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INTRODUCTION

The U.S. Army Corps of Engineers, in their Chesapeake Bay Resource Study,
needs to establish both a "dynamic benchmark" of existing biological conditions
and a foundation for the capability to predict the future effects of rapidly
accelerating urbanization and industrial development and other resource
management decisions on the biota of Chesapeake Bay. To meet that need it is
mandatory to know the extensiveness and intensiveness of research activities.

This index was prepared to summarize, identify and cross-reference
biological research in order to identify the present level of research efforts.
Because of the large number of individuals and agencies involved in Bay
research, the indexing effort was limited to the following sources for which
project descriptions exist: RANN-supported research at the University of
Maryland and Virginia Institute of Marine Science, The Rhode River Project,
and current research (mon-RANN) efforts of the Natural Resources Institute and
the Virginia Institute of Marine Science. Four documents formed the primary
sources, these are designated by Roman numerals as follows:

Vol. I -- The Chesapeake Bay: University of Maryland Research Outlines for the
National Science Foundation Program in Research Applied to National
Needs, For the Period July 1, 1971 - June 30, 1972, L. Eugene Cronin,
R. Lamar Green and Robert W. Krauss, Principal Investigators.

Vol. II - Research on Chesapeake Bay and Contiguous Waters of the Chesapeake
Bight of the Virginian Sea: At the Virginia Institute of Marine
Science, Gloucester Point, Virginia and Wachapreague, Virginia,
William J. Hargis, Jr., Director. RANN (IRRPOS) Project Report No. 4
& Sea Grant Program Report No. 4 in cooperation with Langley Research
Center, National Aeronautics and Space Administration, Special
Scientific Report No. 49 of the Virginia Institute of Marine Science

Gloucester Point, Virginia 23062, June 1971.
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Vol. III - Research on the Bay: Staff and Projects Related to the Resources of
Chesapeake Bay. Natural Resources Institute, University of Maryland,
Chesapeake Biological Laboratory, Seafood Processing Laboratory.
Reference No. 71-30: L. Eugene Cronin, Director,

Vol. IV -- Rhode River Estuary: Volume II - Interdisciplinary Research on a
Watershed-Estuarine System of the Chesapeake Bay. Submitted to
National Science Foundation by Smithsonian Institution in Association
with the Johns Hopkins University and University of Maryland.

Note: The Rhode River project (Volume IV alone) is composed of research
proposals rather than project abstracts, and initial indexing was prepared from
that source. A later description of Rhode River projects has come to our
attention and has been designated as Volume IV-A. This document is: '"The Rhode
River Research Program, January 1972", Listings in Volume IV have been cross-
referred to those listed in Volume IV-A.

The index was prepared from existing project abstracts and is by no means
complete in scope. Many significant omissions such as the Bay biological
research being conducted at the Johns Hopkins Chesapeake Bay Institute
and the National Marine Fisheries Service at Oxford, Maryland are apparent,
as well as the research being conducted by private institutions such as the
Philadelphia Academy of Natﬁral Sciences. In view of these omissions, this
index becomes a first approximation to the task of detailed inventorying of
current research. To remediate these omissions, we have circulated standard
forms to all Bay researchers known to us. This form and an example are shown
on page 37 and ff.

It is hoped that individuals and institutions will respond to the request
for project abstracts and that this effort can be expanded beyond the narrow
limitations of "biological or biologically-related" research. Researchers,
managers, granting institutions, and students could benefit immensely from a

continuing effort.
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Citations given in the index refer to volume and project number or volume
and page number. Each project is identified by complete title and by principal
investigator(s) only (see page 34 and £f). Users, therefore, should have access
to the original documents noted above for complete project descriptions.

Any effort of this type involves arbitrary decisions as to the assignment
of projects to index categories and to the interpretation of the project
descriptions themselves., We take full responsibility for these assignments.

We have relied chiefly on the content of the written descriptions as the
authority for indexing and have suppressed the interpretation or extension of
these descriptions. Inclusivity was decided on the basis of biological or
biologically-related content. This too was a difficult criterion to apply.

Current research is dynamic, some indexed projects have been changed,
assimilated into other projects, or in some cases, dropped. It is not possible
to continually adjust the indexing to reflect the current status. We have
deleted from the index only those projects that, to our knowledge, were never
actually initiated.

Two-hundred and sixty-eight project summaries were indexed in this report--
it is hoped that this effort can be improved, continued, and the coverage

increased to include all Bay research efforts.
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Acartia spp.
copepods, II-161, III-43

Advisory services
to Potomac River Fisheries Commission, III-25

Agricultural runoff
source of phosphates, IV-10

Alewife, see Alosa pseudoharengus

Algae
Anacytis nidulans, IV-10
Bryopsis plumosa, II-88, 92
Chlorella pyrenoidosa, IV-10
Oscillatoria, IV-10
Phosmidium, IV-10
Saprospira grandis, IV-10
blue-green, IV-10, 13
bioluminescence, IV-15
cultures, IV-15
eutrophication, I-11
nutrients, I-11, IV-10

Alosa spp.
A. aestivalis, blueback herring; growth, abundance, feeding,
biology and energetics, II-60
A. medioeris, hickory shad; biology and management, II-58, 59
A. pseudoharemgus, alewife; role in pesticide tramsport, II-175
A. sapidissima, American shad; biology and management, II-58, 59

Amino acids
dissolved and free, 1I-50, 51, 52, 54
ultraplankton, II-56

Amphibians
monogenetic trematodes in, II-105

Amphipod population
Gammaridae, I-42
role in food chain, IVA-13

Anacytis nidulans
a planktonic autotroph, IV-10

Analysis
cost-benefit, economic and biological, IV-2
cross spectral, IV-3
of data, IV-3, 15
Fourier, IV-3



Analysis (cont'd)
harmonic, IV-3, 15
multivariate, II-53, 66, 74, 105; IV-8, 17
organic chemical, of water, IV-20
periphyton for phosphorus, etc., IV-10
of Rhode River watershed for heavy metals, IV-11
of species diversity indices, IV-3
statistical, IV-3, 17
of variance, IV-3

uilla rostrata, American eel
systematics and biology, II-80

Annelida
Baltimore Harbor and Chester River, III-11
polychaetes, II-156; IV-19

Aquaculture
Calico crabs, II-86
closed cycle systems, I-5, 35
finfish, I-5
hard clam, II-23, 86
marine extension service, II-9
oysters, I-6; II-82, 86; III-21
scallop, II-22, 86
shellfish, I-5, 6; IV-l1ll1

Aquatic vegetation
benthic, IV-20
contributoxrs of organic materials, IV-16, IVA-2
diseases, IV-16, IVA-2
fluctuations, IV-16
food for waterfowl, III-47a
Herbarium, C.B.L., III-47b
marsh, II-171, 173
remotely sensed, IV-5
rooted and submerged, ecology of, IVA-2
viral diseases of, I-10
weeds, control of, IVA-2
weeds, dispersal patterns, IV-5

Aquifer
Rhode River, IV-9
see also water supplies

Areal changes
in Rastern Shore marshes, II-132
see also remote sensing

Argopecten irradiamns, bay scallop
mariculture, II-22, 86

Arylsulfonates
biocdegradation of by bacteria, I-32



Assateague Island
effects of dredging, III-49
environmental study of, III-49

Atlas
ciliate protozoa, IV-19
fish eggs and larvae, III1-28

Bacteriophage
in an estuarine or marine bacterium, II-101

Bacteria
bacteriophage, II-101
cycling of matter, I-8, 32
degradation of arylsulfonates, I-32
organic assimilition by, IV-20
Staphylococcus aureus, II-87
sulfur, nitrogen, and carbon cycles, IV-13

Bairdiella chrysura, silver perch
age and growth, II-77

Baltimore Harbor
biological study of, III-1l1
compared with Chester River, III-1l
heavy metals in sediments of, III-45
hogchoker, III-1l

Behavior
Elasmobranch fishes, I-38
striped bass, migratory, III-33
striped blenny, II-68

Benthic
animals, II-154
ciliate protozoa, IV-19
communities, II-154-156, 176, 177; IV-19, 20, IVA-13
in dredged areas, II-177
fauna, II-157, 158
fish, III-11
infauna of Zostera beds, II-179
invertebrates, III-9, 11; IVA-6
macroinvertebrates, II-151; IVA-13
plants, heterotrephy in, IV-20
study of Cove Point, III-34

Bibliography
blue crab, II-32
controls of fish diseases, II-113
MERRMS, James River, then Chesapeake Bay, II-12
monogenetic trematodes, II-104

Biodegradation
arylsulfonate detergents by bacteria, I-32
hydrocarbons, nitrogen compounds, petroleum, IV-13
by primary producers, bacteria, and fungi, IV-20
wetlands detritus, IVA-13
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Biogeochemical
cycles of mud flats and estuarine regions, IV-13
transformations at soil, water, air interface, IV-13
see also geochemical

Biological control of
aquatic weeds, IVA-2
sea nettles, II-43, 45; III-36

Bioluminescence
and primary productivity, IV-15

Bivalve molluscs
ciliate protozoa within, IV-19
infaunal, IV~17
transport, II-83

Black drum
see Pogonias cromis

Blenny, striped
see Chasmodes bosquianus

Blood chemistry
Morone, III-18

Blue crab
see Callinectes sapidus

Blueback herring
see Alosa aestivalis

Bluefish,
gsee Pomatomus saltatrix

Brevoortia tyrannus-Atlantic Menhaden
juvenile, population dynamics of, II-79
monogenetic trematodes of, II-115
see also Clupeidae

Bryopsis plumosa
substrate for fungus, II-88, 92

Bull shark, see Carcharhinus leucas

butoxyethanol, 2, 4-D ester
herbicide, III-46, 48

Cadmium
see metals, heavy

Calico crab
see Ovalipes ocellatus



Callinectes sapidus
abundance, II-27, III-26
bibliography, II-32, III-26
by-products from shellfish wastes, III-52a
heavy metals, III-52b
mariculture, I1I-86
optimum conditions for shedding, III-53a
overwintering near power plant, III-26
pasteurization with microwave energy, III-53b
prediction of stocks, II-29
production of soft crabs, II-30
seafood extension service, III-51
serum chemistry, II-46
winter dredge fishery, II-28

Calvert Cliffs -~ nuclear steam electric station
ecological effects of, III-19, 30

Cancer irroratus, rock crab
distribution, abundance, and ecology, II-40
growth, reproduction, and distribution, II-42
soft, producing marketable quantities of, II-31

Capsaloidea
monogenetic trematodes, II-112

Carbon cycle
and microorganisms, IV-13

Carcharhinus leucas, bull shark
ecological and behavioral studies of, 1I-38
see also Elasmobranchs

Catfishes, see Ictalurus spp.

Cellulose and hemicellulose
fungal decomposition of, IV-13

Chalk Point
effect on primary production and phytoplankton standing crops, III-31
post-operative assessment, effect on entrained organisms, III-33
thermal requirements and tolerances of key estuarine organisms, III-32

Chasmodes bosquianus, striped blenny
PCB's in, II-163
pheromones in, II-68

Checklists
insects, I-26
plants, IV-5
protozoa, I-39
see also inventory

Chesapeake and Delaware Canal
hydrographic and ecological effects of enlargement, III-9
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Chesapeake 2070
teenage environmental education program, III-56

Chester River
biological survey, III-1l1

Chlorella pyrenoidosa, alga
phosphorus metabolism, IV-10

Chlorinated hydrocarbons
concentration in surface films, II-142
in oysters in Virginia, II-153
in suspended sediments, IV-8
transport by anadromous fish (alewife), II-175
see also pesticides

Chlorine and thermal shock
effect on copepods, II-161
effect on primary production, III-31

Chrysaora quinquecirrha, sea nettle
biochemical studies, II-44

control of, II-43, 45; III-36
pharmacology and toxins of, I-29; III-36
physiological studies, II-45

sexuality of, I-40

Chytrid fungi, I1I-88, 89, 92, 96
Ciliate protozoa, IV-19

Circulation and mixing
see hydrography

Citharichthys arctifrons, Gulf Stream flounder
development, II-71

Clams
Mercenaria mercenaria, hard clam, II-23, 86, 148, 150
Mya arenaria, soft, II-152; III-20, 48
Rangia cuneata, II-158, 159, 162, 172
hydraulic dredge, II-148; III-20

Closed envirommental cycle system
finfish, I-5
shellfish, I-5, 6
see aquaculture

Clupeidae
alewife, Alosa pseudoharengus, II-175
American shad, Alosa sapidissima, II-58, 59
blueback herring, Alosa aestivalis, II-60
hickory shad, Alosa mediocris, II-58, 59
menhaden, Brevoortia tyrannus, II-79, 115

Cobia, see Ranchycentron canadum




Community awareness
action plan, Rhode River, IV-1
program for the Bay, III-57

Computer
see model, computer; data bank; inventory

Computer processing
water quality data, IV-14

Copepods
Acartia spp., II-161; III-43
calanoid, II-36, 61, 161; III-43
chlorine, II-161
thermal shock, II-161

Copper
see metals, heavy

Coronadena mutablis
polyclad oyster associate, II-11l

Cove Point
benthic study, III-34
overwintering blue crabs, III-26

Cownosed ray, see Rhinoptera bonasus

Crabs
see Callinectes sapidus (blue crab), Cancer irroratus (rock crab),
Neopanope texana (mud crab), Ovalipes ocellatus (calico crab)

Crangon septemspinosa, sand shrimp
biology, II-33

Crassostrea virginica, American oyster
diseases, 1I-81, 82, 85; III-40
harvest, II-148
heat, II-22; III-30, 33
herbicides, III-48
hydraulic dredge, II-148
larvae, II-15, 19, 83, 86; III-21, 22, 30, 33
mariculture, I-6; II-81, 82, 86; III-21, 23
metals, I-23; III-33, 45; IV-1l1
pesticides, II-153
power plants, III-30, 33
predators, II-149
sediment, III-24, 45
setting, II-84, 86, 149

Currents
circulation, II-131, 133
models, III-44
subsurface, II-169
surface, II-170; IV-5
velocity, III-44, IV-21
see also hydrology



Cyclopteridae
Liparis commensal with scallops, II-67

Cyprinodontidae
effect of heavy metals on Fundulus, IV-11
parasitic dinoflagellates of, II-110

DNA
in oyster larvae, III-30

Data bank
crabs, II-28, 29
coordinated research project, II-10
Flora North America, IV-3
inventory extemsion project, II-11
inventory of land use and natural resources, IV-2
MERRMS, II-12
monogenetic trematodes, 1I-102
nutrients, zoo-and phytoplankton, IV-15
see also inventory

Decapoda
Emerita talpoida, sand flea, II-37
Larvae, II-37, 38, 39
Lepidopa, II-37
protozoan parasites, III-40
see also crabs, shrimp

Decomposition
Arylsulfonates by bacteria, I-32
by fungi, yeasts, blue-green algae, bacteria, IV-13
by a marine chytrid fungus, II-96
see also biodegradation

Delaware River
striped bass, status of, II-35

Dermocystidium, oyster disease, II-81; III-40

Detergents
arylsulfonate, biodegradation of, I-32

Detritus
contribution of submerged rooted plants to, IVA-2
food chains, IVA-13
see also heterotrophy, nutrients, organic debris, organic materials

Diadumene leucolena, sea anemone
sexuality, I-40

Diatom
communities, II-99
nutritional requirements, IV-13
see also phytoplankton



Dinoflagellates
Dinophyceae, IV-15
bioluminescent, IV-15
nutritional requirements, IV-13
parasitic to cyprinodonts, II-110
thecate, II-100

Diseases, disease organisms
aquatic plants, I-103 IV-16, IVA-2
decapods, II-95; III-40
Dermocystidium, II-81
fish, II-113; III-40
fungal of aquatic vegetation, IV-16
management of, II-7, 81, 82, 85
molluscs, II-81, 82, 85; III-40
MSX, II-81, 82, 85
profile in Rhode River, IV-16
protozoan, I-39; III-40
prevention, I-5
viruses of vascular plants, I-10
see also bacteria, fungi, parasites, protozoa, epizootics

Diversity, see species diversity
Dragonfly, see Odonata

Dredging
in Assateague for erosion control, III-49
benthic recruitment in dredged areas, 1I-151, 177
Cove Point benthic survey, III-34
effect on organisms of suspended and deposited sediments, III-35
enlargement of Chesapeake and Delaware Canal, III-9
hydraulic clam, II-148; III-20
oyster burial, III-24
see sediments

Drum
Pogonias cromis, black, II-64a
Sciaenops occellata, red, II-64b

Dye (tracer) study of Rhode River, IV-21

Eastern Shore
areal changes, II-132
circulation, II-133
Chester River, III-11
tidal marshes, II-132, 133, 134, 136, 138, 139

Education
aquarium as teaching aid, III-55
Chesapeake 2070, III-56
citizen involvement, III-57; IV-1
environmental, III-54
fisheries curriculum, University of Maryland, III-29
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Eel, American, see Anguilla rostrata

Eelgrass, see Zostera marina

Effluents
pulp and paper mill, II-69
recovery of metals, I-17
sewage outfalls, III-50; IV-entire
see power plants, thermal effects

Elasmobranchs
ecological and behavioral studies, I-38
skates, East Coast, II-74
see sharks, skates, rays

Emerita talpoida, sand flea
distribution of larvae, II-37

Energy flow
bacteria, I-8, 32
between marsh and pelagic system, III-37
detritus flux in marshes, II-174
estuarine food chains, I-35
juvenile menhaden, 1I-79
model, III-37, 39, 43
planning needs, III-39
primary production, III-37
role of marshes in preventing eutrophication, II-168

Entrainment
Calvert Cliffs, III-30
Chalk Point, Morgantown, Nanticoke, III-33
effect on primary production, III-31
larval fishes, II-157

Epizootics, see diseases, disease organisms

Erosion
Assateague, III-49
barrier islands, II-134
dredging, II-49
remotely sensed, IV-5
Rhode River, IV-1, 5
siltation, remotely sensed, IV-5
storm, II-139
Virginia shoreline, II-139

Etropus microstomus, smallmouth flounder
development, II-71
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Eutrophication
algae, I-11; IV-10
bacteria I-32; IV-10
detergents, I-32
nutrients, I-113 IV-10
Patuxent, II-31
phosphorus metabolism in microbial communities, IV-10
primary production, upper Bay, III-37
roles of marshes in preventing, II-68
see also individual references to above

Eurasian watermilfoil
see Myriophyllum spicatum

Eurytemora affinis, copepod
spatial and temporal distribution, III-43

Extension services, II-9; III-51b
Fish, anadromous, see Qlupeidae

Fish eggs and larvae
atlas, III-28
biology and ecology, III-27
Chesapeake and Delaware Canal, III-9
power plant effects, III-33

Fish kills
excessive algal blooms, IV-10

Fish populations - see populations, fish
Fisheries science curriculum, III-29

Flora North America
information system, IV-3

Flux
of marsh detritus, II-174
of materials at mouth of Bay, II-117
of materials from Bay into Rhode River, IV-21
see also energy flow

Food chains, webs
analysis of ciliate protozoa, IV-19
concentration of heavy metals, IV-11
ecosystem model, I-35
Menidia menidia as a carnivore, I-35

organic debris and associated microorganisms, III-42; IVA-13

plankton baseline studies, Va., II-25
primary productivity, I-35; II-49
role of amphipods, IVA-13

role of phytoplankton in, IV-15
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Foraminifera
population ecology, IV-17

Fundulus spp.
heavy metals, IV-1ll
parasitic dinoflagellates, II-110

Fungi
biogeochemical cycles, IV-13
cellulose and hemicellulose decomposers, IV-13
effects of pollution on distribution, IV-16
Imperfecti, IV-16
Labyrinthula sp. in Zostera, II-97
marine chytrids, II-88, 89, 92, 96
marine monocentric, II-94
organic assimilition by, IV-20

Phlyctochytrium sp., II-88, 89, 92
Phycomycetes, I-12; II-91

Gammaridae, Amphipoda
population comparison, I-42

Gear
development for harvest of molluscs, II-148
modification for more efficient crab catching, III-26

Genetic controls
in natural zooplankton populations, III-43

Geochemical
cycles, IV-13, 14
forms and migration of trace elements, I-21
see also biogeochemical

Glycogen content
effects of starch supplements on hard clams and ribbed mussels, II-150

Grass shrimp, see Palaemonetes vulgaris

Ground-truth surveys
vegetation and soils, IV-5

Ground water
assessment of, Rhode River, IV-9

Gulf Stream
cyclonic eddies, II-130

Hampton Roads
benthic study of, II-154, 155, 156

Hard clam
see Mercenaria (=Venus)mercenaria

Hard crab
see Callinectes sapidus
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Hatcheries
oysters, II-81, 82, 86; III-21, 23
Bay scallop, Calico crabs, clams, oysters, II-86

Hazardous substances
see pollutants

Helminths
parasites of molluscs, II-106

Herbaria

CBL, maintenance and additions, III-47
SI and CBCES, IV-5

Herbicides, 2, 4-D, butoxyethanol ester and others
accumulation and loss rates in oysters and clams, III-48
control of Eurasian watermilfoil, III-46b; IV-16
toxicity to macrofauna, III-46a

Herring - see Clupeidae

Heterotrophy
algae, IV-10
in benthic plant communities, IV-20
ultraplankton, II-56
see also detritus, nutrients, organic debris, organic materials

High altitude photography
see remote sensing

Hogchoker, Trinectes maculatus
Baltimore Harbor amd €hester River, III-ll

Hurricane Camille

effect of excessive freshwater on temperature and salinity at Bay mouth
1I-140

Hydraulic model - see model, hydraulic

Hydrographic data
Chesapeake and Delaware Canal, III-9
circulation and mixing, II-131; IV-21
Dam Neck currents, II-170
dye (tracer) study, IV-21
flushing action of fresh water, IV-9, 11, 21
James River, Mobjack Bay, Rappanhannock River for Bay model, II-119
modification and erosion by storm, II-136, 139
Rhode and West Rivers, IV-21
runoff, IV-21
subsurface currents off Virginia Beach, II-169
surface currents, remotely semnsed, IV-5
taken during crab surveys, II-27
upwelling in Norfolk Canyon, II-62
York River for its model, II-124
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Bydrologic
cycle, IV-19
system, IV-1

Rydrology
Rhode River basimn, IV-1, 9, 21

Ictalurus spp. catfishes
I. punctatus, I. catus, I. nebulous, management, II-70

Indicators of pollution or change, biological
Baltimore Harbor, III-11l
benthic communities of Hampton Roads, II-154, 155, 156
benthic organisms, heavy metals, IV-1l
disease profile of aquatic vegetation, IV-16
phytoplankton, IV-15
protozoa, IV-19
use of, IV-17

Industrial wastes, see wastes, industrial

Insects
inventory, I-26

Inventory
bibliographic, II-12
Elasmobranchs, I-38
envirommental, IV-2
of extant capabilities in lower Bay area, II-16
Flora North America, IV-3
Gammaridae, amphipods, I-42
heavy metals, IV-11
insects, I-26
land use and natural resources, IV-2
of natural entities of the Bay, II-10, 11
plankton, IV-15
protozoa, I-39
resources and processes of Bay, III-6
of a river system for a computer model, I-3a
wetlands flora, II-166
wetlands, shorelines shallows of lower Bay and tributaries, II-11, 166

James River, II-14, 15, 19, 47, 60, 70, 78, 85, 111, 119, 121, 126, 157, 138,

159, 162
Jellyfish
see Chrysaora quinquecirrha
Kinetics

chlorophyll fluorescence, IV-15

heavy metal transport, IV-11

organic compounds in estuarine systems, IV-20

phosphate metabolism, IV-10

response to and recovery from natural perturbations, IV-15
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Labyrinthula sp. fungi
life cycle and sporulation, II-97

Land use
action plan for Rhode River, IV-1, 2
citizens program for Chesapeake Bay, III- 57
data, IV-3
history, IV-1
monitoring with high altitude photography, II-145

Larvae, Decapoda, II-37, 38, 39, 86, 188
see also crabs, shrimp

Larvae and eggs, fish
atlas, III-28
Baltimore Harbor, III-11
biology and ecology, III-27
effects of widening Chesapeake and Delaware Canal, III-9
entrainment, II-157; III-30, 33
optimal conditions for development, III-9
power plant effects on, II-157; III-30, 33
striped bass, II-57; III-13

Larvae, Pelycepoda
brackish water clam, II-159
hard clam, II-23, 86
oysters, I1I-15, 19, 81, 83, 86, 160
scallops, II-22, 86
soft clam, II-152

Larvae, trematode
parasites of fishes, II-107

Lead, see metals, heavy

Leiostomus xanthurus, spot
protozoan disease of, III-40

Liparis (snailfish)
commensal with scallop, II-67

Lepidopa, Decapoda
morphology of larvae and distribution, II-37

Management
baseline ecological information for, III-30, 31, 32, 33, 34; 1IV-14, 15
Bay resources, II-7, 10, 12, 16
blue crab, III-26
catfishes, II-70
CBL museum, III-7b
coastal zone, II-16
consultant on shellfish problems, III-25
land-use plan, IV-1
larvae, shellfish, II-7, 86
river herring and shad, II-58, 59
striped bass, II-57; III-13
studies, publication of, III-7a
see also data bank - 15 -



Maps
computer, IV-2
marsh plant communities, II-146
Rhode River area, IV-1
topographic, IV-2

Mariculture - see aquaculture

Marshes
areal changes, II-132
channels, sediment transport, II-138
detritus flux, I1I-174
Eastern Shore, Virginia, II-132, 133, 135, 138
energy flow, III-37
erosion of barrier islands, II-134, 139
eutrophication, II-168
heterotrophy and benthic plant communities, IV-20
inventory, II-1ll ‘
nutrients, II-31; III-31
plants, herbarium, III-47b
plants, mapped by remote sensing, II-146; IV-5
plant productivity, II-178
primary production, II-168; III-31, 37; IVA-20
salinity, II-178
standing crop, II-173; IV-5
storm wave and storm surge, II-136
thermal loading, III-31
vegetation, II-171, 173; IV-16
water quality, II-31

Mass and energy flow
see energy flow

Menhaden, Atlantic
see Brevoortia tyrannus

Menidia menidia, Atlantic silverside
carnivore in food web, I-35

Mercenaria (=Venus)mercenaria, hard clam
distribution and farming, II-148
effects of starch supplement on glycogen content of, II-150
mariculture of, II-23, 86

Mercury
see metals, heavy

Metabolism
community, IV-14
Modiolus demissus, ribbed mussel, II1-150
of phosphorus and phosphates by algae, IV-10
see also heterotrophy
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Metals, heavy

and background radiation, I-19

Chalk Point, III-33

concentration by oyster, mechanism, IV-1l1

concentrations in Bay seafoods, III-52; IV-1l

concentration in Bay water, IV-21

content in shell fish and its relationship to power plants, III-33

controlled production of oyster larvae for analysis of, III-21

copper, uptake by oysters, I-23

distribution and tramsport, IV-11

distribution in sediments and shellfish (Hg, Cu, Cd, Pb, Zn), II-164, 172;
Iv-11

distribution in sediments of Baltimore Harbor and uptake by oysters, III-45

monitoring, IV-1l1

Morgantown, III-33

recovery for recycling (Co, Ni, Cu, Ti, Cd, Cr, Pb, Mn, Mo, Sb, V, and Zn),
I-17

in suspended sediments, IV-8, 11

total load factor, IV-1ll

Microorganisms
see bacteria, detritus, fungi, organic debris, protozoa, viruses

Microsporida
Ichthyosporidium, Nosema, Perezia, Glugea, Encephalitozoon, III-40

Migratory behavior
striped bass-sonic tagging, III-9, 33
striped bass, III-13, 15

Milfoil, see Myriophyllum spicatum

Minchinia nelsoni, MSX
oyster disease, II-81, 82, 85; III-40

Mineral survey and radioactivity of Bay sediment, I-19

Mineralization
by bacteria at Rhode River, I-8

Model, ecosystem, I-35

Model, energy flow
in an estuarine system, III-37, 43
detritus food chain, IVA-13

Model, hydraulic
Bay model, field data acquisition for, II-119; III-44
James River, testing steadiness and repeatability of, II-126
York River, Field data acquisition for, II-124
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Model
for analysis of water movement, II-128
Bay circulation, II-117
beach erosion, II-136, 139
circulation and mixing around Bay reactor, II-131
detritus food chain, IVA-13
equation of unsteady flow, II-128
field data acquisition for Bay, III-44
Gulf Stream eddies, II-130
optimum economic and societal use of Bay, I-3b, 15
Rappahannock River, II-127, 128, 129
Rhode River, IV-2, 3
river system tributary to Bay, I-3a
salinity distribution and dissolved 0, concentration, II-127, 128
statistical model, II-136, 139
temperature distribution of nuclear power plant effluent, II-121
thermal discharge in James River by nuclear power plant, II-128
thermal-biotic, III-32
urbanization, IV-2

Modiolus demissus, ribbed mussel
effects of starch supplements on glycogen contents of, II-150

Molluscs
ciliate protozoa within, IV-19
as intermediate hosts for helminths, II-106
larvae, effects of thermal shoeck on, II-160
see bivalves, clams, mussels, oysters, scallops, snails

Morgantown
entrained organisms, III-33
heavy, metals, III-33

Morone americana, white perch
age, growth and mortality in James and York Rivers, II-78
Baltimore Harbor and Chester River, III-1ll

Morone saxatilis, striped bass
Baltimore Harbor and Chester River, III-11
biochemical populations, III-16
blood chemistry, Morone spp., III-18
conditioning to methoxychlor, II-75
effect of power plants, III-33
management, II-57, III-13
migratory behavior, III-33
parasites of, II-106
status in Delaware River, II-35
stocking in Virginia, II-57
tagging, III-9, 13, 15, 33

MSX, Minchinia nelsoni
oyster disease, II-81, 82, 85; III-40
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mud crab, see Neopanope texana

Muddy Creek
sewage treatment plant, IV-5, 14

Mugil curema, white mullet
growth, predation and distribution, II-65

Museum, see reference collection

Mussels, ribbed, see Modiolus demissus

Mya arenaria, soft shell clam
ecology, II-152
effects of dredging, IIX-20
effects of a herbicide, III-48

Myriophyllum spicatum, Eurasian watermilfoil
diseases, IV-16; IVA-2
effects of cutting and herbicides, III-46b
food for waterfowl, III-47a

Neomysis americana, opossum shrimp
toxicity of paper mill effluents, II-69

Neopanope texana, mud crab
growth and reproductive biology, II-41

Nitrogen cycle, IV-13

Northern puffer, see Sphaeorides maculatus

Nuclear power plants
see power plants

Nutrients
assessing and predicting effects of changes in, IV-15, 18
in distribution and growth of algae, I-1l1
effect on ecology of submerged aquatic vegetation, IVA-2
interaction with zoo- and phytoplankton, IV-15
marshes, II-168, 174; III-31
organic debris, III-37, 42
phosphorus metabolism in microbial communities, IV-10
primary production, III-31, 37; IV-15
rate of supply to plankton due to turbulent mixing, IV-21
role in eutrophication, I-11
from runoff, IV-10, 21
in suspended sediment, IV-8
synthesized, IV-13
turnover rates, IV-15
see also detritus, heterotrophy, organic debris, organic materials

Oscillatoria, blue-green algae, IV-10

0il
film, II-146
slides, II-143
spilled, II-18 - 19 -



Opossum shrimp, see Neomysis americana

Organic debris
and associated microorganisms in food chains, III-42; IVA-13
quantity and quality, III-37
see also detritus, heterotrophy, nutrients, organic materials

Organic materials
accumulation by epifauna, IV-14
benthic plant communities as absorbers and degraders of, IV-20
dissolved in sea water, IV-13
from aquatic plants, IV-16
relationship to algae, IV-10
relative importance, III-37
in Rhode River, IV-16, 20
suspended and dissolved, III-37
uptake by ultraplankton, II-56
see also amino acids, detritus, heterotrophy, nutrients, organic debris

Oyster, American, see Crassostrea virginica

Palaemonetes vulgaris, grass shrimp
effects of temperature and salinity on survival and development, II-39

Ovalipes ocellatus, Calico crab
mariculture, II-86

Pamunkey River
benthos, II-176

Paramoeba
P. pemaquidensis, possible causative agent of grey crab disease, II-95

Parasites
dinoflagellate of cyprinodont fishes, II-110
of invertebrates, I1I-106
protozoan, 1-39; III-40
of vertebrates, II-106
see diseases, disease organisms; helminthsj trematodes.

Patuxent River
assessment of power plant effects, III-33
biodegradation of detergents by bacteria, 1-32
ecosystem analysis, I11-39
fungi, I-12

PCB's
in Virginia oysters, II-153
water quality and breakdown rate in fish, II-163
see also pesticides

Perch, see Bairdiella chrysura, silver; Morone americana, ﬁhite
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Pesticides and PCB's
chlorinated hydrocarbons, II-142, 153, 175; IV-8
PCB's, II-153, 163
in surface films, II-142
transport by anadromous fish (alewife), II-175

Pheromones
in oysters, II-23
in striped blennies, II-68

Phlyctochytrium sp., fungi
acid production, II-89

taxonomy, II-88
ultrastructure, II-92

Phormidium sp.
a surface dwelling blue-green alga, IV-10

Phosphorus, phosphate, ortho-phosphate
metabolism by algae, IV-10
turnover rates, IV-10

Phycomycetes, fungi
ecology, life history, and ultrasturcture, II-91
occurrence and distribution, I-12

Phytoplankton
abundance and production rates, II-79; IV-15
baseline studies, II-10, 25; IV-15
bathymetric distribution, Virginia, II-21
exposure to tritium, III-30
in food chain, I-35; IV-15
food for blueback herring, II-60
food for invertebrate larvae, II-86
interaction with nutrients and zooplankton, IV-15
power plants, II-30, 31, 32, 33
primary production and standing crop, II-157; III-37; IV-15
ultraplankton heterotrophy, II-56
vertical distribution, II-98, IV-15
see also productivity, primary

Pipefish
see Syngnathus

Pisces

see Alosa aestivalis, blueback herring
A. mediocris, hickory shad
A. pseudoharengus, alewife
A, sapidissima, American shad
Anguilla rostrata, American eel
Bairdiella chrysura, silver perch
Brevoortia tyrannus, Atlantic menhaden
Carcharhinus leucas, bull shark
Chasmodes bosquianus, striped blenny
Citharichthys artifrons, Gulf Stream flounder
Etropus microstomus, smallmouth flounder
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Pisces (cont'd)
Fundulus spp. (killifishes)
Ictalurus spp. (catfishes)
Leiostomus xanthurus, spot
Liparis (snailfish)
Menidia menidia, Atlantic silverside
Morone americana, white perch
Morone saxatilis, striped bass
Mugil curema, white mullet
Pogonias cromis, black drum
Pomatomus saltatrix, bluefish
Raja spp. (skates)
Ranchycentron canadum, cobia
Rhinoptera bonasus, cownosed ray
Scianenops occellata, red drum
Sphaeorides maculatus, northern puffer
Syngnathus spp. (pipefishes)
Trinectes maculatus, hogchoker
aquaculture
atlas
behavior
Baltimore Harbor
benthic
bibliography
blood chemistry
Chesapeake and Delaware Canal
chlorinated hydrocarbons
closed envirommental cycle systems
Cyprincdontidae
Delaware River
diseases
fish eggs and larvae
fish kills
fisheries science curriculum
inventory
management
Neomysis americana
parasites
Patuxent River
pesticides
pheromones
phytoplankton
polymorphism
populations
Potomac River
power plants
recreation
salinity
scallop
seafood industry
sewage outfall
slope fishes
stromateid fishes
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Pisces (cont'd)
tagging
taxonomy
thermal effects
thermal requirements
trematodes
turbidity
water quality
York River

Plankton
blooms, remotely sensed, IV-5
ciliate protozoa, IV-19
interaction kinetics between zoo-, phytoplankton, and nutrients, IV-15
rate of dispersion and rate of supply of nutrients due to turbulent
mixing, IV-21
sampling to determine pool sizes of phosphorus compounds, IV-10
and surface films, remotely sensed, II-141
see phytoplankton, ultraplankton, zooplankton

Planning
citizens program for the Bay, III-57
citizens program for the Rhode River, IV-1

Plants, see vascular plants

Pogonias cromis, black drum
age, growth and distribution, II-64

Pollutants
chlorinated hydrocarbons, II-142, 153, 175
chlorine, II-161
effects on fungal distribution, IV-16
heat, II-121, 157, 158, 159, 160, 161, 162, 163; III-22, 26, 27, 30,
31, 32, 33
heavy metals, I-17, 23; II-164, 172; III-21, 33, 45, 52; I1v-8, 11, 21
herbicides, III-46, 48
oil, II-18, 141, 143, 146
PCB's II-153, 163
pulp and paper mill, II-69
radioactivity, I-19
sewage, III-50; IV-1, 5, 10, 14, 17, 19
see also dredging, sediments

Polyclads, see trematodes

Pomotomus saltatrix, bluefish
development and distribution of eggs and young, II-20

Potomac River

field data for Bay model, III-44
Fisheries Commission, III-25
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Potomogeton spp., submerged aquatic plants
P, perfoliatus, IV-5, 16
P. pectinatus, IV-16

Power plants
Calvert Cliffs, III-19, 30
Chalk Point, III-31, 33
Cove Point, III-26
Morgantown, I1II-33
Surry, II-120, 121, 157-162
see also thermal effects, thermal requirements

Productivity, primary
effects of thermal loading and water quality omn, III-31
eutrophication, III-37
in food chains, I-35; IV-15
in the James River, II-157
in lower Bay, II-49
in Rhode River, IV-15, IVA-20
marsh grass and other higher aquatic plants, IVA-20
marshes, II-168, 178; III-31, 37, IVA-20
see also aquatic vegetation, nutrients, standing crops

Protozoa
ciliate, IV-19
ecology, life history, and ultrastructure of pathogenic marine, II-93
Foraminidera, population ecology, IV-17
Microsporida, III-40
Paramoeba, I1I-95
systematics and distribution in Bay, I-39

Puffer, northern, see Sphaeorides maculatus

Pulp and paper mill
effect on opossum shrimp, Neomysis americana, II-69

Radioactivity
background, of sediments, I-19
tritium concentration and turnover in oyster larvae, zoo- and phytoplankton,
III-30
see also sediments

Raja spp., skates
R. erinacea, R. ocellata, II-74
see also Elasmobranchs

Ranchycentron canadum, cobia
tagging study, II-63a

Rangia cuneata, brackish water clam
dominant in upper James estuary, II-158
growth and distribution, II-162
heavy metals analysis, II-172
reproductive cycle and larval tolerances, II-159
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RANN, NSF
Bay study, Vol, I, II-10, 11, 12, 16, 25, 82, 117, 164, 166; III-6

Rappahannock River
data collection and processing for math model, II-127, 128, 129
dissolved oxygen and salinity, II-127
hydrographic data for Corps model, II-119
metals, heavy, II-164
turbidity maximum, II-137

Ray
cownosed, see Rhinoptera bonasus

Recovery, metals
from industrial effluent streams, I-17

Recreation
effect on aquatic vegetation, IV-16
effects on Bay, IV-14
effects of insects on, I-26
fishing, III-33
food for waterfowl, III-47
herbicide effects on fauna, III-46
Rhode River, IV-1, 2

Red Drum, see Sciaenops occellata

Red tide, red water
dinofiagellates, thecate, II-100
heterocyclic compounds and lipids associated with, II-48
occurrence and development in lower Bay, II-49
trigger phenomena, II-25

Reference collections
CBL, III-7
protozoa, I-39

Remote sensing

analysis and evaluation of data from, II-146

aquatic vegetation; siltation; surface currents, films, temperature;
turbidity, IV-5

infrared imagery, IV-5

keys for determining vegetation types, IV-5

mapping of marsh plant communities and boundaries near mouth of Bay, II-146

monitoring land use changes and related envirommental phenomena, II-145;
Iv-2, 5

multiband sensing, IV-5

plankton and surface films, II-141

sewage plant construction and operatiom, IV-5

Reptiles
monogenetic trematodes of, II-105
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Rhinoptera bonasus, cownosed ray
ecological and behavioral studies, I-38
see also Elasmobranchs

Rhode River
bacteria, I-8
volumes IV, IVA - entire

Rivers

see Chester
Choptank
Delaware
James
Mill
Pamunkey
Patuxent
Potomac
Rappahannock
Rhode
West
York

RNA
in oyster larvae, III-30

Roccus americana
see Morone americana, white perch

Roccus saxatilis
see Morone saxatilis, striped bass

Rock crab
see Cancer irroratus

Rockfish
see Morone saxatilis, striped bass

Ruppia maritima
submerged aquatic plant, IV-16

Salinity
Chesapeake and Delaware Canal, III-9
distribution in Rhode River spatial, temporal, IV-21
effect on enzymes of a fungus, II-96
fish eggs and larvae, III-9, 27
marsh plant productivity, II-178
measurement, IV-9, 10, 11, 14, 20
model, mathematical, II-127, 128
patterns, changes from sewage plant, IV-14
Rappahannock River, II-127, 128
and temperature effect on grass shrimp, II-39
and temperature patterns associated with hurricanes, II-140
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Sand shrimp
see Crangon septemspinosa

Saprospira grandis
a model heterotrophic surface-dwelling alga, IV-10

Scallops
Argopecten irradians, culture of, II-22, 86
Placopecten magellanicus, commensal with f£ish, II-67

Sciaenops occellata, red drum
age, growth, and distribution, II-64b

Sea anenome, Diadumene leucolena
sexuality, I-40

Sea nettle
see Chrysaora quinquecirrha

Seafood industry

Eastern Shore, Virginia, II-17

extension service, II-9, III-51b

heavy metals, III-52b

microwave energy in crab processing, III-53b

oyster hatchery, III-21

product development, III-5la,b, 52a

use of by-products, III-52a

see aquaculture, diseases, fish, shellfish, and individual organisms
by scientific names

Sediments
bottom and suspended, Rhode River, IV-8, 21
clay minerals, II-144
clearing from shell margins by oysters, III-24
concentration, distribution, transport, and processes, IV-8
Cove Point, III-34
deposition, Rhode River, IV-8, 9
effect on estuarine organisms, III-35; IV-8, 9
heavy metals, I-19; II-172; III-45; IV-11
load of tributaries to Rhode River, IV-9
movement remotely sensed, IV-5
neutron activation analysis, I-19; II-47
radioactivity, heavy metals, and minerals, I-19
rate of production, IV-1
siltation, remotely sensed, IV-5
tidal, Wachapreague, II-135
transport in marsh channels, II-138
see also erosion, turbidity

Setting, oyster
in "new" substrate, II-151
patterns, II-84
pheromone, III-23
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Sewage
phosphate from, IV-10
system, IV-1
treatment plant, Muddy Creek, IV-5, 14
see also waste disposal

Sewage outfall
distribution of forams below, IV-17
effect on ciliate protozoa communities, IV-19
water quality below, III-50

Shad, see Alosa spp.

Shark, bull, see Carcharhinus leucas

Shellfish
see bivalves, clams, mussels, oysters, scallops, shrimp, snails

Shoreline
Gloucester County, II-171
inventory exploitation of, IV-14
see also erosion, remote sensing

Shrimp, grass, Paleomonetes vulgaris, II-39
opossum, Neomysis americana, II-69
sand, Crangon septemspinosa, II-33

Silver perch, see Bairdiella chrysura
Silverside, Atlantic, see Menidia menidia
Skates, see Raja

Slope fishes
Western North Atlantic, II-73

Snailfish, see Liparis

Snails
Urosalpinx cinerea, predator of oyster spat, II-149
see molluscs

Soft shell clam
see Mya arenaria and clams

Spartina spp., marsh grass
in shoreline stabilization, II-171
microorganisms in, IV-13
productivity, IVA-20
standing crop in wetlands, II-173

Species diversity
in assessing the impact of man's activities on ecosystem, IV-14
dinoflagellates, thecate, II-100
indices, analysis of, IV-3

quantification of community structure along gradient estuary, II-176
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Sphaeorides maculatus, northern puffer
age and growth, II-72

Spot, see Leiostomus xanthurus

Standing crops
measurement for dominant submerged rooted plants, IVA-2
wetlands, II-173; IV-5, IVA-2
see also productivity, primary

Staphylococcus aureus
ultrastructural studies, II-87

see also bacteria

Striped bass
see Morone saxatilis

Striped blenny
see Chasmodes bosquianus

Stromateid fishes
monogenetic trematodes of, II-114

Sulfur bacteria
in biogeochemical cycles, IV-13

Surface f£ilms
adsorption of monomolecular films, II-98
Bay entrance, II-141
chemical composition, II-143
pesticides, II-142
remote sensor data, II-146; IV-5

Surface temperature
remotely sensed, IV-5

Surry nuclear power plant
benthic fauna, II-157, 158
copepods, II-161
mollusc larvae, II-160
PCB's, II-163
pre- and post-operational studies, II-157, 158, 159, 160, 161, 162, 163
Rangia cuneata, clam, II-159, 162

Syngnathus spp., pipefish
distribution and comparison of S. fuscus and S, floridae, II-76

Systems analysis
for Bay management, II-10
data storage and retrieval system, II-125
detritus food chains, IVA-13
ecosystem, III-39
estuarine food chains, III-35
model of urbanization, IV-2
see also models
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Tagging
Rhode River water with dye, IV-21
sonic, striped bass, III-9, 33
striped bass, III-13, 15

Tardigrades
physiology, II-52

Taxonomy
biochemical, II-59; III-17, 18
multivariate statistical procedures, II-53, 66, 74, 105

see foraminifera, insects, Morone, protozoa, skates, tardigrades,
trematodes

Terrestrial plant communities, IV-1, 5

Thermal effects, waste heat
assessing and predicting, IV-15
on ecosystem, III-30, 32; IV-14, 15
fish eggs and larvae, I1II-27, 33
overwintering of crabs, III-26
phytoplankton and primary production, III-31; IV-15
physical, math model, Surry, II-121
Surry, pre- and post-operational, II-157-163
tolerance of shellfish larvae, II-39; III-22, 33
see also surface temperature, thermal tolerance

Thermal tolerance
of estuarine organisms, III-32, 33
molluscan larvae, II-160; III-22, 33
temperature and chlorine effects on copepods, II-161
see also thermal effects

Tidal marshes, Eastern Shore
areal changes, II-132
circulation, 1I-133
erosion of barrier islands, II-134, 139
response to short-term variations, Wachapreague, II-135
sediment transport processes via fluid suspension, Wachapreague, Virginia,
I1-138
storm wave and storm surge, 1I-136

Toxins
sea nettle, I-29; III-36

Trace elements
diatom community, II-99
form and migration, I-21
radioactive sediments, II-47
see also detritus; metals, heavy; nutrients; organic materials
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Trematodes, monogenetic
amphibians, II-105
bibliography, I1-104
Capsaloidea, II-112
data bank and library, II-102
fishes, II-107, 108, 109, 114, 115
host-specificity, zoogeography, and phylogeny, II-102, 112, 115
larval, II-107
literature, II-109
menhaden, II-115
polyclad oyster associate, II-11l1
reptiles, II-105
stromateid fishes, II-11l4
taxonomy, II-107, 114

Trinectes maculatus, hogchoker
Chester River and Baltimore Harbor, III-12

Tritium
oyster larvae, zoo- and phytoplankton, III-30

Turbidity
Chesapeake and Delaware Canal, III-9
fish eggs and larvae, III-9, 27
maximum, II-137
Rappahannock River, II-137
remotely sensed, IV-5
see also sediments

Upwelling
Norfolk Canyon, II-62

Urosalpinx cinerea, oyster drill, II-149

Vascular plants
see Myriophyllum
Pomotogeton
Ruppia

Spartina
Zannichella

Zostera

aquatic vegetation
Assateague Island
benthic

checklist

diseases

dredging

energy flow

erosion

food chains

grasses
ground-truth survey
herbaria

herbicides
indicators of pollution, biological
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Vascular plants (cont'd)
inventory
keys
marshes
milfoil
nutrients
organic materials
productivity, primary
reference collections
remote sensing
salinity
tidal marshes
viruses
waterfowl

Venus (=Mercenaria) mercenaria, hard clam
see Mercenaria mercenaria

Virginia, Volume II-entire

Viruses
of aquatic plants, I-10
bacteriophage, II-101

Wachapreague Inlet, see tidal marshes, Eastern Shore

Waste heat
see thermal

Waste disposal
effect on aquatic vegetation, IV-16
effect on environment, IV-17
Rhode River planning, IV-1, 3
see also sewage

Waste treatment
environmental study of needs at:
Hampton Roads, II-154
Muddy Creek, IV-5
see also sewage

Wastes, industrial
effect on Bay, IV-14
recovery, I-17

Wastes, municipal
see sewage, waste disposal, waste treatment

Water quality
effect on aquatic vegetation, IV-16, IVA-2
criteria to protect fish at sewage outfalls, III-50
monitor at Rhode River, IV-14
and thermal loading, effect on primary productivity, III-31
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Water supplies
assessment of ground water, IV-9
Rhode River, IV-1, 3, 9

Waterfowl
food habits, III-47

Watermilfoil, Eurasian, see Myriophyllum spicatum

West River
land use, IV-1
oyster hatchery, III-21
plankton, IV-15
sediments, IV-8

Wetlands
" see marshes

White mullet, see Mugil curema

White perch, see Morone americana

York River
benthic infauna of Zostera beds, II-179
copepods, calanoid, II-36, 161
diatoms, II-99
hard clams, II-148
hydraulic model, data, II-124
menhaden, II-99
Pamunkey River estuary, benthos, II-176
pipefish, II-76
phytoplankton, II-98
soft clam, II-152
thecate dinoflagellates, II-100
white perch, II-78

Zannichella, submerged aquatic plant, IV-16

Zinc
see metals, heavy

Zooplankton .
baseline studies, II-25; IV-1
copepods, II-36, 161; III-43
chlorine and thermal shock, II-161
distribution, II-43
food chain, 1I-25; IV-15
James River, II-157
Norfolk Canyon, II-62
red tide, II-25, 48, 49, 100
tritium, III-30
see also plankton

Zostera marina, eelgrass

benthic infauna, II-179
wasting disease, fungus, II-97
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19
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UNIVERSITY OF MARYLAND RANN - 1971-72

PROJECT TITLE

The Development of a Computer Model
of a River System Tributary to the
Chesapeake Bay

An Inquiry into the Economic and
Societal Tmplications of Multiple-
Use Commonly-Owned Resources

Engineering Aspects of Closed Cycle
Systems for Production of Fin and
Shellfish

Production of Shellfish in Closed
Environmental Systems

A Quantitative Study of Bacteria
Involved in the Mineralization and
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Ocean Area, Their Systematics,
Ecology, and Phylogeny

Monogenetic and Digenetic Trematodes
of the Middle Continental Shelf
off West Africa

Monogenetic Trematodes of Fishes of
Puerto Rico

Parasites of Vertebrates (mostly Fishes)

from the Antarctic and Southern
Pacific Oceans with Emphasis on the
Systematics and Host-Specificity of
Monogenetic Trematodes

Ectoparasites from Fishes of Arthur
Harbor, Antarctica

Description of Paguridae Collected

by the International Indian
Ocean Expedition
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CHESAPEAKE BIOLOGICAL LAB - 1971-72

PROJECT TITLE

Chesapeake Bay Research Planning

Chesapeake Biological Laboratory
Museum Collections

"'Chesapeake Science"

A Popular Book on Common Animals
and Plants of the Chesapeake Bay
Region

Investigation of the Hydrographic
and Ecological Effects of
Enlargement of the Chesapeake
and Delaware Canal

A Biological Study of Baltimore
Harbor

Biology and Management of the
Striped Bass

Tagging of Juvenile Striped Bass,
Morone saxatilis (Walbaum),
in Chesapeake Bay

Populations of Striped Bass, Morone
Saxatilis, in the Upper Chesapeake
Bay

Polymorphic Albumins of the White
Perch, Morone americana

Comparisons of the Blood Chemistry of
Six Species of Fish of the Genus
Morone, Including Striped Bass

Calvert Cliffs Fish Survey
The Effects of the Maryland Hydraulic

Clam Dredge on Populations of the
Soft-Shell Clam, Mya arenaria

Hatchery Production of Oysters in the
Chesapeake Bay Region
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PROJECT TITLE

Thermal Effects on Shellfish Larvae

Gregarious Setting in the American
Oyster

Ability of Buried Oysters to Clear
Sediment from the Shell Margin

Advisory Services to Potomac River
Fisheries Commission

Blue Crab Research in Chesapeake Bay
(Maryland Phase)

The Fish Eggs and Larvae of Chesapeake
Bay

An Atlas of Egg, Larval, and Juvenile
Stages of Fishes of the Chesapeake
Bay Region: Volume 2

Development of a Fisheries Science
Curriculum at the University of
Maryland, College Park

Ecological Effects of Nuclear Steam
Electric Station Operation on
Estuarine Systems

The Bffects of Thermal Loading and
Water Quality on Estuarine Primary
Production

The Thermal Requirements and
Tolerances of Key Estuarine
Organisms

Post Operative Assessment of Effects
of Estuarine Power Plants

Cove Point Benthic Study

Effects of Suspended and Deposited
Sediments on Estuarine Organisms,
Phase I

A Study of the Biology of Sea Nettles

to Develop Potential Methods for
Control of Their Abundance
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PROJECT TITLE

Primary Production Studies in Coastal
Temperate Waters

Patuxent Watershed Study - An Ecosystem

Analysis for Regional Planning Needs

Protozoan Diseases and Disease Agents
in Estuarine Animals, A Continuing
Program

The Role of Organic Debris and
Associated Micro-Organisms in
Pelagic Estuarine Féod Chains

Zooplankton Research in Coastal
Temperate Waters

Field Data Acquisition for the
Chesapeake Bay Comprehensive Study

Shellfish Accumulation of Heavy Metals
In Chesapeake Bay

Field Determination of Primary Lethal
Herbicéide Effects to Commercially
Valuable Estuarine Fauna

Waterfowl Food Habits Study

A Field Study of the Accumulation
and Loss Rates of 2, 4-D BE

Residues in Oysters (Crassostrea
virginica) and Soft-Shelled Clams

(Mya arenaria).

Assateague Ecological Studies

Water Quality Criteria to Protect the
Fish Population Directly Below
Sewage Outfalls

Product Development of Under-Utilized

Fishery Species of the Chesapeake
Bay
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PROJECT TITLE
Seafood Extension Service

Development of By-Products from
Shellfish Waste

Determination of Heavy Metal
Concentrations in Seafoods from
the Chesapeake Bay

Effects of Various Physical Factors
on the Shedding of Rlue Crabs

Application of Microwave Energy for
the Pasteurization of Crabmeat

The Development of an Environmental
Education Program for the State of
Maryland

The Development of a Model Salt Water
Aquarium Laboratory for Use in
Teaching

Chesapeake 2070: An Environmental
Education Program on the Chesapeake
Bay

Citizens Program for the Chesapeake
Bay Phase I -- A Working Conference

- 52 =

INVESTIGATORS
Michael W. Paparella

David D. Boon

David D. Boon

Patsy R. Landon

Mahlon C. Tatro

L. Fugene Cronin
Tom Wisner

Tom Wisner

Tom Wisner

L. Eugene Cronin
William W. Bergoffen



PROJECT NUMBER

Iv-1 = IVA-19

IV-2 = IVA-18
V-3 = IVA-1
*IV-4

V-5 = IVA-17

*IV-6

*1V-7

IV-8 = IVA-14

IV-9 = IVA-16

IV-10 = IVA-8

Iv-11 = IVA-15

*IV-12

IV-13 = IVA-12

]
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RHODE RIVER
1971

PROJECT TITLE

Community Liason and the Development
of a Land Use Plan

A Systems Analysis Model of Urbaniza-
tion in the Rhode River Watershed

Model Studies and Data Processing

White Tailed Deer As an Ecosystem
Process

Studies of Soils, Terrestrial Plant
Communities, and the Rhode River
Estuary Using Data From Remote
Sensing

Impact of Waterfowl Concentration
on the Estuarine Biota

Parasitic Helminths in Waterfowl
Populations

A Study of Suspended and Bottam
Sediments in the Rhode River

Hydrology of the Rhode River Basin
Near Galesville, Maryland

Autotrophic and Heterotrophic
Phosphorus Metabolism in Algae

Heavy Metals Study

Studies of Selected Groups of Aquatic
Insects of Muddy Creek and its
Tributaries in Relation to
Environmental Variables

Microbiology of Estuarine Biogeo-
chemical Cycles at the Land-
Water Interface

Physical, Chemical, and Biological
Measures of Water Quality in the
Rhode River

Productivity of Phytoplankton and
Zooplankton
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PROJECT TITLE INVESTIGATORS
Studies on the Distribution, Charles H. Southwick
Abundance and Diseases of Rooted George A. Bean
Aquatic Vegetation in the Rhode William L. Klarman
River
Population Ecology of Foraminifera Martin A, Buzas

and Infaunal Bivalves in Relation
to Environmental Variables

Adaptive Processes in Primary Edward P, Karlander
Producers
Studies of Estuarine Ciliate Eugene B, Small

Protozoa as a Function of
Environmental Change

Heterotrophy in Benthic Plant Raymond A, Galloway
Communities

Studies of the Physical Hydrography Donald W. Pritchard
of the Rhode River Estuary

* These projects were never initiated, are not included in
the 1972 Rhode River Research Program, and were therefore
not referenced in the index.
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RHODE RIVER
1972

PROJECT TITLE

Model Studies, Data Processing, and
Project Coordination for the Rhode
River Program

Ecology of Rooted Aquatic Vegetation
in Rhode River

Heterotrophy in Benthic Plant
Communities in Rhode River

Productivity of Phytoplankton and
Zooplankton in the Rhode River

Physical, Chemical, and Biological
Measures of Water Quality in the
Rhode River

Exclusion and Enclosure Experiments
to Study Biological Interactions
of Benthic Estuarine Invertebrates

Studies of Estuarine Ciliate Protozoa

as a Function of Environmental Change

in the Rhode River

Autotrophic and Heterotrophic
Phosphorus Metabolism and Microbial
Communities

Studies of the Physical Hydrography
of the Rhode River Estuary

Population Ecology of Foraminifera
and Infaunal Bivalves in Relation
to Environmental Variables in
Rhode River

Studies on the Distribution,
Abundance, and Diseases of Rooted
Aquatic Vegetation in Rhode River

Microbiology of Estuarine Biogeo-
chemical Cycles at the Land-
water Interface

The Role of Organic Debris and

Associated Organisms in Detritus
Food Chains in the Rhode River
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PROJECT TITLE

A Study of Suspended and Bottom
Sediments in the Rhode River

Trace Metals in the Chesapeake Bay
Biological Aspects

Bydrology of the Rhode River Basin

Evaluation of Remotely Sensed Data
from the Rhode River Estuary
Watershed

A Systems Analysis Model of
Urbanization in the Rhode River
Watershed

Land Use Planning in the Rhode
River Watershed

Marsh Grass Productivity in the
Rhode River

* Not in Volume IV
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(Use numbers as follows:)
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(Should be short, accurate and intelligible to non-technical
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» status of the work, and a brief statement of work planned in nextg
6-12 months. Use narrative form in short paragraphs as needed.)
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(Simple listing in vertical form, with principal agency
source first. Specify sources rather than amount of support.)
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Special Instructions

For general format, see sample attached.

When using narrative form, indent for paragraphs and
single-space within paragraphs.

When using numbering, use block form.
Top center margins should be 2", left margin 1-1/4",

right margin 1", bottom margin (if necessary to go to
2 pages) not less thamn 1".
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SAMPLE

Natural Resources Institute
Chesapeake Biological Laboratory
Department of Bnvironmental Research
Prince Frederick, Maryland 20678

PROJECT TITLE: THE EFFECTS OF THERMAL LOADING AND WATER QUALITY ON
ESTUARINE PRIMARY PRODUCTION.

PRINCIPAL INVESTIGATORS:

Joseph A, Mihursky, Research Associate Professor
David A. Flemer, Research Assistant Professor

OBJECTIVES:

1. To learn the effects of power plants on primary production and
phytoplankton standing crops.

2, To determine the effects of nutrients on primary production and
phytoplankton standing crops.

3. To evaluate the role of marshes in utilizing nutrient inputs to
the estuarine ecosystem,

STATUS:

We have completed over two years of field work in the Patuxent estuary
and are in the third year of work in a continuation of previous effort.
Intake-effluent studies on photosynthesis were reported by Hamilton, D.C.,
Jr., et al., 1970. Power Plants: Effects of Chlorination on Estuarine
Primary Production. Science, Vol. 197(3941):197-198. The results of the
first two years of field work has been released in two technical reports
(NRI Ref. No. 69-37E and NRI Ref. No. 71-6). This work should permit
several nutrient budgets to be calculated for the estuary. Carbon-nitrogen,
carbon-chlorophyll and carbon-carbohydrate ratios will help us evaluate the
nutritional quality of the suspended particulate matter. Efforts are di-
rected toward evaluating the role of light as a limiting factor in phyto-
planktonic photosynthesis of this turbid estuarine system. We will initiate
temperature and nutrient enrichment experiments and both field and labo-
ratory approaches will be used. Our studies include estimates of marsh pri-
mary production in the upper Patuxent.

FINANCIAL SUPPORT:

Office of Water Resources Research, U.S. Dept. of the Interior

Maryland Water Resources Research Center

Natural Resources Institute

National Science Foundation, Undergraduate Research Participation
Program
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INFORMATION FOR COOPERATORS

The U.S. Army Corps of Engineers has launched an extensive review of
the existing social, economic, legal, and envirommental condition of the
Chesapeake Bay. The objective of this review is the development of a plan
to provide the Corps with the basic information required to permit the
proper management of the Bay and its associated environs.

The Corps has asked the University of Maryland, the Virginia Institute
of Marine Sciences, and the Smithsonian Institution to cooperate in an effort
to summarize the status of existing biological information on the Chesapeake
Bay, to review the activities, capabilities, and facilities of groups
involved in Bay research, and to determine the effort required to provide a
functional capability for predicting the ecological consequences of human
activities that may impact on the Bay. Dr. Andrew McErlean at the University
of Maryland has been named to coordinate the activities required to accomplish
this goal. While the above three institutions will bear the primary
responsibility in this endeavor, the report is to be comprehensive in scope.
Therefore, the assistance and cooperation of all scientists and groups
interested in Bay research is required., The results of this effort will be
a summary of present knowledge and a research plan which identifies the
critical areas for future research,

In order to summarize the existing condition of Bay biota, you will be
asked to provide certain information on the current knowledge of the Bay
populations and processes within your specialty. Your cooperation in
providing this needed information will insure that the final report has
maximum scientific value as an accurate reflection of the current 'State

of the Art" and will be used in identifying gaps in our present knowledge.
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