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INTRODUCTION

As part of Virginia/North Carolina Power Company's relicensing process for the
Gaston/Roanoke Rapids Project, 2 mussel survey was conducted in the Roanoke River
between Roanoke Rapids and Weldon, Northampton County, North Carolina on November 4—
6, 1996 (Figure 1). The primary purpose of the survey was to collect data on the native
mussels in the river including species present and relative abundance. According to Alderman
(1993) and Johnson (1970), 13 species of freshwater mussels have been documented to occur
in the lower Roanoke River (Table 1). Alderman (pers. com.) believed an additional species,
Ligumia nasuta, should also occur in the Roanoke River. Three species were collected from
the river below the Roanoke Rapids Da;rn (Alderman 1993). These included Elliptio

complanata, Elliptio icterina and Anodonta implicata.
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SITE DESCRIPTION

The mussel survey was conducted in the Roanoke River between the gaging station at
Roanoke Rapids and thc.raiiroad bridge at Weldon, a distance of just over three miles (Figure
1). The gaging station is approximately three miles downstream of the Roanoke Rapids Dam and
approximately 1.6 miles downstream of the Hwy 48 bridge (Exhibit 1). The areas within the
Roanoke River (as represented by Exhibit 2) where int-ensc surveys were conducted can be

divided into seven zones.

Zone 1: Roanoke River from gaging station to approximately 1500 ft downstream
and includes Island 1;

Zone 2: Roanoke River, south channel, approximately 4000 ft downstream of gaging
station (adjacent to upper section of Island 2) to approximately one mile
downstream of gaging station (over 1000 ft section of channel searched);

Zone 3: Roanoke River, south channel, just downstream of [-95, beginning at
approximately 1.25 miles downstream of gaging station and extends for
approximately 1000 ft downstream (adjacent to lower section of Island 2);

Zone 4: Roanoke River, south channel, approximately 3000 ft downstream of 1-95.
The length of the study reach approximated 500 ft; ‘

Zone 5: Roanoke River, north channel, approximately 4000 ft downstream of gaging
station (adjacent to upper north side of Island 1) with a study reach of
approximately 500 ft;

Zone 6: Roanoke River, north channel, just downstream of I-95 and extending for
approximately 2000 ft; and

Zone 7: Roanoke River, north channel, approximately 1500 ft upstream of railroad
bridge with a study reach of 1000 ft.
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Figure 1 Sampling Locations, Roanoke River, Northampton County, North Carolina.
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MATERIALS AND METHODS

Field work was preceded by a review of the mussel literature for the region and primarily
included the works of Burch (1975), Clark (1986), Fuller (1973) and Johnson (1967 and 1970).
Mr John Alderman, malacologist with the North Carolina Wildlife Resources Commission, was
also contacted for additional information on species within the Roanoke River Drainage.

The principle channels (north and south) were chosen to be surveyed. These channels
provide much of the suitable mussel habitat. Access to the river was facilitated by a small boat. A
variety of methods were utilized to search individual stream segments. Low ﬂows (2200 cfs
discharges maintained by Roanoke Rapids Dam) and good water visibility (at least three feet)
made SCUBA unnecessary. Thus, collections were made by wading and viewing the substrate
with a view box and by snorkeﬁng. Riffles, runs, pools and back water habitats were searched
using these two techniques. In addition, islands, shorelines, under cut banks and muskrat
muiddens were surveyed to determine the occurrence of refic specimens. Areas of high density
were to be analyzed quantitatively (Isom and Gooch, 1986). However, with the exception of
Corbicula fluminea, no areas of high density were encountered.

All live specimens were identified, counted, weighed, and measured; and most were
returned to the substrate. As requested by Alderman, six spectmens of Efliptio lanceolata and
seven specimens of Anodonta implicata were sent to the USFWS in Gamsville, Florida for
electrophoretic analyses. Specimens and relic shells collected on November 4 and 5 were verified
by John Alderman who retained several specimens. Scientific and common names follow those

provided by the American Fisheries Society (1988).
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RESULTS AND DISCUSSION

A list of mussel species, past and present, known to oceur in the Roanoke River is
presented in Table 1. Table 2 contains a list of mollusk species taken during the survey and the
numbers of unionid individuals found at all locations within the three mile study reach. Copies of
- the field sheets including all data dealing with height, width and weight measurements are found in
the Appendix. Examples of each mussel species are shown in Exhibits 3 through 11,

Thirteen species of unionids were known to occur in the Roanoke River drainage and
current expectations were to find only three species (Anodonta implicata, Elliptio complanata
and Elliptio icterina) in the area under study. In the three mile section of the Roanoke River,
eight species of unionids, the Asian clam, Corbicula fluminea, the pleurocerid snail, Leproxis
carinata (the crested mudalia), and the viviparid, Campeloma decisum comprised the mollusk
fauna (Table 2). During the three day collecting effort, 126 living individuals (2 were recent dead
of Lasmigona subviridis with portions of the soft parts still present) of unionids and 66 recent
relic shells were collected.

Corbicula fluminea was dominant throughout the substrate at all locations with hundreds
to thousands of individuals per Square meter. In some areas, living individuals and dead shells of
Corbicula fluminea (Exhibit 3) were a foot deep and were the primary substrate. On the large
substrate (cobble to boulder size), the pleurocerid snail Leptoxis carinata was the dominant
species.

The unionid fauna was comprised of eight species, seven of which have been recorded

from the Roanoke River. The triangle floater, Alasmidonta undulata, (Exhibit 4) which was not
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RESULTS AND DISCUSSION

listed as occurring in the Roanoke River, but is a common species on the Northern Atlantic slope,
was also taken. According to Johnson (1970), Alasmidonta undulata occurs in North Carolina in
the Cooper-Santee, Pee Dee, Cape Fear, Neuse and Pamlico river systems. Johnson (1970) lists
Alasmidonta undulata as preferring smaller streams, most often headwaters, with moderate flow
having gravel and sand substrates.

The unionid populations were of extremely low density. Thus, no effort was made to
quantify the community structure. The most commonly coliected species was Arodonta
implicata, alewife floater, (Exhibit 5) which comprised 40.5% of the living individuals and 71.2%
of the relic shells collected. The second most taken species was Lampsilis radiata radiata,
eastern lampshell, (Exhibit 9) comprising 23% of the living specimens and 10.6% of the relic
shells. Elliptio lanceolata, yellow lance, (Exhibit 7) was the third most collected species making
up 15.1% of hiving individuals and 1.5% of the relic shells. Elliptio complanata, eastern elliptio,
(Exhibit 6) was the fourth most commonly collected species comprising 12.6% of living
specimens and 12.1% of the relic shells. All other species (Alasmidonta undulata, Exhibit 4;
Elliptio cf. roanokensis, Exhibit 8; Lasmigona subviridis, Exhibit 10; and Leptodea ;)chracea,
Exhibit 11) individually made up less than 5% of living individuals and relic shells (Table 2,
Appendix).

Zone 1, in the vicinity of the gaging station and along the southern channel of Island 1,
had the highest density of individuals with Anodonta implicata, Lampsilis radiata radiata, and
Elliptio lanceolata the most commonly collected species (Table 2). These three species were

found primarily in the sand substrate. The one specimen of Elliptio cf. roanokensis was taken
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RESULYS AND DISCUSSION

from gravel substrate in a run between large boulders. The numbers of the three most common
species decreased from Zone 2 to the end of the study area. The numbers of Elliptio complanata
increased in the braided channels within Zones 4,5 and 6 (Table 2). Individuals of Elliptio
complanata were taken primarily in the gravel substrate of the riffle areas of the stream.

Overall density of the unionid mussels from the downstream zones was very low, with
extensive search efforts producing low numbers of individuals. Many of the specimens recovered
from the study reach exhibited extensive shell erosion, occasionally breaching the protection of
the shell and exposing the mussel directly to exposure to the water. The unionid populations are
directly or indirectly affected by a vanety of environmental conditions including increased
sedimentation from poor land use practices, industrial and municipal waste discharges from
multiple water usage, regulated hydraulic conditions, and isolation of populations. The cause of

low density unionid populations in the section of the Roanoke River under study was not

ascertained.
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SPECIES COLLECTION* | COLLECTION NOVEMBER 1996 STATE
STATUS**
Alasmidonta undulata Present T
triangle floater
Anodonta cataracta cataracta Historic
eastern floater
Anodonta implicata Recent Present sC
ajewife floater
Elliptio complanata Recent Present
eastern elliptio
Elliptio icterina Recent
variable spike
Elliptio lanceolata Historic Present T
vellow lance
Elliptio of. roanokensis Historic Present T
Roanocke slabshell
Fusconaia masoni Historic T
Atlantic pigtoe
Lampsilis radiata radiara Historic Present SC
eastern lamyp musse]
Lasmigona subviridis Historic Present E
green floater
Leptodea ochracea Historic Present SC
tidewater mucket
Ligumia nasuta SC
castern pond musse]
Strophitus undulatus Historic T
squaw foot
Uniomerus tetralasmus Historic
pond hom
Villosa constricta Historic SR
notched rainbow
*Data provided by John Alderman
**State Status Ranking: R=Rare; SC=Special Concern; T=Threatened; and E=Endangered.
No federal species of concern are known to occur in the area (Le Grand and Hall 1995).
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Exii 1. Roanoke Aximatclywl.S miles downstream
of Hwy 48 Bridge..

Exhibit 2. Roanoke River Approximately 4 mile downstream of [-95.
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Exhibit 5. Anodonta implicata

Exhibit 6. Eiprio complanta
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Exhibit 7. Elliptio lanceolata

Exhibit 8. Elliptio ¢f. roanokensis
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Exhibit 9. Lampsilis radiata radiata

Exhibit 10. Lasmigona subviridis




Exhibit 11. Leptodea ochracea
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