
Field Guide Odiorne Point Salt Marsh

american shad
Alosa sapidissima (Wilson, 1811)

Overview
Taxon Biology
Atlantic shad, also commonly called American shad, Alosa
sapidissima, is an anadromous fish in of the genus Alosa (shads
or river herring), in the important food family Clupeidae (which
includes herring, shads, sardines).  There are five other species
of shad in North America, however A. sapidissima is more closely
related to European shad than any of these, and is thought to
have evolved from an ancestor of the European radiation. 
Atlantic shad spend most of their lives at sea, eating plankton and
maturing in large schools; after 3-5 years they make a spring
migration to spawn in to their freshwater birth river (some travel
up to 600 km upstream).  Most shad south of North Carolina die
after spawning, however shad residing in more northern regions
tend to migrate back to the ocean and return to spawn again in
subsequent years.  The native range of the American shad
historically included every river system from southern Labrador,
Canada, to Northern Florida, USA.  Native Americans taught
colonists about this important resource and the seemingly endless
shad population plays an important part in American history. 
Overfishing, dam construction and pollution have caused
significant long-term decline of shad along the Eastern seaboard,
and populations are of increasing concern.  The American Shad
Fishery Management Plan brings government and private
agencies together restore depleted shad stocks by providing
passages around dams, restricting harvests and protecting
habitats.  Shad were introduced into the Pacific Northwest
(Columbia and Sacramento rivers) and Atlantic shad is found now
from Baja to the Kamchatka peninsula.  Considered a tasty fish
for their meat and roe (sapidissima translates to delicious), shad
are high in Omega 3 oils and low in mercury and other toxins.
They are a popular angling fish, commonly weighing in at
0.9-1.4Kg, and about 76 cm long.      (Faria, Weiss and
Alexandrino 2006; Kocik 2007; Marine bio; US Fish and Wildlife
Service 2011)

General Description
Spend most of its life at sea, returning to freshwater streams to
breed (Ref. 27547).  Non-spawning adults are found in schools
near the surface of continental shelf waters in spring, summer and

fall (Ref. 7135); also found in brackish waters (Ref. 4607).  Newly
hatched larvae are found in rivers during the summer; by autumn
they enter the sea and remain there until maturity.  Juveniles form
schools at 20-30 mm TL and gradually move downstream (Ref.
4639).  Feed on plankton, mainly copepods and mysids,
occasionally on small fishes.  Feeding ceases during upstream
spawning migration and resumes during the downstream
post-spawning migration (Ref. 1998).  Commercially caught in
rivers and estuaries during spawning migration (Ref. 1998). 
Utilized fresh, salted, or smoked.  The roe is esteemed.  Eaten
pan-fried, broiled, and baked (Ref. 9988).  Possibly to 375 m
depth (Ref. 6793).  Parasites found are nematodes,
Acanthocephala, copepods and distomes (Ref. 37032).

Physical Description
Diagnostic Description
Moderately compressed, belly with a distinct keel.  Lower jaw not
rising steeply within mouth.  Gill rakers long and slender (fewer in
young).  Silvery in color with blue or blue-green metallic luster on
back (Ref. 1998).  A dark spot on shoulder, sometimes followed by
several more, or even a second row.  Resembles A.
pseudoharengus with lower jaw rising steeply within mouth, eyes
larger, and fewer lower gill rakers, as also A. aestivalis and A.
mediocris (Ref. 188).  Silvery, with a green or bluish back (Ref.
7251).  Branchiostegal rays 7 (Ref. 4639).

Morphology
Dorsal spines (total): 0; Dorsal soft rays (total): 15 - 19; 
Analspines: 0; Analsoft rays: 18 - 24; Vertebrae: 51 - 60

Size
Length: 58 cm

Relevance to Humans and Ecosystems
Benefits
fisheries: commercial; gamefish: yes
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Astronaut Fish
Fundulus heteroclitus (Linnaeus, 1766)

Overview
Taxon Biology
The mummichog, Fundulus heteroclitus, is a killifish in the family
Fundulidae native to brackish and coastal waters along the
Eastern North American seaboard from Florida to the Gulf of St.
Lawrence.  Known for its hardiness and tolerance of a wide range
of salinity, oxygen levels, temperature and pollution in their
environment, they also have a broad diet including diatoms, a
range of invertebrates, fish and fish eggs and sea grass. 
Mummichogs have been used widely as an experimental fish
since the end of the nineteenth century, in studies such as
embryology, regeneration, developmental genetics, and starting in
about 1930, in studies of endocrinology and toxicity.  In addition,
mummichogs have been included in biology experiments on
space missions such as Spacelab 3 and Bion 3.  In 1973 a pair of
mummichogs were the first space fish on a voyage on Spacelab
3, investigating the role of otolith (earbone) organs.  They are
used to stock small ponds for mosquito control, and for bait.  (Atz
1986;  Kraft, Carlson, and Carlson 2006; Websterâ€™s online
dictionary)

Physical Description
Morphology
As adults, Fundulus heteroclitus heteroclitus range between 12.7
and 17.8 centimeters in length, the females growing larger than
the males.  They have flattened heads and the mouth is turned
upward, clearly an adaptation to feeding at the surface of the
water.  This attractive fish is dimorphic, meaning that males and
females have different physical characteristics.  The males are
darker in color than the females and exhibit blue or orange
markings during the breeding season (Save the Bay, date
unknown).  Males are dark olive green on the dorsal side and
lighter yellow on the ventral side.  They also display vertical
stripes along their sides.  Females are silverish yellow on the
ventral side and that color gradually fades to a more distinct
yellow on the dorsal side.  They also lack the stripes that male 
Fundulus heteroclitus heteroclitus display.  All Fundulus
heteroclitus heteroclitus have a single soft dorsal fin and their

pelvic fins are located close to the rear fin (National Oceanic and
Atmospheric Administration Coastal Services Center, 2001).

Size
Length: 13 cm

Relevance to Humans and Ecosystems
Benefits
Comments: Suitable for use in sophisticated genetic analyses; has
been used to study endocrine mechanisms in osmoregulation; has
played a central role in embryology in U.S.; being used to address
questions about the evolutionary significance of protein
polymorphism (Powers 1989). Used extensively and increasingly
as a bioassay organism in toxicological investigations and as an
indicator of marine water quality (Eisler 1986).
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striped killifish
Fundulus majalis (Walbaum, 1792)

Overview
General Description
Inhabits bays, estuaries and coastal marshes (Ref. 5723).  18 cm
max TL (Ref. 7251).  Not a seasonal killifish.  Is difficult to
maintain in aquarium (Ref. 27139).

Physical Description
Diagnostic Description
Males have 15-20 dark bars on side; females have 2-3
longitudinal stripes (Ref. 26938).

Morphology
Dorsal soft rays (total): 1415

Size
Maximum size: 150 mm  TL

Relevance to Humans and Ecosystems
Benefits
Comments: No commercial value, but provides abundant food for
other fishes (Thomson et al. 1978).
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Three-spined stickleback
Gasterosteus aculeatus Linnaeus, 1758

Overview
Taxon Biology
The threespine stickleback (Gasterosteus aculeatus) is a species
of fish in the family Gasterosteidae, which includes five genera
and 15 other species.  The threespine stickelback is small,
between 4-6 cm, and is found in a circumpolar distribution that
includes northern Europe, northern Asia and North America.  It
has also been introduced to central and southern Europe. 
Threespine sticklebacks are primarily and historically anadromous
marine fish that feed on plankton for most of their adult lives in
coastal waters and return to freshwater to mate and lay eggs. 
Threespine sticklebacks do not have scales, but have bony armor
plates along their sides.  In addition to the marine forms,
threespine sticklebacks also exist in freshwater forms found in
landlocked lakes. Currently the IUCN (International Union for
Conservation of Nature) recognizes three subspecies of
threespine stickleback:  Gasterosteus aculeatus aculeatus; G.a.
williomsoni, the unarmored threespine stickeback; and G. a.
santaeannae, the Santa Ana stickleback, but some taxonomists
would classify the sticklebacks inhabiting isolated lakes into many
more subspecies.  Although the species itself is abundant and in
no threat of extinction, various populations that represent specific
diversity are in danger of local extirpation. 

Physical Description
Morphology
Physical description varies widely with age and habitat. In
general, threespine sticklebacks tend to be streamlined and less
than 10 cm long (usually from 3 to 8 cm). The fish can have a
robust set of spines, a pelvic girdle, and numerous lateral bony
plates (up to thirty or more on each side), but the extent of these
features varies by population. Dorsal and pelvic spines vary in
number, placement, and length, and the spines tend to be longer
in populations that co-occur with predatory fishes. The pelvic
girdle consists of a bilateral structure with an anterior process that
has an ascending branch on each side, a posterior process and a
spine and fin ray. The abdomen is ringed in bony armor. Marine
fish almost always possess a fully developed pelvic girdle and a

full complement of bony lateral plates. However, many freshwater
populations have reduced armor plates and pelvic girdles, and
some populations have lost these features entirely. Although body
color also varies among populations, threespine sticklebacks are
generally cryptic, with brown-to-green barring above and paler
coloring below. As males approach reproductive condition, they
become less cryptic, and their eyes become an iridescent blue. In
some populations, red coloration may expand onto the flanks
behind the pectoral fin. 

Range length: 3 to 8 cm.

Average length: 5 cm.

Sexual Dimorphism:  sexes alike; sexes colored or patterned
differently; male more colorful

Relevance to Humans and Ecosystems
Benefits
Comments: Has been used in carcinogenesis testing (Metcalfe
1989).
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atlantic silverside
Menidia menidia (Linnaeus, 1766)

Overview
General Description
Adults feed on copepods, mysids, shrimps, small squids and
marine worms (Ref. 7251); also eggs of their own species (Ref.
5951).  Preyed upon by striped bass (Ref. 7251) and bluefish
(chief predators) (Ref. 5951).  Oviparous, eggs are deposited on
the substrate during a spawning run along the shore (Ref. 38155).
 Silversides are sometimes used as live food for trout (Ref. 7251).

Physical Description
Morphology
Analsoft rays: 23 - 26

Size
Maximum size: 150 mm  TL

Relevance to Humans and Ecosystems
Benefits
fisheries: minor commercial; aquarium: commercial; price
category: low; price reliability: reliable: based on ex-vessel price
for this species
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Smooth flounder
Pleuronectes putnami (Gill, 1864)

Overview
General Description
Inhabits inshore waters, shallow estuaries, river mouths and
sheltered bays (Ref. 8520).  Benthic species.  Feeds on worms,
crustaceans and molluscs (Ref. 58426).

Physical Description
Size
Maximum size: 300 mm  TL

Relevance to Humans and Ecosystems
Benefits
fisheries: commercial
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eastern oyster
Crassostrea virginica (Gmelin, 1791)

Overview
Description
Crassostrea virginica (family Ostreidae) is a prolific member of
estuaries on the eastern coast of the Americas (Meyers and
Townsend 2000, Wilson et al. 2005). The shell of the eastern
oyster is thick, flattened, and highly variable in shape. It grows
from round (irregular) to oval and usually bears concentric ridges.
The exterior color of the shell is dirty white to gray while the
interior is bright white with a deep purple or red-brown muscle
scar (Kay 1979).C. virginica is a key structural component of
estuaries (Berquist et al. 2006) playing a major role in the function
of estuary ecosystems (Dame 1972). Large beds provide habitat
for numerous fish and invertebrate species, reduce water turbidity
through filter-feeding, and physically serve as filter removing large
material from the water as it passes over the reef (Meyers and
Townsend 2000, Berquist et al. 2006). The eastern oyster has
been selected as a Ã§natural resource of ecological
significanceÃ§ and methods for management are currently being
developed (see the Introduction to Oyster Reefs for more
information) (Wilson et al. 2005).

Physical Description
Morphology
The Eastern oyster is relatively large, growing up to 10 cm. in
length.  It is normally somewhat pear-shaped in outline, but
members of this species vary greatly in size and shape.  The shell
is dirty gray externally and white internally, except for the muscle
scar, which is deep purple.

Size
Crassostrea virginica has a lifespan of up to 20 years (Buroker
1983) growing to 100 - 115 mm in length in two years. Individuals
can reach sexual maturity at 4 months.

Relevance to Humans and Ecosystems

Benefits
A major problem caused by the oyster is fouling, or attachment,
often to boats.
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Winter flounder
Pseudopleuronectes americanus (Walbaum, 1792)

Overview
Taxon Biology
The winter flounder, Pseudopleuronectes americanus, (also
known as black back or lemon sole) is a valuable commercially-
and recreationally-fished flatfish.  Native to western Atlantic
waters, winter flounder are a common North American flatfish
inhabiting sandy or muddy bottoms between Newfoundland,
Canada and Georgia, USA.  Adults prefer water temperatures of
12-15oC; they live inshore in the fall and winter, spawning in
relatively shallow waters in the spring or early summer, then often
(although not always, depending on food availability, water
temperatures and possibly light intensity) migrate offshore, where
they are found to depths 50 fathoms, for the warmer months. 
Unlike the eggs of other flounder species in the same area, winter
flounder eggs sink to the bottom, usually in clusters.  Winter
flounder is a right-eyed ("dextral") flatfish that typically grows to
3-4 pounds, 58 cm (larger on Georges bank) and lives up to 15
years.  Small-mouthed, winter flounders feed opportunistically on
small invertebrates and larval fish, using primarily vision to locate
food.  Young and adult flounders are sensitive to waters high in
sediment, which restrict feeding and this species is vulnerable to
human activity because they spend much time in shallow water. 
Winter flounder are managed as three distinct natural groupings
in the US: Gulf of Maine, southern New England-Mid-Atlantic, and
Georges Bank, and three in Canadian waters: western Scotian
Shelf eastern Scotian Shelf, and the southern Gulf of St.
Lawrence. Heavily harvested, NOAA reports the US fishery has
severely declined and although their most recent assessment has
a high degree of uncertainty, all three US stocks are likely
overfished.   (Bigelow and Schroeder 2002; Decelles and Cadrin
2011; Hendrickson, Nitschke and Terceiro 2006; NOAA
Fishwatch; Pereira et al. 1999; Wikipedia 2011)

General Description
Adults inhabit soft muddy to moderately hard bottoms (Ref. 5951).
 Feed predominantly in daytime on organisms living in, on or near
the bottom; shrimps, amphipods, crabs, sea urchins and snails
(Ref. 12232).  Batch spawner (Ref. 51846).

Physical Description
Size
Maximum size: 640 mm  TL

Relevance to Humans and Ecosystems
Benefits
fisheries: commercial; aquaculture: experimental; gamefish: yes
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Nine-spined stickleback
Pungitius pungitius (Linnaeus, 1758)

Overview
Taxon Biology
The ten-spined stickleback has eight to ten spines on its back and
three on its belly. The fish is the smallest indigenous fish species
of the Netherlands and grows to a maximum of 7 centimeters in
length. It lives only one or two years and usually dies after
reproducing in its second year of life. Spawning season is from
April till July. The male builds a nest in thick overgrowth of
waterweed and hornwort. Just like the three-spined stickleback,
this fish performs an extensive mating ritual and the males care
for the young.

General Description
Found in shallow vegetated areas of lakes, ponds, and pools of
sluggish streams; sometimes in open water over sand (Ref.
5723).  Marine populations found near shore and move into fresh
water to spawn (Ref. 5723).  There appears to be seasonal
movements inshore to shallow water in the spring for spawning,
and, in the fall, offshore to deep water, or even to the less saline
parts of the sea, by the young and adults that survive spawning
(Ref. 27547).  Nerito-pelagic (Ref. 58426).  Feed on small
invertebrates; also on aquatic insects and their  eggs and larvae
(Ref. 1998).  Eggs are found in nests constructed from plant
material (Ref. 41678).  Males build, guard and aerate the nest
where the eggs are deposited (Ref. 205).  Females grow faster
and live longer than do other males (Ref. 27547).  Males seldom
live beyond age three, due to heavy post-spawning mortality, but
females may live to age five or more (Ref. 27547).  When
abundant, it is preyed upon by other fishes (Ref. 1998); also
preyed by birds (Ref. 27547).  May be used as human or dog food
or as a source of oil (Ref. 27547).

Physical Description
Diagnostic Description
Distinguished uniquely from congeners in Europe by having
scutes on side of caudal peduncle, forming a keel.  Differs further
from other members of the genus in Europe by the combination of
the following characters:  flank lacking scutes; dorsal fin with 7-11

spines; and caudal peduncle wider than deep (Ref. 59043). 
Distinguished by the presence of 7 to 12 free spines in front of the
dorsal fin and a long caudal keel that usually reaches beneath the
dorsal fin (Ref. 27547).  Dorsal spines separated from one
another, each with a rudimentary membrane on its posterior side;
anal spine stout and curved; posterior edge of pectorals rounded;
pelvic ray pressed close to the spine; caudal fin usually truncate,
varying from slightly indented to slightly rounded (Ref. 27547). 
Pale green, grey, or olive above, strongly pigmented with
irregularly arranged dark bars or blotches; silvery below (Ref.
1998).  Fins colorless (Ref. 27547).  Breeding colors may be
variable, depending on sex, population and stage of breeding
cycle but color of females always less intense than those of males
(Ref. 27547).  Aggressive females become dark on the back and
paler below, then sometimes become paler with more
conspicuous saddle marks as actual breeding approaches (Ref.
30380).  Aggressive males become totally black except for the
colorless fins and the membranes on the pelvic spines, which are
white.  At breeding, the males become paler on the back and
more intensely black on the belly, especially under the chin (Ref.
28993, 30380).  Breeding males on the east coast of North
America have been reported as reddish under the head and
greenish on the belly (Ref. 27547).  Caudal fin with 12 rays (Ref.
2196).

Morphology
Dorsal spines (total): 6 - 12; Dorsal soft rays (total): 9 - 13; 
Analspines: 1; Analsoft rays: 8 - 13; Vertebrae: 30 - 35

Size
Length: 5 cm

Relevance to Humans and Ecosystems
Benefits
fisheries: subsistence fisheries; aquarium: commercial

Page 9



Field Guide Odiorne Point Salt Marsh

ribbed mussel
Geukensia demissa (Dillwyn, 1817)

Overview
Description
Geukensia demissa is a member of the family Mytilidae. The
surface of the shell is grooved or ribbed and oval in shape. The
ribbed mussel has a narrow blunt pointed head that is attached to
submerged substrata. Shells are usually glossy appearing
olive-brown to brown-black with some yellow to a white on the
outside and white on the interior with purplish tints.

Physical Description
Morphology
Ribbed mussel are relatively large mussels. They range from 5 -
10 cm (4 inches) in length. The largest specimen recorded
reached 13 cm. The shell is moderately thin and oblong or fan
shaped. The upper margin is straight or slightly convex. The
dorsal and ventral margins are parallel.

The periostracum (thin, glossy outer shell layer) is glossy,
brownish black with some yellow to a bleached white color. It is
grooved with pronounced, unbranched, radiating ribs, largest on
the upper part of the hind end above a broad umbonal ridge, fine
along lower margin. These give the species its common name.
The inside of the shell is pearlescent, sometimes white or
bluish-gray, tinged with purple/blue or purple/red at hind margin.
There are no teeth at the hinge. At the head end of the shell there
is no shelf on the inside.

In the summer, the color of the mantle varies between the sexes.
In females the mantle tends to be a medium chocolate brown, in
males is is lighter, a yellowish cream white color.

The broad umbo (hump at the center of the concentric growth
lines) is a short distance behind the narrowed, rounded front end.
The periostracum is often worn away around the umbo. There is
no external siphon.

Like most bivalves, the species has a muscular "foot", capable of
moving he animal slowly through sediment, . The foot can also
secrete byssal threads -- hair-like adhesive filaments that help the
mussel attach to grasses, nearby shells, or other solid objects.

One subspecies of Geukensia demissa is recognized.  G. d.
granosissima (Sowerby, 1914) ranges from the east and west
coast of Florida to the Gulf of Mexico (Yucatan).  It differs in the
morphology of the shell (rib number) and ultrastructure. 

Range length: 13 (high)  cm.

Other Physical Features:  ectothermic ; heterothermic ; bilateral
symmetry 

Sexual Dimorphism:  sexes colored or patterned differently

Size
Adult Geukensia demissa can live for more than 15 years and
grow to nearly 10 cm in length. The age of the ribbed mussel can
be determined by counting the annual growth ribs on the shell
(Brousseau 1982). Juvenile mussels can mature when they reach
12 mm.

Relevance to Humans and Ecosystems
Benefits
There should be no low tide collection of mussels.  Mussels retain
the pollution inside when their shells are closed.  This can cause
humans to become sick if eaten.

The high abundance and biomass of Geukensia demissa in Pacific
coast wetlands (where it is not native) is a concern for
conservation of these threatened habitats. 
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softshell clam
Mya arenaria Linnaeus, 1758

Overview
Description
Mya arenaria is a large long-lived bivalve. The shell is dirty white
or fawn in colour with a fawn or light yellow periostracum. Large
specimens may reach 12 -15 cm in length. The shell is oval in
outline, marked by conspicuous concentric lines with dissimilar
valves, the right being slightly more convex than the left, and
slightly anterior beaks (umbones). The shell gapes posteriorly.
The shell hinge bears no teeth but the left valve bears a large
spoon shaped chondrophore to which the ligament is attached. 
However, there is considerable variation in shell outline, texture
and thickness. The interior of the shell is white with a deep pallial
sinus, and anterior and posterior adductor muscle scars. The foot
is small and muscular and the mantle edges are fused except at
the pedal gape and ends of siphons. The exhalent and inhalent
siphons are fused along their length, contractile, and capable of
considerable extension to reach the surface (about 20cm or up to
40cm in large specimens) where they leave a characteristic
'key-hole' shaped opening in the sediment.Common names
include, the 'sand gaper', 'soft clam',  'soft-shelled clam', 'steamer
clam' and the 'nannynose'. The literature on Mya arenaria is
extensive and this Key Information review is based upon more
detailed reviews by Clay (1966), Newell & Hidu (1986) and
Strasser (1999).

Biology
Biology/Natural History: This clam has been introduced from
the Atlantic, being first seen in San Francisco Bay in 1874.  It
slowly spread north, and reached Alaska in the 1950's.  By the
1920's it seems to have largely displaced the native clams in San
Francisco Bay.  This clam has long siphons, and can be 20-35 cm
below the surface.  It can live anaerobically for several days, and
dissolves the shell to buffer acidity in these conditions.  In San
Francisco Bay its optimal intertidal depth is 30 cm above zero tide
line.  The siphons appear as slits at the surface of the mud, and
emit a spurt of water as they contract if one steps near them. 
This clam burrows only slowly, without using the foot much. 
Burrowing is by closing the valves and forcefully ejecting water. 
Predators include skates, rays, and sharks.  Predators in Europe
include oystercatchers and curlews, from which the clams have a

refuge in depth if over 15 cm deep.  May contain pea crab
symbionts.  Mature at about 2-4.5 cm, and spawn in spring or
summer.  This species is highly esteemed for food.

Physical Description
Look Alikes
How to Distinguish from Similar Species: Mya truncata and
Platyodon cancellatus have a truncate posterior end and rarely
exceed 7 cm.  This species may be found along with horse clams
such as Tresus capax and may look like a small individual of that
species or especially like Tresus nuttallii, but the horse clams such
Tresus capax have a chondrophore in BOTH valves and a large
gape between the valves at the posterior end (photo).
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Desulfovibrio vulgaris

Overview
Taxon Biology
Desulfovibrio vulgaris is a Gram-negative, non-spore forming,
curved rod-shaped bacteria, that can be found in soil, animal
intestines and feces, fresh water, and salt water [1]. Desulfovibrio
vulgaris is usually considered a strict anaerobe, although it may
be able to grow at low oxygen levels [2]. Desulfovibrio vulgaris is
often used as a model compound for sulfur-reducing bacteria [3].
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American Mud Snail
Ilyanassa obsoleta (Say, 1822)

Overview
Taxon Biology
The snail  Nassarius       obsoletus has some medical significance
to humans as the intermediate host of the schistosomatid
trematode flatworm  Austrobilharzia       variglandis, the normal
hosts of which are ducks, but which is often implicated in cases of
cercarial dermatitis in humans. This snail can be found at marine 
beachesin temperate climates. Cercarialdermatitis is  caused by
the cercariae of certain species of schistosomeswhose normal
hosts are birds and mammals other than humans.  These 
cercariaeseem to have a chemotrophic reaction to secretions 
from the skin and arenot as host-specific as other types of 
schistosomes.  They attempt to,and, sometimes may actually, 
enter human skin.  The penetration causesa dermatitis which is 
usually accompanied with intense itching, but the        cercariae
do  not mature into adults in the human body.  Cases of cercarial
dermatitiscan occur in both fresh and brackish water
environments.   Cercarial dermatitis should not be confused with   
   seabather's  eruption, which is caused by the larval stage of
cnidarians       (e.g.,  jellyfish).  The areas of skin affected by
seabather's       eruption  is generally under the garments worn by
bathers and swimmers where the  organisms aretrapped after the
person leaves the water.  In  contrast, cercarial dermatitis
occurson the exposed skin  outside of close-fitting garments.

Hosts of     avian schistosomes  can be either year-round resident
or migratory birds,     including  seagulls, shorebirds, ducks, and
geese. Adult worms are  found    in the  blood vessels and
produce eggs that are passed in the  feces .      On exposure to
water, the eggs hatch and liberate a  ciliated  miracidium    that
infects a suitable snail (gastropod)  intermediate  host, such as 
Nassarius       obsoletus.     The parasite develops in the
intermediate host to produce  free-swimming cercariae that are
released under appropriate      conditions, penetrate the skin of
the avain hosts, and migrate to the   blood    vessels to complete
the cycle.     Humans are inadvertent and  inappropriate hosts:
cercariae may penetrate    the skin but do not  develop further.A
number of species of trematode flatworms with 
dermatitis-producing  cercariae have    been described from both 
freshwater and saltwater  environments and    exposure to either
type of  cercaria will sensitize  persons to both.

Cercarialdermatitis  occurs worldwide, with cases reported from
every continent exceptAntarctica. In the United States, cases are
commonly reported from  the Great Lakesregion.

(Centers for Disease Control Parasites and Health website)
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common periwinkle
Littorina littorea (Linnaeus, 1758)

Overview
Taxon Biology
Periwinkles are the pebbles of the sea. You find them along the
entire coast, on breakwaters, dikes, piers, etc. When a periwinkle
ventures high onto the dike on a hot summer day, it lets itself roll
down the slope when it gets too hot, hoping to land in water. As it
crawls over a hard surface, it leaves behind a trail of slime. All
kinds of algae stick to this slime. Other snails, such as laver spire
shells, graze upon these slimy trails. If you pick up a periwinkle,
the snail will hide in its shell. Pick up several snails and shake
them in your hands, then the snails often crawl out of their shell.
They confuse the shaking with wave movement. They think that
the tide has risen and it is time to look for food.

Description
This the largest British periwinkle, with the shell reaching a
maximum height of 52 mm.  The shell is sharply conical with a
pointed apex and surface sculpturing.  The spiral ridges which are
marked in young animals tend to become obscured in older
individuals, giving the shell a smooth appearance.  The shell
colour ranges from grey-black-brown-red but is generally black or
dark grey-brown, often lighter towards the apex, and is usually
patterned with spiral darker lines.  The columella or central axis of
the shell is typically white and the animal is recognizable in its
juvenile stages by the transverse black barring of the tentacles
which are rather flat and broad.Also commonly known as the
'edible periwinkle'.  Young animals with spiral ridges may be
confused with Littorina saxatilis.  During the breeding season
males are easily distinguished by the presence of a penis on the
right hand side of the body.

 The taxonomy of the Gastropoda has been recently revised (see
Ponder & Lindberg 1997, and Taylor 1996). Ponder & Lindberg
(1997) suggest that Mesogastropoda should be included in a
monophyletic clade, the Caenogastropoda.  See Reid (1996) for a
comprehensive  review of the systematics and evolution of 
Littorina littorea.
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saltmarsh mosquito
Aedes sollicitans (Walker, 1856)

Overview

Physical Description

Ecology

Life History and Behavior

Evolution and Systematics
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Molecular Biology and Genetics

Conservation

Relevance to Humans and Ecosystems
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Praying Mantis
Sphodromantis

Overview

Physical Description

Ecology

Life History and Behavior

Evolution and Systematics
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Conservation

Relevance to Humans and Ecosystems
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Greenhead horse fly
Tabanus nigrovittatus Macquart, 1847

Overview

Physical Description

Ecology

Life History and Behavior

Evolution and Systematics

Physiology and Cell Biology
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Conservation

Relevance to Humans and Ecosystems
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Utah arrowgrass

Overview
Taxon Biology
As long as the bottom is at least temporarily saturated with water
and is saline to some degree, sea arrowgrass has no problem
growing. That can mean high up as well as lower down in salt
marshes and inland of the dike where there is seepage or
remnants of salt still in the soil. Compared to its family member
marsh arrowgrass, sea arrowgrass forms fuller clusters, is less
delicate and its inconspicuous flowers are bunched close together
along the stem. In addition, the foot of the stems and leaves grow
slanted out of the ground. Sometimes, the plants in the middle of
the cluster die so that the remaining plants seem to form a fairy
ring, just like some mushrooms.

Physical Description
Diagnostic Description
Triglochin concinna J. B. Davy; T. concinna var. debilis (M. E.
Jones) J. T. Howell; T. debilis (M. E. Jones) &Aacute;. L&ouml;ve
& D. L&ouml;ve; T. elata Nuttall

Morphology
Somewhat sturdy erect perennial of brackish or saline wet
habitats with short, stout rhizome; scapes 20-50 (-80) cm. long,
stout, often somewhat curved above Leaves linear-subulate,
thickish, about half as long as the scapes, 3-4 (-6) mm. wide, not
furrowed, semiterete but slightly flattened towards the apex
Racemes 20-40 cm. long, scarcely elongating in fruit. Flowers
greenish, 2-3 mm. across; pedicel 1-2 mm. long, slightly
elongating after flowering, shorter than the fruit, ascending.
Perianth segments 2-2.5 mm. long, and nearly as broad,
ovate-elliptic with somewhat rounded apex. Carpels (3-) 6, all
fertile. Fruit 3-4 mm. long, 2 mm. broad, oblong-ovoid, with
angular edges or hexagonal margin, not appressed to the axis;
mericarps separating completely on dehiscence, slightly grooved
on the back, roundish at the base, each 1-seeded; seed about as
long as the carpel.
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seaside bulrush
Bolboschoenus maritimus (L.) Palla

Overview
Taxon Biology
With a name like sea club-rush, you would assume that the plant
belongs to the rush family and that it is resistant to salty
conditions. Sea club-rush is a sedge. Although it can survive a
flood of seawater for a short time, it will die if the flood lasts too
long. Sea club-rush prefers to grow with its roots in fresh or lightly
brackish water. Various insects live on this plant. Cattle and swine
eat the plant and overwintering geese eat the tuberous roots.
People even used to ground the sweet-tasting roots for flour.

Physical Description
Diagnostic Description
Scirpus maritimus Linnaeus, Sp. Pl. 1: 51.  1753; Schoenoplectus
maritimus (Linnaeus) Lye

Morphology
Culms 50-150 cm Ã— (1-)3-8 mm.  Leaves: sheaths reaching +/-
to mid culm, fronts usually membranous at mouth, apex concave
to convex, veins diverging proximal to summit leaving triangular,
veinless area (often disintegrating); widest blade 2-12 mm wide. 
Inflorescences with all spikelets sessile, simply branched with not
more than 1/2 of spikelets solitary or in clusters of 2-10 on 1-4
rays, rays not exceeding 8 cm; involucral bracts that surpass
inflorescences 1-4, widest bract 1-6 mm wide.   Spikelets
(1-)2-40, ovoid to lanceoloid, 7-40 Ã— (4-)7-10 mm, base usually
cuneate to rounded; scales often loosely imbricate, bright
orange-brown to stramineous, often obscurely lineolate-spotted,
5-8 Ã— 3-4 mm, membranous, translucent, apex acute, 2-fid
0.5-1 mm deep, awn slender, 1-3 Ã— 0.25 mm at base.  Flowers:
perianth bristles not persistent on shed achenes or sometimes
1-few weakly persistent, medium brown, to 1/2 achene length;
anthers yellow, very rarely orange, 2-4 mm; styles 2-3-fid. 
Achenes medium to dark brown, rarely yellowish or whitish,
obovoid, biconvex, or concave-sided, rarely obtusely compressed
trigonous, 2.3-4.1 Ã— 1.9-2.8 mm, apex rounded to nearly
truncate, beak 0.1-0.4 mm, surface glossy, exocarp (epidermal)
cells usually clearly visible at 10-20X; in achene cross section

exocarp 2 times as thick as mesocarp, its cells greatly enlarged,
at least 3 times deeper than wide; achene specific gravity much
less than water.
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inland saltgrass
Distichlis spicata (L.) Greene

Overview
Taxon Biology
Distichlis spicata is broadly ditributed in North, Central and South
America. This terrestrial grass thrives in many coastal
environments, as well as inland salt flats and other saline soil
substrate.

 

 Also known as Seashore saltgrass or Inland saltgrass, this
rhizomous perennial exhibits erect stems rising to a height of up
to 50 centimeters. The stiff leaf blades are typically two to ten
centimeters long and one to four millimeters wide. Inflorescence
panicle-like, 2â€“8 cm,

Physical Description
Morphology
At maturity,  saltgrass grows to a height of 6 to 18 inches (15-45
cm), but generally does not grow taller  than 12 inches (30 cm),
particularly when in dense  colonies. In pure stands, saltgrass is
extremely dense. When found in "hypersaline" areas,  saltgrass
may grow in a dwarfed form. Saltgrass  grows in a dwarfed form
on soil with salinity levels as high as 8.1% around  Stink and Bitter
lakes, South Dakota.

The root system of saltgrass is  adventitious.  Roots of saltgrass
have tissue with an empty cavity which is  continuous with the
empty cavity tissue in the rhizomes and leaf  sheath providing an  
aerenchymatous network that allows for gas exchange under 
very wet soil conditions, during brief periods of partial submersion
in water,  in anoxic environments, and/or growth in heavy clay
soils.  

As a clonal plant, saltgrass can share resources among  ramets in
patchy environments. This allows saltgrass  to  expand into
habitats more suitable for growth, and support ramets 
experiencing physical stress. Numerous  studies have evaluated
the importance of saltgrass clonal growth to survive  physical
stress in hypersaline environments along the Atlantic  coast and

the deserts of the southwestern United States. 

Saltgrass plants commonly grow in female- or male-majority
populations, a pattern known as spatial segregation of the sexes. 

Saltgrass has a 2-celled salt gland found on  both the adaxial and
abaxial leaf surfaces either in the furrows or along the  sides of the
ridges that allows for the extrusion of salt. Salt is excreted by 
pressure through the cuticle, which covers the cap cell of the salt
gland.

Several authors note that the rate of photosynthesis in saltgrass
plants  increases with increased light intensity and decreases with
heightened soil  salinity levels. Hence, with lower photosynthesis
rates, saltgrass  plants growing in increasingly higher saline
environments exhibit a reduction in  net productivity and growth.

Relevance to Humans and Ecosystems
Benefits
Livestock: Under favorable soil and moisture conditions, studies
have shown Saltgrass favorable for pastures irrigated with saline
water. It is cropped both when green and in the dry state; however,
it is most commonly used the winter for livestock feed. Saltgrass
along the Atlantic coast was the primary source of hay for the early
colonists.

Wildlife: Saltgrass is a larval foodplant for the Wandering Skipper
butterfly. It is also an important food in the diet of waterfowl. It is
significant in the salt marshes, which provide nesting grounds for
birds, fish and larvae of many species of marine invertebrate
animals. 

Wetland Restoration: The thick entangled roots of salt marsh
plants acts as a guard between the ocean and the shore protecting
the land from pollutants and other chemicals associated with runoff
water. It is particularly useful in saline/alkaline wetlands. 

Medicine: Saltgrass is a respiratory allergenic plant that is offered
by Miles Pharmaceutical and used by Florida physicians to treat
respiratory allergies. 

Spice: Indians that inhabited California used saltgrass as a
seasoning. They collected the salt crystals by threshing the
blades. The seasoning provided is gray-green and said to have
tasted like a salty dill pickle.
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black needle rush
Juncus gerardii Loisel.

Overview
Taxon Biology
Of all Dutch native 'true' rush species, saltmarsh rush tolerates
the most brackish or salty environments. The plant lives up to its
name. In fact, you aren't even likely to find it in freshwater
environments, unless there are remnants of salt still in the soil.
Saltmarsh rush falls under the category of rushes that blossom at
the top of the stem with more or less individual flowers. Red
knob-like galls from the leaf-flea are often found on the stem of
saltmarsh rush. Livestock will eat it as well, however they prefer
red fescue or creeping bent-grass which grow along side this
rush. So if there is a lot of grazing, saltmarsh rush will get the
chance to dominate the vegetation.

Physical Description
Diagnostic Description
Juncus bulbosus Linnaeus var. gerardii
(Loiseleur-Deslongchamps) A. Gray; J. fucensis H. St. John; J.
gerardii var. pedicellatus Fernald

Morphology
Herbs, perennial, 2--9 dm. Rhizomes long- creeping. Cataphylls
1--3. Leaves basal, (1--)2--4; auricles 0.4--0.6(--0.8) mm,
scarious; blade flat or somewhat channeled,,10--40 cm x
&#61620; 0.4--0.7 mm, margins entire. Inflorescences
10--30(--80)-flowered, usually loose and somewhat lax, 2--16 cm;
primary bract rarely surpassing inflorescence. Flowers: bracteoles
2; tepals dark brown or blackish, lanceolate-ovate to oblong,
2.6--3.2(--3.8) mm; inner and outer series nearly equal, apex
obtuse; stamens 6, filaments 0.4--0.7 mm, anthers 1.1--1.6(--1.8)
mm; style 0.4 mm. Capsules chestnut brown or brown, 3-locular,
widely ellipsoid, (2.2--)2.5--3.2(--3.5) x&#61620; 1.3 &#61620;--
1.9 mm. Seeds dark brown, ellipsoid to lunate, 0.485--0.6(--0.67)
mm, not tailed. 2n = ca. 80, 84.
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old switch panic grass
Panicum virgatum L.

Overview
General Description
This native perennial grass is 3-6' tall and more or less erect; it
usually grows in large bunches. The culms are light to medium
green, terete, glabrous, and fairly stout; each culm has several
alternate leaves that span most of its length underneath the
inflorescence. The leaf blades are up to 2/3" (15 mm.) across and
2' long; they are usually medium green (less often blue and
glaucous), hairless or mostly hairless, and ascending to widely
spreading. The leaf sheaths are about the same color as the
blades and hairless; they are open at the mouth. Each ligule has
a band of white hairs, while the nodes are swollen and often
dark-colored.   The culm terminates in an inflorescence about
8-20" long and half as much across. This inflorescence is an airy
panicle of spikelets; is broader toward the bottom than the top
(pyramidal or conical). The slender branches of the panicle are
ascending to spreading and fairly straight. Each branch
terminates in a small spikelet about 4-5 mm. long that is ellipsoid
or narrowly ovoid in shape. The spikelets are initially light reddish
purple, but they later become light tan. Each spikelet has a pair of
glumes, a single fertile lemma, and a floret. The first glume is
about two-thirds the length of the spikelet, while the remaining
glume and lemma are the same length as the spikelet. The first
glume gradually tapers to a long tip. The blooming period occurs
during mid-summer. Pollination of the florets is by wind. The floret
of each spikelet is replaced by a grain that is 2-3 mm. long; this
grain is ovoid-oblong in shape and somewhat flattened on one
side. The root system is fibrous and rhizomatous; the fibrous roots
can penetrate more than 10 ft. in the ground. Reproduction is by
seed and vegetatively through rhizomes.

Physical Description
Morphology
Switchgrass is a native, erect, coarse, warm-season perennial
grass. Foliage height of mature plants is mostly between 3 and 5
feet (0.9-1.5 m),; the inflorescence, a 6- to 18-inch-long (15-46
cm) open panicle, often extends to a height of 5 to 7 feet (1.5-2.1
m). Switchgrass has both sodand bunch-forming ecotypes. 

Bunch-forming ecotypes are generally encountered on uplands,
while sod-forming ecotypes occur on lowlands.  Rhizomes of
sod-forming switchgrass on a floodplain in Iowa were 0.12 to 0.27
inch (3-7 mm) thick, 1 to 2 feet (0.3-0.  m) long, and mostly 2 to 5
inches (5-12 cm) below the soil surface.  In the Southeast,
bunch-forming ecotypes have only short, vertically oriented
rhizomes averaging 0.5 inch (1.4 cm) in length, while sod-forming
ecotypes have both short, vertically-oriented rhizomes and long
horizontally-oriented rhizomes (2 to 4 times longer than vertical
rhizomes).  Switchgrass growing on Valentine fine sand in the
Nebraska Sandhills is similar to sod-forming ecotypes of the
Southeast in that plants develop from both vertically and
horizontally oriented rhizomes [10].  Switchgrass roots may reach
depths of 10 feet (3 m) or more.

Relevance to Humans and Ecosystems
Benefits
The preference is partial to full sunlight, moist to mesic conditions,
and deep fertile soil. However, this robust grass can tolerate
practically any kind of soil and it will adapt to drier conditions. This
grass can spread aggressively, therefore it should not be
overplanted.
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common reed
Phragmites australis (Cav.) Trin. ex Steud.

Overview
Taxon Biology
This common reed forms large beds in shallow water; it has
round, hollow stems, which typically grow to 2m in height, but may
reach 4m (2). These stems grow from a system of stout, creeping
rhizomes (3). The flat leaves taper into a point, and are attached
to the stem by smooth sheaths, which are loose so that the leaves
all point in one direction in the wind (2). The flowers are borne on
highly branching purple inflorescences, which measure from 20 to
60cm in length (2). The flowers are grouped into 'spikelets', which
are 10-15 mm in length and support 1-6 flowers (2).

General Description
Grass Family (Poaceae). Common reed is a warm season,
rhizomatous, stoloniferous perennial, native to the U.S. The
height ranges from 6 to 12 feet. The leaf blade is flat; smooth; 1/2
to 2 inches wide; and 6 to 18 inches long. The seedhead is an
open panicle with a purplish or tawny and flaglike appearance
after seed shatter. Common reed is readily identified by its height.
It is the tallest grass in southern marshes and swamps.

Physical Description
Diagnostic Description
Arundo australis Cavanilles, Anales Hist. Nat. 1: 100. 1799; A.
phragmites Linnaeus; Phragmites communis Trinius.

Morphology
Common reed, or Phragmites, is a tall, perennial grass that can
grow to over 15 feet in height. In North America, both native
phragmites (Phragmites australis ssp. americanus Saltonstall,
P.M. Peterson &amp; Soreng) and introduced subspecies are
found. Introduced Phragmites forms dense stands which include
both live stems and standing dead stems from previous
yearâ€™s growth. Leaves are elongate and typically 1-1.5 inches
wide at their widest point. Flowers form bushy panicles in late July
and August and are usually purple or golden in color. As seeds
mature, the panicles begin to look "fluffy" due to the hairs on the
seeds and they take on a grey sheen. Below ground, Phragmites

forms a dense network of roots and rhizomes which can go down
several feet in depth. The plant spreads horizontally by sending
out rhizome runners which can grow 10 or more feet in a single
growing season if conditions are optimal.

Relevance to Humans and Ecosystems
Benefits
Although coarse, common reed is readily eaten by cattle and
horses. It provides high quality warm season forage but becomes
tough and unpalatable after maturity. Animals grazing this grass
during winter should be fed a protein concentrate. This plant has
been used in the Southwest for lattices in constructing adobe
houses. Indians have used the stems for arrows, weaving mats,
and carrying nets.

Risks
Once introduced Phragmites invades a site it quickly can take over
a marsh community, crowding out native plants, changing marsh
hydrology, altering wildlife habitat, and increasing fire potential. Its
high biomass blocks light to other plants and occupies all the
growing space belowground so plant communities can turn into a 
Phragmites monoculture very quickly. Phragmites can spread both
by seed dispersal and by vegetative spread via fragments of
rhizomes that break off and are transported elsewhere. New
populations of the introduced type may appear sparse for the first
few years of growth but due to the plant&#8217;s rapid growth
rate, they will typically form a pure stand that chokes out other
vegetation very quickly.
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bulrush
Schoenoplectus americanus (Pers.) Volkart

Overview
General Description
General: Sedge family (Cyperaceae). American three square is a
medium height to tall, erect native herbaceous plant, up to seven
feet tall (Tiner 1987). This species is a perennial from long stout
rhizomes; with single stems that are in small groups, sharply
triangular, fifteen to one hundred centimeters tall (Pojar &amp;
MacKinnon 1994). The leaves are firm, long, and strongly folded,
sometimes flat and two to four millimeters wide. The fruits are
dark-brown, seedlike, pointy tipped achenes, two to three
millimeters long (Ibid.).

  Distribution: For current distribution, please consult the Plant
profile page for this species on the PLANTS Web site.

Physical Description
Diagnostic Description
Scirpus americanus Persoon, Syn. Pl. 1: 68.  1805; S. olneyi A.
Gray

Morphology
More info for the term: culm

Olney's three-square bulrush is a coarse, rhizomatous, perennial
sedge.  

It has erect, sharply triangular and deeply concave-sided culms
growing up to 5

feet in height (1.5 m) [10,21].  It generally bears only a few short

leaves up to about 4 inches long (10 cm) which arise from the
lower part

of the culm.  The inflorescence consists of a cluster of 5 to 12

sessile, crowded spikelets [28].  Rhizomes are located within 6
inches

(15 cm) of the soil surface [28].

Relevance to Humans and Ecosystems
Benefits
Ethnobotanic: American three square stems were used by the
Nuu-chah-nulth as the foundation material for their beautiful
wrapped-twine baskets of tall basket sedge (Pojar &amp;
Mackinnon 1994). The leaves were used in making shopping bags
and woven into hats (Moerman 1998). The leaves mixed with oil
was rubbed on childrens&rsquo; heads to make their hair grow
long and thick (Ibid.).

  Schoenoplectus americanus seeds are rich in protein and can be
ground and added to flour when making breads and cakes. The
seed can be ground into a powder, mixed with water, boiled and
eaten as a mush (Moerman 1998).

  Wildlife: American three square rhizomes are preferred by
muskrat and snow goose. The seeds are eaten by over wintering
ducks in the south as a small part of their diet. The achenes are
eaten by waterfowl. This species provides cover for many birds
and small mammals.
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saltwater cord grass
Spartina alterniflora Loisel.

Overview
Taxon Biology
Spartina alterniflora is a smooth cordgrass that is commonly
found in marshes. Its two forms (tall and short) naturally exist
along the Atlantic coast of North and South America . The grass
has stiff stems with long and narrow leaves. The flowering portion
of the plant is spike-like and can be up to 30 cm long. It inhabits
salt marsh habitats which are known for their anoxic, nutrient
limited, and high salinity conditions. Spartina alterniflora competes
with Spartina patens, Juncus gerardi, and Distichlis spicata and
the delineation between species appears to be due to both
physical stress and nutrient limitation. S. alterniflora ameliorates
the environment and allows for other species to grow and flourish,
such as the algae Ascophyllum nodosum and Haleobia australis 
(hydroboid snails). In addition to facilitating the growth of
organisms indirectly as an ecosystem engineer, S. alterniflora 
also plays a direct role as a food source for some organisms,
although Spartina usually does not experience much herbivory.
One consumer of S. alterniflora is the periwinkle snail, Littoraria
irrorata, which forms wounds on the leaves and facilitates fungal
growth, which is then harvested. Planthoppers, Prokelsia
marginata and Prokelsia dolus specialize on Spartina and are
found to coexist on Spartina throughout the north east of the
United States. Grasshoppers are also found to graze on S.
alterniflora, with species varying according to lattitude.
Additionally, wild horses appear to prefer grazing on S. alternifora 
over D. spicata.

    

S. alterniflora provides numerous ecosystem services. These
include protection from storm surges, capturing sediment, and
filtering pollutants. It is for these reasons that S. alterniflora has
been transplanted worldwide. In China, S. alterniflora has been
invaluable in storm surge protection and prevention of damages,
as well as in land reclamation and filtration of pollutants. S.
alterniflora reproduces by two main routes: clonal reproduction by
the formation of underground rhizomes and sexual reproduction
by flowers to form seeds. This makes S. alterniflora a formidable
invader, quickly overtaking bare mud flats when introduced to new
areas. There are downsides to the spread of S. alterniflora as
well. In some locations S. alterniflora outcompetes native Suaeda,

a seepweed or seablite, which draws tourists for the â€œRed
Beachâ€• it creates. This eliminated the â€œRed Beachâ€•
landscape, thus deteriorating levels of tourism. Competition
between S. alterniflora and scrubby mangrove has also been
noted, with S. alterniflora being the stronger competitor.

Physical Description
Morphology
Smooth cordgrass is a large, coarse, warm-season grass, which is
physiologically adapted to the salt marsh habitat.  Plants growing
under good conditions reach 8 feet tall, while those growing in the
high salt marshes, especially at edges of salt pans, may

be only 16 inches tall, including the inflorescence.  A dense stand
of this tall grass is like a small forest of dark green plants.  Almost
no light gets through to the mud beneath the stand. Tidal currents
are strong where the best growth occurs and wash away dead
leaves, leaving stands clean and free of debris most of the year.

Relevance to Humans and Ecosystems
Benefits
SE US Coastal &amp; Shoreline Restoration: Smooth cordgrass is
a unique plant species that when established properly and under
applicable conditions has proven to provide significant erosion
protection to shorelines, canal banks, and other areas of coastal
wetland loss.Smooth cordgrass is used primarily for erosion
control along shorelines, canal banks, levees, and other areas of
soil-water interface. 

Risks
Where it is introduced, smooth cordgrass fills in mudflat habitats,
transforming them into a dense meadow.This extensive invasive
and replacement of native wetland vegetation has resulted in the
loss of habitat for salmon and oysters and additional economic
losses to those who rely on these species. The spread of smooth
cordgrass in estuaries and channels also poses threats to
navigation and flood control objectives.
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saltmeadow cordgrass
Spartina patens (Aiton) Muhl.

Overview
General Description
This warm season, native, perennial grows from 1 to 4 feet tall,
and spreads extensively by long slender rhizomes. Dark green
stems emerge from the rhizomes. The rolled leaf blades are
typically 1/2 to 1 foot long, and 0.1 to 0.2 inches wide. Leaf blades
are shiny, dark green on the upper surface and rough with
prominent veins on the lower surface. Leaves are drooping and
wiry in appearance. From late June to October an inflorescence
emerges at the end of the stem, which is composed of 2 to 10
two-inch-long spikelets. The numerous florets are 0.3 to 0.4
inches long and arranged in an overlapping scale-like fashion on
each spikelet. The flowers are wind pollinated.

Physical Description
Morphology
More info for the term: warm-season

Saltmeadow cordgrass is a tufted, perennial, warm-season grass.
 Height

ranges from 1 to 5 feet (0.3 to 1.5 m).  Growth is solitary or in
small

clumps from widely spreading, slender, wiry rhizomes [9,28]. 
Root

aerenchyma develop in response to flooding in existing and newly

developed roots [4].

Relevance to Humans and Ecosystems
Benefits
Saltmeadow cordgrass is used for shoreline protection and tidal
marsh restorations, and is often utilized for levee stabilization and
dune stabilization plantings near coastal beaches and on barrier
islands. Saltmeadow cordgrass is an effective stabilizer used on
interior mud flats, dredge fill sites, and other areas of loose and

unconsolidated soils associated with marsh restoration. In its
natural state on the tidal marshes, dense stands of this grass
cause suspended solids to settle out of floodwaters and take up
available nutrients. Saltmeadow cordgrass also provides food and
cover too many terrestrial and aquatic species of wildlife and is
considered an important forage species to livestock producers
along the gulf coast. This species is the primary component of salt
hay, which is utilized in the landscape and vegetable trade
industry as weed seed free mulch.
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slough grass
Spartina pectinata Bosc ex Link

Overview
General Description
Prairie Cordgrass has attractive foliage with a succulent
appearance. It was the dominant grass of wet prairies in Illinois
and no other grass species in the state resembles it. There are
similar Spartina spp. (Cordgrasses) in brackish and saltwater
marshes along both the Eastern and Gulf coasts, but they don't
occur in Illinois. Prairie Cordgrass can be distinguished from
these species by the long awns of its second glumes (about
1/3&#150;2/3" in length) and the relative length of its first glumes,
which are about the same length as the lemmas (1/3" in length).
Other Cordgrasses lack these long awns and their first glumes
are shorter than their lemmas.

Physical Description
Morphology
More info for the term: warm-season

Prairie cordgrass is a warm-season, native, sod-forming grass. 
Culms

reach heights of 3.5 to 10 feet (1-3 m) and are firm or wiry. 
Spikes

are mostly 10 to 20 per plant and are 1.5 to 3 inches (4-8 cm)
long.

The root system has coarse, woody, highly branched rhizomes. 
The roots

grow from the rhizomes and the base of the clumps and penetrate
almost

vertically downward to depths of 8 to 13 feet (2.4-3.3 m) [13,14,30
].

Relevance to Humans and Ecosystems
Benefits

The preference is full to partial sun, wet to mesic conditions, and
a fertile loamy soil to sustain the prodigious growth of this grass. It
also adapts to soil that is rocky or sandy if consistent moisture is
maintained. This grass is somewhat aggressive, although it won't
tolerate regular mowing.
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Narrow-leaf Cattail
Typha angustifolia L.

Overview
General Description
Cattails are herbaceous, colonial, rhizomatous, perennial plants
with long, slender, green stalks topped with brown, fluffy,
sausage-shaped flowering heads. Typha angustifolia plants are
15-30 dm tall. The spike-like, terminal, cylindric inflorescence has
staminate flowers above and pistillate flowers below. The naked
axis between the staminate and pistillate flowers is generally 1-8
cm. The spike is medium to dark brown. The basal leaves are thin
with parallel veins running their long, narrow length. The leaves
are 4-12 mm wide when fresh, 3-8 mm wide when dry.

  Typha angustifolia generally occurs in deeper water than Typha
latifolia. Typha angustifolia has fewer and larger rhizomes,
resulting in a low rate of cloning but enabling it to grow in deeper
water than Typha latifolia. Typha angustifolia has a higher
allocation to sexual reproduction. Cattails spread both
vegetatively and by seed, particularly under drawdown conditions.

Physical Description
Diagnostic Description
Typha angustifolia may be difficult to separate from the tall cattail
(Typha domingensis). Typha domingensis is usually taller and has
flattened and more numerous leaves (Apfelbaum 1985). Hybrids
of intermediate appearance have been reported, and are often
referred to as the species Typha x glauca. 

T. angustifolia, narrow-leaved cattail , is distinguished from Typha
latifolia, broad-leaved cattail, by the relative width of the leaf and
the position of the staminate and pistillate portions of the spadix
(heads). Typha latifolia has 6-23 mm wide leaves that are flat,
sheathing, and pale grayish-green in color. T. angustifolia has 3-8
mm wide leaves that are full green and somewhat convex on back
(Agricultural Rea. Service 1971). In T. latifolia the staminate and
pistillate heads are contiguous or nearly so, whereas in T.
angustifolia the heads are separated by approximately 3 cm.

Morphology

Narrow-leaved cattail is an erect, rhizomatous perennial that
grows 3 to

6 feet (1-2 m) tall [15].  Its lateral rhizomes, produced at the leaf

base, can grow up to 27.6 inches (70 cm) long and 0.8 to 1.6
inches (2-4

cm) in diameter [15].  Its leaves are 2 to 5 feet (0.6-1.5 m) long,
very

narrow, and flattened [10,12].  Flowers grow on erect stalks, and
the

fruits are cigar-shaped and 2 to 6 inches (5-15 cm) long.  Fruits
contain

soft, downy seeds [10].

Relevance to Humans and Ecosystems
Benefits
The preference is full sun, wet conditions, and muddy soil.
Narrow-Leaved Cattail is an emergent aquatic that tolerates water
up to 1' deep. Drought is tolerated if the soil remains moist. This
plant can spread aggressively in suitable habitats.  Range &amp;
Habitat

Page 28

/pages/526430
/pages/526590
/pages/526590
/pages/526590
http://www.fs.fed.us/database/feis/plants/graminoid/typang/all.html#15
http://www.fs.fed.us/database/feis/plants/graminoid/typang/all.html#15
http://www.fs.fed.us/database/feis/plants/graminoid/typang/all.html#10
http://www.fs.fed.us/database/feis/plants/graminoid/typang/all.html#12
http://www.fs.fed.us/database/feis/plants/graminoid/typang/all.html#10


Field Guide Odiorne Point Salt Marsh

northern bayberry

Overview
General Description
Bayberry is an upright shrub, which is typically 5 to 8 feet in
height, except on sand dunes and poor quality sites. The species
has male and female plants. Flowers occur in early spring and are
not showy. Female plants produce numerous small, blue-grey,
waxy round fruit in the fall.

Physical Description
Morphology
Northern bayberry is a perennial, low-growing, upright deciduous
shrub. It is stiffly branched and  typically  5 to 7 feet (1.5-2 m) tall,
but may grow up to 15 feet (4.5 m)  in height. Northern bayberry
commonly grows on  sand dunes and impoverished soils, where it
is considerably shorter than 5 to 7  feet (1.5-2 m) tall. Growth
habitat is clonal. Leaves are alternate, 3 inches (8 cm) long and 1 
inch (2.5 cm) wide, and crowded toward the end of the branch. 
Flowers are small, inconspicuous, and grow on the old  wood
below the current leaf-bearing tips. Unisexual flowers occur on 
different plants. The fruits are densely hairy, spherical drupes, 3.5
to  5.5 mm in diameter, that are covered in a wax-like coating.

Rhizomes/roots:  Northern bayberry is rhizomatous. In the Pine
Barrens of New Jersey, northern bayberry is mainly found in the 
pitch pine (Pinus rigida) transition community, but may occur in
isolated patches in upland areas. In  the Pine Barrens, 1 or more
aerial northern bayberry stems arise from a rhizome that is 0.19 to
 0.5 inch (5-13 mm) in diameter. Northern bayberry generally
occurs in soil where an Ao  horizon has formed. The rhizomes of
northern bayberry may be completely in the Ao  horizon or partly
in it and partly in the top 0.5 inch (13 mm) of the A1  horizon.
Short roots grow along the rhizome, with roots as long as 12
inches (30  cm) occasionally found. Roots may extend as deep 
as 20 inches (50 cm) in Pine Barrens transition communities and
as much as 24 to  30 inches (60-76cm) in upland communities.
Northern bayberry occurs in soils with low  concentrations of
phosphorus and nitrogen. Northern bayberry plants form cluster 
roots in these soils. This enhances their ability to uptake

phosphorus and  nitrogen on nutrient-poor soils. Cluster roots are
dense assemblages of  determinate rootlets that occur along
lateral roots in close longitudinal rows,  produce abundant root
hairs, and resemble a "bottle brush".

Physiology:  Northern bayberry seedlings are not flood tolerant.
Mature plants are extremely drought  tolerant.

Nitrogen fixation: Northern  bayberry is a nitrogen-fixing shrub.
Plants in the field are  infected by Frankia spp. actinomycetes.

Relevance to Humans and Ecosystems
Benefits
Uses: MEDICINE/DRUG
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prickly Russian thistle

Relevance to Humans and Ecosystems
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saltmarsh false foxglove
Agalinis maritima (Raf.) Raf.

Overview

Physical Description

Ecology

Life History and Behavior

Evolution and Systematics

Physiology and Cell Biology

Molecular Biology and Genetics

Conservation

Relevance to Humans and Ecosystems
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hedge bindweed
Calystegia sepium (L.) R. Br.

Overview
General Description
A native perennial vine that is up to 10' long, often climbing over
other herbaceous plants and shrubs. The twining stems are light
green or red, upon which the leaves occur rather sparsely. These
leaves are about 4-5" and 2-3" across when mature. They often
have an arrowhead shape, which is deeply incised at the base.
Otherwise, they are cordate, deltoid, or ovate, with different forms
occurring even on the same plant. The flowering buds are white
or light lavender, from which funnel-shaped flowers unfurl that
assume the same colors. Each flower is about 2.5-3" across and
has a yellow throat, from which the sexual organs barely protrude,
appearing as a small white spike. The flowers open during the
morning, and bloom sporadically all summer during sunny
weather. The root system is fibrous and rhizomatous, and may
extend into the ground up to 10'. American Bindweed spreads
vegetatively and by seeds.

Relevance to Humans and Ecosystems
Benefits
This is an easy and adaptable plant, preferring full to partial sun
and moist to mesic conditions. It tolerates poor soil, often
flourishing in areas that are rocky or gravelly. American Bindweed
readily climbs a trellis, fences, and neighboring plants, while in
open areas it sprawls haphazardly across the ground. The
climbing ability is the result of the stems twining tightly about
slender objects. This plant can spread aggressively and become
a nuisance in some locations.
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Spotted Jewelweed
Impatiens capensis Meerb.

Overview
General Description
This native plant is a summer annual that becomes 2-5' tall,
branching occasionally. The round stems are glabrous and
succulent, pale green to pale reddish green, and somewhat
translucent. They are rather fragile and break easily. The
alternate leaves are up to 5" long and 2.5" across, although they
are usually about half this size. The leaves are ovate,
thin-textured, and hairless. There are low broad teeth along their
margins. While the stems are often shiny, the leaves have a dull
upper surface. The slender petioles are up to 2" long and usually
shorter than the blades of the leaves.   From the axils of the upper
leaves, there occurs small clusters of 1-3 orange flowers. These
flowers are held horizontally on drooping pedicels. Each flower is
about 1" long and has a conical shape with upper and lower lips.
There are 3 sepals and 5 petals (although this is difficult to
discern). Two lateral sepals are small and membrananous; they
are light green to light yellow and are located behind the upper lip.
The third sepal forms the conical posterior of the flower, including
the small nectar spur. This portion of the flower is typically light
orange and shiny; the nectar spur usually bends forward to a
position underneath the rest of the flower. The petals form the
front of the flower and are usually dark orange with reddish
streaks or brown dots. One petal forms the upper lip, which is
curved upward, while 2 fused petals form the lower lip. The lower
lip often is divided into 2 lobes and functions as a landing pad for
visiting insects. There are also 2 smaller lateral petals between
the upper and lower lips of the flower. A cluster of stamens with
white anthers lies underneath the ovary near the upper lip. The
blooming period occurs from mid-summer to early fall, and lasts
about 2 months. There is no floral scent. During the fall,
insignificant cleistogamous flowers form seed capsules with fertile
seeds without any need for cross-pollination. These oblong seed
capsules are divided into 5 sections, which split apart, flinging the
large seeds a considerable distance. The root system consists of
a shallow branching taproot. This plant often forms colonies by
reseeding itself.

Relevance to Humans and Ecosystems
Benefits
Uses: FOOD, MEDICINE/DRUG, OTHER USES/PRODUCTS

Production Methods: Wild-harvested

Comments: Impatiens capensis has traditional uses for both food
and medicine (Niering 1979, Peterson 1977, Weiner 1980). This
species, and other Impatiens species, have numerous known
medicinal qualities, especially in the treatment of poison ivy rashes
(Ronald Wieland pers. comm., Robyn Klein pers. comm.). The
juice extracted from fresh stems and leaves is generally regarded
as the medicinally valuable part (Weiner 1980). It is taken
internally to treat the poison ivy rash (Kara Dinda pers. comm.). A
tea or tincture is rarely used as a diuretic or mild laxative
(AllHerb.com 2000). It can also be applied topically as an
immediate antihistamine agent for mosquito bites. This property
may lend a high degree of marketing potential to this species
(Kara Dinda pers. comm.). It is also used externally to treat poison
oak, ringworm, warts, and nettle sting. Euell Gibbons presents a
recipe for "jewelweed icecubes" as a salve for poison ivy (Mike
Penskar pers. comm.). It one of the "12 healers" in the
methodology of Dr. Bach, a renowned herbal healer of the 1930's,
who recommends it as a cure for loneliness. He also prescribed
formulations using Impatiens "for quick-tempered children who
become easily frustrated. They are typically choleric children who
tend to be hyperactive and impetuous. Often good in combination
with vine (unspecified species) for strong-willed children." (Frontier
Co-op 2000)
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sea-lavenders
Limonium

Overview
Taxon Biology
In 1986 the taxonomy of the rock sea-lavenders was revised (6),
nine species are now recognised, along with a large number of
subspecies (2). However, the species are notoriously difficult to
tell apart (2). Although there is some geographical separation of
the various species and subspecies, this is by no means an
accurate or reliable method of distinguishing between them (2).
Indeed, there are a number of 'hot spot' areas where one can find
several species or sub-species growing together (e.g. on the
Carboniferous limestone of south Pembrokeshire, the cliffs of
Quaternary head deposits of south Devon, and the chalk and
limestone cliffs of Dorset). Rock-sea lavenders are perennial, and
reproduce asexually through a process known as 'apomixis'.
Flowers are produced from June to September (5).
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Carolina sea-lavender
Limonium carolinianum (Walter) Britton

Overview
General Description
Limonium carolinianum, or sea lavender and lavender thrift, is
native to North America. In the United States, it is found in AL,
CT, DE, FL, GA, LA, MA, MD, ME, MS, NC, NH, NJ, NY, RI, SC,
TX, VA. The Canadian province Quebec has populations that are
vulnerable (Natureserve Explorer, 2013).

Limonium carolinianum is harvested for flower arrangements
(Baltzer et al., 2002: 842). Overharvesting can have negative
impacts on local populations due to the speciesâ€™ maturation
taking up to 9 years and fecundity is low. Based on a stochastic
model of observed fecundities, if all flowers are harvested from
the adult population, then population would be reduced by 25%
within 6-8 years and recovery could take, on average, 34 years
and as much as 103 years (Baltzer et al., 2002: 849). Maximum
sustainable harvest is 16% of the adult population (Baltzer et al.,
2002: 850).

  Limonium carolinianum grows in salt marsh habitats (Baltzer et
al., 2002: 842). To help maintain osmotic balance with exposure
to changing salinities, L. carolinianum can accumulate proline (an
amino acid that triggers a metabolic response of plants that have
water deficits and salinity stress) as soil salinity increase 
(Cavalieri & Huang, 1979, 309). As NaCl concentration increased
from 0 to 0.8 M, proline concentrations increased to approx. 68
Âµmoles per g fresh weight (Cavalieri & Huang, 1979, 308).

  References

  Baltzer J.L., Reekie E.G., Hewlin H.L., Taylor P.D. and Boates
J.S.2002.Impact of flower harvesting on the salt marsh plant 
Limonium carolinianum. Canadian Journal of Botany/Revue
Canadienne De Botanique 80: 841-851.

  Cavalieri A.J. & Huang A.H.C. 1979.Evaluation of proline
accumulation in the adaptation of diverse species of marsh
halophytes to the saline environment. American Journal of Botany
66(3): 307-312.

NatureServe Explorer. 2013. Limonium carolinianum.
NatureServe Explorer: An online encyclopedia of life. Version 7.1.
NatureServe, Arlington, Virginia; available at: 
http://www.natureserve.org/explorer/servlet/NatureServe?searchN
ame=Limonium+carolinianum; accessed on Feb 18, 2013.

Physical Description
Diagnostic Description
Statice caroliniana Walter, Fl. Carol., 118. 1788; Limonium
angustatum (A. Gray) Small; L. carolinianum var. angustatum (A.
Gray) S. F. Blake; L. carolinianum var. compactum Shinners; L.
carolinianum var. nashii (Small) B. Boivin; L. carolinianum var. 
obtusilobum (S. F. Blake) H. E. Ahles; L. carolinianum var. 
trichogonum (S. F. Blake) B. Boivin; L. nashii  Small; L. nashii var. 
angustatum  (A. Gray) H. E. Ahles; L. obtusilobum S. F. Blake; L.
trichogonum S. F. Blake

Morphology
Leaves all in basal rosettes, living at anthesis, 5-25(-40) cm;
petiole often narrowly winged distally, 0.1-20 cm, usually shorter
than blade; blade usually elliptic, spatulate, or obovate to
oblanceolate (rarely linear), 5-15(-30) x 0.5-5(-7.5) cm, leathery,
base gradually tapered, margins usually entire, sometimes
undulate, apex rounded or acute to retuse, cuspidate, cusp 1-3
mm, soon falling; main lateral veins ascending, obscurely pinnate. 
Inflorescences: axes not winged, 10-60(-95) cm x 1-5 mm,
glabrous; nonflowering branchlets absent; spikelets loosely to
moderately densely aggregated along branches, internodes 0.5-10
mm; subtending bracts 2-6 mm, obtuse, surfaces and margins
glabrous; flowers solitary or 2-3(-5) per spikelet. Flowers: calyx
whitish, obconic, 4-6.5(-7.5) mm; tube 2.5-5 mm, glabrous or
densely pilose along ribs; lobes erect, to ca. 2 x 1 mm; petals
lavender (rarely white), slightly exceeding calyx. Utricles 3-5.5
mm. 2n = 36.
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sea milkweed
Lysimachia maritima (L.) Galasso, Banfi & Soldano

Overview
Taxon Biology
Sea milkwort is an unpretentious plant with very small delicate
flowers. However, when it blossoms in the spring, the thousands
of mini plants turn large surfaces into a pinkish carpet. Sea
milkwort is addicted to salt. Although you find it mostly in coastal
regions, as long as there is salt in the soil or air it can also grow
far inland, such as the salt deserts in Asia. The range of salt
necessary to grow can vary from occasional flooding to just salt
spray. Sea milkwort dies off entirely above ground in the winter,
however the plant is not dead. It makes buds under the surface,
appearing again in the spring. One would think the plant is an
annual, but thanks to this bud it is classified as a perennial.

Physical Description
Morphology
A glabrous perennial rooting at the nodes; the nodes with scaly
and opposite leaves. Stem (s) leafy, prostrate to ascending.
Leaves +/- fleshy, 5-12 x 2.5-5.5 mm, elliptic-oblong to
ovate-lanceolate, acute or obtuse, pale green, sessile, uppermost
smaller, crowded, often glandular-punctate, margin whitish.
Flowers axillary solitary, barely exserted from the subtending leaf,
lilac or pink, subsessile; pedicel 1-1.5 mm long. Calyx cupular,
3.5-4.5 mm long, petaloid; limb 5-6 mm broad; lobes obtuse, +/- 2
mm long, sub-orbicular, margin hyaline. Stamens included;
filament 2-2.5 mm long, anther oblong, base subcordate. Carpel
+/- equalling the calyx. Ovary ovoid, glabrous; style +/- 2.5 mm
long, slightly recurved at anthesis, stigma obscure or
sub-capitate. Capsule globose, 2.5-3 mm broad, acute at one
end. Seeds trigonal, c. 1.2 mm long, minutely reticulate,
reddish-brown.
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Purple-loosestrife
Lythrum salicaria L.

Overview
Taxon Biology
Purple loosestrife was introduced to the northeastern U.S. and
Canada in the 1800s, for ornamental and medicinal uses. It is still
widely sold as an ornamental, except in states such as
Minnesota, Wisconsin, and Illinois where regulations now prohibit
its sale, purchase and distribution.

General Description
Loosestrife Family (Lythraceae). Purple loosestrife is an erect
perennial herb that grows up to 2.5 m tall, develops a strong
taproot, and may have up to 50 stems arising from its base. Its 50
stems are four-angled and glabrous to pubescent. Its leaves are
sessile, opposite or whorled, lanceolate (2-10 cm long and 5-15
mm wide), with rounded to cordate bases. Leaf margins are
entire. Leaf surfaces are pubescent.

Other species of Lythrum that grow in the United States have 1-2
flowers in each leaf-like inflorescence bract and eight or fewer
stamens compared to L. salicaria, which has more than two
flowers per bract and typically twelve stamens per flower. Lythrum
virgatum, another species introduced from Europe closely
resembles L. salicaria, but differs in being glabrous (lacking plant
hairs), and having narrow leaf bases. The latter two species
interbreed freely producing fertile offspring, and some
taxonomists (Rendall 1989) consider them to be a single species.

Physical Description
Morphology
Perennial herbs or subshrubs, 0.3-1.5 m tall, scabrous or sparsely
to densely gray pubescent [or tomentose], sometimes somewhat
glabrescent. Stem erect, 4-angled. Leaves opposite or 3-whorled,
sometimes alternate toward stem apex, ovate-lanceolate to
broadly lanceolate, 2.5-10 x 0.5-1.5 cm, base rounded, truncate,
or semiclasping, apex acute to subobtuse. Inflorescences
terminal, spicate, 15-35 cm; bracts broadly lanceolate or
deltoid-ovate. Flowers in 1- to multi-flowered whorled axillary
cymes, shortly pedicellate. Floral tube 5-8 x 1.5-2 mm, 12-ribbed;
sepals deltate, 0.5-1 mm; epicalyx segments erect, linear, 1.5-2

mm, much longer than sepals. Petals reddish purple to
rose-purple, lanceolate-oblanceolate, 7-10 x 1.5-3 mm. Fl.
Jul-Sep, fr. Oct. 2n = 30, 50, 58, 60.

Relevance to Humans and Ecosystems
Benefits
The preference is full or partial sun, wet to moist conditions, and a
mucky soil containing organic matter. Ordinary garden soil
containing loam is satisfactory as long as there is adequate
moisture. This plant can spread aggressively in some situations
and can be difficult to destroy.  Range &amp; Habitat

Risks
Stewardship Overview: Monitor natural areas for the presence of
L. salicaria. Maintain preserves so that purple loosestrife cannot
invade and flourish. For small infestations, eradication is possible
with spot applications of glyphosate herbicides. Monitor the
containment and control procedures. 

Current methods for eradicating large, dense populations of
loosestrife are not totally effective. Mechanical contol methods are
ineffective, and the herbicide most effective is non-selective.
Realistically, the long-term control of large populations may require
biological controls and/or better herbicides, but their development
is at least several years away. Therefore, containment and
minimizing seed production are the present contol objectives for
large dense populations. (MN DNR 1987)
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bog-myrtle
Myrica gale L.

Physical Description
Diagnostic Description
Gale palustris  (Lamarck) A. Chevalier;  G .  palustris  var. 
denticulata  A. Chevalier;  G .  palustris  var.  lusitanica  A.
Chevalier;  G .  palustris  var.  subglabra  A. Chevalier;  G . 
palustris  var.  tomentosa  (C. de Candolle) A. Chevalier;  Myrica
gale  var.  subglabra  (A. Chevalier) Fernald;  M .  gale  var. 
tomentosa  C. de Candolle;  M .  palustris  Lamarck

Morphology
Shrubs , deciduous, much branched, to 1.5(-2) m.  Branchlets 
purple-black, gland-dotted, glands brownish yellow.  Leaf blade 
oblanceolate to obovate, 1.5-6.5 x 0.5-1.5 cm, +/- leathery, base
cuneate, margins usually minutely serrate, with 1-4 pairs of teeth
usually restricted to distal 1/3 of blade, occasionally entire
throughout, apex rounded or obtuse; surfaces abaxially pale
green, glabrous to densely pilose, adaxially dark green, glabrous
to pilose, both surfaces variously gland-dotted; glands bright
yellow to orange.  Inflorescences:  staminate ca. 1-1.5 cm;
pistillate to 1.5 cm.  Flowers  unisexual, staminate and pistillate
mostly on different plants, occasionally on same plants. 
Staminate flowers:  bract of each flower longer than stamens,
stamens mostly 3-5.  Pistillate flowers:  bracteoles 2, accrescent
and adnate to base of fruit wall, laterally compressed, glabrous
but gland-dotted; ovary glabrous.  Fruits  ovoid, flattened, 2.5-3
mm; fruit wall smooth (no protuberances), without waxy deposit,
with glandular deposit, enclosed by spongy bracteoles. 2 n  = ca.
96.

Relevance to Humans and Ecosystems
Benefits
Uses: MEDICINE/DRUG
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rugosa rose
Rosa rugosa Thunb.

Overview
General Description
This introduced wildflower is a branching woody shrub about 2-6'
tall. Older branches are woody, brown, and glabrous, while young
shoots are light green and densely hairy. Both branches and
shoots are covered with straight prickles of varying lengths.
Alternate compound leaves occur along young shoots; they are
widely spreading and odd-pinnate with 5-9 leaflets. The leaflets
are about 1-2.5" long and about one-half as much across; they
are oblong-ovate or oblong-obcordate, crenate-serrate along their
margins, and rather thick-textured. The upper surfaces of the
leaflets are dark green, hairless, shiny, and conspicuously
wrinkled along their veins, while their lower surfaces are more
whitish green from dense pubescence. The central stalk (rachis)
of each compound leaf is light green and pubescent; its underside
has small prickles. The petiole of each compound leaf is rather
stout, light green, and pubescent; at its base there is a pair of
large lanceolate stipules about 1" long and one-third as much
across. Each stipule tapers to a flared point.   Upper shoots
occasionally produce either individual or small cymes of 2-5
flowers on short branching peduncles. Individual flowers are
2-3.5" across, consisting of 5 petals, 5 sepals, a ring of numerous
stamens, a flat-topped cluster of pistils, and a light green base.
The broad rounded petals are widely spreading and often
wrinkled; they are white, pink, or magenta (more often the latter).
The sepals are light green to reddish green, linear-lanceolate, and
glandular-pubescent. The blooming period occurs during the
summer for about 3 months. The flowers have a strong fragrance
that is typical of roses. The flowers are replaced by subgloboid
fruits (rose hips) about 0.75-1.25" across that have persistent
sepals. These fruits are initially light green, but they eventually
become bright orange-red or red. Each fruit has a dry pulp
containing several bony seeds. The root system is woody and
branching, producing vegetative offsets from underground
runners.

Physical Description
Morphology

Shrubs erect, to 2 m tall. Stems fasciculate, robust; branchlets
tomentose; prickles dense, yellowish, terete, straight, greatly
variable in size and intermixed, to 5 mm, fine, evenly tapering to
base, lower parts tomentose, intermixed with glandular bristles.
Leaves including petiole 5-13 cm, thick; stipules mostly adnate to
petiole, free parts ovate, abaxially tomentose, margin
glandular-pubescent, apex acute; rachis and petiole tomentose,
sometimes with a few, short prickles; leaflets 5-7(-9), elliptic or
elliptic-obovate, 1.5-4.5 x 1-2.5 cm, abaxially tomentose, reticulate,
adaxially glabrous, shiny, rugose due to concave veins, base
rounded or broadly cuneate, margin acutely serrate, apex acute or
rounded-obtuse. Flower solitary, or several and fasciculate,
axillary, 4-5.5 cm in diam.; pedicel 5-25 mm, tomentose and
glandular-pubescent; bracts ovate, abaxially tomentose, margin
glandular-pubescent, apex acuminate. Hypanthium subglobose,
glabrous. Sepals 5, ovate-lanceolate, often leaflike, abaxially
pubescent and stipitate glandular, adaxially sparsely pubescent,
pinnately lobed, apex caudate-acuminate. Petals 5, double or
semi-double, purple-red, dark pink, or white, obovate, base
cuneate, apex emarginate. Styles free, slightly exserted, much
shorter than stamens. Hip dark red, depressed-globose, 2-2.5 cm
in diam., smooth, with persistent, erect sepals. Fl. May-Jun, fr.
Aug-Sep. 2n = 14*.

Relevance to Humans and Ecosystems
Benefits
The preference is full to partial sun, moist to dry-mesic conditions,
and sandy soil. This shrub also adapts to fertile loam and other
kinds of soil. It is more tolerant of salt than most plants.

Risks
This plant is considered noxious in some states. This plant may be
invasive in some regions or habitats and may displace desirable
vegetation if not properly managed. Please consult with your local
NRCS Field Office, Cooperative Extension Service office, or state
natural resource or agriculture department regarding its status and
use. Invasive information is also available from the PLANTS Web
site at plants.usda.gov.
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Seaside Plantain
Plantago maritima L.
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prickly saltwort
Salsola kali L.

Overview
General Description
Salsola kali is found in all 48 contiguous states. Salsola kali, 
Russian thistle, tumbleweed or saltwort, is an annual weed that
grows in salty soil and needs very little water. The plant stands
&lt;1 m in height with spiked branches coming out. Salsola kali
invaded USA in 1873 in South Dakota. The plant is originally from
South Russia and Western Siberia. Loss to wheat farmers in 1894
was estimated at two million dollars . Given the negative impact
on agriculture, researchers are investigating biologica control
agents for this weed.

Physical Description
Morphology
Herbs, 5-50 cm, papillose to hispid or, occasionally, glabrous. 
Stems erect to ascending, branched from base; branches arcuate
or, occasionally, almost prostrate. Leaves alternate; blade linear,
mostly 1-2 mm wide in herbarium specimens, fleshy, usually not
swollen at base, apex Â± acuminate into rather firm, 1-1.5(-2.2)
mm spine. Inflorescences interrupted at maturity, usually
1-flower per axil of bract; bracts alternate, not imbricate at
maturity, reflexed, not distinctly swollen at base, apex narrowing
into subulate spine. Flowers: bracteoles free or becoming
connate and adnate to perianth base; perianth segments with
comparatively narrow wing or in lower flowers occasionally
wingless (in S. kali subsp. pontica sometimes prominently
winged), with weak or firm, acute apex, glabrous; fruiting perianth
4-6(-8) mm diam. 2n = 36.

Relevance to Humans and Ecosystems
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Salt-marsh Goldenrod
Solidago sempervirens L.

Physical Description
Diagnostic Description
Aster sempervirens (Linnaeus) Kuntze

Morphology
Plants 40-200 cm; caudices short, stout. Stems 1â€“10(â€“20+),
erect or ascending, glabrous throughout or hairy in arrays. 
Leaves: rosettes present at flowering; basal and proximal cauline
tapering to long, winged petioles sheathing stems or nearly so,
blades narrowly ovate to oblanceolate, 100-400 Ã— 10-60 mm,
thick or fleshy, entire, acute, glabrous; mid to distal cauline
usually numerous, sessile, blades lanceolate, 40-60 x 5-10 mm,
reduced distally, thick or fleshy, bases sometimes subclasping,
margins entire. Heads 20-500 , secund, in paniculiform arrays,
secund-pyramidal to broadly club-shaped, sometimes leafy
proximally, at least proximal branches spreading-recurved,
branches and peduncles bracteolate, bracteoles reduced distally. 
Peduncles 2-3 mm, glabrous or sparsely hairy. Involucres 3-7
mm. Phyllaries in 3-4 series, unequal, lanceolate, margins ciliate,
apices acute. Ray florets 8-17; laminae 5-6.2 Ã— 0.4-0.6 mm. 
Disc florets 10-22; corollas 3-3.2 mm, lobes 0.5-1.2 mm. 
Cypselae (obconic) 1.1-1.5 mm, moderately strigose; pappi 3.8-4
mm (slightly clavate).
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Meadowsweet
Spiraea alba Du Roi

Overview
General Description
This native perennial shrub is 2-6' tall and sparingly branched.
Young branches are green and glabrous, but they become
smooth, brown, and woody with age. Alternate leaves (up to 3"
long and Â¾" across) occur along the young branches of this
shrub; they are densely distributed along these branches. The
leaves are narrowly ovate, sharply serrated, pinnately veined, and
glabrous (rarely sparsely hairy underneath); they have short
petioles. The upper side of each leaf is medium green, while its
lower side is pale green. The branches terminate in panicles of
flowers about 2-6" long; these panicles are oblongoid to pyramidal
in shape. The stalks of each panicle are light green and either
glabrous or pubescent. Each flower is about 1/4" across,
consisting of 5 white petals, 5 light green sepals, 5 light green
pistils, and numerous stamens (20 or more). The petals are much
longer than the sepals, while the filaments of the stamens are
much longer than the styles of the pistils. Where the nectaries of
each flower are located, there is a narrow ring-like structure that
surrounds the 5 pistils in the center of the flower; this floral
structure is pink, orange, or yellow. The blooming period occurs
from mid- to late summer and lasts about 1-2 months. Each flower
is replaced by a cluster of 5 hairless follicles with short beaks;
each follicle opens along one side to release its seeds (about 2-5
per follicle). The leaves of this shrub are deciduous and its root
system is woody.

Relevance to Humans and Ecosystems
Benefits
Uses: MEDICINE/DRUG
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Sea Blite
Suaeda linearis (Elliott) Moq.

Physical Description
Diagnostic Description
Salsola linearis Elliott, Sketch Bot. S. Carolina 1: 332. 1817

Morphology
Herbs, perennial, annual in colder regions, erect or ascending,
dark green or glaucous, 2-9 dm. Stems erect, green to reddish,
often profusely branched from base, slightly woody at base;
branches ascending or spreading, not decumbent, slender. 
Leaves ascending or spreading; blade narrowly linear,
planoconvex to semiterete, 7-50 x 0.8-1.8 mm, apex acute. 
Glomes in usually dense, branched, compound spikes,
1-3-flowered; spike ascending, 1-12 cm, slender; bracts shorter
than leaves, 2-7(-12) x 2-4 mm. Flowers bisexual; perianth +/-
irregular or zygomorphic (segments slightly to strongly unequal),
1.2-2.5 mm diam.; perianth segments thin, at least one segment
abaxially rounded and keeled and/or distally hooded, apex acute;
stigmas 2(-5). Seeds dimorphic; lenticular, 1-1.8 mm diam., with
seed coat black, finely reticulate, shiny; or flat, 1.5-2.6 mm, with
seed coat brown, dull. 2n = 54.
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Eastern Poison-ivy
Toxicodendron radicans (L.) Kuntze

Overview
Taxon Biology
Eastern Poison-ivy (Toxicodendron radicans) is found throughout
the eastern United States and adjacent Canada south to
Guatemala. Poison-ivy and its close relatives are well-known for
possessing skin-irritating oil (urushiol), which can cause severe
allergic reactions in humans.

General Description
This native perennial plant is either a shrub up to 3' tall or a
woody vine up to 60' long. The stems are initially light reddish
green, but they eventually become brown and woody. The woody
stems are often covered with coarse brown hairs, but sometimes
they are hairless. As a vine, aerial rootlets develop along the
stems; these rootlets can cling to tree bark, fences, walls, and
other objects. The alternate compound leaves are trifoliate and up
to 1' long; they have long slender petioles. The leaflets are up to
4" long and 2.5" across. They are cordate-ovate, ovate, or broadly
elliptic and their margins are smooth, slightly undulate, or slightly
dentate. When teeth are present, they are few in number and
somewhat blunt. The upper surface of each leaf is medium green
and hairless, while the lower surface is pale green and either
slightly pubescent or hairless. Across from the compound leaves,
panicles of yellowish green flowers are sparingly produced. These
panicles are up to 4" long and across; they are often irregular in
shape. Each flower is about 1/4" across, consisting of 5 green
petals, 5 stamens, 5 sepals, and an ovary with a stout style. The
petals are triangular-shaped and recurved, while the sepals are
smaller in size and deciduous. The stamens have slender white
filaments with yellowish brown anthers. The peduncles and
pedicels of the flowers are often pubescent. An individual plant
may have perfect flowers, staminate flowers only, pistillate flowers
only, or both staminate and pistillate flowers. The blooming period
occurs from late spring to mid-summer and lasts about 2-3 weeks.
Each flower is replaced by a drupe that contains a single seed
(stone). This drupe is dull white and about 1/4" across; it has a
smooth waxy surface. The large seed is ovoid in shape and dull
white; there are a few grey stripes across its surface. The drupes
mature during the fall and can persist through the winter. The root
system produces a woody taproot and long rhizomes; the

rhizomes produce vegetative offsets.

Physical Description
Morphology
Poison-ivies have alternate, deciduous, compound leaves. Each
leaf has 3 leaflets. Leaflets of both species vary greatly in shape
and size]. Eastern poison-ivy leaflets are 2 to 8 inches (5-20 cm)
long and 1 to 6 inches (2-16 cm) wide. Western poison-ivy leaflets 
are 1 to 6 inches (2-15 cm) long  and 1 to 4 inches (2-10 cm) wide.
Poison-ivy flowers have 5 petals and occur in loose clusters from
the axils of the leaves. The inflorescence of eastern poison-ivy
usually has more than 25 flowers, whereas the inflorescence of
western poison-ivy   usually has fewer than 25 flowers. Poison-ivy 
fruit is a small, dry, round  drupe. Drupes occur in dense, erect or
ascending "grape-like" clusters . Each   drupe is 3 to 7 mm in
diameter and has a single, hard,  3- to 4-mm diameter seed.

Relevance to Humans and Ecosystems
Benefits
Poison Ivy can be found in light shade to full sun, moist to dry
conditions, and various kinds of soil, including those that contain
loam, clay-loam, rocky material, or sand. This plant adapts to a
variety of conditions and can be very aggressive. It does not
tolerate periods of prolonged flooding.
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Gammarus oceanicus SegerstrÃ¥le, 1947
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green crab
Carcinus maenas (Linnaeus, 1758)

Overview
Taxon Biology
The shore crab feeds on invertebrates including worms, molluscs
and crustaceans Small molluscs and barnacles are taken by
young crabs (2). Breeding peaks in summer, and mating can only
take place shortly after the female moults; the male finds a female
before she is due to moult, and carries her around underneath his
body for a number of days (2). After the moult, copulation occurs.
The female creates a cavity by burrowing in the sand; she lays
the eggs whilst positioned over this cavity, attaches them to her
walking legs and carries them around for several months (2). After
hatching, the larvae are planktonic for 2-3 years. They then settle
as young crabs, and reach maturity after around a year (2).

Description
The shore crab has a shell (carapace) that is much broader than
long (up to 8 cm across). The front of the carapace is serrated
with five teeth on either side and three rounded lobes between the
eyes. The first pair of legs (pereopods) have well developed
pincers (chelae). Its colour is highly variable from dark green to
orange and red. Variation in colour may be due to the stage of the
life cycle or the habitat. Juveniles in particular display a wide
range of mottled patterns.

Physical Description
Morphology
The name, green crab, can be deceiving. The color of this crab
depends on the molting cycle the crab is undergoing. These
colors can range from green to orange and even red in some
cases. Green crabs are also visibly identifiable by the yellowish
spots on the abdomen, which are also accompanied by five small
spines also located on the front edge of the shell. The adult green
crab only grows to about three inches in width and two inches in
length. (Washington Dept 1997, Jaquette 1998)

Relevance to Humans and Ecosystems

Benefits
Due to the number of shell fish the green crab eats, and the rate at
which it is done, the green crab is seen as a large threat to the
many of the nations commercial shellfisheries. It is estimated that
millions of dollars could be spent and are spent each year to try
and thwart the green crabs from destroying a very important
industry, and helping to maintain biodiversity in areas poplutlated
by the green crab. The green crab also carries a parasitic worm
that can infect birds that prey on the crabs. This can have a
potentially devastating effect by throwing off the food chain, and on
the ecosystem as a whole in these areas. (Washington Sea 1998,
Washington Dept.1997, Jaquette 1998, Holden 1997)
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northern lobster
Homarus americanus H. Milne Edwards, 1837

Physical Description
Morphology
Homarus americanus is the largest species of lobster and can
reach a length of up to 1.1 m and a weight of 20 kg. However, the
size of a lobster which is commonly caught is approximately 25
cm in length and weighs about 0.5 kg.

A lobster's body is divided into twenty-one segments: six
segments from the head region, eight segments compose the
thorax (mid-section), and seven segments make up the abdomen
(often called the tail).  Commonly thought of as being red, the
body is really blackish-green or brownish-green.  The red color
results when a lobster is boiled and is a result of pigments in the
shell breaking down.

The eyes are on the first segment of the head and are stalked. 
They can only detect motion in dim light.  The second segment of
the head has anntenules with delicate hairs that have more than
400 types of chemoreceptors.  The lobsters can detect other
species, potential mates, prey and predators with the receptors.

Being in the Order Decapoda (meaning "ten feet"), the lobster has
ten legs. Five pairs of jointed legs extend from the thorax region.
The first pair of these legs extends towards the head and has
claws (chela) on the end. One claw is usually larger than the other
and has thick teeth which are used to crush objects.  The other
claw usually is smaller and has sharp teeth used for cutting.

Lobsters go through exceptional growth during their lifetime.
When they first hatch, a lobster weighs less than one tenth of a
gram. By the time they are full adults, they can reach a weight of
up to 10 kilograms. This growth is an increase of 100,000 times.
Lobsters achieve this growth by going through periods called
molts. When a lobster is ready to molt, its body absorbs the
mineral salts that had hardened its shell, drawing the salts further
into its skin. When the shell softens, the lobster is able to break it
and slide out. The lobster takes in more water and thus swells in
size. The new shell is already covering its body but takes a few
days to harden. During this period the lobster stays in seclusion to
avoid predators. Each time a lobster molts its body can grow
10-15% in size. Newly hatched lobsters molt for the first time
within the first week, and three more times within the first month. 

Range mass: .0001 to 20 kg.

Range length: 1.1 (high)  m.

Other Physical Features:  ectothermic ; heterothermic ; bilateral
symmetry 

Sexual Dimorphism:  sexes alike

Relevance to Humans and Ecosystems
Benefits
There are no negative consequences for humans by the lobster.
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Eastern Glass Shrimp
Palaemonetes paludosus (Gibbes, 1850)

Physical Description
Diagnostic Description
Number of teeth of dactylus: 0/0

Rostral teeth: 6-8 on dorsal surface; tip naked; 3-4 on ventral
surface

Upper antennular flagellum: fused part of the two rami longer than
free part

Poistion of branchiostegal spine: on anteroventral part of
branchiostegal groove

Approximate maximum total length (mm): 47

Number, size, and color of eggs: few, large, usually greenish

Morphology
Eastern grass shrimp are transparent. Individuals grow to be
approximately 47 mm long. Adults usually do not exceed 50 mm
long. Males and females are dimorphic. Males are distinguished
from females by differences in the first and second pleopods.
Males can be separated from females by the presence of the
appendix masculina attached to the appendix interna on the
endopod of the second pair of pleopods. Also, the endopod of the
first pleopod is larger in males than in females.

Several features distinguish caridean shrimp in the genus 
Palaemonetes from penaeidean shrimp. The pleura of the second
abdominal somite overlap those of the first and the third walking
legs and do not have claws in caridean shrimp. Other
morphological features include the following: a well developed
rostrum bearing both dorsal and ventral teeth, a smooth carapace
and abdomen, rounded abdominal pleura, and well developed
eyes with globular pigmented corneas. Eastern grass shrimp have
six to eight teeth on the dorsal surface of the rostrum, three to
four on the ventral surface, and none on the tip.

Seasonal variation in abundance has been reported.  
Palaemonetes paludosus abundance increases from May to
August and then decreases throughout the remainder of the year.
Maximum density of these shrimp is usually in August, minimum
density is in April. Increased abundance in August can be
explained by the presence of large numbers of juveniles in the
population. Biomass is largest in the months of November, March,
and August, respectively. Biomass is lowest in May. Growth of

immature stages most abundant in August results in the large
biomass peak in November, when populations contain many
adults.  The peak in March is a result of the abundant large,
ovigerous females in the population. 

Range length: 50 (high)  mm.

Other Physical Features:  ectothermic ; heterothermic ; bilateral
symmetry 

Sexual Dimorphism:  sexes shaped differently

Size
Length: 4.7 cm

Relevance to Humans and Ecosystems
Benefits
There are no known adverse affects of Palaemonetes paludosus
on humans.
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meadow vole
Microtus pennsylvanicus (Ord, 1815)

Overview
Taxon Biology
The meadow vole (Microtus pennsylvanicus) makes its burrows
along surface runways in grasses or other herbaceous vegetation.
It is the most widely distributed small grazing herbivore in North
America and is found over most of the northern half of the United
States. Meadow voles have been used in bioassays to indicate
the presence of toxins in their foods (Kendall and Sherwood,
1975, cited in Reich, 1981; Schillinger and Elliot, 1966). Although
primarily terrestrial, the meadow vole also is a strong swimmer
(Johnson and Johnson, 1982).  The meadow vole measures 8.9
to 13 cm in length (head and body) and has a 3.6- to 6.6-cm tail.
They weigh between 20 and 40 g depending on age, sex, and
location (see table). Mature males are approximately 20 percent
heavier than females (Boonstra and Rodd, 1983). Meadow voles
lose weight during the winter, reaching a low around February,
then regain weight during spring and summer, reaching a high
around August in many populations (see table; Iverson and
Turner, 1974).  The meadow vole inhabits grassy fields, marshes,
and bogs (Getz, 1961a). Compared with the prairie vole, the
meadow vole prefers fields with more grass, more cover, and
fewer woody plants (Getz, 1985; Zimmerman, 1965). The
meadow vole also tends to inhabit moist to wet habitats, whereas
the prairie vole is relatively uncommon in sites with standing water
(Getz, 1985).  Meadow voles consume green succulent
vegetation, sedges, seeds, roots, bark, fungi, insects, and animal
matter (see table). They are agricultural pests in some areas,
feeding on pasture, hay, and grain (Johnson and Johnson, 1982;
Burt and Grossenheider, 1980). At high population densities, the
meadow vole has been known to girdle trees, which can damage
orchards (Byers, 1979, cited in Reich, 1981). In seasonal habitats,
meadow voles favor green vegetation when it is available and
consume other foods more when green vegetation is less
available (Johnson and Johnson, 1982; Riewe, 1973; Getz,
1985). Although Zimmerman (1965) found some evidence of food
selection, he found that meadow voles generally ate the most
common plants in their habitat. Meadow voles living on prairies
consume more seeds and fewer dicots and monocots than voles
in a bluegrass habitat (Lindroth and Batzli, 1984). The meadow
vole's large cecum allows it to have a high digestive efficiency of

86 to 90 percent (Golley, 1960). Coprophagy (eating of feces) has
been observed in this species (Ouellete and Heisinger, 1980).

Physical Description
Morphology
Meadow voles are small rodents can range from 128 to 195 mm in
length with tail almost half as long as the body.  Their backs are
very dark brown to a reddish brown with long, coarse black hairs. 
Their bellies are grey or white.  Males and females are the same
size and color.  As with all rodents, meadow voles have 2 pairs of
incisors at the front of their mouth that are always growing.

Range mass: 33.0 to 65.0 g.

Average mass: 43.67 g.

Range length: 128.0 to 195.0 mm.

Sexual Dimorphism:  sexes alike

Average basal metabolic rate: 0.428 W.

Relevance to Humans and Ecosystems
Benefits
Large numbers of meadow voles can do considerable damage to
growing grain and stored hay, they are also a problem in orchards
and forests when they strip bark to eat in the winter.

Negative Impacts:  crop pest
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Common Muskrat
Ondatra zibethicus (Linnaeus, 1766)

Overview
Taxon Biology
Muskrats, so-called for their odor, which is especially evident
during the breeding season, are highly successful semi-aquatic
rodents. They occur in both brackish and freshwater lakes, ponds,
streams, rivers, and marshes throughout much of North America,
except in parts of the South where tidal fluctuation, periodic
flooding, or drought limit their distribution. Muskrats have a variety
of aquatic adaptations, including a rudder-like tail that is flattened
side-to-side, partially webbed hind feet, and fur that traps air for
insulation and buoyancy. Because their fur has commercial
importance, they were taken to Japan, South America,
Scandinavia, and Russia, and there are now feral populations in
some places where they were introduced.

Links:

Mammal Species of the World

Click here for The American Society of Mammalogists species
account

Physical Description
Morphology
Muskrats have large, robust bodies, with a total body length of
twelve and a half inches. The tail is flat and scaly and is nine and
a half inches in length. Muskrats have dense fur that traps air
underneath for insulation and buoyancy. Their heads are very
large and their ears are almost invisible underneath the fur.
Muskrats have short legs and big feet; their rear feet are webbed
for swimming. Adult muskrats have glossy upperparts that are
dark brown, darker in winter and paler in the summer

Range mass: 680.0 to 1800.0 g.

Average mass: 1135.8 g.

Range length: 410.0 to 620.0 mm.

Sexual Dimorphism:  sexes alike

Average basal metabolic rate: 4.363 W.

Size
Longitud:

Rango: 410-620 mm

Peso:

Rango: 680-1,800 g

Relevance to Humans and Ecosystems
Benefits
Muskrats not only eat the grain on a farm but they have also been
known to plug the drain tiles on farms. Muskrats have a habit of
building their homes around dikes. These homes make the dikes
weak and eventually destroy the structure

Negative Impacts:  crop pest
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rockweed
Ascophyllum nodosum Scorpiodes

Overview
Description
A common large brown seaweed, dominant on sheltered rocky
shores. The species has long strap like fronds with large
egg-shaped air bladders at regular intervals. The fronds of 
Ascophyllum nodosum are typically between 0.5 and 2m in
length. The species often bears tufts of the small reddish-brown
filamentous epiphytic algae Polysiphonia lanosa.  Ascophyllum
nodosum occurs on the middle of the shore, often with Fucus
vesiculosus. The species grows slowly and plants can live to be
several decades old.  Individual fronds can become up to 15
years old before breakage.Detached forms of Ascophyllum
nodosum are known from several habitats.  Ascophyllum
nodosum var. mackaii is found on very sheltered shores, in sea
lochs and is sometimes common on the west coasts of Ireland
and Scotland.  The frond has extensive dichotomous branching
and bears few air bladders. The plants drift in large, spherical
masses in sheltered waters.  Ascophyllum nodosum var. 
scorpioides, which is abundant in New Hampshire (U.S.A.), is
often associated with the marsh grass Spartina alterniflora. 
According to Gibb (1957)  the major difference between the ecads
mackaii and scorpioides is the proportion of apical to lateral
branching.  If branching is both 'apical and lateral' the algae would
be designated as mackaii while if it is 'almost entirely lateral' it
would be designated as scorpioides.  Unattached forms arise
when detached fragments of Ascophyllum nodosum  are
deposited onto the shore where they continue to multiply and
branch independently of the original fragment (Chock &
Mathieson, 1976). Chock & Mathieson (1979) demonstrated the
physiological responses of Ascophyllum nodosum and its
detached ecad scorpioides were similar under varying conditions
of light intensity, temperature and salinity.

 Ascophyllum nodosum var. mackaii: 

The presence of the ecad in any particular situation depends on
the combination of a number of conditions applying at a tide level
between high and low water neaps:  frequent alternation of high
and low salinities so a supply of freshwater is of primary
importance; good shelter from wave action because of the
unattached state of the ecad; absence of fast moving water,
whether caused by freshwater streams or tidal conditions; flat,

undulating or slightly sloping shore profile where stability is high,
and substratum type, the porosity of which affects the conditions of
salinity and also influences, to some extent, the development of
the ecad. Very sheltered conditions are often found at loch heads
on the west coast of Scotland and in these situations the ecad is
sometimes present in great abundance.  Sheltered or land-locked
bays or situations in the lee of small islands are other favourable
positions (Gibb, 1957).
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Horseshoe crab
Limulus polyphemus Linnaeus, 1758

Overview
Taxon Biology
The horseshoe crab is a 'living fossil': forms almost identical to
this species were present during the Triassic period 230 million
years ago, and similar species were present in the Devonian, a
staggering 400 million years ago (3). Despite their common name,
they are not crabs but are related to arachnids (spiders,
scorpions, ticks and mites) (4), and are the closest living relatives
of the now extinct trilobites (3). Horseshoe crabs have three main
parts to the body: the head region, known as the 'prosoma', the
abdominal region or 'opisthosoma' and the spine-like tail or
'telson' (2). It is the tail that earns this order its name Xiphosura,
which derives from the Greek for 'sword tail' (4). The sexes are
similar in appearance, but females are much larger than males
(2). The carapace is shaped like a horseshoe, and is greenish
grey to dark brown in colour. A wide range of marine species
become attached to the carapace, including algae, flat worms,
molluscs, barnacles and bryozoans, and horseshoe crabs have
been described as 'living museums' due to the number of
organisms that they can support (3). On the underside of the
prosoma there are six paired appendages, the first of which (the
chelicera) are used to pass food into the mouth. The second pair,
the pedipalps are used as walking legs; in males they are tipped
with 'claspers' which are used during mating to hold onto the
female's carapace. The remaining four pairs of appendages are
the 'pusher legs', also used in locomotion. The opisthosoma bears
a further six pairs of appendages; the first pair houses the genital
pores, while the remaining five pairs are modified into flattened
plates, known as book gills, that are used in 'breathing' (4). There
is a compound eye on each side of the prosoma, five eyes on the
top of the carapace, and two eyes on the underside, close to the
mouth, making a total of nine eyes. In addition, the tail bears a
series of light-sensing organs along its length (2). A further unique
and intriguing feature of this ancient species is that it has blue
copper-based blood (2).

Description
The horseshoe crab, Limulus polyphemus, is more closely related
to chelicerates such as spiders, scorpions, ticks and mites than it
is to true crabs and other crustaceans. Horseshoe crabs are

considered to be "living fossils" that have evolved little in the past
250 million years. Limulus is an ancient genus which has probably
existed since the Silurian period (440 to 410 million years ago),
and shows little morphological change from the now extinct genus
Paleolimulus that lived about 200 million years ago. Limulus
polyphemus is believed to be the closest living relative of trilobites
(Shuster 1982).Like all chelicerates, members of the Order
Xiphosurida have a two-part body consisting of a prosoma, or
head region; and an opisthosoma, or abdominal region. The
prosoma contains 6 pairs of legs, all of which bear claws except
the last pair. The prosoma also contains 2 types of eyes: 2
compound eyes, or ommatidia, are located on either side of the
head; and 2 simple eyes, or ocelli, are located in the center of the
head. The opisthosoma contains an additional 6 pairs of
appendages which aid in respiration, reproduction, and
locomotion. The first pair of abdominal appendages form a genital
operculum which houses the genital pores. The remaining 5 pairs
of appendages are modified into a series of overlapping plates
which function as gills. The underside of each plate is highly
folded into leaf-like folds, or lamellae, which provide the actual
surface for gas exchange. Due to their morphology, the
abdominal plates have become known as book gills. In addition to
their respiratory function, the opisthosomal appendages also
function as paddles in locomotion. A long spine, called a telson, is
located behind the opisthosoma and gives this order its name:
Xiphos being Greek for "sword", and uros meaning "tail."

Relevance to Humans and Ecosystems
Benefits
The study of a horseshoe crab's central nervous system 
processing functions provided the principles necessary to
understand information processes in virtually every other organism
investigated.

Page 53



Field Guide Odiorne Point Salt Marsh

Common clamworm
Alitta succinea (Leuckart, 1847)

Overview
Description
Prostomium with entire anterior margin. Longest tentacular cirri
extend back to chaetiger 5â€“7. Maxillary ring divided into
discrete Areas. Maxillary ring of pharynx with paragnaths;
paragnaths arranged in discrete areas. Area I paragnaths
present; conical paragnaths present; 1â€“7 conical paragnaths on
Area I; minute rod-like paragnaths in a compact cluster absent; II
present; II conical paragnaths present; 9-41 conical paragnaths
on Area II; II minute rod-like paragnaths in a compact cluster
absent; pectinate paragnaths absent; III present; conical
paragnaths present; 13-47 paragnaths; minute rod-like
paragnaths in a compact cluster absent; pectinate paragnaths
absent; IV present; conical paragnaths present; 15-37 conical
paragnaths; minute rod-like paragnaths in a compact cluster
absent; smooth bar-like paragnaths absent; pectinate paragnaths
absent. Oral ring papillae absent. Oral ring paragnaths present.
Area V and VI present as distinct groups. Area V conical
paragnaths present, or absent; 0-4 paragnaths (usually 1-3);
arranged in a longitudinal line; not arranged in a triangular
pattern; VI present; arranged in a roughly circular group; cones
present; 4-19 conical paragnaths; smooth bars absent; pectinate
rows absent; VII-VIII present; conical paragnaths present; 40-74;
Band of conical paragnaths on Areas VII-VIII discontinuous,
present only as a ventral band; pectinate paragnaths absent;
arranged in one or more irregular lines forming a continuous
band; VII-VIII paragnaths similar in size, or irregular mix of large
and small paragnaths in a single band. Transverse dorsal
lamellae absent. Dorsal notopodial ligule markedly elongate on
posterior chaetigers. Markedly broader on posterior chaetigers.
Dorsal notopodial ligule not markedly reduced on posterior
chaetigers. Prechaetal notopodial lobe present. Dorsal cirrus not
terminally attached to dorsal notopodial ligule on posterior
chaetigers. Dorsal cirrus length about 1â€“1.5 times ventral
notopodial ligule at chaetiger 10-20. Neuropodial postchaetal lobe
present, at least on some anterior chaetigers. Ventral neuropodial
ligule on posterior chaetigers similar to length of acicular
neuropodial ligule. Ventral cirri single. Notopodial homogomph
spinigers present; sesquigomph spinigers absent. Notopodial
homogomph falcigers absent. Neuropodial dorsal fascicle fused

falcigers absent. Notoaciculae present on chaetigers 1 &amp; 2
and thus moved from Alitta back to Neanthes (correction following
Sato, 2013)

Relevance to Humans and Ecosystems
Benefits
Economic/Ecological Importance: Neanthes succinea is an
important trophic link between benthic detritus accumulation and
energy transfer to higher-level consumers (ISSG 2007). Clam
worms also take up and bioaccumulate heavy metals and organic
contaminants and may act as a trophic link in moving these
materials through the food web (Leatherbarrow et al. 2005, ISSG
2007). Sublethal effects from uptake of the heavy metal cadmium
in terms of growth and energy conversion efficiency have been
reported by Theede (1980).Neanthes succinea has significantly
altered community structure in some areas where it has been
introduced. In the Salton Sea, an inland salt lake in southeastern
California, N. succinea had become the dominant benthic
detritivore by 1979, and is a critical link in the trophic chain
supporting the sport fishery on the lake (Kuhl and Oglesby 1979).
Burrowing and feeding by N. succinea can alter sediment nutrient
content, potentially altering community composition and also
promoting bacterial activity (NIMPIS 2006).
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King Ragworm
Alitta virens (M. Sars, 1835)

Overview
Taxon Biology
Neanthes virens, also known as clam worm, is an annelid worm
that burrows in wet sand and mud. It is classified as a polychaete
in the family Nereididae.  Sandworms make up a large part of the
live sea-bait industry and have many distinctive traits, including
often reaching great length, sometimes exceeding four feet;
numerous, highly vascularized parapodia along both sides of their
bodies; blue heads with two large pincer teeth.

Physical Description

Relevance to Humans and Ecosystems
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Bloodworm
Glycera dibranchiata Ehlers, 1868

Overview

Physical Description

Ecology

Life History and Behavior

Evolution and Systematics

Physiology and Cell Biology

Molecular Biology and Genetics

Conservation

Relevance to Humans and Ecosystems
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Sea Lettuce
Enteromorpha intestinalis (Linnaeus) Link

Overview
Taxon Biology
Take a close look at the long strands of this seaweed, then there
is no doubt where it got its name from: long, thin, inflated tubes.
Its appearance can vary depending upon where it grows. There
are lots of species of gutweed, often growing at the foot of a sea
dike, on tidal flats and beaches. Some even grow in fresh water.
You can find around ten different species in the Netherlands,
which are only possible to identify with the help of a microscope.

Description
Ulva intestinalis is a conspicuous bright grass-green seaweed,
consisting of inflated irregularly constricted, tubular fronds that
grow from a small discoid base. Fronds are typically unbranched.
Fronds may be 10-30 cm or more in length and 6-18 mm in
diameter, the tips of which are usually rounded. Like other
members of the genus, Ulva intestinalis is a summer annual,
decaying and forming masses of bleached white fronds towards
the end of the season.Origin of species name

Adjective (Latin), relating to or found in the intestines (Guiry & Nic
Dhonncha, 2002).

 Identification

 A recent molecular study suggested that the genus 
Enteromorpha is synonymous with the genus Ulva (Hayden et al.,
2003).  Species within the genus Ulva are difficult to identify.
Identification is heavily reliant on cell detail and cell arrangement,
in addition to gross morphology, but complicated by the fact that
the morphology of a single species can vary in response to
environmental conditions. For instance, Ulva intestinalis and Ulva
compressa (as Enteromorpha) are two distinct, genetically
divergent and reproductively isolated species (Blomster et al.,
1998). They are, however, difficult to distinguish. The presence or
absence of branching fronds was the most useful gross
morphological characteristic distinguishing these two species (
Ulva intestinalis being unbranched). But ambiguity exists because
low salinity or salinity shock can induce branching in Ulva
intestinalis. However, if environmental factors, such as salinity are
taken into account, branching can be used to identify the great
majority of thalli correctly (Blomster et al., 1998).
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Sea Lettuce
Ulva Linnaeus, 1753

Overview
Taxon Biology
During a walk on the mudflats, you are bound to find ulva growing
in certain areas. The fishermen call it 'flap'. In Brittany, this green
seaweed forms a plague. It is still a common species in the tidal
regions around the North Sea however it has been declining in
the past decennia in the Wadden Sea. This is because there are
fewer nutrients in the water. Ulva readily tears off from its root, but
continues to grow further just the same. Sometimes you see what
looks like toilet paper on the flats or in the flood mark on the
beach. In most cases, it is dried up ulva that has been bleached
by the sun.

Physical Description
Morphology
The fronds of Ulva usually grow as sheets, but some species exist
in a hollow cylindrical form.  These cylindrical species were
previously classified as a distinct genus, Enteromorpha, but have
been synonymized with Ulva.  The blade morphology of Ulva is
dependent on bacterial composition in the environment (Lee
2008; Hayden et al 2003).

Size
The blades can grow up to 40 cm long, but are very thin - only 2
cells thick (Lee 2008).

Relevance to Humans and Ecosystems
Benefits
Ulva is eaten by humans, although the literature has some
disagreement about how tasty and digestible it is.  It is eaten in
soups, salads and sushi (Lee 2008 and references within; Kirby
2001).

Risks
Ulva is considered the main component of "green tide" events in
bays especially near large cities in Japan and elsewhere.  Its

prolific growth becomes a nuisance, especially in run-off waters
containing high nutrient levels.  In these environments it can
outcompete other organisms and reduce diversity in  benthic
communities.  It also creates a nuisance on beaches when it is 
washed up and decomposes in large amounts as the rotting algae
produces  hydrogen sulfide gas (Lee 2008; Yabe 2009).
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Vaucheria De Candolle, 1801

Overview
Taxon Biology
Vaucheria is a curiousity among the seaweeds. Its build and
reproduction varies so much from other seaweeds that this plant
has been placed in a separate group in the plant kingdom. It is a
pioneer plant, which forms large thick mats on lightly brackish and
freshwater tidal flats. This plant catches mud and sand that wash
over it. In this way, it helps the flats to grow higher, eventually
developing into a salt marsh.
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1.  © Sten Porse. Photographer: Sten Porse. CC License: by-sa
2.  © Sten Porse. Photographer: Sten Porse. CC License: by-sa
3.  © J.-H. Janßen. Photographer: J.-H. Janßen. CC License: by-sa

Rosa rugosa Thunb.
1.  © Malcolm Storey. Compiler: Malcolm Storey. CC License: by-nc-sa
2.  © Kurt Stueber. Source: Kurt Stueber.
3.  © Malcolm Storey. Compiler: Malcolm Storey. CC License: by-nc-sa
4.  Photographer: Gerald and Buff Corsi. CC License: by-nc-sa

Plantago maritima L.
1.  © Malcolm Storey. Compiler: Malcolm Storey. CC License: by-nc-sa
2.  Creator: Howard, R.A.. CC License: by-nc-sa
3.  Creator: Ingrid P. Lin. CC License: by-nc-sa

Salsola kali L.
1.  Creator: Zylstra, J.. CC License: by-nc-sa
2.  Creator: Zylstra, J.. CC License: by-nc-sa

Solidago sempervirens L.
1.  Photographer: Sharpj99. CC License: by-nc-sa
2.  Photographer: Katja Schulz. CC License: by-nc

Spiraea alba Du Roi
1.  Publisher: inaturalist. CC License: by-nc
2.  Photographer: homeredwardprice. CC License: by

Suaeda linearis (Elliott) Moq.
1.  Creator: Barry. CC License: by-nc-sa
2.  Photographer: John Bruno. Content released to the Public Domain

Toxicodendron radicans (L.) Kuntze
1.  Publisher: inaturalist. CC License: by-nc

Gammarus oceanicus Segerstråle, 1947
1.  Photographer: Adriana Radulovici. CC License: by-nc-sa

Carcinus maenas (Linnaeus, 1758)
1.  Photographer: Valter Jacinto. CC License: by-nc-sa
2.  Photographer: Valter Jacinto. CC License: by-nc-sa

Homarus americanus H. Milne Edwards, 1837
1.  © unknown|Author. Photographer: unknown|Author.

Palaemonetes paludosus (Gibbes, 1850)
1.  Creator: Michelle Brown. CC License: by-nc-sa

Microtus pennsylvanicus (Ord, 1815)
1.  © Original uploader was Maximus Rex at en.wikipedia. Photographer: Original uploader was Maximus Rex at en.wikipedia.

Ondatra zibethicus (Linnaeus, 1766)
1.  Publisher: Picasa. CC License: by-nc-sa

Ascophyllum nodosum Scorpiodes
1.  © Randi Hausken from Bærum, Norway. Photographer: Randi Hausken from Bærum, Norway. CC License: by-sa

Limulus polyphemus Linnaeus, 1758
1.  © Wikimedia Commons. Provider: Wikimedia Commons.
2.  Project: National Geographic FieldScope. CC License: by-nc-sa

Alitta succinea (Leuckart, 1847)
1.  © Mark Blaxter. Photographer: Mark Blaxter.
2.  © Wikimedia Commons. Provider: Wikimedia Commons. CC License: by-sa

Alitta virens (M. Sars, 1835)
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1.  Photographer: BIO Photography Group. CC License: by-nc-sa
2.  Photographer: BIO Photography Group. CC License: by-nc-sa

Glycera dibranchiata Ehlers, 1868
1.  Photographer: BIO Photography Group. CC License: by-nc-sa
2.  Photographer: BIO Photography Group. CC License: by-nc-sa

Enteromorpha intestinalis (Linnaeus) Link
1.  Photographer: Antoine N'Yeurt. CC License: by-nc-sa
2.  © Th.Voekler. Photographer: Th.Voekler. CC License: by-sa

Ulva Linnaeus, 1753
1.  © Malcolm Storey. Compiler: Malcolm Storey. CC License: by-nc-sa
2.  Publisher: inaturalist. CC License: by

Vaucheria De Candolle, 1801
1.  Creator: Ingrid P. Lin. CC License: by-nc-sa
2.  © user at project|Metodicar|wikipedia|sr. Photographer: user at project|Metodicar|wikipedia|sr.

Text Content

Alosa sapidissima (Wilson, 1811)

1. Author: Author: Dana Campbell, Provider: Dana Campbell CC License:  CC License: by-nc
2. General Description: FishBase Author: Recorder: Crispina B. Binohlan, Provider: FishBase CC License:  CC License: by-nc
3. Diagnostic Description: FishBase Author: Recorder: Crispina B. Binohlan, Provider: FishBase CC License:  CC License: by-nc
4. Morphology: FishBase Author: Recorder: Crispina B. Binohlan, Provider: FishBase CC License:  CC License: by-nc
5. Size: NatureServe Author: Author: Hammerson, G., Provider: NatureServe CC License:  CC License: by-nc
6. Benefits: FishBase Author: Recorder: Crispina B. Binohlan, Provider: FishBase CC License:  CC License: by-nc

Fundulus heteroclitus (Linnaeus, 1766)

1. Author: Author: Dana Campbell, Provider: Dana Campbell CC License:  CC License: by-nc
2. Morphology: The Regents of the University of Michigan and its licensors Author: Editor: Randall L. Morrison, Western Maryland College, Author:

Michael Paesani, Western Maryland College, Provider: Animal Diversity Web CC License:  CC License: by-nc-sa
3. Size: NatureServe Author: Author: Hammerson, G., Provider: NatureServe CC License:  CC License: by-nc
4. Benefits: NatureServe Author: Provider: NatureServe CC License:  CC License: by-nc

Fundulus majalis (Walbaum, 1792)

1. General Description: FishBase Author: Recorder: Rainer Froese, Provider: FishBase CC License:  CC License: by-nc
2. Diagnostic Description: FishBase Author: Recorder: Grace Tolentino Pablico, Provider: FishBase CC License:  CC License: by-nc
3. Morphology: FishBase Author: Recorder: Grace Tolentino Pablico, Provider: FishBase CC License:  CC License: by-nc
4. Size: FishWise Professional Author: Project: FishWise Professional, Provider: FishWise Professional CC License:  CC License: by-nc-sa
5. Benefits: NatureServe Author: Provider: NatureServe CC License:  CC License: by-nc

Gasterosteus aculeatus Linnaeus, 1758

1. Author: Author: Dana Campbell, Provider: Dana Campbell CC License:  CC License: by-sa
2. Morphology: The Regents of the University of Michigan and its licensors Author: Editor: Renee Mulcrone, Special Projects, Editor: Keith Pecor, The

College of New Jersey, Author: Susan Wood, The College of New Jersey, Provider: by-nc-sa
3. Benefits: NatureServe Author: Provider: NatureServe CC License:  CC License: by-nc

Menidia menidia (Linnaeus, 1766)
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1. General Description: FishBase Author: Recorder: Susan M. Luna, Provider: FishBase CC License:  CC License: by-nc
2. Morphology: FishBase Author: Recorder: Grace Tolentino Pablico, Provider: FishBase CC License:  CC License: by-nc
3. Size: FishWise Professional Author: Project: FishWise Professional, Provider: FishWise Professional CC License:  CC License: by-nc-sa
4. Benefits: FishBase Author: Recorder: Susan M. Luna, Provider: FishBase CC License:  CC License: by-nc

Pleuronectes putnami (Gill, 1864)

1. General Description: FishBase Author: Recorder: Rainer Froese, Provider: FishBase CC License:  CC License: by-nc
2. Size: FishWise Professional Author: Project: FishWise Professional, Provider: FishWise Professional CC License:  CC License: by-nc-sa
3. Benefits: FishBase Author: Recorder: Rainer Froese, Provider: FishBase CC License:  CC License: by-nc

Crassostrea virginica (Gmelin, 1791)

1. Description: Smithsonian Marine Station at Fort Pierce Author: Author: Melany P. Puglisi, Provider: Indian River Lagoon Species Inventory CC
License:  CC License: by-nc-sa

2. Morphology: The Regents of the University of Michigan and its licensors Author: Author: Paula Osborne, University of Michigan, Provider: Animal
Diversity Web CC License:  CC License: by-nc-sa

3. Size: Smithsonian Marine Station at Fort Pierce Author: Author: Melany P. Puglisi, Provider: Indian River Lagoon Species Inventory CC License:  CC
License: by-nc-sa

4. Benefits: The Regents of the University of Michigan and its licensors Author: Author: Paula Osborne, University of Michigan, Provider: Animal Diversity
Web CC License:  CC License: by-nc-sa

Pseudopleuronectes americanus (Walbaum, 1792)

1. Author: Author: Dana Campbell, Provider: Dana Campbell CC License:  CC License: by-nc
2. General Description: FishBase Author: Recorder: Susan M. Luna, Provider: FishBase CC License:  CC License: by-nc
3. Size: FishWise Professional Author: Project: FishWise Professional, Provider: FishWise Professional CC License:  CC License: by-nc-sa
4. Benefits: FishBase Author: Recorder: Susan M. Luna, Provider: FishBase CC License:  CC License: by-nc

Pungitius pungitius (Linnaeus, 1758)

1. Taxon Biology: Copyright Ecomare Author: Provider: Ecomare CC License:  CC License: by-nc
2. General Description: FishBase Author: Recorder: Rainer Froese, Provider: FishBase CC License:  CC License: by-nc
3. Diagnostic Description: FishBase Author: Recorder: Cristina V. Garilao, Provider: FishBase CC License:  CC License: by-nc
4. Morphology: FishBase Author: Recorder: Cristina V. Garilao, Provider: FishBase CC License:  CC License: by-nc
5. Size: NatureServe Author: Author: Hammerson, G., Provider: NatureServe CC License:  CC License: by-nc
6. Benefits: FishBase Author: Recorder: Rainer Froese, Provider: FishBase CC License:  CC License: by-nc

Geukensia demissa (Dillwyn, 1817)

1. Description: Smithsonian Marine Station at Fort Pierce Author: Author: Melany P. Puglisi, Provider: Indian River Lagoon Species Inventory CC
License:  CC License: by-nc-sa

2. Morphology: The Regents of the University of Michigan and its licensors Author: Author: Michelle Nestlerode, College of Notre Dame/Environmental
Concern, Editor: Sarah Toman, College of Notre Dame/Environmental Concern, Provider: A CC License:  CC License: by-nc-sa

3. Size: Smithsonian Marine Station at Fort Pierce Author: Author: Melany P. Puglisi, Provider: Indian River Lagoon Species Inventory CC License:  CC
License: by-nc-sa

4. Benefits: The Regents of the University of Michigan and its licensors Author: Author: Michelle Nestlerode, College of Notre Dame/Environmental
Concern, Editor: Sarah Toman, College of Notre Dame/Environmental Concern, Provider: A CC License:  CC License: by-nc-sa

Mya arenaria Linnaeus, 1758

1. Description: &nbsp;The Marine Biological Association of the United Kingdom Author: Author: Dr Harvey Tyler-Walters, Editor: Dr Harvey Tyler-Walters,
Provider: Marine Life Information Network CC License:  CC License: by-nc-sa
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2. Biology: Rosario Beach Marine Laboratory Author: Editor: Dave Cowles, Editor: Jonathan Cowles, Provider: Invertebrates of the Salish Sea CC
License:  CC License: by-nc-sa

3. Look Alikes: Rosario Beach Marine Laboratory Author: Editor: Dave Cowles, Editor: Jonathan Cowles, Provider: Invertebrates of the Salish Sea CC
License:  CC License: by-nc-sa

Desulfovibrio vulgaris

1. Taxon Biology: Babak Momeni Author: Author: Babak Momeni, Provider: Babak Momeni CC License:  CC License: by

Ilyanassa obsoleta (Say, 1822)

1. Taxon Biology: Shapiro, Leo Author: Author: Shapiro, Leo, Compiler: Shapiro, Leo, Provider: EOL Rapid Response Team CC License:  CC License: 
by-nc

Littorina littorea (Linnaeus, 1758)

1. Taxon Biology: Copyright Ecomare Author: Provider: Ecomare CC License:  CC License: by-nc
2. Description: &nbsp;The Marine Biological Association of the United Kingdom Author: Editor: Dr Harvey Tyler-Walters, Author: Angus Jackson,

Provider: Marine Life Information Network CC License:  CC License: by-nc-sa

1. Taxon Biology: Copyright Ecomare Author: Provider: Ecomare CC License:  CC License: by-nc
2. Diagnostic Description: Missouri Botanical Garden, 4344 Shaw Boulevard, St. Louis, MO, 63110 USA Author: Source: Flora of North America @

eFloras.org, Editor: Flora of North America Editorial Committee, Project: by-nc-sa
3. Morphology: Missouri Botanical Garden, 4344 Shaw Boulevard, St. Louis, MO, 63110 USA Author: Source: by-nc-sa

Bolboschoenus maritimus (L.) Palla

1. Taxon Biology: Copyright Ecomare Author: Provider: Ecomare CC License:  CC License: by-nc
2. Diagnostic Description: Missouri Botanical Garden, 4344 Shaw Boulevard, St. Louis, MO, 63110 USA Author: Source: Flora of North America @

eFloras.org, Editor: Flora of North America Editorial Committee, Project: by-nc-sa
3. Morphology: Missouri Botanical Garden, 4344 Shaw Boulevard, St. Louis, MO, 63110 USA Author: Source: by-nc-sa

Distichlis spicata (L.) Greene

1. Taxon Biology: C.Michael Hogan; Regents of the Univeristy of California Author: Author: C. Michael Hogan, Provider: C. Michael Hogan CC License: 
CC License: by-nc

2. Author: Provider: US Forest Service Fire Effects Information Service CC License:  Content released to the Public Domain
3. Benefits: USDA NRCS National Plant Data Center & the Louisiana State Office Author: Author: Matthew D. Hurteau, Formerly USDA NRCS National

Plant Data Center, c/o, Environmental Horticulture Department, University of California, Davis, California, Provider: <a href= 

Juncus gerardii Loisel.

1. Taxon Biology: Copyright Ecomare Author: Provider: Ecomare CC License:  CC License: by-nc
2. Diagnostic Description: Missouri Botanical Garden, 4344 Shaw Boulevard, St. Louis, MO, 63110 USA Author: Source: Flora of North America @

eFloras.org, Editor: Flora of North America Editorial Committee, Project: by-nc-sa
3. Morphology: Missouri Botanical Garden, 4344 Shaw Boulevard, St. Louis, MO, 63110 USA Author: Source: Flora of North America @ eFloras.org,

Editor: Flora of North America Editorial Committee, Project: by-nc-sa

Panicum virgatum L.
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1. General Description: John Hilty Author: Source: John Hilty, Provider: Illinois Wildflowers CC License:  CC License: by-nc
2. Author: Provider: US Forest Service Fire Effects Information Service CC License:  Content released to the Public Domain
3. Benefits: John Hilty Author: Source: John Hilty, Provider: Illinois Wildflowers CC License:  CC License: by-nc

Phragmites australis (Cav.) Trin. ex Steud.

1. Taxon Biology: Wildscreen Author: Provider: ARKive CC License:  CC License: by-nc-sa
2. General Description: USDA NRCS National Plant Data Center Author: Author: USDA NRCS Northeast Plant Materials Program, Provider: USDA

NRCS PLANTS Database 
3. Diagnostic Description: Missouri Botanical Garden, 4344 Shaw Boulevard, St. Louis, MO, 63110 USA Author: Source: Flora of China @ eFloras.org,

Project: eFloras.org, Editor:  CC License:  CC License: by-nc-sa
4. Author: Source: U.S. National Park Service Weeds Gone Wild website, Editor: Jil M. Swearingen, National Park Service, Center for Urban Ecology,

Washington, DC, Author: Dr. Kristin Saltonstall, Adjunct Researc CC License:  CC License: by-nc-sa
5. Benefits: USDA NRCS National Plant Data Center Author: Author: USDA NRCS Northeast Plant Materials Program, Provider: USDA NRCS PLANTS

Database 
6. Author: Source: U.S. National Park Service Weeds Gone Wild website, Editor: Jil M. Swearingen, National Park Service, Center for Urban Ecology,

Washington, DC, Author: Dr. Kristin Saltonstall, Adjunct Researc CC License:  CC License: by-nc-sa

Schoenoplectus americanus (Pers.) Volkart

1. General Description: USDA NRCS National Plant Data Center Author: Author: Matthew D. Hurteau, Formerly USDA NRCS National Plant Data
Center, c/o, Environmental Horticulture Department, University of California, Davis, California, Provider: <a href='http://plants.usd 

2. Diagnostic Description: Missouri Botanical Garden, 4344 Shaw Boulevard, St. Louis, MO, 63110 USA Author: Source: Flora of North America @
eFloras.org, Editor: Flora of North America Editorial Committee, Project: by-nc-sa

3. Author: Provider: US Forest Service Fire Effects Information Service CC License:  Content released to the Public Domain
4. Benefits: USDA NRCS National Plant Data Center Author: Author: Matthew D. Hurteau, Formerly USDA NRCS National Plant Data Center, c/o,

Environmental Horticulture Department, University of California, Davis, California, Provider: <a href='http://plants.usd 

Spartina alterniflora Loisel.

1. Taxon Biology: Editor: C. Kicklighter, Author: Chiara Draghi, Provider: BIO 240: Ecology and Evolution, Goucher College 

<a href="http://www.edulifedesks.org/c CC License:  Content released to the Public Domain
2. Morphology: Provider: US Forest Service Fire Effects Information Service

http://www.fs.fed.us/database/feis/plants/graminoid/spaalt CC License:  Content released to the Public Domain
3. Benefits: Author: Matthew D. Hurteau, Formerly USDA NRCS National Plant Data Center, c/o, Environmental Horticulture Department, University of

California, Davis, California, Provider: <a href="http://plants.usd 
4. Risks: Source: U.S. National Park Service Weeds Gone Wild website, Editor: Jil M. Swearingen, National Park Service, Washington, DC, Author:

Elizabeth Brusati, California Invasive Plant Council, 1442-A Walnu CC License:  CC License: by-nc-sa

Spartina patens (Aiton) Muhl.

1. General Description: USDA NRCS Plant Materials Program Author: Author: USDA NRCS Northeast Plant Materials Program, Provider: USDA NRCS
PLANTS Database 

2. Author: Provider: US Forest Service Fire Effects Information Service CC License:  Content released to the Public Domain
3. Benefits: USDA NRCS Plant Materials Program Author: Author: USDA NRCS Northeast Plant Materials Program, Provider: USDA NRCS PLANTS

Database 

Spartina pectinata Bosc ex Link

1. General Description: John Hilty Author: Source: John Hilty, Provider: Illinois Wildflowers CC License:  CC License: by-nc
2. Author: Provider: US Forest Service Fire Effects Information Service CC License:  Content released to the Public Domain
3. Benefits: John Hilty Author: Source: John Hilty, Provider: Illinois Wildflowers CC License:  CC License: by-nc

Typha angustifolia L.
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1. General Description: USDA, NRCS, National Plant Data Center &amp; Idaho Plant Materials Center Author: Author: Matthew D. Hurteau, Formerly
USDA NRCS National Plant Data Center, c/o, Environmental Horticulture Department, University of California, Davis, California, Provider: <a
href='http://plants.usd 

2. Diagnostic Description: NatureServe Author: Author: K. MOTIVANS, S. APFELBAUM, MRO, Provider: NatureServe CC License:  CC License: by-nc
3. Author: Provider: US Forest Service Fire Effects Information Service CC License:  Content released to the Public Domain
4. Benefits: John Hilty Author: Source: John Hilty, Provider: Illinois Wildflowers CC License:  CC License: by-nc

1. General Description: USDA NRCS New York State Office Author: Author: USDA NRCS Northeast Plant Materials Program, Provider: USDA NRCS
PLANTS Database 

2. Author: Provider: US Forest Service Fire Effects Information Service CC License:  Content released to the Public Domain
3. Benefits: NatureServe Author: Provider: NatureServe CC License:  CC License: by-nc

Calystegia sepium (L.) R. Br.

1. General Description: John Hilty Author: Source: by-nc
2. Benefits: John Hilty Author: Source: John Hilty, Provider: Illinois Wildflowers CC License:  CC License: by-nc

Impatiens capensis Meerb.

1. General Description: John Hilty Author: Source: by-nc
2. Benefits: NatureServe Author: Provider: NatureServe CC License:  CC License: by-nc

Limonium

1. Taxon Biology: Wildscreen Author: Provider: ARKive CC License:  CC License: by-nc-sa

Limonium carolinianum (Walter) Britton

1. General Description: Jacksonville University Author: Editor: Nisse Goldberg, Author: Najwa Samaoui, Author: Rachel Ellis, Provider: Jacksonville
University BIOL204 Botany CC License:  CC License: by

2. Diagnostic Description: Missouri Botanical Garden, 4344 Shaw Boulevard, St. Louis, MO, 63110 USA Author: Source: Flora of North America @
eFloras.org, Editor: Flora of North America Editorial Committee, Project: by-nc-sa

3. Morphology: Source: Flora of North America @ eFloras.org, Editor: Flora of North America Editorial Committee, Project: by-nc-sa

Lysimachia maritima (L.) Galasso, Banfi & Soldano

1. Taxon Biology: Copyright Ecomare Author: Provider: Ecomare CC License:  CC License: by-nc
2. Morphology: Missouri Botanical Garden, 4344 Shaw Boulevard, St. Louis, MO, 63110 USA Author: Source: by-nc-sa

Lythrum salicaria L.

1. Author: Source: U.S. National Park Service Weeds Gone Wild website, Author: Jil M. Swearingen, National Park Service, Washington, DC, Editor: Jil
M. Swearingen, National Park Service, Washington, DC, Provider CC License:  CC License: by-nc-sa

2. General Description: USDA NRCS National Plant Data Center & Louisiana State University-Plant Biology; partial funding from the US Geological
Survey and the US National Biological Information Infrastructure Author: Author: Matthew D. Hurteau, Formerly USDA NRCS National Plant Data
Center, c/o, Environmental Horticulture Department, University of California, Davis, California, Provider: <a href= 

3. Morphology: Missouri Botanical Garden, 4344 Shaw Boulevard, St. Louis, MO, 63110 USA Author: Source: by-nc-sa
4. Benefits: John Hilty Author: Source: John Hilty, Provider: Illinois Wildflowers CC License:  CC License: by-nc
5. Risks: NatureServe Author: Author: ORIGINAL VERSION (1987) BY J. BENDER; UPDATE BY JAY RENDALL, Provider: NatureServe CC License: 

CC License: by-nc
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Myrica gale L.

1. Diagnostic Description: Missouri Botanical Garden, 4344 Shaw Boulevard, St. Louis, MO, 63110 USA Author: Source: Flora of North America @
eFloras.org, Editor: Flora of North America Editorial Committee, Project: by-nc-sa

2. Morphology: Missouri Botanical Garden, 4344 Shaw Boulevard, St. Louis, MO, 63110 USA Author: Source: by-nc-sa
3. Benefits: NatureServe Author: Provider: NatureServe CC License:  CC License: by-nc

Rosa rugosa Thunb.

1. General Description: John Hilty Author: Source: by-nc
2. Morphology: Missouri Botanical Garden, 4344 Shaw Boulevard, St. Louis, MO, 63110 USA Author: Source: by-nc-sa
3. Benefits: John Hilty Author: Source: John Hilty, Provider: Illinois Wildflowers CC License:  CC License: by-nc
4. Risks: USDA NRCS New York State Office and New Jersey State Office Author: Author: USDA NRCS Northeast Plant Materials Program, Provider: 

USDA NRCS PLANTS Database 

Salsola kali L.

1. General Description: Editor: Nisse Goldberg, Author: Josh Baker, Author: Mazi Fatemi, Provider: Jacksonville University BIOL204 Botany

Jacksonville University

by
2. Morphology: Missouri Botanical Garden, 4344 Shaw Boulevard, St. Louis, MO, 63110 USA Author: Source: Flora of North America @ eFloras.org,

Editor: Flora of North America Editorial Committee, Project: by-nc-sa

Solidago sempervirens L.

1. Diagnostic Description: Missouri Botanical Garden, 4344 Shaw Boulevard, St. Louis, MO, 63110 USA Author: Source: Flora of North America @
eFloras.org, Editor: Flora of North America Editorial Committee, Project: by-nc-sa

2. Morphology: Missouri Botanical Garden, 4344 Shaw Boulevard, St. Louis, MO, 63110 USA Author: Source: by-nc-sa

Spiraea alba Du Roi

1. General Description: John Hilty Author: Source: by-nc
2. Benefits: NatureServe Author: Provider: NatureServe CC License:  CC License: by-nc

Suaeda linearis (Elliott) Moq.

1. Diagnostic Description: Missouri Botanical Garden, 4344 Shaw Boulevard, St. Louis, MO, 63110 USA Author: Source: Flora of North America @
eFloras.org, Editor: Flora of North America Editorial Committee, Project: by-nc-sa

2. Morphology: Missouri Botanical Garden, 4344 Shaw Boulevard, St. Louis, MO, 63110 USA Author: Source: by-nc-sa

Toxicodendron radicans (L.) Kuntze

1. Taxon Biology: Leo Shapiro Author: Author: Leo Shapiro, Provider: Leo Shapiro CC License:  CC License: by
2. General Description: John Hilty Author: Source: by-nc
3. Morphology: Provider: US Forest Service Fire Effects Information Service

http://www.fs.fed.us/database/feis/plants/shrub/toxspp/all.htm CC License:  Content released to the Public Domain
4. Benefits: John Hilty Author: Source: John Hilty, Provider: Illinois Wildflowers CC License:  CC License: by-nc

Carcinus maenas (Linnaeus, 1758)
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1. Taxon Biology: Wildscreen Author: Provider: ARKive CC License:  CC License: by-nc-sa
2. Description: &nbsp;The Marine Biological Association of the United Kingdom Author: Editor: Dr Harvey Tyler-Walters, Author: Ken Neal &amp; Paolo

Pizzolla, Provider: Marine Life Information Network CC License:  CC License: by-nc-sa
3. Morphology: The Regents of the University of Michigan and its licensors Author: Editor: Stephanie Fabritius, Southwestern University, Author: Chris

Tutt, Southwestern University, Provider: Animal Diversity Web CC License:  CC License: by-nc-sa
4. Benefits: The Regents of the University of Michigan and its licensors Author: Editor: Stephanie Fabritius, Southwestern University, Author: Chris Tutt,

Southwestern University, Provider: Animal Diversity Web CC License:  CC License: by-nc-sa

Homarus americanus H. Milne Edwards, 1837

1. Morphology: The Regents of the University of Michigan and its licensors Author: Editor: Stephanie Fabritius, Southwestern University, Author: Don
Lydon, Southwestern University, Editor: Renee Sherman Mulcrone,, Provider: Animal Div CC License:  CC License: by-nc-sa

2. Benefits: The Regents of the University of Michigan and its licensors Author: Editor: Stephanie Fabritius, Southwestern University, Author: Don Lydon,
Southwestern University, Editor: Renee Sherman Mulcrone,, Provider: Animal Div CC License:  CC License: by-nc-sa

Palaemonetes paludosus (Gibbes, 1850)

1. Diagnostic Description: NatureServe Author: Author: Cordeiro, J., Provider: NatureServe CC License:  CC License: by-nc
2. Morphology: The Regents of the University of Michigan and its licensors Author: Editor: Tanya Dewey, University of Michigan, Editor: Keith Pecor, The

College of New Jersey, Author: Chelsea Baranowski, The College of New Jersey, Provider: by-nc-sa
3. Size: NatureServe Author: Author: Cordeiro, J., Provider: NatureServe CC License:  CC License: by-nc
4. Benefits: The Regents of the University of Michigan and its licensors Author: Editor: Tanya Dewey, University of Michigan, Editor: Keith Pecor, The

College of New Jersey, Author: Chelsea Baranowski, The College of New Jersey, Provider: by-nc-sa

Microtus pennsylvanicus (Ord, 1815)

1. Author: Author: Bob Corrigan, Provider: Bob Corrigan 
2. Morphology: The Regents of the University of Michigan and its licensors Author: Author: Tim Neuburger, University of Michigan, Provider: BioKIDS

Critter Catalog CC License:  CC License: by-nc-sa
3. Benefits: The Regents of the University of Michigan and its licensors Author: Author: Tim Neuburger, University of Michigan, Provider: BioKIDS Critter

Catalog CC License:  CC License: by-nc-sa

Ondatra zibethicus (Linnaeus, 1766)

1. Taxon Biology: Smithsonian Institution Author: Project: Smithsonian Institution - North American Mammals, Provider: Smithsonian's North American
Mammals CC License:  CC License: by

2. Morphology: The Regents of the University of Michigan and its licensors Author: Author: Toni Lynn Newell, University of Michigan, Provider: BioKIDS
Critter Catalog CC License:  CC License: by-nc-sa

3. Size: Smithsonian Institution Author: Project: Smithsonian Institution - North American Mammals, Provider: Smithsonian's North American Mammals
CC License:  CC License: by

4. Benefits: The Regents of the University of Michigan and its licensors Author: Author: Toni Lynn Newell, University of Michigan, Provider: BioKIDS
Critter Catalog CC License:  CC License: by-nc-sa

Ascophyllum nodosum Scorpiodes

1. Description: &nbsp;The Marine Biological Association of the United Kingdom Author: Editor: Dr Harvey Tyler-Walters, Author: Jacqueline Hill &amp;
Nicola White, Provider: Marine Life Information Network CC License:  CC License: by-nc-sa

Limulus polyphemus Linnaeus, 1758

1. Taxon Biology: Wildscreen Author: Provider: ARKive CC License:  CC License: by-nc-sa
2. Description: Smithsonian Marine Station at Fort Pierce Author: Author: G. Ehlinger, Provider: Indian River Lagoon Species Inventory CC License:  CC

License: by-nc-sa
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3. Benefits: The Regents of the University of Michigan and its licensors Author: Author: Amanda Lamerato, University of Michigan, Provider: Animal
Diversity Web CC License:  CC License: by-nc-sa

Alitta succinea (Leuckart, 1847)

1. Description: Wilson, Robin Author: Author: Wilson, Robin, Compiler: Wilson, Robin, Provider: by-nc-sa
2. Benefits: Smithsonian Marine Station at Fort Pierce Author: Author: J. Masterson, Provider: Indian River Lagoon Species Inventory CC License:  CC

License: by-nc-sa

Alitta virens (M. Sars, 1835)

1. Author: Author: Catherine Sutera, Provider: Catherine Sutera CC License:  CC License: by-nc

Enteromorpha intestinalis (Linnaeus) Link

1. Taxon Biology: Copyright Ecomare Author: Provider: Ecomare CC License:  CC License: by-nc
2. Description: &nbsp;The Marine Biological Association of the United Kingdom Author: Editor: Dr Harvey Tyler-Walters, Author: Georgina Budd &amp;

Paolo Pizzola, Provider: Marine Life Information Network CC License:  CC License: by-nc-sa

Ulva Linnaeus, 1753

1. Taxon Biology: Copyright Ecomare Author: Provider: Ecomare CC License:  CC License: by-nc
2. Morphology: Campbell, Dana Author: Author: Campbell, Dana, Compiler: Campbell, Dana, Provider: EOL Rapid Response Team CC License:  CC

License: by-nc
3. Size: Campbell, Dana Author: Author: Campbell, Dana, Compiler: Campbell, Dana, Provider: EOL Rapid Response Team CC License:  CC License: 

by-nc
4. Benefits: Campbell, Dana Author: Author: Campbell, Dana, Compiler: Campbell, Dana, Provider: EOL Rapid Response Team CC License:  CC

License: by-nc
5. Risks: Campbell, Dana Author: Author: Campbell, Dana, Compiler: Campbell, Dana, Provider: EOL Rapid Response Team CC License:  CC License: 

by-nc

Vaucheria De Candolle, 1801

1. Taxon Biology: Copyright Ecomare Author: Provider: Ecomare CC License:  CC License: by-nc
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