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ABSTRACT

Investigations were conducted from September 1966 to June 1967
to determine the distribution and ecology of the Gammaridea found
in the lower Chesapeake Bay estuaries, emphasis being placed on the
James, York, and Rappahannock rivers. A total of 36 species in 27
genera, of which 28 species were personally sampled, is reported on.
For six species the area is a southern limit. These are Cerapus
tubularis, Leptocheirus plumulosus, Listriella barnardi, Lysianopsis
alba, Parametopella cypris, and Sympleustes glaber. This area
represents the northernmost known limit for only one species, Melita
fresneli. A recent literature citation is provided for each species.

Epifaunal species were shown to move up or down the river with
changes in salinity resulting from the seasonal oscillation of river
discharge. Limiting factors most likely to affect local distribution
were found (in decreasing order) to be: salinity, substrate, water
temperature, dissolved oxygen concentration, and pollution.
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THE DISTRIBUTION AND ECOLOGY OF THE GAMMARIDEA
(CRUSTACEA: AMPHIPODA) OF THE LOWER

CHESAPEAKE ESTUARTES



INTRODUCTION

This study was undertaken in the attempt to determine the
ecology and distribution of the amphipods'found in the lower
Chesapeake Bay region and to relate these to the various environ-
mental conditions that exist there throughout the year. The study
was limited to members of the Suborder Gammaridea, since they are
the most conspicuous amphipods of estuaries in numbers of both
individuals and species. Due to the immense area encompassed by
this estuarine system, the-investigation was confined to the three
largest tributaries located at the southern end of the bay nearest
its mouth, the James, the York, and the Rappahannock rivers, with
particular attention focused on the York River and one of its
branches, the Pamunkey River.

Estuaries have long been recognized as important areas for
ecological study, since they represent transition zones between the
freshwater environment of the river and the marine environment of
the sea. Now generally defined as extensions of the sea in which
the mixing and dilution of sea water by river water is controlled
by the flood and ebb of tides, estuaries are regions of sharp and
variable gradients.

The Chesapeake Bay is a particularly interesting area since
it is the lafgest estuarine system in North America and has
representatives of both temperate and subtropical fauna. However,
other than faunal checklists of Cowles (1930) and Wass (1965) and
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some brief remarks on the ecology of local amphipods in otherwise
non-ecological papers, no distributional or ecological study has
been made on the amphipods of this region.

Ecological studies of estuarine amphipods in England have been
done by Crawford (1937a, 1937b), Goodhart (1941), Reid (1941),
Bassindale (1942), and Spooner (1949). In Europe, Hartog (1963a,
1963b, 1964) has started an ecological investigation of the amphipods
of the deltaic region of the Rhine, Meuse, and Scheldt rivers.

In North America, Holmes (1905) and Kunkel (1918) gave species
habitats, where known, but their papers were primarily taxonomic.
Bousfield (1958a), in his monograph on the Canadian terrestrial
talitrids, members of which are found along the shores of estuaries,
related their ecological distribution to several environmental
factors. A biological survey was made of San Francisco Bay by
Aplin (1966), but the amphipods were only mentioned as occurring in
moderate numbers throughout the year. In the Delaware River, a
seasonal quantitative study was made of the zooplankton by Cronin
et al. (1962). One species of amphipod was found by them in
sufficient numbers for its seasonal distribution to be described,
and according to Bousfield (personal communication), it is identical
with Gammarus sp. of this area. Sanders et al. (1965) studied the
bottom fauna in relation to salinity in the Pocasset River,
.Massachusetts, a small estuary with a highly pronounced diurnal
salinity gradient, wherein they discussed the distribution of
two species of amphipods. They made the pertinent observation that
marine infauna are able to penetrate farther up the estuary than

tﬁe epifauna due to the higher and less fluctuating salinities of



the bottom sediment as opposed to the more varied and generally lower
salinities of the overlying water column.

A few investigators other than those mentioned have also
studied the ecology of a single species or genus, and some have
included ecological notes while listing the species of an estuary.
Mills (1963, 1964a, 1967a, 1967b), for example, has done an
excellent job of describing the ecology of several species of
Ampelisca found in eastern North America in conjunction with
examining their taxonomy. ﬁowever, the small size of amphipods,
the many cases ‘'of morphological similarities, and overlapping
distributions have complicated identification and inhibited
ecological work on this order. Nevertheless, amphipods rank among
the principal members of estuarine macrofauna, both in number and
in importance as food for fish. If the complete ecology of an
estuary is to be known, the role that amphipods play in it must be

fully understood.



DESCRIPTION OF THE RIVERS

Since the James, York, and Rappahannock rivers have been
adequately described by several authors, only a brief deécription
is given here. The data for the geomorphological descriptions were
obtéined from several sources but primarily from Virginia State
Planning Board (1935) and Pritchard (1952).

The James, the southernmost river, is the largest of the three
and has the greatest drainage basin, 25,600 km? . Rising in the
Alleghany mountains in the extreme western part of Virginia, it
flows for 544 km in a generally éoutheasterly direction to its
mouth at Hampton Roads, 24 km from the Virginia Capes. The fall
line at Richmond is 161 km from the Chesapeake Bay and marks the
western edge of the Coastal Plains Province. Using Pritchard's
(1967a) definition of an estuary as being that portion of the river
in which the intruding sea water is measurably diluted by the fresh-
water runoff, the extreme upper limit of the estuarine region of the
James is located approximately at Jamestown Island or 51 km from its
mouth. The James accounts for about 16% of the annual freshwater
inflow into the bay.

The York and Pamunkey rivers, with a combined drainage basin
of 4,480 km2, are located between the Rappahannock on the north and
the James on the south. The Pamunkey River has its headwaters in
the Blue Ridge ﬁountains of western Virginia and flows through the
Piedmont Plateau and Coastal Plains provinces before joining with
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the Mattaponi at the city of West Point to form the York River. The
York River is 46 km long and is characterized by its straightness
and deep channel. 1Its average width is about 3 km. Flowing in a
southeasterly direction, it enters Chesapeake Bay 24 km above
Hampton Roads. The fall line is located on the Pamunkey River
96 km from the mouth of the York River, and the estuarine portion
of these rivers extends approximately 64 km upriver. Two per cent
of the annual freshwater inflow into Chesapeake Bay comes from the
York River. |

The northernmost of these three rivers is the Rappahannock
which, like the York, has its headwaters in the Blue Ridge mountains.
With a drainage basin of 6,963 km? and a length of 224 km, it flows
in a southeasterly direction. ¥ts mouth is 91 km above Hampton
Roads, and its fall line is located 168 km upriver at the city of
Fredericksburg. The estuarine portion of the river extends for
113 km from its mouth. Its annual flow of freshwater is equal to
4% of the total annual flow of freshwater into Chesapeake Bay.

The estuarine portions of all three rivers are located in the
Coastal Plains Province Qf Virginia and are, in fact, classified
as coastal plain estuaries. This type which is the characteristic
estuary along the Atlantic and Gulf coasts of the North American
continent is formed from drowned river valleys (Pritchard, 1967a).
In addition, these estuaries, especially the James, approximate
closely what Pritchard (1967b) described as moderately stratified
estuaries. Estuaries of this nature have ‘a horizontal stratifica-

tion of the water column in which, as a result of the Coriolis

force, the water on the right side of the estuary, looking upriver,



is generally more saline than that on the left. More will be said
later about this phenomenon and its effect on the local distribution
of amphipods. )

The bottoms of the estuarine portions of these rivers are more
or less similar. The deeper portions are composed for the most part

of silty-clay or silty-sand overlain by an abundant growth of hydroids

and ectoprocts, notably Reverillia armata, Amathia vidovici,

Calyptospadix cerulea, Sertularia argentea, and Victorella pavida.

The sediments near shore aré sandy and characterized by Zostera
marina beds plus an assortment of algae. In the York-Pamunkey
system the Pamunkey differs sharply from the York in that its
bottom has very little epifauna and flora but is comprised almost
entirely of mud and much vegetative detritus from the adjoining
salt marshes. Scattered throughout these estuaries, particularly
in the James, are natural oyster bars or "rocks" that provide a
hard substrate for numerous organisms. The creeks and smaller
rivers emptying into these rivers usually have very soft bottoms

with little epifauna.



MATERIALS AND METHODS

Amphipods were collectednduring‘the course of this study by a
variety of methods. Most frequently a fine-mesh weighted net was
drawn over the bottom. It tended to sink into the bottom and thus
was especially good for collecting infauna. This net was used in
both shallow and deep water. Whenever possible, samples of the
epifauna and flora were also collected and examined. In deep water
this was accomplished by means of a semi-balloon otter trawl.
Occasionally amphipods were collected by sifting mud or sand
through screens. No attempt was made to take quantitative samples
because a feasible method was lacking. Quantitative comments, such
as abundant, common, and scarce, are subjective and based upon
personal observations.

Salinity, water temperature and, frequently, dissolved oxygen
content were determined at most collection sites. 1In deep water
this was done for both surface and bottom.

Whenever a sample was taken, it was immediately preserved in
5% formalin buffered with sea water. In the laboratory, the
amphipods were identified, counted and sexed when possible. Notes
were made of the type of bottom, and the epifauna or flora were
identified and weighed wet after blotting on paper.

Specimens from Dr. Wass' collections and from meter-net,

surface and bottom plankton samples collected by the Ichthyology



and Crustaceology departments of the Virginia Institute of Marine
Science were also examined. .

Sampling was done extensively throughout this area in both
shailow and deep water to determine which amphipods were present
and their local distribution. Figure 1 shows those places sampled
at least once. Samples were taken once a month from September
1966 to June 1967 in the York-Pamunkey river system at the following
statute mile stations: Y10, Y15, Y20, Y25, P30, P35, P40, P50. The
number following the letter represents the number of miles from Ehe '
mouth of the York River to the station. This form of notation was
also used on the James and Rappahannock rivers. The uppermost
station, P50, is located at the extreme end of the permanently
freshwater region of the Pamunkey River. These stations were
located in the channel. At each of these stations, samples were

taken by both the small net and by a semi-balloon otter trawl.
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RESULTS

The following section contains all the species belonging to
the Suborder Gammaridea found to date in the lower Chesapeake Bay
region. Although some of the species mentioned were not personally
collected by the author during the course of the study, representa-
tives of all were examined and, when necessary, specimens sent to
Dr. Bousfield of the National Museum of Canada for determination.

The species have been grouped in genera according to substrate
type. The best recent reference for each species is given, as well
as the general and local distribution plus a brief ecological
description based upon personal observations and others from the

literature.

EPIFAUNAL GENERA
The genera placed under this heading were found in this study
or through the literature to occupy primarily a habitat on algae
‘and sessile animals rather than upon the bottom proper. The group
can be further distinguished between those which construct tubes

and those which are non-tube builders.

Tube Builders
Genus AMPITHOE

Ampithoe longimana Smith, 1873

Ampithoe longimana, Mills, 1964b, pp. 12-15, figs. 2-3.

1l



12
DISTRIBUTION

The range of this species as outlined by Barnard (in: Barnard
and Reish, 1959) includes the east coast of the United States,
Bermuda, and parts of southern and lower California.

A. longimana is scarce in this area, being_taken only
occasionally in the lower portions of the James, York, and
Piankatank rivers and in one sample from Cape Charles at the mouth
of Chesapeake Bay. It was not found in the Rappahannock River.
ECOLOGY |

The ecology of A. longimana has been studied by Holmes (1901)
and local findings generally agree with his.

A. longimana is a shallow-water species and lives among

Zostera, Ceramium, and Ulva. According to Holmes (1901), it

constructs tubular nests on algae from a secretion and bits of

seaweed, and retires to these when not searching for food. Since
5 o
A. longimana co-occurs with Cymadusa compta but in much smaller

s

numbers, poséibly there is competition between these two local
representatives of the Family Ampithoidae for the same niche. A.
longimana in the York River is ﬁuch closer to its apparent minimum
-survival salinity and therefore under greater stress conditions
than C. compta (Pig.b2). This would give C. compta a competitive
advantage and account for its greater numbers.

Although Figure 2 gives the salinity range of A. longimana
in the York River, it does not show its maximum survival salinity
since the greatest bottom salinity recorded by me in the York
River was only 23.9 ofoo. In actuality, its maximum survival

salinity is near that found at Cape Charles, about 30 o/oo.
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Kunkel (1918) reported finding ovigerous females in New England
from August 13 to 17. Due to the paucity of A. longimana in this
area, specimens were not found every month, but Table 1 indicates
that it may breed earlier here. This coincides with the earlier
warming of water in this region, indicating temperature as the

stimulus.

Genus CERAPUS

Cerapus tubularis Say, 1818

Cerapus tubularis, Kunkel, 1918, pp. 160-161, fig. 48.

DISTRIBUTION

This species according to Kunkel (1918) has been recorded only
on the east coast of the United States from Vineyard Sound,
Massachusetts, to Great Egg Harbor, New Jersey. Its presence from
Chesapeake Bay (Cowles, 1930; Wass, 1965) is thus its southern
limit.

Cowles (1930) reported specimens from the lower portion of
Chesapeake Bay and Wass (1965) listed C. tubularis as abundant at
Gloucester Point in silt-clay. It was found from the mouth of
Chesapeake Bay to J1l3 in the James River and to Y15 in the York
River although never abundant. It was not found in the Rappahannock
River. d
ECOLOGY

This amphipod is remarkable in that, unliké most other tube-

dwelling amphipods, it carries its thin cylindrical tube about as

it moves over the bottom.l It is a polyhaline species (Fig. 2)

lBousfield (personal communication) suggests Cerapus and
Ericthonius are more logically members of the family
Ischyroceridae.

15



TABLE 1
OCCURRENCE OF OVIGEROUS FEMALES
(+ indicates ovigerous females present, O indicates

ovigerous females absent, - indicates species not

found)

SPECIES MONTHS
J F M
1. Ampelisca abdita - =0
2, Ampelisca verrilli - -0
3. Ampelisca vadorum - 0 O
4., Ampithoe longimana - 0 -
5. Batea catharinensis 60 0 O
6. Cerapus tubularis - 0 O
7. Corophium acherusicum -+ -
8. Corophium lacustre\ - 0 O
9. Corophium tuberculatum 0 0 0O
10. Cymadusa compta - 0 O
il. Elasmopus pocillimanus 0 0 ©
12. Ericthonius brasiliensis 0 0 O
13. Gammarus sp. . 0O + +
14, Gammarus fasciatus - 0 +
15. Gammarus mucronatus - 0 O
16. Jassa falcata - 0 O

16



TABLE 1 CONTINUED

SPECIES

17. Lembos smithi

18. Leptocheirus plumuldsus
19. Listriella barnardi
20. Listriella clymenellae
21. Lysianopsis alba

22. Melita fresneli

23. Melita nitida

24, Monoculodes edwardsi
25. Parametopella cypris
26. Stenothoe minuta

27. Sympleustes glaber

28. Unciola irrorata

MONTHS
J F
- 0
0 -
- 0
0 O
0 O
-+
0 -
+ d
+ o+
- 0

17



common near the river mouths but scarce in the bay (Wass, unpubl.).
Kunkel (1918) states that this species occurs "in eel-grass to depths
of 10 fms." However, C. tubularis has been found in this area only
~at depths‘greater than 8 m which is below the maximum depth of

Zostera. Rather, it was most often associated with the ectoprocts

Aeverrillia armata and Victorella pavida, and the hydroid Sertularia
argentea.

Its time of reproduction could not be determined from ;he few
specimens taken but Kunkel.(l918) observed ovigerous females on |

July 4 and 21 in New England.

Genus COROPHIUM

" Corophium acherusicum Costa, 1857

Corophium acherusicum, Shoemaker, 1947, p. 53, figs. 2-3.

DISTRIBUTION

This is a cosmopolitan species (Shoemaker, 1947). Bousfield
(personal communication) places its northern limit on the east coast
of North America as the Gulf of Maine.

C. acherusicum was found only twice in this area. Two

ovigerous females were taken by an oyster dredge at Middle Ground
(ca. J5) in the James River and seven specimens, inc;uding some
ovigerous females, were taken from the pilings of the Chesapeake
:Bay Bridge-Tunnel (CO). In adéition,»specimens were examined in
Dr. Wass' collection from pilings at Wachapreague Inlet on the

ocean side of the eastern shore of Virginia.

)

ECOLOGY

“The apparent preference of C. acherusicum for a firm substrate,

such as shell or cement pilings, has been reported elsewhere. It
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constructs nests of mud tubes among the attached algae and hydroids.
The occurrence of this species on ships' bdttoms, as at Sheerness,
England (Crawford, 1937a), and Hong Kong (Shoemaker,’l947), may
account for its wide distribution. It is a polyhaline amphipod as
indicated by the locations at which it was collected; however, as
pointed out in the literature, it is more likely to be found in the

~quieter bays and rivers than in the open ocean. The local paucity

of C. acherusicum, in contrast to Barnard's (1961) statement that
it is very abundant in estuaries, may be the result of competition

with Jassa falcata and C. tuberculatum which have a similar ecology.

Kunkel (1918) found ovigerous females in New England during
January, July and Rugust. Crawford (1937a) reported that at
Plymouth, England, juveniles outnumbered adult females in January
and ovigerous females were present in August and September. The

v

two samples of C. acherusicum found in this area were taken during

February but they contained ovigerous females (Table 1). Thus, it
is probable that the breeding period is not temperature-dependent

and C. acherusicum reproduces throughout the year.

Corophium tuberculatum Shoemaker, 1934

Corophium tuberculatum, Shoemaker, 1947, p. 53, fig. 5.
DISTRIBUTION

Shoemaker (1947) lists the distribution of C. tuberculatum as

the east coast of North America, in the mouths of rivers and harbors
from Nantucket, Massachusetts, to South Carolina. Most recently,
Bousfield and Leim (1960) reported it from Minas Basin, Canada.

The results of local sampling coincide with the report of

Shoemaker (1947) in that C. tuberculatum was found only at the



mouths of the James, York, and Piankatank rivers and in Chesapeake
Bay. Although specimens were not taken from the Rappahannock River,l
it is probably present at its mouth. Recently, Wass (personal
comnunication) has found this species with a density of 225 per m2

in soft sediment offshore of Virginia.

ECOLOGY

~While not as scarce in this area as C. acherusicum, it cannot

be considered abundant. However, it is present throughout the year

in small numbers. According to Crawford (1937a), C. tuberculatum

is often found in material washed from oysters. Locally, it
generally was associated with mud bottoms covered by an abundant
growth of epifauna and flora at the bases of which it occupiéd mud
cubes. |

C. tuberculatum is a polyhaline amphipod, the lowest salinity

in which it was found being 15.6 o/oo (Fig. 2). It was never found
in depths less than 8 m.

Apparently there may be some competition between C. tuberculatum

and C. acherusicum since both have a similar salinity range and local

distribution. However, although both construct mud tubes among

algae and epifauna, C. acherusicum, as explained previously, tends

to prefer firm substrates, such as pilings, while C. tuberculatum
seems to favor mud bottoms. |

No reference is made in the literature to the time of breeding.
Table 1 indicates that in this area its period of reproduction is

limited to the summer months.

Corophium lacustre Vanhoffen, 1911

Corophium lacustre, Bousfield, 1962, pp. 43, 52, 58.

20



DISTRIBUTION

C. lacustre is a brackish water species and a common inhabitant
of the estuaries of Europe and North America (Shoemaker, 1947).
Bousfield (1962) gives its range in North America to include the
Bay of Fundy region.

This species is very common in this area and was frequentlyV
~taken from the upper estuarine portions of the James, York-Pamunkey
aﬁd Rappahannock rivers. Occasionally specimens were taken in the
lower portions of these riQers, but these were probably flushed |
down.

ECOLOGY

C. lacustre, according to Crawford (1937a), inhabits mud tube
nests among vegetation in silt or muddy-silt bottoms. C. lacustre
was found to inhabit a variety of bottom types and currents in this
area. In the York-Pamunkey system, it is most abundant from P30
to P40 where herbaceous debris and mud is deposited in many places,
with coarse sand in a few areas of scour. Specimens were never
taken from P50 which is located in woodland with a slower current
and a bottom covered by a thick layer of tree leaves and chunks of
wood. However, C. lacustre is found farther upriver at P60 which
has a mud and gravel bottom but also a slow current. The reason
.it is not found at P50 must be due to the particular type of
bottom father than to reduced salinity or current. It was also
found in sand and gravel at Cat Point Creek which flows with
little noticeable current into the Rappahannock River just above
Tappahannock, Virginia. Dependent somewhat on bottom type, and
perhaps current in that ié is not found at P50, it is present in

shallow water as well as in the deeper channels.



C. lacustre is an oligohaline amphipod and in the York-Pamunkey
system is found from freshwater up to about 20 o/co (Fig. 2). It is
found most often below 6 o/oo. P60, the limit of occurrence of this
amphipod in the Pamunkey River, has permanently freshwater but is
still in the tidal portion of the estuary.

In this area C. lacustre reproduces from about April to
Septg@ber (Table 1). Information on breeding was not found in the

literature.

Genus CYMADUSA

Cymadusa compta (Smith), 1873

Cymadusa compta, Mills, 1964b, pp. 21-25, figs. 5-6.

DISTRIBUTION

Mills (1964b) redescribed C. compta and gave its range as from
New England to North Carolina and possibly as far south as Key
West, Florida.

As previously outlined,.g. compta is abundant in this area and
~co-occurs with A. longimana, the other local representative of the
Family Ampithoidae. However, C. compta was taken in the York-
Pamunkey system all the way to P40 in September, when freshwater
runoff is at a minimum and saltwater intrusion the greatest.
ECOLOGY

C. compta is one of the most abundant shallow-water amphipods
in this area. Like A. longimana, it forms tubes on Zostera and
algae. It is also a polyhaline amphipod but its minimum survival

salinity in the York River is considerably lower than that of A.

longimana (Fig. 2).
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Ovigerous females were found from June to October (Table 1).
This agrees with Kunkel's (1918) report of ovigerous females in

New England during July and August.

Ericthonius brasiliensis (Dana) 1853

Ericthonius brasiliensis, Barnard, 1955, bp. 175-176, 183.

DISTRIBUTION

E. brasiliensis is another cosmopolitan member of the Family

Corophiidae. Stebbing (1906) gives as its range: Europe from
Norway to the Adriatic; the North Pacificj; and the east coast of
America from Vineyard Sound to Brazil.

This species is common in Chesapeake Bay and the mouths of
its tributaries.
ECOLOGY

E. brasiliensis occupies tubes affixed to hydroids and

ectoprocts. However,‘unlike other members of the Corophiidae,

its tubes are located on the stems and branches rather than at the
bases (see footnote, page 15). Also, its tubes differ in their
construction, being only a little longer than the animal and
composed of less mud and more secretory material. In Newport Bay,
California, Barnard (1961) noted these amphipods inhabiting the
sandy-tubes of phragmatomid polychaetes, but this was not observed
here and other references to this species being commensal were not
found.

During the winter months, E. brasiliensis is found exclusively

on the hydroid Sertularia argentea. When S. argentea dies during

the summer, E. brasiliensis builds new tubes on the ectoprocts--

Aeverrillia armata, Amathia vidovici, and Victorella pavida.




24

While this polyhaline amphipod has been taken in salinities as
low as 15.6 o/oo, it is most frequently found above 19 o/co (Fig. 2).
It also prefers deep water. Barnard (1961) reported it from the
open ocean at depths up to 200 m.

Table 1 indicates local reproduction occurs during the summer
months, which concurs with Kunkel's (1918) report of ovigerous

females during August in New England.

. Genus JASSA

Jassa falcata (Montagu), 1808

Jassa falcata, Sexton and Reid, 1951, pp. 29-91, figs. 1-27.

DISTRIBUTION

Sexton and Reid (1951) in their imposing monograph on this
species state that it is the most widely distributed of all the
Amphipoda, being nearly cosmopolitan. Bousfield and Leim (1960)
state that J. falcata is essentially a temperate zone species
reaching its northern limit in the boreal region. It is widely
distributed and abundant in warm-water areas.

J. falcata apparently is much more common on the ocean side of
the eastern shore of Virginia and at the mouth of Chesapeake Bay.
It has been found only once in the York River at the mouth of the
Perrin River and once in the James River in Hampton Roads near
Newport News. In contrast, it is extremely abundant in samples
collected off the pilings of the Chesapeake Bay Bridge-Tunnel and
off a buoy at Wachapreague Inlet.

ECOLOGY
As evident from the local distribution, this is a polyhaline

amphipod and is found most often on pilings or buoys. According to



Sexton and Reid (1951), this preference for firm substrates has
probably aided its dispersal throughout the world since it often
occurs on the hulls of ships anchored in harbors. J. falcata
~constructs a mud and silt tube open at both ends. It is also found
in shallow water, living at the base of sponges or among masses of
hydroids and ectoprocts. J. falcata in this area most likely

reproduces from late spring through the summer (Table 1).

Non-tube Builders
Genus BATEA

Batea catharinensis Muller, 1865

Batea catharinensis, Shoemaker, 1926, pp. 2-9, figs. 1-4.

DISTRIBUTION

Muller described this species from Brazil. In addition,
Shoemaker (1926) has examined specimens from Woods Hole,
Massachusetts, Chesapeake Bay, the coast of South Carolina, the
west coast of Florida, and Barbados, West Indies.

B. catharinensis is abundant in this area, ranging from

offshore into the Chesapeake Bay and well up its tributaries.
ECOLOGY
While found considerable distances up the rivers, especially

during the summer, B. catharinensis is most abundant in higher

salinities towards the mouths of the rivers and Chesapeake Bay.

It has a range from oceanic salinity to as low as 13.6 o/oo in the
York River (Fig. 2). It has been found from intertidal areas,
among Zostera, to as deep as 100 m offshore. An epifaunal amphipcd,
it occurs most often in clumps of hydroids, ectoprocts and sponges.

The'breeding period is from May through September (Table 1).
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Genus COLOMASTIX
Colomastix sp.

I have examined this species and identified it as Colomastix
species, with which Bousfield (personal communication) agrees. It
definitely is not C. pusilla Grube.

DISTRIBUTION

A very small amphipod, it has only been found in two locations,
both in the York River. During the summer of 1965, large numbers
were found on pilings at élbucester Point, and in June 1966,. |
specimens were collected in shallow water just above Gloucester Point
in the vicinity of the Mumfort Islands.

ECOLOGY

The ecologylof this species is unique in that it has only been
foundJinvassociation with sponges. In 1965, the large numbers taken
throughout the sﬁmmer were always found on the sponge Haliclona
permollis. In‘the summer of 1966, several specimens were found on

Halichondria bowefbanki. Attempts to find this amphipod elsewhere

or at other times did not succeed. It is obviously a commensal of

certain sponges.

Genus ELASMOPUS

Elasmopus pocillimanus (Bate), 1862

Elasmopus pocillimanus, Shoemaker, 1948, p. 10.

DISTRIBUTION

Shoemaker (1948) gives the range of E. pocillimanus'as:

Genoa, Italy; Cape Verde Islands; Annobon Island off West Africa;

Gilbert Islands in the South Pacific; the east coast of the United



States from southern New England to the Gulf of Mexico; Bermuda;
Cuba; and Puerto Rico.
Locally the most abundant member of the Family Gammaridae

found in the higher salinities, E. pocillimanus is frequently taken

in. the lower portions of the James and York rivers. 1In addition,
specimens were also collected from the mouth of the Piankatank
River, from Mobjack Bay, and from Cape Charles at the mouth of

Chesapeake Bay. It may not be present in the Rappahannock River

since it was never found in samples from there. 1In the York-Pamunkey

system, it ranges during the summer all the way to P30 although the
rest of the year it is more or less confined to below Y20. In the
James River, it is most abundant in the lower portion but has been
found up to J36.

ECOLOGY

E. pocillimanus has an approximate salinity range from 30 o/oo0

at Cape Charles to 183.6 o/oo in the York River .(Fig. 2). This could
explain the absence of it from the Rappahannock River since the

highest salinity sampled there was 18.5 o/oo at R1l. It is found on
Zostera in shallow water and among hydroids and ectoprocts in deeper

waters, where it is most abundant. E. pocillimanus reproduces in

hY

this area from May through October (Table 1).

Genus GAMMARUS

Gammarus mucronatus Say, 1818

Gammarus mucronatus, Bousfield, 1962, p. 53.
DISTRIBUTION
Restricted to the east coast of North America, G. mucronatus

ranges all the way from the southwestern Gulf of St. Lawrence to
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- Florida and the Gulf of Mexico (Shoemaker, 1930; Bousfield, personal
communication).

This species is found in shallow water throughout this area
although predominantly in regions of high salinity, such as the
mouths of the principal tributaries and from Cépe Charles at the
mouth of the Chesapeake Bay.

ECOLOGY |

G. mucronatus lives among the Zostera beds along the shorelines
and is the most abundant shéllow-water amphipod of this area. If
has a salinity range in the York River from 22 o/oo to 13.6 o/co
(Fig. 2), although Bousfield (personal communication) states he has
found it in lower salinity waters, especially in salt marshes. It
appears to breed from May through September in this area (Table 1).

Kunkel'(l918) found ovigerous females in New England during August.

Gammarus Ssp.

Gammarus sp. is very similar to G. tigrinus and G. fasciatus,
differing in only a few, but consistent, morphological characteristics.
DISTRIBUTION

What was identified as G. fasciatus from the Delaware River, by
Cronin et al. (1962) and as G. annulatus from the York River by
Wass (1965) was found upon examination by Bousfield (personal
communication) to be a new species near G. tigrinus and G. fasciatus.
A forthcoming description by him will undoubtedly list other
locations., ~

In this area it is by far the most abundant amphipod in the

oligohaline and mesohaline portions of all the rivers.



ECOLOGY

Ecologically, it seems to occupy a niche between the strictly
freshwater G. fasciatus and the mesohaline G. tigrinus. Although G.
tigrinus has been recorded from estuaries north and south (Bousfieid,
1958b), it is unknown in the Chesapeake area. On a few occasions

both G. fasciatus and Gammarus sp. were found in the same sample;

however, Gammarus sp. definitely is not a freshwater amphipod. Its
salinity range in the York-Pamunkey system is from freshwater up to
18 o/oo, but it is more abﬁndant at the lower end of this range.'
Cronin et al. (1962) found the highest concentrations in the
Delaware River between 1 o/oo and 5 o/oo, with strays taken in
salinities as high as 26.8 o/oo.

This amphipod is predominantly found among hydroids and ectoprocts
in river channels. During the winter it is exceedingly abundant

among clumps of the dead hydroid Calyptospadix cerulea. It reproduces

from February to November (Table 1). The greatest reproductive
activity occurs during the warmer months with a peak of intensity

in April when 49% of the population consisted of ovigerous females.

Gammarus fasciatus Say, 1818

Gammarus fasciatus, Bousfield, 1958b, pp. 69-72, fig. 4.

DISTRIBUTION

According to Bousfield (1958b), this species is the most
widespread and abundant freshwater gammarid in eastern North America.
Although reported from brackish wa£er by several authors, these
records must now be suspect as avresult of the recent discovery of
G. tigrinus Sexton and Gammarus sp. by Bousfield in these areaé.

Clemens (1950) gives the freshwater range of this species as the



entire North American continent east of the Mississippi River from
Canada southward to Florida. However, Bousfield (1958b) states that
Clemens placed four or more species under the name G. fasciatus,

G. fasciatus is abundant in the upper, permanently freshwater
regions of the Pamunkey River and is mentioned in this study only
because strays were taken at P50 and P40. It is most probably found

_in the freshwater regions of all the rivers; however, these regions
in other rivers were not investigated in this study.

ECOLOGY

Clemens (1950) has presented a thorough ecological description

in his monograph on G. fasciatus which the few local findings confirm.

Essentially, it is found upon sessile epifauna and algae or among

pebbles in gravel bottoms.

Genus MELITA

Melita fresneli (Rudouin) 1826

Melita fresneli, Barnard, 1955, pp. 13-14.

DISTRIBUTION

Barnard (1955) reports this species as cosmopolitan in tropical
and subtropical seas, although absent from. the eastern Atlantic.

M. fresneli apparently reaches its northern limit on the east
coast of North America in Chesapeake Bay. It is found in the lower
portions of the three principal tributaries although, as with many
other local amphipods, it may occasionally be found at P30 in the
Pamunkey River during the summer. Specimens were also taken from
Mobjack Bay and from Cape Charles at the mouth of the Chesapeake

Bay.
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ECOLOGY

M. fresneli is a polyhaline amphipod. The minimum salinity at
which it has been taken in the York River is 13.6 o/oo (Fig. 2). It
is also a shallow-water species found predominantly on hydroids,
ectoprocts and sponges. When it is taken in samples from deeper
water among hydroids and ectoprocts, the numbers are considerably
less than in shallow water. Its ecology appears to be similar to

that of E. pocillimanus and G. mucronatus in that all three have the

same local distribution and are found among sessile animals and
algae, frequently together. However, M. fresneli and G. mucronatus

favor shallow water while E. pocillimanus is found in greatest

numbers in deeper water. M. fresneli in shallow water prefers to
live among hydroids and sponges while G. mucronatus is found on
Zostera. Observations in aquaria would have to be made before any

conclusions regarding possible competition could be drawn. M.

fresneli breeds from May through summer (Table 1).

Melita nitida Smith, 1873

Melita nitida, Mills, 1964b, pp. 5-7.

DISTRIBUTION
Mills (1964b) lists M. nitida as found only in the Western
Hemisphere on the Pacific coast from Cocos Island, Ecuador, Panama,
and Mexico, and on the Atlantic coast from Nova Scotia to Louisiana.
M. nitida is the least abundant member of the Family Gammaridae
in this area although by no means scarce. It is found in the

mesohaline regions of the rivers.



ECOLOGY

This species is found living at the bases of clumps of hydroids
and ectoprocts in close association with muddy bottoms. Its salinity
range for the York River is given in Figure 2 as from 3.5 o/oco0 to
21.3 o/oo. Samples have been collected from mud on the bay side of
Cedar Island, Virginia, in which the salinity was 30 o/oo. The
local distributions of M. nitida and M. fresneli overlap somewhat,
and when both occurred in the same sample, one always outnumbered
the other. The data indicafe that it breeds during the summer
(Table 1). This agrees with Kunkel's (1918) observation of

ovigerous females during August in New England.

Genus ORCHESTIA

Orchestia grillus Bosc, 1802

Orchestia grillus, Bousfield, 1958a, p. 885, figs. 1d, 10c.

DISTRIBUTION

Stebbing (1906) gives the distribution of this species as the
Atlantic coast of North America.

In the lower Chesapeake Bay region, specimens have been
collected from the York River at Gloucester Point, and from Hampton
Creek which flows into the mouth of the James River. Specimens
have also been collected from the ocean side of the eastern shore
of Virginia at Cedar Island.

ECOLOGY i

O. grillus is the typical salt marsh amphipod of this region
and is found among Spartina at or slightly above high water level.
In addition, it has also been found locally on sandy beaches under

piles of dead and drying eel grass.



Orchestia platensis Kroyer, 1844

Orchestia platensis, Bousfield, 1958a, pp. 883-885, figs. lc, 10b.

DISTRIBUTION

O. platensis is found along both sides of the North Atlantic.
On the North American coast it is present from Newfoundland southward
to at least Cape Hatteras.

In this area O. platensis has been collected from salt marshes
adjoining Mobjack Bay and the lower York River.
ECOLOGY |

This species is not as abundant locally as O. grillus.
According to Bousfield (personal communication), this is a eurytopic
species and is not primarily found in estuaries or salt marshes.
Rather, it tends to be more of an open beach species occurring under
wrack at the high water lével and also burrowing in the sand to

some extent when Talorchestia is not present.

Genus PARAMETOPELLA

Parametopella cypris (Holmes), 1903

Stenothoe cypris, Kunkel, 1918, pp. 79-81, fig. 14.

DISTRIBUTION

Previous to Cowles' (1930) and Wass' (1965) reports of its
presence in this area, the only other records of this species were
from Woods Hole and Long Island Sound (Holmes, 1905; Kunkel, 1918).

A very rare species in this areé, P. cypris has been found only
by Wass and this author at the moutﬁ of the James River and from
Y10 to Y15 in the York River. Cowles (1930) stated it as present
off New Point Comfort and off the mouth of the Potomac River in

Chesapeake Bay.
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ECOLOGY

\ Little can be said regarding its ecology from the few specimens
found locally except that it is found upon hydroids, ectoprocts, and
sponges. P. cypris has been found in the York River only from a very
narrow salinity range (Fig. 2). However, the fact that its salinity
range is at the high end of the range for the York River may indicate
it is a polyhaline amphipod. Ovigerous females were seen during
September and October. There are no references in the literature

to its breeding period.

Genus PARAPLEUSTES

Parapleustes sp.

DISTRIBUTION

Bousfield (personal communication) has identified this species
from material collected in the Patuxent River, Maryland, a
tributary of the northern part of the Chesapeake Bay, and locally
from the York River at Y20.
ECOLOGY

Little can be said from the few York River specimens collected
other than that it is apparently rare and found in the channel upon
hydroids and ectoprocts. The salinity at which it was found locally

was approximately 20 o/oo.

Genus STENOTHOE

Stenothoe minuta Holmes, 1903

Stenothoe minuta, Kunkel, 1918, pp. 81-82, fig. 15.

Barnard (1962) states that the listing of S. minuta by him in

his index to the Gammaridea (1958) as having been transferred to
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Parametopella was a technical error and it rightly belongs to

Stenothoe.
' DISTRIBUTION

Kunkel (1918) reports it as found at Woods Hole and Long Island
Sound. Schmitz (1959) lists it as present at Beaufort, North
Carolina.

S. minuta is very abundant in this area although frequently
overlookéd, due to its small size. In the James River it has been
found in the lower portioné, but one specimen was taken at J36. ‘It

has been found in the York-Pamunkey system from Gloucester Point to

P30. However, it is most often collected from Y15 to Y20. Specimens

were also identified from'Wachapféague which is located on the
ocean side of the eastern shoré of Virginia, and from offshore. ’
ECOLOGY

This species fluctuates sharply in numbers during the year.
The‘highest number was taken in December at Y15, and is generally
"more abundant in the fall and winter than during the rest of the
year. It lives in deep water among hydroids and ectoprocts from
full ocean salinity down to about 10 o/oo in the York River (Fig.
2). XKXunkel (1918) reported ovigerous females present during August

and September in New England. Besides the summer months, ovigerous

females have been collected in December and January (Table 1).

Genus SYMPLEUSTES

Sympleustes glaber (Boeck), 1861

Sympleustes glaber, Shoemaker, 1930, pp. 91-92.
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DISTRIBUTION

S. glaber formerly had been recorded only in the subarctic and
boreal zoogeographical provinces. Shoemaker (1930) lists this
species as reported from: the Arctic Ocean, Norway, Iceland, Green-
land, the Gulf of St. Lawrence, and the New England coast. Its
presence in the Chesapeake Bay area where it is frequently taken is
tﬁus a new southern record.

It has been found in the York-Pamunkey system from YO to P40
during the summer although:it is most abundant year round from YC
to Y20. In the James River, S. glaber ranges from Hampton Roads,
where it is most abundant, to J19. It has been found only between
R25 and R30 in the Rappahannock River. Unaccountably, it was never
taken in samples from the Chesapeake Bay. According to Wass
(pgrsonal communication), it is also present at Wachapreague Inlet
on the eastern shore of Virginia. It is not known from offshore
Virginia.
ECOLOGY

S. glaber is found only in deep water aﬁd is absent from depths
less than 6 m. This amphipod lives among clumps of hydroids or
ectoprocts. Unlike most of the other amphipods in this area, S.
glaber breeds throughout most of the year--apparently a reflection
of its more northern affinity. Only in March were ovigerous females
absent from the population (Table 1). There seem to be two peaks of
reproductive activity, one in late spring and summer and the other
during winter. S. glaber is.quite euryhaline, ranging from full

ocean salinity down to 8 o/oo in the York River (Fig. 2).
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INFAUNAL GENERA
This heading includes those amphipods found in this area living'
in the bottom. These can also be loosely sub-grouped into tube

~builders, commensal tube dwellers, and non-tube dwellers.

Tube Builders

Genus AMPELISCA

Ampelisca vadorum Mills, 1963

Ampelisca vadorum, Mills, 1963, pp. 972-978, 984-987, figs. 1-3.:

DISTRIBUTION

Mills (1963) gives the range of A. vadorum as from New
'Brunswick, Canada, to South Carolina and possibly Georgia. He also
lists it as found on the west coast of Florida and in the Gulf of
Mexico.

The local distribution has been poorly known due to theﬁgreat
difficulty in separating A. vadorum from the very similar A. abdits.
This author has positively identified specimens of A. vadorum from
the Nansemond Ridge (ca. J8) in the James River and in the York
River from its mouth at YO to Y10.

ECOLOGY

Mills (1963) states that the species name indicates this is a
shallow-water amphipod. This agrees with its local distribution
since it is found most often in shallow water. Although it is
polyhaline, it is not found off the coast. It co-occurs with
A. abdita but is much less common and apparently fayors the sandy-silt
areas of the rivers whereas A. abdita favors areas with finer
particles. Like the other members of this family, it is infaunal

and constructs silt or sand mucoid tubes. The breeding period of



A. vadorum for this region is late May to September, the same as at

Cape Cod and farther north (Mills, 1963) (Table 1).

Ampelisca abdita Mills, 1964

Ampelisca abdita, Mills, 1964a, pp. 559-575, figs. 1-2.

DISTRIBUTION

Mills (1964a) lists the species as being present on the east
coast of North America from Maine to South Carolina and probably
Georgia. It is also found in the Mississippi Delta and on the west
coast of Florida. Like its sibling species, A. vadorum, it is
absent from the east coast of Florida.

A. abdita is much more common than A. vadorum in this area. 1In
the James River it was taken on the Newport News sidé of Hampton
Roads and at J13. A. abdita was also collected in the Nansemond
River which flows into the James just below the James River bridge.
Its range in the York River is from Y10 to Y25 and in the
Rappahannock River from R11l to R25. 1In addition, specimens of this
species were taken from Mobjack Bay and from the mouth of Chesapeake
Bay at Cape Charles.

ECOLOGY

A. abdita prefers muddy bottoms in which it constructs mud
tubes. Like A. vadorum, it is polyhaline, but it is not strictly
a shallow-water amphipod, being frequently taken at all depths.
Local findings (Table 1) tend to agree with Mills (1964a) who
reported it breeding from April thrbugh September north of Cape

Hatteras.

Ampelisca verrilli Mills, 1967

Ampelisca verrilli Mills, 1967b, pp. 636-639, fig. 1.
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DISTRIBUTION
Mills (1967b) in a recent publication has shown that what was

formerly identified as Ampelisca.macrocephala along the east coast

of North America south of Cape Cod is a separate species which he

has named A. verrilli. A. macrocephala is now restricted by Mills

to north of Cape Cod. The range of A. verrilli is given by him as
extending from Cape Cod southward to at least North Carolina and
probably to the Gulf of Mexico.

Locally, Wass (1965) listed A. macrocephala (now A. verrilli)

as abundant in the lower York River. However, he may have confused
other local representatives of this genus with A. verrilli, since
this author has never found it to be other than rare. In this area
specimens were occasionally found in the lower poftion of the York
River and once from Mobjack Bay but never in the James or
Rappahannock rivers.
ECOLOGY

A. verrilli is a polyhaline amphipod found in shallow water
with sandy bottoms, probably not greater than 50 m according to
Mills (1967b), and frequently among Zostera beds. Mills' statement
that its distribution partially overlaps with A. vadorum where the
sand grain size is reduced is borne out in this area. Although
Mills does not give its breeding period, the implication is that
since it is a temperate species it most likely reproduces during
the warmer months. Samples collected in July 1967 from offshore of
Virginia contained a high proportion of ovigerous females plus many

juveniles.
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Genus LEMBOS

Lembos smithi (Holmes), 1903

Lembos smithi, Kunkel, 1918, pp. 136-138, fig. 39.

DISTRIBUTION
Kunkel (1918) gives L. smithi's range as the east coast of
North America from Cape Cod, Massachusetts, to Hatteras, North
Carolina. Schmitz (1959) lists it as from Cape Cod to Florida.
This species is very rare in this area and was only found
once at Gloucester Point inythe York Riwver.

ECOLOGY

Four specimens were taken in February 1967 from shallow water

among Zostera roots and algal detritus. It had previously been
reported from the eastern shore of Virginia (Wass, 1965), no
mention being made of the nature of its habitat or abundance.
.According to Enequist (1950), members of this genus construct
burrows which they reinforce with secretion from the first and
second pereiopods. Although the specimens from Gloucester Point
fit the description given by Kunkel (1918), the eyes are round
rather than as figured by him. None of the four specimens were

ovigerous.

Commensal Tube Dwellers
Genus LISTRIELLA

Listriella clymenellae Mills, 1962

Listriella clymenellae, Mills, 1962, pp. 158-162, figs. 1-2.

40



41
DISTRIBUTION

Mills (1962) gives its range as the east coast of North America
from Barnstable Harbor, Massachusetts, south to at least Beaufort,
North Carolina.

Specimens of this species have been collected in the York River
from mud off Yorktown. In addition, specimens in Dr. Wass'
collection taken in Zostera beds at Chincoteague on the eastern
shore were examined.

ECOLOGY
This infaunal amphipod is commensal with the polychaete

Clymenella torquata, according to Mills (1962). Experiments

performed by him in the laboratory showed that whenever a C.

torguata tube was presented to a specimen of L. clymenellae, it

immediately sought out and descended into the tube alongside the
polychaete. AlthOugh never found locally in tubes of C. torguata,
the worms were always present in the same sample. It seems
apparent that the distribution and abundance of this_amphipod is
dependent upon that of the maldanid host. Its food habits are

unknown.

Listriella barnardi Wigley, 1966

Listriella barnardi Wigley, 1966, pp. 267-270, figs. 5-8.

DISTRIBUTION

In his description of this new species, Wigley (1966) listed
it as present at Lake Tashmoo, Martha's Vineyard, Massachusetts,
and the Mystic River estuary, Connecticut. Thus, its presence in
the Chesapeake Bay represents, at least temporarily, its southern

limit,



A previously unidentified amphipod taken by Wass in 1963 from
the middle of the Chesapeake Bay has recently been re—examingd and
founq to be this species. In May 1967, additional specimens of L.
barnardi were taken from this same area.

ECOLOGY

Since L. clymenellae is known to live in tubes of C. torquata,

Wigley (1966) suspects L. barnardi may also be commensal with a
polychaete. While he did not find L. barnardi living in polychaete
tubes, his grab samples confaining L. barnardi also yielded numerous
polychaete species. The only polychaete tubes large enough for L.
barnardi were those of C. torguata. 1In this area, tubes belonging

to Maldanopsis elongata were present in the grab samples at both

times L. barnardi was taken. If further sampling shows that L.
barnardi inhabits the tubes of M. elongata, it would present the
interesting possibility that competition between L. barnardi and L.

clymenellae is prevented by their occupation of tubes of separate

species of maldanid polychaetes.

Genus SEXTONIA
Sextonia sp.

DISTRIBUTION

In 1961, Wass collected a single ovigerous female from the York

River at Gloucester Point which was subsequently identified by

Bousfield (personal communication) as Sextonia sp., the first report
of this genus in North America. In March 1963, nine specimens, five

males gnd four ovigerous females, were collected from Hog Island Bay

on the ocean side of the eastern shore of Virginia.
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ECOLOGY
No record was made of the habitat occupied by the 10 specimens
of this locally rare species. Bousfield (personal communication)
suspects it may occur commensally in burrows of large polychaetes

and callianassids.

Genus UNCIOLA

Unciola irrorata Say, 1818

Unciola irrorata, Shoemaker, 1945, pp. 446-450, figs. 1-2.

DISTRIBUTION

Unfortunately, since the original description of U. irrorata
was very vague and the holotype was destroyed in a fire, several
authors erroneously ascribed morphologically similar species to
irrorata. Shoemaker (1945) resolved this by redescribing U. irrorata
and designating a neotype. As a result, its range is now limited tb
the east coast of North America, where it inhabits bays and shallow
waters from Newfoundland to the southern coast of South Carolina.

Shoemaker (1845) lists four additional species of Unciola
found in Virginia's waters which were previously identified as
irrorata. These four are: U. inermis, mouth of the Chesapeake Bay;
U. laticornis, off the coast of Virginia; U. serrata, the lower
portion of fhe Chesapeake Bay; and U. dissimilis, from Cape Ann,
Massachusetts, to Beaufort, North Carolina. None of these were
found during this study.

U. irrorata is present in the‘lower portions of the James River
at the mouth of the Chesapeake Bay. In the York River it is found
primarily between Y15 and Y20. In addition, specimens taken offshore

were also identified as this species.



ECOLOGY

It is found on sand and muddy-sand bottom where it is fairly
common although never abundant. This bottom type preference may
account for the disparity in distribution of this species between
the James and the York rivers. Smith (1874) states that it does
not build tubes of its own but is often found in the tubes of other
amphipods and annelids. No other reference to this behavior has
been noted. A sample taken offshore of Virginia contained a few
specimens of U. irrorata oécupying tubes of the polychaete Prionbsgio
sp. 1t was frequently found on bottoms lacking attached flora and
fauna. It is polyhaline (Fig. 2) and only found in the deep areas
of the rivers.

Ovigerous females were taken in April and May with most being
taken during May (Table 1l). Kunkel (1918) reported.seeing ovigerous

females in May, July, and August in New England.

Non-tube Builders

Genus ACANTHOHAUSTORIUS

Acanthohaustorius millsi Bousfield, 1965

Acanthohaustorius millsi Bousfield, 1965, pp. 199-201, figs. 16,
3f, 4b, 22, 23.

DISTRIBUTION

Bousfield (1965) reported this species as found from Casco
Bay, Maine, to Cape Cod, Massachusetts, although he suspected its
range actually extended much farther south. Since then, Dexter
(1967) has found this species to be the second most abundant
haustoriid along the North Carolina coast. ,

Two immature specimens were identified by Bousfield (perscnal

communication) from material collected in the York River by Wass.
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ECOLOGY

Bousfield (1965) lists the habitat of this species as the lower °
intertidal zone to depths of 27 fathoms and in salinities from
estuarine to fully marine. Locally, it is found in sand, which
seems to be the preferred substrate of haustoriids.

Dexter (1967) collected ovigerous females throughout the year
althoﬁgh peaks of reproductive activity occurred in spring, summer,

and fall.

Genus HAUSTORIUS

Haustorius sp.
Haustorius sp., Croker, 1967, pp. 173-200, fig. 2.
DISTRIBUTION ,

This is an undescribed species occurring southward from New
England. It is closely related to H. canadensis Bousfield, differinq
most noticeably from the latter by the possession of a long rostrum
(Croker, 1967).

Locally, two subadults were collected in intertidal sand from
the York River at Gloucester Point by Wass.

ECOLOGY

Croker (1967) has done a thorough job of describing the ecology
of this intertidal haustoriid in Georgia. However, lack of sufficient
records prevents any statement on its local ecology other than that

is occurs in sand.

Genus LEPTOCHEIRUS

Two members of this genus, Family Photidae, are found in

Virginia waters, but only one, L. plumulosus, is found in the estuary.
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The other, L. pinguis, is restricted to offshore and possibly along

the coast of the eastern shore of Virginia.

Leptocheirus plumulosus Shoemaker, 1932

Leptocheirus plumulosus, Sanders et al., 1965, pp. 225-226, 228.

DISTRIBUTION

This North American species has been reported from the
Pocasset River, Massachusetts, by Sanders et al. (1965), and from
the Chesapeake Bay region (Shoemaker, 1932). Cowles' record (1930)

of Leptocheirus sp. from off Sandy Point, Maryland (Chesapeake Bay),

was very probably L. plumulosus.

L. plumulosus is very abundant in the oligohaline and mesohaline
portions of the three principal tributaries of this region and in
their adjoining creeks and rivers.

ECOLOGY

Wass (1965) stated that L. plumulosus apparently formed sand-
encrusted tubes at Bell Rock (Y25) in the York River. However,
upon further examination, these tubes were found to belong to the
polychaete Sabellaria sp. I found no evidence of L. plumulosus
occupying these. Although Enequist (1950) states that another
member ofvthis genus, L. pilosus, constructs capsules of mud and
algal fragments, no mention of this is made by Sanders et al. (1965)
in regard to L. plumulosus nor were capsules ever observed locally.
Rather, Sanders et al. (1965) describe L. plumulosus as forming
burrows in the upper 7 cm of the bottom. This infaunal species
prefers muddy bottoms and is most common in shallow water. In
experiments performed by Sanders et al. (1965), L. plumulosus remained

active in salinities from 3 to 33 o/oo. Thus, its presence in the



lower salinity regibns of this area probably reflects its preference
for mud bottoms free from an abundant cover of sessile épifauna’and
flora, which are more typical of these regions, rather than a
restriction to low salinities.  Ovigerous females were found in

March (Table 1).

Genus LYSIANOPSIS

Lysianopsis aiba Holmes, 1903

Lysianopsis alba, Shoemaker, 1933, p. 234.

DISTRIBUTION

Wass' (1965) listing of L. alba from this region is the only
record south of New England.

L. alba has been found locally from both sides of the York‘
River at Gloucester Point and from the mouth of the Chesapeake Bay
at Cape Charles.
ECOLOGY

In this area L. alba is apparently restricted to shallow water
with sandy-mud bottoms. This locally uncommon species is infaunal,
burrowing in the top few centimeters of sediment. Lack of sufficient
specimens prevents saying any more than that its distribution suggests
it is polyhaline. No reference in the literature has been made to

its breeding period.

Genus MONOCULODES

Monoculodes edwardsi Holmes, 1303

Monoculodes edwardsi, Bousfield, 1962, p. S51.

DISTRIBUTION
Other than Cowles' (1930) and Wass' (1965) listing of M.

edwardsi as being present in the Chesapeake Bay region, this species
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has never been reported in the literature south of New England. In
addition to New England, it had previously been reported from Hudson
Bay, Ungava Bay, and the Gulf of St. Lawrence. Bousfield (personal
communication), however, believes all records of this species from
arctic areas are erroneous and that it is essentially a warm-
temperate species (temperate--Virginian) ranging from the Gulf of
Maine south to the St. Johns River, Florida.

The local distribution that Wass (1965) gives for this species
is contrary to my findings.' He reported it as abundant in the lower
York River and scarce at P40 in the Pamunkey River. I found it
scarce in the lower York but second only to Gammarus sp. in numbers
in the upper York and Pamunkey rivers. It was taken as far upriver
as P50 in the summer, being most abundant on an annual basis between
Y20 and P35. M. edwardsi is present in the James River from its
mouth at Hampton Roads to J36 and, as in the York, it is most
abundant in the upper portion from J32 to J36. In the Rappahannock
River it is found only between R25 and R40. Numerous specimens
were also taken from Stove Point at the mouth of the Piankatank
River. While specimens of M. edwardsi were not found in Chesapeake
Bay itself, Cowles (1930) feported finding specimens near the mouth
of the Potomac River. Specimens have also been collected offshore
by the Depértments of Ichthyology and Crustaceology of the Virginia
Institute of Marine Science.

ECOLOGY

Since most references in the literature are to specimens

collectéd from offshore, the local abundance of specimens in waters

of low salinity suggests those from lower salinities may not be M.



edwardsi. However, careful comparison of specimens taken from
offshore and from Stove Point with those taken upriver agrees in
every way with the description of M. edwardsi by Holmes (1805).
While he did not say, his holotype was obviously a female. The
male is readily distinguished from the female by having a less robust
body and a second antenna with 15 articular segments as compared with
10 in the female. Figure 2 shows it to be very euryhaline, occupying
the entire salinity range of the York-Pamunkey system. According
to Bousfield (personal commﬁnication), it is also found throughout
the entire salinity spectrum in the St. Johns River, Florida. The
references in literature mention it as most often associated with
sand or rock bottoms; however, it was taken both in sand at Stove
Point and in mud with much vegetative detritus at P35 in the
Pamunkey River. M. edwardsi is an infaunal amphipod found in the
uppermost layers of the bottom and on the surface. It is present
at all depths.

Some ovigerous females were found every month except January
when no specimens of M. edwardsi were collected (Table 1).. The peak
of reproductive activity occurred in April when 68% of the specimens

were ovigerous females.

Genus TALORCHESTIA

Talorchestia longicornis (Say), 1818

Talorchestia longicornis, Bousfield, 1958a, pp. 889-8S0, 894-898,
figs. 1b, 5a, 6-9, 10f.

DISTRIBUTION

This species is widely distributed in estuarine regions along

the east coast of North America.
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This is the common "beach hopper" of this area and is abundant
in the high intertidal zone of inner coast sandy beaches.
ECOLOGY
Bousfield (1958a) has presented the ecological factors affecting

the distribution of T. longicornis. Locally, it is most frequently

found under clumps of dead eel grass that have been washed ashore. ~
Bousfield (1958a) has noted that this species may penetrate upriver

to where the salinity frequently falls to O o/oo during freshets.



DISCUSSION

Cowles (1930) listed seven species of gammarid amphipods from
the Chesapeake Bay based on a single cruise of the "Fish Hawk'" made
in May 1S820. Although he believed other species were undoubtedly
present, he erroneously made the statement that he suspected further
sampling would reveal the Chesapeake Bay area to show a paucity of
species since Buzzards Bay, which he considered to be a similar body
of water, had a very low diversity compared with Vineyard Sound.
However, increased sampling since then has shown this area to be
well represented by the Gammaridea. To date, 36 species belonging
to 27 genera have been found in the lower Chesapeake Bay region
alone. During the 10-month period of this study, 28 species were
personally collected by the author (Table 2). Four of the species
found in this area are probably new to science, but their descriptions
must await a later work since this study was only ecological.

For six species already described, this is either the first
time they have been reported this far south on the east coast of
North America, or the farthest south they have previously been

reported. These are: Cerapus tubularis, Leptocheirus plumulosus,

Listriella barnardi, Lysianopsis alba, Parametopella cypris and

Sympleustes glaber. This area represents the northernmost known

limit for only one species, Melita fresneli.

Of the three principal tributaries investigated during this

study, the York-Pamunkey system had the greatest number of species,
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TABLE 2

SPECIES OF AMPHIPODS COLLECTED

(+ indicates species present, 0 indicates species absent)

SPECIES ESTUARY
York-Pamunkey James Rappahannock
l. Ampelisca abdita + + +
2. Ampelisca macrocephala + 0 0
3. Ampelisca vadorum + + 0
4, Ampithoe longimana + + 0
5. Batea catharinensis + + +
6. Cerapus tubularis + + 0
7. Corophium acherusicum 0 + 0
8. Corophium lacustre + + +
9. Corophium tuberculatum + + +
10. Cymadusa compta + + 0
11. Elasmopus pocillimanus + + 0
12. Ericthonius brasiliensis + + +
18; Gammarus sp. + + +
14. Gammarus fasciatus + 0 0
15. Gammarus mucronatus + + +
1l6. Jassa falcata + + 0
17. Lembos smithi + 0 0
18. Leptocheirus plumulosus + + +
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TABLE 2 CONTINUED

SPECIES ESTUARY Y
York-Pamunkey James Rappahannock

19. Listriella barnardi¥® 0 0 0
20. Listriella clymenellae’ + 0 0
21. Lysianopsis alba + 0 0
22, Melita fresneli + + +
23. Melita nitida + + +
24, Monoculodes edwardsi + + +
25. Parametopella cypris + + 0
26. Stenothoe minuta + + +
27. Sympleustes glaber + + +
28. Unciola irrorata + + 0

TOTALS 26 22 12

* Pound only in Chesapeake Bay.
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26, followed by the James with 22 and the Rappahannock with only
12 species (Table 2). The James River had one species, Corophium

acherusicum, not present in the York River. This difference in

diversity is explained by the location of these rivers in respect

to the mouth of the Chesapeake Bay. The York and the James, being
closest to the mouth of the bay, have several polyhaline species from
the open ocean which are unable to tolerate the lower salinities of
the Rappahannock. Many polyhaline amphipods, at least in the York
River, have their minimum survival salinity at about 16 o/co (Fig.
2). From Figure 3 it is apparent that the 16 o/oo isohaliné crosses
the Rappahannock at its mouth, and thus these high-salinity forms
are excluded. The slight difference between the diversity of the
York-Pamunkey and the James is most probably due to the fact that
the former was more extensively sampled.

The limiting factors most likely to affect the local distribu-
tion of amphipods were investigated and found, in decreasing
importance, to be: salinity, substrate preference, water temperature,
dissolved oxygen concentration, and pollution. The first two factors
are the more limiting, with the latter two having little noticeable
effect. In addition to these limiting effects, there exists the
possibility of interspecific competition, but until a study is made
of the feeding habits, this must remain an inference only.

As expectéd, salinity definitely plays the biggest role in
limiting the distribution of the local estuarine amphipods. This
is seen in the diversity between the three tributaries. An
interesting example of its limiting role may be obtained from Figure
3. In the Rappahannock and York rivers, the isohalines run more or

less perpendicular to the shore. However, because the James is
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wider and has a greater freshwater runoff, the Coriolis force causes
a bending of the isohalines such that the mean salinities on the
right side, looking up the river from its mouth, are approximately
1 o/oo higher than on the left side (Fig. 3). This pattern is
reflected in the distribution of the amphipods. In the York and
Rappahannock rivers the horizontal distribution of the amphipods is
also perpendicular to the shore, but in the James it follows the
curves of the isohalines. That is, near its mouth, where this
distortion is the greatest,'there appears to be a difference in fhe
amphipod fauna between the two sides of the river. This was seen
in three samples taken on March 9, 1967, in a transect across the
river. These three samples were at Nansemond Ridge just below the
James River bridge on the left side, Middle Ground located in the
middle of the river, and off Petersen's Harbor on the right side.

The sample from the left side contained Corophium lacustre, an

oligohaline amphipod, plus several euryhaline species commonly
found in low salinities. However, on the right side of the river
the amphipods were those characteristic of higher salinities and

included such polyhaline forms as Corophium tuberculatum and Jassa

falcata. The Middle Ground sample represented a mixture of species
from the two shoreward stations.

As Carriker (1967) points out, there are several salinity
oscillations of varying duration and amplitude superimposed upon
the broad salinity gradient from the mouth of an estuary to its head.
These are caused by such phenomena as daily and lunar tidal cycles,
rainfall, and melting snow and ice. However, for the majority of

benthic estuarine species, Carriker lists the oscillation of the
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minimum survival salinity caused by seasonal changes in freshwater
inflow as posing the most serious limiting factor.

Thus, the same species of amphipods found only in lower
portions of the James and Rappahannock rivers are present throughout
most of the York-Pamunkey system, extending as far as P35 during
summer and fall when freshwater runoff is at its minimum. The York-
Pamﬁnkey system contributes only 2% of the total annual freéhwater
inflow to the Chesapeake Bay. The seasonal change in distribution
for the York-Pamunkey systeh is presented in Figure 4. It shows'
for each month the range of the more common species of this estuary.
It quickly becomes apparent from this figure that there is a definite
seasonal shift in the amphipod population. In the late summer and
fall the population is found considerably farther up the estuary,
but during the winter and spring when freshwater runoff reaches its
maximum, the entire population apparently moves downriver. Since
the amphipods were consistently found within the salinity ranges
shown in Figure 2, they must have had to move up and down the river
in accordance with their minimal survival salinities. \Thus, this
distributional shift is due to changes in salinity caused by
osciliations in river flow and not to temperature changes.

In the late fall, many amphipods are apparently swept down-
river by the increased inflow of freshwater runoff. Those émphipods
remaining have their numbers quickly decimated, presumably as a
result of predation, reduced salinities, and the general cessation
of reproductive activity during winter months.

In late spring, reproductive activity resumes, providing a
large number of juveniles in the lower portions which act as a

nucleus for repopulating the upriver portions. These juveniles
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may actiyely follow the gradual upriver movement of the isohalines
as river discharge decreases, but most likely they are passively
transported up the estuary by the inflowing bottom sea watér.
Bousfield (1955) in his study of the Miramichi estuary described
the transport of barnacle larvae up the estuary in this manner.
Pritchard (1953) credits the same mechanism for restocking oyster
beds in the upper James River by larvae from seed beds located in
the lower part of the James. There is little reason to doubt that
this inflowing sea water also aids in the upriver transport of
amphipods.

Cronin et al. (1962) postulate that reservoirs of species may
be present along the more slowly flushed shoal margins of an estuary
which could contribute toward the re-establishment of channel popula-
tions. Although no such reservoirs were found during this study,
several adjoining small tributaries may wvery well act as winter
refuges for the amphipod population.

The second most important limiting factor of the local amphipod
distribution is substrate preference. This is important for both
infaunal and epifaunal forms. Actually, it is impossible to name
any species that are completely indiscriminate in their choices of
substrates although some appear to be less selective than others.

The preferred substrate of each species was listed in the Results.

A secondary effect resulting from substrate preference is caused
by the occurrence of hydroids and ectoprocts primarily in deep water
and Zostera and algae in the shallower, littoral areas. Restriction
of many amphipod habitats to a particular group of sessile organisms

has divided the amphipod population into deep-water and shallow-water

forms.
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Water temperature has only a negligible limiting effect on the
local distribution of amphipods. This is because invertebrates are
poikilothermic and independent of normal temperatures, (Carriker,
.1967). Also, although seasonal thermal oscillations occur in this
area, the temperature is always fairly uniform throughout the entire
estuarine system. Carriker (1967) states that temperafure conditions
are more stable at the mouth than at the head of an estuary since
the mouth is under the influence of the more conservative cyclical
changes in surface ocean wafers. However, this does not seem to.be
significantly visible in the local rivers, possibly because their
mou;hs open into the Chesapeake Bay rather than directly into the
ocean.

The primary effect of temperature on amphipods seems to be in
the regulation of their reproductive periods. A comparison of Table
1l and Figure 5 shows that most species reproduce during the warmer

part of the year. Only four species, Monoculodes edwardsi, Sympleustes

glaber, Gammarus sp. and Jassa falcata, were observed to carry on

some reproduction all year. S. glaber and possibly G. sp. are northern
forms, reaching their southern limit here, and their ability to
reproduce during periods of reduced temperature is evidence for a
northern affinity.

Wass (personal communication) has postulated that during the
winter, shallow-water species of amphipods which normally live in
Zostera beds migrate into deeper water to escape the harsh climatic
conditions and also because Zostera dies off in the winter, thus
eliminating the use of it as a substrate. Bousfield (personal
communication) believes Wass' theory to be valid and cites Pearce

(unpublished) who found intertidal species at 30 m in depth during
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the winter but absent in summer at Quicks Hole, near Woods Hole,
Massachusetts. Also, Dimelow (unpublished) has found Corophium
insidiosum migrating over tidal flats of New Brunswick in summer,
evidently from a winter refuge in the channels. It is also valid

in this area for the blue crab Callinectes sapidus, which moves into

the channels in winter to burrow in the mud. However, sampling
failed to indicate this phenomenon for the amphipods of this area.
Although there is a decrease in numbegs in shallow water during
the winter, this is most prbbably due to cessation of reproduction
rather than to migration since there was no increase of shallow-water
forms in deep-water samples. Also, even though Zostera dies out,
there remain enough dead plants and algal detritus to provide
suitable substrate. In fact, samples during the winter from these
'dead Zostera beds had approximately the same diversity as in the
summer. Almost no deep-water epifaunal amphipods were found in a
sample from the York-Pamunkey system in June 1967 (Fig. 4), but this
was nét due to migration into shallow water since samples from
Zostera beds along the shore produced only the usual shallow-water
species. Rather, this absence may be explained by very low salinities
(e.g., 0.3 o/oo at P40, 17.4 o/oo at Y10) caused by an unusually
rainy May. The apparent result was a movement of the epifaunal
amphipod population downriver to the mouth where the salinities
were higher. The infaunal amphipods, according to Sanders et al.
(1965), are protected from sudden salinity changes in the overlying
water column and thus were not forced downriver. However, the

young of the infaunal species may occasionally rise into the water

column and be dispersed by the currents.
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As in most shallow-water estuaries with good mixing, dissolved
oxygen values are normally very high in this area and for the most
part have no limiting effect on the amphipod distribution. In
summer, anaerobic conditions occasionally develop in deeper parts
of the Rappahannock River and in a few small creeks, but the
long-term effects of these temporary conditions on the biota have
not been studied. The smaller tidal creeks typically exhibit low
diversity, e.g., Sarah's Creek, located just below Gloucester Point,

has only one species of am@hipod, Leptocheirus plumulosus, present

and only in small numbers. Softness of the bottom and the resultant
lack of sessile epifauna may partially account for this.

The upper James is heavily polluted by Richmond and Hopewell
wastes, but water quality is restored before the estuarine portion
is reached just above Jamestown Island. Effluent from the large pulp
and paper mill at West Point could have an influence on the change
of fauna occurring at P30 in that a species such as Corophium
lacustre might become more abundant while less tolerant species
declined.

Warinner and Brehmer (1966) studied the effect of thermal
pollution on planktonic and benthic organisms from the heated
effluent of the Virginia Electric and Power Company's generating
plant located on the York River below Yorktown. Their studies
showed a decrease in diversity and numbers during the summer months
up to 400 m from the discharge. However, the affected area is
slight since the heated effluent rises above the bottom as it flows
offshore and thus poses no serious threat other than to the

immediate vicinity.



An estuary represents a rigorous environment with stress
conditions, becoming particularly severe as one moves up the
estuary to the "gradient" zone (Rochford, 1951). This results in
a low diversity of species and a high number of individuals among
the flora and fauna in this region near the head of the estuary
(Carriker, 1967). Such is the case with the amphipod population
of the local estuaries. That this occurs can be shown by two means.

One is an unpublished methodrof Sanders (personal communication)
which he calls his “Rarificétion Method." Since he has not yet |
published this method but expects to do so shortly, the process
will not be explained in detail. Essentially, this method is unique
in that it allows one to compare the diversity of different areas
even though the samples are of unequal sizes. This is accomplished
by using several simple calculations which make it possible to
determine from a single sample of any area with a known number of
species and individuals what the hypothetical diversity would be
for any other sample from the same area as long as the number of
individuals used is less than the original number. Doing this for
several randomly selected numbers of individuals for each area, a
regression can then be constructed showing the expected number of
species for any number of individuals. If the regressions for
several areas are plotted on one graph, it is then possible to
compare the differences in their diversities.

Using this "Rarification Method," the diversity regressions
were calculated for each sampling site on the York-Pamunkey system
from Y10 to P50. The initial sample for each site was obtained by
summing all the monthly samples from September 1966 through April

1967. The results are presented in Figure 6. Since the closer a
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curve approacﬂes the abscissa the lesser is the diversity, it is
apparent that diversity\drops from Y10 to P50. There also is a
distinct drop in diversity between the York River and the Pamunkey
River, with each having its own envelope of diversities. This is
more or less expected since the Pamunkey with its low salinity and
rather poor bottom substrate offers a much more rigorous environment
than does the York.

To compare the affinity of species between each collecting
site on the York-Pamunkey éystem, a trellis diagram was construcfed
according to a method explained by Warinner and Brehmer (1966). In
this method "correlation coefficients" were obtained by listing all
the species found at each of the collecting sites from September
1966 through April 1967. In each column representing a separate
site, the abundance of a particular species was recorded as a
percentage of the total number of all individuals collected at
that site. These total numbers can be obtained from Figure 6 by
looking at the extreme point for each sampling site and then
reading the corresponding sample size on the abscissa. To compare
any two sites as to species affinity, a sum was made of the lesser
percentages for each species common to both samples. In this
correlation method the relative affinity between two sites is
reflected in the final percentage obtained. Since these percentages
are based on fairly large sample sizes, there is reasonable certainty
that they approximate the actual percentages. The higher the
percentage, the greater the affinity. Arbitrarily choosing 60% as
showing good correlation, it is apparent from Table 3 that the
Pamunkey has a much more homogeneous population than does the York.

This agrees with and substantiates the results obtained from



TABLE 3
CORRELATION COEFFICIENTS OF YORK-PAMUNKEY

SYSTEM SAMPLING SITES

Y10 Y15 Y20 Y25 P30 P35 P40 P50

Y10 100

Y15 52 100

Y20 19 34 100

Y25 8 23 34 100

P30 2 3 11 22 100

P35 4 17 40 42 65 100

P40 4 6 48 31 46 67 100

P50 0 0 38 21 69 79 70 100
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Sanders' "Rarification Method." Except during late sumrer, the
population of the Pamunkey River is composed of only five species--

Gammarus sp., Monoculodes edwardsi, Corophium lacustre, Leptocheirus

plumulosus, and Melita nitida, in order of decreasing abundance.

As do all diversity indices, these two, while generally

accurate, are subject to weaknesses from sampling methods.
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