





Elphidi'um excavatum selseyensis is the dominant benthic foraminifer on the
Virginia Beach continental éhelf comprising up to 93% of the assemblage. The Spring
distribution of E. selseyensis shows it comprises greater than 80% of the assemblage in
northern and central areas, and 70% to 80% of the assemblage in the southern region. The
distribution of E. selseyensis in the fall is reduced with a greater than 80% occurrence in
the northern and central areas, and 60% to 80% in the southern area and the southern part
of the central area.

Elphidium excavatum clavata is the dominant benthic foraminifer in the northern
and southern areas. It makes up a much smaller percentage (< 8%) of the assemblage in
the central area, This species expands to significant proportions in the fall where it
composes greater than 8% (sometimes exceeding 16%) in much of the central and southern
regions.

The occurrence off southcastern Virginia of thesc forms of the genus Elphidium is
consistent with benthic foraminifer distributions reported from the mid-Atlantic continental
shelf of North America. Murray (1991) and Culver and Buzas (1980), for example,
mapped the Elphidium predominance from Cape Cod to Cape Hatteras and off the North
American Atlantic coast, respectively. Schnitker (1971) also abundant Elphidium clavatum
north of Cape Hatteras on the inner shelf.

Other species occurring on the Virginia shelf, in order of abundance, include
Quinqueloculina seminula, Ammonia parkinsoniana, Buccella frigida, Hanzawaia
atlanﬁcus, Hanzawaia concentrica and Eggerella advena. Figures 4 and 5 show the
distribution of A, parkinsoniana and Q. seminulum during Spring and Fall, 1996; plates 4
and 5 illustrate most of these species.

Although the relative abundances of Ammonia parkinsoniana in the Virginia Beach
shelf samples are low, 5% or less, the distribution of this species seems to reflect distinct
environmental conditions in the central study area. A. parkinsoniana is common

throughout the world in estuarine environments due to its tolerance of highly fluctuating
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salinities krangi'ng from brackish (dligohaline, 0.5-5 ppt} to hypersaline (>40 ppt). It lives
on the surface of fine-grained sediments down to a depth of 10 cm into the substrate and

~ has a complex life history involving bacterial and algal endosymbionts (Goldstein and
Moodley 1993). Chandler e al. (1996) found that Ammonia would only reproduce in
culture under specific conditions that included the addition of silty-clay obtained from the
Gulf of Mexico and a regular diet of phytoplankton.

The Spring distribution ol A. parkinsoniuna shows its greatest abundance in the
southern part of the central area with only sparse occurrences in northern and southern
regions. The fall distribution of A. parkinsoniana shows a slight expansion into the
northern and western sections of the central area 2 but it is still rare to absent in northern
and southern regions. Tt is unlikely that salinity variations restricted A. parkinsoniana from
inhabiting northern and southern regions. Rather, we suspect that its limited range has
more to do with resource limitations such as the availability of food, nutricnts and/or finer
grained sediments which may be available in the central region.

Quinqueloculina seminula is the dominant miliolid foraminifer that occurs in our
surficial samplcs. It is present in percentages ranging from 5-10% to 20-25% in the central
and southern regions in the Spring. However, its distribution changes in Fall when it
expands into the northern region but disappears in parts of the central region. In the Fall its

abundance is greatly reduced to <2 %.

- Conclusions

The modern benthic foraminiferal and ostracode faunas from three areas on the
Virginia Beach continental shelf allow several important new conclusions about the
meiobenthic fauna of sandy substrate environments of the continental shelf off Virginia

Beach, Virginia.
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o The 1996 faunal assemblages are extremely similar in species composition to those
obtained in previous sampling program of the North American Atlantic continental shelf .
conducted during the 1960’s. There has been no major long-term changes in the faunas

from these regions.

» Seasonal benthic foraminiferal and ostracode distribution data show that significant
changes in the relative abundance of the dominant species characterize the Spring and
Fall assemblages. Several ostracode species expand their range southward from Spring
to Fall suggesting bottom drift currents may play a role in seasonal dispersal of
populations. Other ostracode species are common in the Spring but are almost totally

absent in the Fall reflecting a complex, still poorly known population ecology.

e Foraminiferal species richness and geographic distributions arc slightly grcater in the
fall with the expansion of the species E. clavata, A. parkinsoniana, and Q. seminula,

and reduction in spatial distribution of E. selseyensis.

e Ammonia parkinsoniana has a distinct range limited to the central study region,

possibly due to food and/or substrate limitations.

e The Virginia shelf is an important source habitat for species migrating into Chesapeake
Bay. Two examples are the ostracode species, Loxoconcha williamsi and
Protocytheretta edwardsi, which occur commonly on the Virginia shelf and have also
been discovered in sediments in Chesapeake deposited prior to large-scale land clearing
of the early 19" century.

Overall, our preliminary results indicate that a complex meiobenthic community
inhabits the southeastern Virginia shelf. It is very likely that the entire community is
potentially sensitive to environmental disruption to surficial sediments. However, due to
the variable ecological requirements of each foraminiferal and ostracode species, the impact

of habitat disturbance will vary widely among the 50 or so species recovered.
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Furthermore, whereas the Virginia shelf is itself important habitat for meiobenthic
species, this region must also be considered an important source area region for species
able to migrate into coastal estuaries and bays like Chesapeake Bay. Consequently,
species’ population dynamics in the shelf region must be examined in the context of
seasonal monitoring of conspecific populations living in adjacent areas.

Additional benthic sampling of the Virginia shelf through a second seasonal cycle,
new sampling of the Virginia shell/Chesapeake Bay mouth transition, supplemented by
physical and chemical oceanographic data, would provide an ideal platform from which to
fully understand shallow marine foraminiferal and ostracode species ecology and determine

the least disruptive way to mine sand from shelf regions.
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Scanning Electron Microscope Plates of Virginia Shelf Ostracodes and
Foraminifera

Plate 1

Figure 1: Bensonocythersapeloensigiall 1965. x 134, Sta. 64, Cell 308, female, left
valve.

Figure 2: Bensonocythere sapeloenbiall 1965. x 133, Sta. 62, Cell 316, female, right
valve, internal view.

Figure 3: Bensonocythere sapeloenbiall 1965. x 141, Sta. 1, Cell 209, male, left
valve.

Figure 4: Puriana rugipunctatgUlrich and Bassler 1904) x 143, Sta. 55, Cell 264,
female, right valve.

Figure 5: Muellerina ohmertHazel 1983, x 178, Sta. 52, Cell 52, female, left valve.

Figure 6: Protocytheretta edward¢Cushman 1906)., x 83,4, Sta. 64, Cell 64, female,
right valve.

Figure 7: Cytherettid x 71,3, Sta. 62, Cell 316, female, left valve, internal view.

Figure 8:Protocytheretta edward¢Cushman 1906, x 91,7, Sta. 204, Cell 204, female,
left valve, internal view.
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Plate 2

Figure 1: Hulingsina americangCushman 1906). x 88,1, Sta. 64, Cell 308, female?,
left valve.

Figure 2: Cushmanidea seminud@€ushman 1906). x 94,2 , Sta. R2, Cell 185, female,
right valve.

Figure 3: Sahnia sp. x 141, Sta. 24, Cell 234, male, left valve.

Figure 4: Hulingsina rugipustulosgdEdwards 1944) x 147, Sta. 46, Cell 46, female,
right valve.

Figure 5: Peratocytheridea brady{iStephenson 1938). x 139, Sta. 52, Cell 213, female,
left valve, internal view.

Figure 6 Peratocytheridea bradyiStephenson 1938). x 124, Sta. 209, Cell 209, female,
left valve.

Figure 7: Peratocytheridea bradyiStephenson 1938). x 134, Sta. 51, Cell 204, female,
left valve, Note hole in middle where predator bored through carapace.

Figure 8: Eucythere declivigNorman 1865). x 151, Sta. R11, Cell 49, female?, left
valve, soft parts.
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Plate 3

Figure 1: Tetracytherurasp. A of Valentine 1971, x 166, Sta. R11, Cell 49, male, left
valve.

Figure 2: Tetracytherurasp. A of Valentine 1971, x 166, Sta. 64, Cell 308, left valve,
internal view.

Figure 3: Cytherurasp, x 167, Sta. 64, Cell 64, female, left valve.
Figure 4: Cytherurasp. x 307, Sta. 53, Cell 365, left valve.

Figure 5: Proteoconchduberculata (Puri 1960). x 104, Sta. 54, Cell 263, male, right
valve.

Figure 6: Proteoconchduberculata (Puri 1960). x 121, Sta. 53, Cell 246, female?, left
valve, internal view.

Figure 7: Loxoconcha williamsi (=aff granulataSars 186h x 151, Sta. R10, Cell 66,
female, left valve.

Figure 8: CytherurawardensisHowe and Brown 1935. x 176, Sta. 229, Cell 229,
female, left valve.

Figure 9: Microcytheresp, x 280, Sta. 53, Cell 365, lateral view.

Figure 10: Microcytheresp x 307, Sta. 53, Cell 365, dorsal view.
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Plate 4

Figure 1: Elphidium clavatax 191, Sta. 52, Cell 213.

Figure 2: E. selseyensisx 164, Sta. 57, Cell 372.

Figure 3: Quinqueloculina seminulumx 122, Sta. 54, Cell 332.
Figure 4. E. clavatax 176, Sta. 57, Cell 372.

Figure 5: E. selseyensix 178, Sta. R11, Cell 49, aperture L.
Figure 6: Hanzawaia concentricax 147, Sta. R9, Cell 104.

Figure 7: Ammonia parkinsoniana 176, Sta. R2, Cell 185, spiral side.
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Plate 5

Figure 1: Buccella frigida x 217, Sta. 57, Cell 372, umbilical view.

Figure 2: Ammonia parkinsoniana 181, Sta. R14, Cell 24, umbilical view.
Figure 3: Planulina merax 141, Sta. 52, Cell 213.

Figure 4: Hanzawaia atlanticusx 122, Sat. R4, Cell 183.

Figure 5: Guttulina lacteax 176, Sta. 59, Cell 360.

Figure 6: Buccella frigida x 217, Sta. R2, Cell 185.

Figure 7: Hanzawaia concentrigax 151, Sta. 51, Cell 204, flat side view.
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Appendix 1: Specles Census data of Foraminitera on the Virginia Continental Shelf, Spring 1996
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Appendix 2: Species Census data of Foraminifera on the Virginia Continental Shelf, Fall 1996
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Appendix 3; Species Census data of Ostracoda on the Virginia Continental Shelf, Spring and Fall 1996
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Appendix 3: Species Census data of Ostracoda on the Virginia Continental Shelf, Spring and Fall 1596
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Nov-96 [174 [36.816 |75.907 4 6
Nov-86 (176 [36.816 {75.808 1 1

Cronin, Ishman, Wagner, Cutter
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The Department of the Interior

As the Nations’s principal conservation agency, the Department of the Interior has
responsibility for most of our nationally owned public lands and natural resources, This
includes fostering sound use of our land and water resources, protecting our fish, wildlife,
and biological diversity, preserving the environmental and cultural values of our national
parks and historic places; and providing for the enjoyment of life through outdoor recreation.
The Department assesses our energy and mineral resources and works o ensure that their
development is in the best interests of all our people by encouraging stewardship and citizen
participation in their care. The Departiment also has a major responsibility for American
Indian reservation communities and for people who live in island territories under U.S.
Administration.

The Minerals Management Service Mission

As a bureau of the Department of the Interior, the Minerals Management Service’s (MMS)
primary responsibilities are to manage the mineral resources located on the Nations’s Outer
Continental Shelf {OCS), collect revenue from the Federal OCS and onshore federal and
Indian lands, and distribute those revenues.

Moreover, in working to mest its responsibilities, the Offshore Minerals Management
Program administers the OCS competitive leasing program and oversees the safe and
environmentally sound exploration and production of our Nation’s offshore natural gas, oil
and other mineral resources. The MMS Royalty Management Program meets ifs
responsibilities by entrusting the efficient, timely and accurate collection and distribution of
revenue from mineral leasing and production due to Indian tribes andallottees, States and the
U. 8. Treasury

the MMS strives to fulfill its responsibilities through the general guiding principles of: (1)
being responsive to the public’s concerns and interests by maintaining a dialog with all
potentially affected parties and (2) carrying out its programs with an emphasis on working to
enhanoe the quality of life for alf Americans by lending MMS assistance and expertise to
economic development and environmental protection.



