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B IBL IOGRAPHY

1. Adams, J. K., and D. H. Boggess �964! MATER-TABLF., SURFACE-
DRAINAGE, AND ENGINEERING SOILS '4/AP OF THE ELLKNDALF.
QUADRANGLE, DELAWARE

REF: See U. S. Documents, Department of the Interior

2. Adams, J. K,, and D. H. Boggess �964! WATER-TABLE, SURFACE-
DRAINAGE, AND ENGINEERING SOILS NAP OF THE WILNINGTON
AREA, DELAWARE

REF: Sea U. S. Documents, Department of the Interior

3. Adams, J. K., and D H. Boggess �964! WATER-TABLF., SURFACE-
DRAINAGK, AND ENGINEERING SOILS MP OF THK TAYLOR'S
BRIDGE AREA! DELAWARE

REF: See U. S. Documents, Department of the Interior

Adams, J. K., D. H. Boggess, and 0. J. Coskerv �964! MATER-
TABLE, SURFACE-DRAINAGE! AND ENGINEERING SOILS tAP 07
THE FRANKFORD AREA, DKLAWARK

REF: See U. S. Documents, Department of the Interior

5. Adams, J. K., D. H. Boggess, and C. F. Davis �964! rPATFR-TABLE,
SURFACE-DRAINAGE, AND ENGINEERING SOILS ~P OF THE LEWES
AREA, DELAWARE

REF: See U. S. Documents, Department of the Interior

6. Adams, J K., D. H. Boggess, and C. F. Davis �964! WATER-TABLE,
SURFACF,-DRAINAGE, AND ENGINEERING SOILS ~F OF THE DOVER
QUADRANGLE, DELAWARE

REF: See U. S. Documents, Department of the Interior



7. Albersmeyer, W., and L. V. Ericksen �959! INVESTIGATIONS ON
THE EFFECTS OF TAR CONSTITUENTS IN WASTE WATERS

REF: Water Quell.ty Criteria, Publication number 3-A
 Z. Fisch, volume 8: 1/3 page 29!, State of California,
Sacramento, California, 1959

8. Alexander, J. L., JR. �971! HUNTER SUCCESS EVALUATION ON PUB-
LIC HUNTING AREAS

REF: See Delaware Documents, State

9. Alls, R. T. �969! KILLIFISH PREDATION OF MOSQUITOES IN LOW-
LEVEL IMPOUNDED DELAWARE SALT-HARSHES

REF: See Delaware Documents, University

10. American Fish Farmer and World Aquaculture News �970! SCIENTISTS
SEE PESTICIDE DANGER

Interview tdith Dz. Thomas Duke, Dizector of'  UWDI! Buz'eau
of CommerciaZ Fisheries Pesticide FieZd 5'tation in G'uZf
Breese, FZorida. Dz. Duke reviews findinqs on effects of
pesticides in Zov concentrations on fish and f'ood-chain
aquatic orqanisms.

REF: The American Fish Farmer and World Aquaculture News,
volume 1, number 9, page 16, August 1970. Little Rock,
Arkansas

ll. American Waterways. Operators, Incorporated �967! WATERSIDE SITE
PLANT LOCATIONS AND EXPANSIONS 1966

American Vatemays Operators has recorded the qzmrth of
industriaZ matezia2 production faciZities and waterborne
commerce shippinq f'aciZitiee since 2858. Lists individuaZ
faciZities buiZt, expanded, oz' pZanned f' or construction on
waterfront sites in 2968 by individuaZ rivezs and bays.

REF: American Waterways Operators, Incorporated, Washing-
ton D C., March. 1967



12. Amos, W. H. �956! A SELECTIVE BIBLIOGRAPHY CONCERNING THE
HYDROGRAPHY AND BIOLOGY OF THE DELAWARE RIVER FSTUARY

REF: See Delaware Documents, University

13. Anderson, P. W., and J. R. George �963! WATER QUALITY CHARACT-
ERISTICS OF NEW JFRSEY STRFAMS

REF: See U. S. Documents, Department of the Interior

14. Aulenbach, D. B., and A. J. Kaplovsky �958! COMPREHENSIVE
STUDY OF POLLUTION AND ITS EFFECT ON THE WATERS WITHIN

THE NANTICOKE RIVER DRAINAGE BASIN

RFF: See Delaware Documents, State

15. Aulenbach, D. B,, and A. J. Kaplovsky �961! COMPRFHENSIVE
STUDY OF POLLUTION AND ITS EFFECT ON THE WATERS WITHIN

THE ST. JONES RIVER DRAINAGE BASIN

REF.: See Delaware Documents, State Board of Health

16. Baker, W. W., R. D. Varrin, J. J. Groot, and R. R. Jordan
�966! EVALUATION OF THE WATER RFSOURCFS OF DFLAWARE

REF: See Delaware Documents, University

17. Barksdale, H. C., and J. B. Graham �952! PROGRESS OF THF.,
INVESTIGATION OF THE GROUND WATFR RESOURCES OF THE LOVER

DELAWARE RIVER BASIN

REF: See U. S. Documents, Department of the Interior,
Geological Survey

18. Bartsch, A. F., and W. M. Ingram �959! STREAM LIFE AND THE
POLLUTION ENVIRONMENT

Illust2"atione and field inveetiqatione earming impact af
pollution upon etc'came and stream life.

REF: Public Works Publi.cation, volume q0, number 7,
pp. IQ4-110.



19. Bascom, F. �904! WATER RESOURCES OF THE PHILADELPHIA DISTRICT,
FLORENCE

REF: See U. S, Documents, Department of the Interior

20. Bigelow, H. B. �915! EXPLORATION OF THE COASTAL WATERS BETWEEN
NOVA SCOTIA AND THE CHFSAPEAKE BAY

Crise July and August 1913 by U. S. Fishes'ies schooner
"Gr anpus"

REF: Bulletin of the Museum of Comparative Zoology,
volume 59, number 4, 1915, pages 151-359, Harvard Univer-
sity, Cambridge, Massachusetts

21. Bigelow, H. B. �933! STUDIES OF THE WATERS ON THE CONTINENTAL
SHELF; CAPE COD TO CHESAPEAKE BAY: I, THE CYCLE OF
TEMPERATURE

Data taken on crises 2923 to 2932.

REF: Papers in physical oceanography and meteorology,
volume 2, number 4, 135 pages, 1933. Massachusetts
Institute of Technology and Woods Hole Oceanographic
Ins titute, Woods Hole, Massachuset ts

22. Bi.gelow, H. B., and M. Sears �935! STUDIES OF THE WATERS ON
THE CONTINENTAL SHELF; CAPE COD TO CHESAPEAKE BAY: II,
SALINITY

Data taken on cruises 2889 to 2933.

REF: Papers on physical oceanography and meteorology,
volume 4, number 1, 94 pages, 1935. Massachusetts Institute
of Technology and Woods Hole Oceanographic Institution,
Woods Hole, Massachusetts

23. Bishopp, F. C. �939! THE STABLE-FLY: HOM TO PREVENT ITS
ANNOYANCE AND LOSSES TO LIVESTOCK

REF: See U. S. Documents, Department of. Agriculture



24. Bock, William �966! HYDROCHENICAL FACIES AND GROUND WATFR FLOW
PATTERNS IN NORTHERN PART OF ATLANTIC COASTAL PLAIN HYDRO-

LOGY OF AQUIFER SYSTEMS

REF: See U. S. Documents, Department of the Interior,
Geological Survey

25. Boggess, D. H., and J. K. Adams �964! WATER-TABLE, SURFACE-
DRAINAGE, AND ENGINEERING SOILS MAP OF THE BETHANY BEACH
AREA, DELAWARE

REF: See U. S . Documents, Department of the Interior

26. Boggess, D. H., and J. K. Adams �964! WATER-TABLE, SURFACF.�
DRAINAGE, AND ENGINEERING SOILS MAP OF THE NIDDLETOWN AREA,
DELAWARE

REF: See U. S. Documents, Department of the Interior

27. Boggess, D. H., and J. K. Adams �965! WATER-TABLE, SURFACE-
DRAINAGE, AND ENGINEERING SOILS MAP OF THE LITTLE CREEK
QUADRANGLE, DELAWARE

REF See U. S. Documents, Department of the Interior

28. Boggess, D. H., and J . K. Adams �965! WATER-TABLE, SURFACE-
DRAINAGE, AND ENGINEERING SOILS MAP OF THE MILLSBORO AREA,
DELAWARE

REF: See U. S. Documents, Department of the Interior

29. Boggess, D. H., J. K. Adams, and 0. J. Coskery �964! WATER-
TABLE, SURFACE � DRAINAGE, AND ENGINEERING SOILS MAP OF THE
MILTON QUADRANGLE, DFLAWARE

REF: See U. S . Documents, Department of the Interior

30. Boggess, D. H., J. K. Adams, and C. F. Davis  l964! WATER-TABLE,
SURFACE-DRAINAGE, AND ENGINEERING SOILS %H OF THE REHOBOTH
BEACH AREA, DELAWARE

REF: Fee U. S Documents, Department of the. Interior
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31. Boggess, D. H., J. K. Adams, and C. F. Davis �964! WATER-TABLE,
SURFACE-DRAINAGE, AND ENGINEERING SOILS MAP OF THE SMYRNA
AREA, DELAWARE

REF: See U. S. Documents, Department of the Interior

32. Boggess, D. H., 0. J. Coskery, and C. F. Davis �964! WATFR-
TABLE, SURFACE-DRAINAGE, AND ENGINEERING SOILS MAP OF THF.
MILFORD QUADRANGLE, DELAWARE

REF: S'ee U. S. Documents, Department of the Interior

33. Boggess, D. H., C. F. Davis, and 0. J. Coskery �965! WATER-
TABLE, SURFACE-DRAINAGE, AND ENGINEERING SOILS MAP OF THE
WYOMING QUADRANGLE, DELAWARE

REF: See U. S. Documents, Department of the Interior

34. Boggess, D. H., and D. R. Rima �962! ARTIFICIAL RFCHARGE OF
GROUND WATERS

REF: See U. S. Documents, Department of the Interior

35. Boggs, F. C. �929! THE DELAWARE RIVER FROM PHILADELPHIA TO THE
SEA

Histo~, omqina2 condition  shoals!; viue> bottom tides
and currents; annual vawiation theo''eticaL investiqations
 J878-1928!; improvements on the Dela»are Rives', dredqinq,
etc. Discussion.

REF: American Society of Civil Engineers, Transactions,
volume 93, pages 218-261, 1929. New York, New York

36. Bradley, E. 0969} SEDIMENT MOVEMENT AND BOTTOM CONDITIONS IN
THE DELAWARE ESTUARY NORTH SEA

REF: See U. S. Documents, Department of the Interior,
Geological Survey
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37. Brams, M. R., C. Chandler, and N. Wilson �969! THE ECONOMIC AND
ENGlNEERING FEASIBILITY OF A UNIFIED WATER SYSTEM FOR NORTH-

ERN NEW CASTLE COUNTY, DELAWARE

REF: See Delaware Documents, University

38. Bretschneider, C. L. �959! HURRICANE SURGE PREDICTIONS FOR
DELAWARE BAY AND RIVER

REF: See U. S. Documents, Army Corps of Engineers

39. Bumpus, D. F. �965! RESIDUAL DRIFT ALONG THE BOTTOM ON THE
CONTINENTAL SHELF IN THE MIDDLE ATLANTIC BIGHT SEA

Plastic and bzass sea-bed dz'ifters have been used to
investiqate residual drift alonq the bottom on the contin-
ental shelf, between Nantucket "hoals and the offinq of
Delaware Bay. Some conclusions: the residual drift is
variable; there is a de?inite residual drift toward the
mouths of estuaries; the rate of residual floe varies
fz'om C 0.2 to 0. r nautical miles per day, but moz'e
frequently O.Z to 0.5 nautical miles per day; the recover-
ies az'e biased by the intensity of bottom trcnvlinq in
cer tain az'eas.

REF: Limnology and Oceanography, Supplement to volume 1O,
pages R48 to R53, 1965. Lawrence, Kansas

40. Bumpus, D. F., and L. N. Lauzier �965! SURFACE CIRCULATION ON
THE CONTINENTAL SHELF OFF EASTERN NORTH AMERICA BETWEEN

NEWFOUNDLAND AND FLORIDA

Drift bottles vere released at various points alonq the
Continental. SheLf. Zetensive data vith maps aze pzesented
to show the number of bottles released, percent zecovered,
place and time of recovery, for each month of year, from
which the ciz'culation is plotted for nontidal drift for
each  direction and speed! ~

REF: Serial atlas of the marine environment, American
Geographical Society, New York, New York, 1965.
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41. Burton, I., R. W. Kates, J. R. Mather, and R. E. Snead  l965!
THE SHORES OF MEGALOPOLIS: COASTAL OCCUPANCE AND HUMAN
ADJUSTMENT TO FLOOD HAZARD

From Maine to Cape Hattez'as 2802 miles of shore vere studied
vith one sampLe area in Delcarare covering 8% of the state
shore  at Bethany Beach!. The historp of the Bethanp azea
is descz'ibed, as veZZ as the physical featuz'es--sand dunes,
mean lou and hiah tide areas, sonal uses: industrial, com-
mercial, public, residentiaZ, zeereationaZ, agricultural.
The emphasis is on the ad~'ustment to storm darmzae, and
human use of the shore.

REF: Publications in Climatology, volume 18, number 3,
pages 435-603, 1965.

42. Byron, G. �969! DELAWARE'S WETLANDS

wetlands comprise 2/8 of the state's area. Flora and
fauna of wetlands and estuaries form interdependent patterns
in which aZZ eZements contribute and share. 2'n 2980 's
some maz'shes ver e ditched and drained to deer'ease numbez of
mosquitoes, only to threaten surzrivaZ of bZack ducks and
muskrats that- Zived in these wetlands. Revims histo~
of muskrat tz'appinq.

REF: Delaware Today, volume 8, number 4, October-November,
1969. Wilmington, Delaware

43. Cairns, J. �956! EFFECTS OF HEAT ON FISH

REF: Industrial Wastes, volume 1, number 5, pages 180-183.
Scranton Publishing Company, Chicago, Illinois

44. Carrier, M. R. �955! CRITICAL REVIEW OF BIOLOGY AND CONTROL OF
OYSTER DRILLS Vrosalpinz and Pupleara

REF: See U. S. Documents, Department of the Interior, U. S.
Fish and Wildlife Service
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45. Catts, E. P. �970! A CANOPY TRAP FOR COLLECTING TABANIDAE

An inexpensive portab2e trap is described for co22ectino
tabanide. Dry-ice-baited traps captured as many as 3,0M
tabinias per hour purina peak seasons. Mosquitoes, junkies,
svipef2ies, blackf2ies, and stable f2ies vere also captured
in 2arqe numbers.

REF: Mosquito News, volume 30, number 3, pages 472-474,
1970.

46. Chamberlain, E. B. �950! WATERFOWL MANAGEMENT

REF: See De.laware Documents, State

47. Chamberlain, E. B. �951! A SURVEY OF THE MARSHES OF DELAWARE

REF: See Delaware Documents, State

48. Chamberlain, E. B. �952! WATERFOWL IN DELAWARE BAY

REF: See Delaware Documents, State

49. Chamberlain, E. H., R. K. Martinson, and S. L. Clark �971!
WATERFOWL STATUS REPORT, 1970

REF: See U. S. Documents, Department of the Interior, U. S.
Fish and Wildlife Service

50. Chipman, W. A., and P. S. Galtsoff �949! EFFECTS OF OIL MIXED
WITH CARBONIZED SAND ON AQUATIC ANIMALS

REF: See U. S. Documents, Department of the Interior, U. S.
Fish and Wildlife Service

51. Cohen, B., and L. T. McCarthy �962! SALINITY OF THF. DELAWARE
ESTUARY

REF: See U. S. Documents, Department of the Interior
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52. Cole, A. E. �941! THE EFFECTS OF POLLUTIONAL WASTES ON FISH
L1FE

REF: Symposium on Hydrobiology, 241 pages, 1941. Univer-
sity of W'isconsin, Madison, Wisconsin

53. Cook, R. W. �969! THE SOCIA-FCONOMIC DEVELOPMENT OF DELMARVA
DURING THE SEVENTIES

A definitive statement of Delmarva characteristics today,
vhat the historic trend has been, and vhat ve can expect
to occur in terms of population chanqes and economic act-
ivity broadly c7.assi fiea bV type and qeoqraphic distrib-
ution. An over lap map accompanied the oriqinal presentation.
Has 14 paqes.

REF: Greater Salisbury Committee, Inc., One Plaza East,
Salisbury, Maryland

54. Coskery, 0. J. �956! WATER LEVELS AND ARTESIAN RESOURCES IN
DELAWARE, 1955

REF: See Delaware Documents, University

55 ~ Coskery, 0. J. �961! WATER LEVELS IN DELAWARE, 1957

REF: See Delaware Documents, University

56. Coskery, 0. J. �961! WATER LEVELS IN DELAWARE, 1958

REF: See Delaware Documents, University

57. Coskery, 0. J., and R. A. Gardner �965! GROUND-MATER LEVELS IN
THE U. S. 1958-1962, NORTHEASTERN STATES

REF: See U. S. Documents, Department of the Interior

58. Coskery, 0. J., and W. C. Rasmussen �958! WATFR LEVELS IN
DELAWARE, 1956

REF: See Delaware Documents, University
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59. Cronin, L. E. �954! HYDROGRAPHY

REF: See Delaware Documents, University

60. Cronin, L. E. �964! THE ROLE OF MAN IN ESTUARINE PROCESSES

The effect of divez'sions of eater fzom Delaware River to
Near .York City is discussed. predictions by P~tchurn and
biologists on effects of sa2inity chanqe. Segezstzaale
�951! z'eported that avq. chanqes of 0.5 � 75' /00 pro-
duced significant ehanqes in the e ffective distribution of
estuarine species. Discusaee effects of additions of heat
on a continuous basis. ALso discusses changes in s.alini>,
modifications of shape of estuaries, effect of biocides,
addition of nutrient chemicals, radioactive vaste, pulp
vaste, geoloqical pz'ocess, bioloqical processes and activity
in the ocean, operating control of modification of estuar-
ines. Such contz'o2 new dispersed among many states and
fedeza2 legislative bodies, ezeeutive agencies, and public
vi22. Example given. massachusetts z eeent2y requires
reviewed and prior' approval of all proposed modification of
marshlands, shozes and coastal lands. This 2cm over rides
the pz'ivi legs of private ownership in reeoqnition of the
effects of such modification on public intezeat.

REF: Estuaries, number 83, pages 667-686, 1967. American
Association for the Advancement of Science, Washington, D. C.

61. Cronin, L. E., F. C. Daibex, and E. M. Hurlburt �962!
QUANTITATIVE SEASONAL ASPECTS OF ZOOPLANKTON IN THE DELA-
WARE RIVER ESTUARY

The Delaware estuary vaa sampled quarztitatively for zoo-
plankton over a B-year period. The tota'L standing crop of
zooplankton vae a2vays greatest in the estuary vith smaller
catches in the river and in the ocean. The species vere
identified and their reLative abundance described. %vea
detailed description of the Delaware Zetuary, drainage area,
tidal inf Luences, f'loan of river. Plankton coLlections made
at quazterly intervale to embrace extremes of temperature
and river'- f2047.

REF: Chesapeake Science, volume 3, number 2, pages 63-93,
June 1962. Natural Resources Institute of the University
of Maryland, Chesapeake Biological Laboratory, Solomons,
Mary land
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62. Crosswhite, W. M. �968! USE OF WATER FOR SUPPLEMENTAL IRRIGATION
IN DELAWARE

REF: See Delaware Documents, University

63. Curtis, L. �969! THREE YEAR SURVEY OF THE PESTICIDE CONTENT OF
SHELLFISH IN DELAWARE'S TIDAL WATERS

REF: See Delaware Documents, University

64. Daiber, F. C. �955! TRAWL FISHFRY INVESTIGATIONS

REF: See Delaware Documents, University

65. Daiber, F . C. �956! A COMPARATIVE ANALYSIS OF THE WINTER FEFDING
HABITS OF TWO BENTHIC STREAM FISHES

The sMdp twas conducted on barred fantaiL darters and northern
mottLed eouLpins, ooLKeated f'rom a smaLK heacKrater stream in
ALLegany County, A'm k'orL

REF: COPEIA, number 3, pages 141-151, August 1956. American
Society of Ichthyologists and Herpetologists, National Museum,
Washington, D. C.

66. Daiber, F. C. �959! OBSERVATION ON THE DEEP-SEA ELECTRIC RAY

A sinq7e fernale vas taten bp otter trcuul br' M/V Delaware
in Feb~~ F958. The size and p+sioloqical characteristics
are described.

REF: COPEIA, number 1, page 74, April 1959. American
Society of Ichthyologis ts and Herpetologists, National
Museum, Washington, DE C.

67. Daiber, F . C. �959! TIDAL MARSH: CONFLICTS APTD INTFRACTIONS

REF: See Delaware Documents, University
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68. Daiber, F. C. �960! TECHNIQUE FOR AGE DETERMINATION IN THE
SKATE

A technique was developed for demonstratinq the presence
of dense opaque rings a2ternatinp vith trane2ucent rinqs
and their relation to aqe.

REF: COPEIA, number 3, pages 258-260, September lq60.
American Society of Ichthyologists and Herpetologists,
National Museum, Washington, D. C.

69. Daiber, F. C. �968! TIDE MARSH ECOLOGY AND WILDLIFE

REF: See U. S. Documents, Executive Appointments, NCMR6ED

70. Daiber, F. C. �969! ACADEMIC COMMUNITY DESIGN

REF: See Delaware Documents, University, Marine Laboratories

71. Daiber, F. C., D. Aurand, F. L. Gooch, and R. Reimold �969!
FURTHER STUDIES IN TIDAL MARSH ECOLOGY IN DELAWARE

REF: See Delaware Documents, University

72. Daiber, F. C., C. W. Beattie, and W. de Witt, III �970! FLUSHING
PATTERN OF CERTAIN TIDAL STREAMS IN DELAWARK

REF: See Delaware Documents, University

73. Daiber, F. C., and R. A. Booth �958! NOTES ON THE BIOLOGY OF THE
BUTTERFLY RAYS: GYMNURA ALTARELA AND G'PQKRA MICRURIA

2ndividua2a from De2aurare Bay otter t~2 col2ections stere
examined. These vere col.lected at different depths and
salinitiee between 2956 and 29S9 and their eizee, sex,
ovarian conditions, and embryo dimensions studied.

REF: COPEIA, number 2, pages 137-139, June 1958. American
Society of Ichthylogists and Herpetologists, National
Museum, Washington, D. C.
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74. Daiber, F. C., J. Gallagher, and H. J. Sullivan �971! TIDE MRSH
ECOLOGY AND WILDLIFE

REF: See Delaware Documents, University

75. Daiber, F. C., and G. W. Schmelz �968! AN ANALYSIS OF TEMPERATURE
AND SALINITY LEVELS ON GROWTH AND SURVIVAL OF THF, STRIPED
KILLIFISH

REF: See Delaware Documents, University

76. Daiber, F. C., and R. W. Smith �969! ANALYSIS OF FISH POPULATIONS
IN THE DELAWARE BAY AREA

REF: See Delaware Documents, State

77. Daiber, F. C., and R. W. Smith �970! AN ANALYSIS OF FISH POP-
ULATIONS IN THE DELAWARE BAY AREA

REF: See Delaware Documents, University

78. Daiber, F. C., and R. W. Smith �970! AN ANALYSIS OF THE WINDOW-
PANE FLOUNDER POPULATION IN THF. DELAWARE BAY AREA

REF: See Delaware Documents, University

79. Daiber, F. C., and R. W. Smith �971! AN ANALYSIS OF THE WEAKFISH
POPULATIONS IN DELAWARE BAY AREA

REF: See Delaware Documents, University

80. Daiber, F. C., and R. C. Wockley �968! AN ANALYSIS OF. THE FISH
POPULATIONS IN DELAWARE BAY AREA

REF: 8ee Delaware Documents, University

81. Davidson, P., F. G. Adams, and J. Seneca �966! THE SOCIAL VALUES
OF WATER RECREATION FACILITIES RESULTING FROM AN VtPROVMENT
IN WATER QUALITY: THE DELAWARE ESTUARY

REF: Pages 175 � Zll in, Mater Research, A. V. Kneese and
S. C. Smith eds., Johns HoPkins Press, Baltimore, Maryland,
1966.
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82. Davis, C. F., and D. HE Boggess �964! WATER-TABLE, SURFACE-
DRAINAGE, AND ENGINEERING SOILS MAP OF THE MISPILLION RIVER
QUADRANGLE, DELAWARE

REF'- See U. S. Documents, Department of the Interior

83. Davis, C. F., D. H. Boggess, and 0. J. Coskery  l965! WATER-TABLE,
SURFACE-DRAINAGE, AND ENGINEERING SOILS MAP OF THE FREDERICA
AREA, DELAWARE

REF: See U. S. Documents, Department of the Interior

84. Deevey, G. B. �960! ZOOPLANKTON OF THE SURFACE WATERS OF THE
DELAWARE BAY REGION

Samples of zooplankton co22ected from l929 to 2985 at 40
stations in the Delcuvare Hap. Copepods dominated. Thez'e
is a vide annuaL temperature ranee �-2S degrees CJ so fee
orqanisms occuz' thzouqhout gear. Has 29 figures and 4
tabLes vith detai led information.

REF: Bulletin of the Bingham Oceanographic Collection,
volume 17, number 2, pages 8-53, 1960. Bingham Oceanographic
Laboratory, Yale University, New Haven, Connecticut

85. Delaware Bay Transportation Company Feasibility Study Group �970!
STATEMENT SUBMITTED TO THE GOVERNOR'S TASK FORCE ON MARINE

AND COASTAL AFFAIRS, STATE OF DELAWARE

De2~are Bnp Transportation Comps' is ovned by four oil
companies; has been joined by nine othez's to form and
finance the feasibi lily study group. Their plan, presented
December 1970 at Dover, consists of the fo22oan.ng elements:
Use of laz'ge super tankers; an offshore tezvrnna2 located 6 1/2
miles off Big Stone Beach. 2Vo submez'qed pipelines connect-
i'ng this receivinq termina2 to the shore, offshore tank
storage facilities on property orzned by the above oil com-
panies, an onshore pipeline fz'om the stoz'age facilities to
the participating refi'neries. There is complete assurance
that these plans az'e in line vith concern foz the pz'esez'-
vation of the environment. The history and details of the
project are di'scMrsed, map. qraph, and 2 enqEneering drawings
of proposed facility.

REF' -Delaware Bay Transportation Company, c/o Atlantic
Richfield Company, Philadelphia, Pennsylvania
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REF: See Delaware Documents, University

87. Delaware State Chamber of Commerce, Inc. �970! DIRECTORY OF COM-
MERCE AND INDUSTRY: STATE OF DELAWARE

Sections: �! Alphabetical classification accordinq to
company name. �! Ma7'or group Standazd 1ndustrial Classi f-
ications.  8! Classi fication aecoz'dinq to business oz
service. �! Classification accordinq to location.
�! Alphabetical Listing of nonmanufactuzinq and �! manu-
facturing industries.

REF: Delaware State Chamber of Commerce, Inc., Wilmington,
Delaware

88. De Sylva, D. P., F. A. Kalber, Jr., and C. N. Shuster, Jr. �962!
FISHES IN THE SHORE ZONK AND OTHER AREAS OF THE DELAWARE

RIVER ESTUARY. Also published as FISHES AND ECOLOGICAL
CONDITIONS IN THE SHORE ZONE OF THE DELAWARE, RIVER ESTUARY,
WITH NOTES ON OTHER SPECIES COLLECTED IN DEEPER WATER

REF: See Delaware Documents, University

Wiest, R. J. H. �965! GEOHYDROLOGY89. De

written about qround-eater hpdrolo~ primarily for civil
enqineers. Chaptez's: Scope and his torp. Surface eater,
relation to qz'ound nrater. Ground eater f2~. Theory of
~und-rJater mor!ement. Steady-state f2~. Mechanics of
eel 2 floe. Hultip2e-phase floe. &aspersion. 1llumeri ca2
methods of qzound-eater f2~.

REF: John Wiley and Sons, New York

90. de Witt, W., III �971! WATER QUALITY VARIATIONS IN THE HROADKILL
RIVER ESTUARY

REF: S'ee Delatmre Documents, Univeraity

86. Delaware Geological Survey �961! THE STORY OF YOUR STATE GEOLOGI-
CAL SURVEY'S SEARCH FOR WATKR
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91. Downes, J. A. �958! THE GENUS Culicoides  DIPTERA: CERATOPOGONIDAE!
IN CANADK

An introductory review. Afore than 85 species have been found
and many more remain undiscovered. Key occur in damp places
throughout the country. Phe blood-suckinq species feed on
man, other mammals, and birds.

REF: Proceedings of the 10th International Congress on
En t omo logy, volume 3, pages 800-808, 19 56. En tomo logical
Society of America, College Park, Maryland

92. Drake, C. L., M. Ewing, and G. H. Sutton �959! CONTINENTAL MAR-
GINS AND GEOSYNCLINES: THE EAST COAST OF NORTH AMERICA,
NORTH OF CAPE HATTERAS

Available geological and qeophysical evidence, demonstrates
the structure of the continental margin of eastern N. America
and its simT',lari ty to ancient qeosynclines.

REF: In Chemistry and Physics of the Earth, L. H. Ahrens,
ed., volume 3, pages 110-198, 1959. Pergamon Press, London

93. Durfor, C. N., and W. B. Keighton �954! CHEMICAL CHARACTERISTICS
OF DELAWARE RIVER WATER, TRENTON TO MARCUS HOOK

REF: See U. S. Documents, Department of the Interior

94, Earth Week Committee �970! THE DELAWARE VALLEY FNVIRONMENT;
STATUS AND PROSPECTS

2'echnical symposium on air pollution, Mater quantity and
quality in the Delaware Valley, solid caste management in
.Philadelphia metropolitan region, radiation, biological,
aspects of polLution; systems analysis and environmental
manaqement; ecological planning and desiqn, environmental
lQh! and public policy.

REF: Earth Week Committee, Philadelphia, Pennsylvania, 1970.

95. Eastman, A. S , and R. C. Beckett �931! PUBLIC WATER SUPPLIES OF
DELAWARE 1931

REF: See Delaware Documents, State
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96. Feldmeier, J. R. �969! THE INSTITUTE FOR THE DEVELOPMENT OF
RIVKRINK AND ESTUARINE SYSTEMS

REF: See U. S. Documents, National Council on Marine
Resources and Engineering Develooment

97. Fischer, A. G. �961! STRATIGRAPHIC RECORD OF TRANSGRESSING SEAS
IN LIGHT OF SEDIMENTATION ON THE ATLANTIC COAST OF NEW

JERSEY

The present Zy transgres sing sea has a mar gina Z Zcnv and
intermediate energy sone of tidaL marshes and Zaqoons,
protected from the vaue energy of the open ocean by barrier
beaches. Peats and rods are being deposited in the tidal
marshes, sands and rods in the laqoons. The sands are
ZargeZy derioed from the ocean and deposited as tidaZ
deltas which start as qaps in the barrier beaches and
gr<m across the lagoon tcvard the mainZand. Tntplications
for sedimentoZogy and stratiq>aphy.

REF: American Association of Petroleum Geologists,
Bulletin, volume 45, number 10, pages 1656-1666, 1961.
Tulsa, Oklahoma

98. Florio, A. J. �950! SALT MARSHES: NOTES ON THEIR ORIGIN AND
MANAGKMENT

REF: See Delaware Documents, State

99. Gaiter, WE S., ed. �968! OCEAN ENGINEERING EDUCATION: PRO-
CEEDINGS OF A WORKSHOP AT THE UNIVERSITY OF DELAWARE IN
OCTOBER 1968

RKF: See Delaware Documents, Universi.ty

1QO. Geological Survey �964! HYDROLOGIC INVESTIGATIONS ATLAS

REF: See U. S. Documents, Department of the Interior

101. Ghyben, B.. W. �889! NOTA IN VERBAND MET DE VOORGENOMEN PUT
BORING NABI J AMSTERDAM

RKF: K. Inst. Ing. Tijdschr., The Hague, 1888-1889.
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102, Goldf ield, M. 0., R. P. Kandle, and Sussman �967! PROGRESS REPORT
ON ARBOVIRUS STUDIES IN NEW JERSEY

Zn 1966 only one case of arbovims encephalitis uas recoq-
nized in a Ner! Jer'sey hospital. This uas a California
vins. Most of the potential host isolations have been
from mammals. A natural cycle of mammals=Aedes mosquitoes--
has been suggested. This finding mat'es the continued s~eillance
of California vins activity imperative. This study has been
creatlu expanded in lllm Jerseu.

REF: Proceedings of the 54th Annual Meeting of the New
Jersey Mosquito Extermination Association, pages 15-19,
Rutgers, The State University, New Brunswick, New Jersey

103. Gowanloch, N. J. �935! POLLUTION BY OIL IN RELATION TO OYSTERS

REF: American Fisheries Society, Transactions, volume 65,
page 293, 1935. Washington, D. C.

104. Graham, R., and C. A. Lesser �970! COOPERATIVE MIGRATORY BIRD
CENSUSING AND HANDING

REF: See U. S. Documents, Department of the Interior, U. S.
Fish and Wilflife Service

105. Groot, J. J. �955! SEDIMENTARY PETROLOGY OF THE CRETACEOUS SEDI-
MENTS OF NORTHERN DELAWARE IN RELATION TO PALEOGRAPHIC
PROBLEMS

REF: See Delaware Documents, University

156. Groot, J. J. �966! SO"IE OBSERVATIONS ON POLLEN GRAINS TN SUSPENSION
IN THE ESTUARY OF THE DELAWARE RIVER

Pollen spectra of samples of suspended and bottom segments
in the Delmar'e River estuary represent the reqional veqet-
ation of the basin as a vhole rather than local plant com-
munities. Ther'e appears to be a relationship between the
number of pollen grains and the quality of mineral matter'
in suspension suqqestinq that the Mo types of particles
ar'e t~nspor ted toqether and in similar fashion, that is,
primar ily by eater cur r'ents.

REF: Marine Geology, volume 4, number 6, pages 409-416, 1966.
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107. Groot, J. J., D. M. Organis t, and H. G. Richards �954! MARINE
UPPER CRETACEOUS FORMATION OF THE CHESAPEAKE AND DELAWARE
CANAL

REF: See Delaware Documents, University

108. Haefner, P. A., Jr. �964! MORPHOMETRY OF THE COMMON ATLANTIC
SQUID AND THE BRIEF SQUID IN DFLAWARE BAY

Grovth rate, length frequency, veight-length ratios, and
change of bodp shape are presented and disoussel.

REF: Chesapeake Science, volume 5, number 3, pages 138-144,
1964 ' Natural Resources Institute of the University of Mary-
land, Chesapeake Biological Laboratorv, Solomons, Maryland.

109. Haefner, P. A., Jr., and C. N. Shuster, Jr. �964! LENGTH INCRE-
MENTS DURING TERMINAL MOLT OF THE FEMALE BLUE CRAB IN
DIFFERENT SALINITY ENVIRONMENTS

The study vae initiated to determine if obsemed dit ferenoes
in the siae of adult female blue crabs in t' he Delmarsa
7'eninsula area vere related to the saHni> of the environ-
mental. vaters in vhiah the crab undergoes the termina2
mo7t. No signi fiant correlation vas found.

REF: Chesapeake Science, volume 5, number 3, pages 114-118,
1964. Natural Resources Institute of the University of
Maryland, Chesapeake Biological Laboratory, Solomons,
Maryland

110. Halliday, W. B. �967! ECONOMIC ASPECTS OF THE DELAWARE RIVER
ESTUARY PROGRAM

REF: Presented to American Association of Cost Fngineers,
July 1967. University of Alabama, University, Alabama

111. Hardison, C. H., and R. 0. R. Martin �963! WATER SUPPLY CHARACT-
ERISTICS OF STREAMS IN THE DELAWARE RIVER BASIN AND IN
SOUTHERN NEW JERSEY

REF: See U. S. Documents, Department of the Interior
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112. Harleman, D. R. �966! TIDAL DYNAMICS IN ESTUARIES: II, REAL
ESTUARIES

A mathematical model is developed for cooscillating tide
in Delaware estuary. Data are given for the geometric
characteristics of the Delaware estuary. Tidal amplitude
ratio vs. distance from Trenton. Phase change RX vs. X
f' or the Delaware estuary. Damping parameter, VX vs. X�
foz Delaware estuary ma imum tidal discharge vs. distance
from Trenton. Variation of tidal energy dissipation along
Delaware estuary. Tidal data for Delardare estuary, and
ma~ tidal discharge and velocity, Delaware estuary.

REF: Chapter 10, part 2, pages 522 � 545, in Estuary and
Coas tline Hydrodynami.cs, Ippen, A. T., ed. McGraw � Hill
Book Company, Inc., New York, New York

113. Harman, 0., �968! ENVIRONMENTAL CONTROL SYSTEM FOR OYSTER
FARMING

REF: See Delaware Documents, University

114. Harmic, J. L. �969! A PROPOSAL FOR THE CREATION OF A DIVISION OF
MARINE RESOURCES

REF: See Delaware Documents, State

115. Harrison, W., J. J. Norcross, and E. M. Stanley �967! CIRCULA-
TION OF SHELF WATFRS OFF THE CHESAPEAKE BIGHT

REF: See U. S. Documents, Environmental Science Services
Administration, Washington, D.

116. Headlee, T. J. �945! THE MOSQUITOES OF NEW JERSEY AND THEIR
CONTROL

Structure, classi fi cation, and keys the 1'lm Jersey rmsquito
fauna; mosquito bioloqy; environmental influence; history of
mosquito control in Pm> Jersey; mosquito repe'Llants; 2ms re-
lating to mosquito control; economic effect of mosquito reduction.

REF: Rutgers University Press, Rutgers, The State University,
New Brunswi.ck, New Jersey



117. Heck, L. W. et. al. �966! DFLAWARE PLACE NAMES

REF: See U. S. Documents, Department of the Interior,
Geological Survey

118. Hely, A. G., and F. H. Olmsted �963! ROME RFLATIONS BETWEEN
STREAM FLOW CHARACTERISTICS AND THK ENVIRONMENT IN THE
DELAWARE RIVFR REGION: CONTRIBUTIONS TO STRUM-BASIN
HYDROLOGY

REF: See U. S. Documents, Department of the Interior,
Geo lo gi ca 1 S urvey

119. Henderson, C., W. Johnson, and A. Inglis �969! ORGANOCHLORINE
INSECTICIDES RESIDUES» IN FISH  NATIONAL PESTICIDE MONITOR-
ING PROGRAM!

REF: Pesticide tonitoring Journal, volume 3, number 3,
page 157, December 1969. Pesticides Program, Food and
Drug Administration, 477O Buford Highway, Building 29,
Chamble a, Georgia

120. Henry, H. G. �964! INTERFACES BETWEEN SALT WATFR AND FRFSH
WATER IN COASTAL AQUIFERS

REF: See U. S. Documents, Department of the Interior

121. Henry, K. A., C. M. Beardon, F,. B. Joseoh, and J. W. Reint]es
�965! ATLANTIC MENHADEN

REF: Atlantic States Marine Fisheries Commission, Talla-
hassee, Florida, 1965.

122. Herzberg, B. �901! DIE WASSERVERSORGUNG EINIGER NORDSEEBADER
 THE WATER RESOURCES OF SOME RESORTS ON THE NORTH SEA!

REF: Journal Gasbeleuchtung und Wasserversorgung  Journal
of Manufactured Gas and Water Resources!, Jahrgang 44,
Munich 1901.

123. Hess, PE W. �961! FOOD HABITS OF TWO DASYATID RAYS IN DELAWARE
BAY

REF: ~ee Delaware Documents, University
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124. Hillman, R. E. �961! FORMATION OF THE PERIOSTRACUM IN MERCFNARIA

REF: Science Magazine, volume 134, ~umber 3492, pages
1754-1755, American Association for the Advancement of
Science, Washington, D. C., 1961

125. Hoak, R. D. �961! THE THERMAL POLLUTION PROBLEM

REF: Federal Water Pollution Control Administration,
Journal, volume 33, number 12, page 1267. U. S. Department
of the Interior, Washington, D. C.

126. Hoch, R. S. �966! WATER RESOURCES ADMINISTRATION IN DFLAWARE

RFF: See Delaware Documents, University

127. Hopkins, T. L. �965! MYSID SHRIMP ABUNDANCF. IN SURFACE WATERS
OF INDIAN RIVER INLET, DELAWARF.

REF: Chesapeake Science, volume 1, number 2, pages 86-
91, Natural Resources Institute of the University of
Maryland, Chesapeake Biological Laboratory, Solomons,
Maryland

128. Humphries, E. M., and F ~ C. Daiber �968! SHFLLFISH SURVFY OF
INDIAN RIVER BAY AND REHOBOTH BAY, DELAWARE

REF. See Delaware Documents, University

129. Hurlburt, E. M. Q957! DISTRIBUTION OF NEOMYSIS IN THE ESTUARY
OF THE DELAWARE RIVFR

REF: See Delaware Documents, University

130. Ippen, A. T. ed. �966! ESTUARY AND COASTLINE HYDRODYNAMICS

Contentsz �! erexKl amp2itude eave theo~, �! finite
ampLitude eaves, �! trave;r=neration by mnd, deep and
sha7.Lm vates, �! tides and harmonic aruzlpsis, �! en-
gineering aspects of huz'ricane su~e, �! eave zefraction,
diffraction, and z'ef lection, �! harbor resonance,
 9! intez'action of structzaes and oaves,  9! coasta7.



processea, �0! tidal dynamics in estuariea  part Z
concerns the Delaware Estuary!, �2! 0he mechanism of an
arr'eated saline vedqe, �Z! diffusion processes in
stratified flm, �8! salinity intrusion in eatuariea,
�4! pol lution in estuariea, �5! sedimentation in
estuariea,  shoals in Delaware estuary composed lar'qely
of very fine aiZicon dioxide!, �6! field experience in
estuariea, �7! model. Zcms for coastal and estuarine
models, �8! tidal and salini+ madeL practice, 744 paaea,
indexes.

REF: McGraw-Hill Book Company, Inc., New York, New York

131. Ippen, A. T. �966! TIDAL DYNA tICS IN ESTUARIES: I, ESTUARIES
OF RECTANGULAR SECTION

Mathematic deacmptiona of tides arith and ~rithout friction,'
experimental results on cooaci ZZatinq tides; 22 ref'erences.
~assinq references to Delaware River in thischapter part and to
the Deknuare Estuary in chapter' 25, sedimentation in
ea tuar iea.

REF: Chapter 1O, part 1, pages 493 � 522, in Fstuary and
Coastline Hydrodynamics, Ippen, A. T., ed., McGraw � Hill
Book Company, Inc., New York, New York, 1966.

132. Ippen, A. T., and D. R. F. Harleman �96l! ONE-DIMENSIONAL
ANALYSIS OF SALINITY INTRUSION IN ESTUARIES

REF: See U. S. Documents, Department of Defense, Army
Corps of Engineers

133. Isard, W. @969! ECONOMICS OF WATS QUALITY FOR A REGIONAL
SYS TEM

REF. See U. S. Documents, Councils and Commissions,
National Council on Marine Resources and Engineering
Development

134. Jones, J. R, E. �964! FISH AND RIVER POLLUTION

The effects on fish of pollution by: oxypen-reduction,
toxic materials and metals, respiratory depressants,
deter gent, peatici des, pheno Lies, inorganic aaaea, acids
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and alkalis, and complex effluente. Discussions of thermal
po2lution, incr t suspended matter, and the responeee of fish
eqqe to pollutants.

REF: But terwor the, London, 1966. But terwor th, Inc.,
Washington, D. C.

135. Jordan, R. R. �962! STRATIGRAPHY OF THE SEDIMENTARY ROCKS IN
DELAWARE

REF: See Delaware Documents, University

136. Jordan, R. R. �964! COLUMBIA  PLEISTOCENE! SEDIMENTS OF DELAWARE

REF: See Eelaware Documents, University

137. Jordan, R. R. �967! GUIDEBOOK, 8TH ANNUAL FIELD CONFERENCE,
DELAWARE, 1967

Confer'ence, 7-8 October 2967 and fieLd trip of 209 miles
vith descriptive notes of the places of qeoloqic interest
visited. Hae 63 paqee.

REF: Atlantic Coastal Plain Geological Association, Academy
of Natural Sciences, Philadelphia, Pennsylvania

138. Jordan, R. R. �969! SUSPENDED AND BOTTOM SEDIMENTS IN THE
DELAWARE ESTUARY

Abstracts of paper'e pr'eeented in meetinqs in 2968. Suspend-
ed and bottom sediments in the Delaware Estuary, maior clay
miner als. Sediment concentration, textural parameters, and
mineralogy do not shoe clear corre2ation with location,
current velocities or directions, salinity or othe~ measured
variables in the estuary. preliminary conc2usions are:
�! transportation throuqh Delaware estuary appears to have
Little effect on textures or mineraloqy of suspended sediment;
�! upper portion of estuary is fillinq vith etream-derived
sedimen, and this deposition is selecti»e only A ~th reqard
to sand sizes;  8! lmer boy is filling uith coarse mater'ials
probably derived fr'om the Continental Shel f and the Ocean
Shor'ee; �! the estuary ie eo aqitated, mostly by tidaL
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euz'2'ents, that the tz'anspoztation of suepended sediment is
not a veep seLeotive pzooess.

REF: Special Paper number 121, page 357, 1969. Geological
Society of America, Boulder, Colorado. Also Abstracts of
1968 meeting, Northeastern Section, Geological Society of
America, pages 37-38.

139. June, F. C., and J. W. Reint!es �957! SURVEY OF THE OCEAN FISH-
ERIES OFF DELAWARE BAY

REF: See U. S. Documents, Department of the Interior,
U. S. Fish and Wildlife Service

140. June, F. C., and J. W. Reintjes �962! PROGRESS REPORT ON MENHADEN
STUDIES

REF: Transactions of the 21st annual meeting of the Atlantic
States Marine Fisheries Commission, Tallahassee, Florida

141. Kalber, F. A., Jr. �959! WHERE DOES THE SHORELINE BEGIN2

REF: See Delaware Documents, State

142, Kaplovsky, A. J. �951! SURVEY OF POLLUTION AND ITS EFFECT UPON
THE STREAMS WITHIN THE MISPILLION RIVER DRAINAGE BASIN

REF: See Delaware Documents, State

143. Kaplovsky, A. J. �952! STUDY OF THE ACCUMULATION AND DISTRIBUTION
OF IRON WASTE DISCHARGES WITHIN THE DELAWARE RIVER ATTRIBUTED
TO DISCHARGES ORIGINATING WITHIN THE STATE OF DELAWARE

REF: S'ee Delaware Documents, State

144. Kaplovsky, A. J. �952! COMPREHENSIVE STUDY OF POLLUTION AND ITS
EFFECT UPON THE WATERS WITHIN THE RED CLAY CREEK DRAINAGE
BASIN

REF: See Delaware Documents, State
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145. Kaplovsky, A. J. �954! COMPREHENSIVE STUDY OF POLLUTION AND ITS
EFFECT UPON THE WATERS WITHIN THF. BRANDYWINE CREFK DRAINAGF.

BASIN

REF: See Delaware Documents, S tate

146. Kaplovsky, A. J. �956! INVESTIGATION OF SANITARY WATER OUALITY
IN LOWER DELAWARE RIVFR ~AR2' I AND PART I2

REF: See Delaware Documents, State

147. Kaplovsky, A. J. �957! ESTUARINE POLLUTION SURVFYS

Seven sampling stations from PennsyZvania- DeZauare Line
to Smyrna River at the beqinninq of DeZajvare 8~, for a
distance of 35 miLes. Data pr'esented for December i&56
include: temperature, dissoZved ozpaen, pH, BOD, turbidity,
total iron, coZor, coZiform count, chZoride, hardness,
ammonia, nitrate, nitrite, odor, ash, and volatiZes.

REF: Sewage and Industrial Wastes, Journal, volume 29,
pages 1042-1G53, September 1957. Federation of Sewage and
Industrial Waste Associations, Washington, D. C.

148. Kaplovsky, A. J. �959! TlDEWATER'S DELAWARE REFINERY: WASTE
CONTROL AND TREATMENT: FVALUATION OF TREATMENT MFTHODS

SampZing points to 5 miZes from the refinery into DeZ~are
Bay. Sanita~ and chemicaZ data from the same area are
presented for 2856 through 2958.

REF: Sewage and Industrial Wastes, Journal, volume 3l,
pages 432-442, l959. Federation of Sewage and Industrial
Waste Associations, Washington,, D. C,

149. Kaplovsky, A. J., and D. R. Aulenbach �956! COMPREHENSIVF.
STUDY OF POLLUTION AND ITS EFFFCT ON THE WATERS WITHIN THE
INDIAN RIVER DRAINAGE BASIN

REF: See Delaware Documents, State
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150. Keigh ton, W. B. �966! FRESH-WATER DISCHARGE � SALINITY RELATIONS
IN THE TIDAL DELAWARE RIVER

REF: See U. S. Documents, Department of the interior

151. Keighton, W. B. �969! WATER OUAL1TY IN THE DELAWARE ESTUARY FOR
TWO YEARS OF DROUGHT--3.965 and 1966 � FROM TRENTON TO REFDY
ISLAND

REF: See U. S. Documents, Department of the Interior

152. Kent, R. E. �958! TURBULENT DIFFUSION IN A SECTIONALLY HOMOGENE-
OUS ESTUARY

The V. S. Army Corps of Enqineers DeZ~are Estu~ model, at
Vickaburq vas used to ver'i fy a theoreticaZ deveZopmer,t. An
equation is derived which invoZves a variabZe coefficient
of' eddy diffusion.

REF: Technical Report 16, ref erence 58-1, 1958. Chesapeake
Bay Institute, The Johns Hopkins University, Baltimore,
Maryland

153. Kent, R. E. �960! DIFFUSION IN A SECTIONALLY HOMOGENEOUS ESTUARY

Turbulent di ffusion in a ve22-mixed tida2 estua~ is consid-
er'ed. A theory is presented from which quantitative predic-
tions of mean poZZutant concentration distribution map be
obtained <or an estu~ characterized by a steady-state
salinity md velocity fieZds which are considered to vary
only in the axial direction. Flushinq investiqations vere
conducted by the Army Corps of Fnqineers at the >iatemays
~err,ment Station at Vicksburg, .deism'Eppi, on the mole2
of the De 2~are River and Bay Estuary; these data vere
enpZoyed in the present study. Representative data demon-
strating the aqreement between the model and prototype
salinaties are qiven in fiqure 2 ~ There ar e 14?inures and
17 refer'ences.

REF: American Society of Civil Fngineers, Proceedings,
Sanitary Engineering Division, volume 86, pages 15-47,
1960.
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154. Ketchum, B. H. �952! DISTRIBUTION OF SALINITY IN THE ESTUARY OF
THE DELAWARE RIVER

To determine the reLationship betveen river flov and the
saLinity in various parte of the estuary of the Delaware
River, the study included a reviev of data on the distrib-
ution of' mesh and salt- vater in the coastal vater immed-
iately outiede the Delaware C'apee. The salinity ia inversely
r'elated to river flov; under present natural conditions the
z'anqe of variation of salinity expected foz' the high and lov
river flovs vould be greatest near the head of the bay; the
pzedicted changes az'e found farther dovnstream during hiqh
river f love and farther up-stream durinq Lov f love,

REF: Reference 52-103, pages 1-52, December 1952. Woods
Hole Oceanographic Institute, Woods Hale, Massachusetts

155. Ket chum, B. H. �953! PRELIMINARY EVALUATION OF THE COASTAL WATER
OFF DELAWARE BAY FOR THE DISPOSAL OF INDUSTRIAL WASTES

Summary of data for 2951-1952; salinity and temperature of
the vatere and zecent studies for the U. S. Navy Hydr+graphic
Off'ice. About 8000 drift bottles vere zeleaaed in the area
immediately off Delavare Bay extending about 50 mi2ee alonq
t' he coast and 40 miles offshore. The local cuz'z'enta and
rates of exchange have been evaluated. Znumeratee qeneral
coastal conditions, conditions of circulation, distribution
of aatinity, and tempezatuze off the bay, the z'ate of
circulation, drift-bottle returns, flushing times and ail-
uting volumes in the bay, and recommendations on vaate dis-
posal in the proposed diepoaa L az ea.

REF: Reference 53-31, 1953. Woods Hole Oceanographic
~ Institute, Woods Hole, Massachusetts

156. Ketchum, B. H., and D. J. Keen �955! ACCUKJLATION OF RIVER WATER
OVER THE CONTINENTAL SHELF BETWEEN CAPE COD A%! CHESAPEAKE BAY

The depth mean salinitiee foz' the vatera of the C'ontinental
Shel f shov a seasonal var'iation in the concentzation of river
vater. The sprinq and the vinter accumulations are about the
same, but about 25% more river vater ia prese~t. in the summer.
The total volume of fresh vatez' in eprino and vinter is
equivalent to that produced by the rivers in about one and
a half years. The extra accumulation in summer is equaL to
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a ha2f year's f2' and ref2ects, in par't, the fact that the
high spx'inq f2cxrs of Mo successive years az'e pr'esent on
the she2f at this time. Drainage areas and f2ces from
De2~are are presented, and the horizonta2 mixing coeffic-
ients norma2 to the coast have been computed.

REF: Deep-Sea Research and Oceanographic Abstracts, volume
3, supplement, pages 346-357, 1955. Pergamon Press,
Elmsford, New York

157. Kinsman, G, �965! NOTES OF TIDES, SEICHES, AND LONG WAVES

Par't 2, empirica2 ana2ysis of the tide, astonomica2 back-
qr'ound, and data reaction processes. Part 8, tida2 dynam-
ics, solutions of motion and continuity under the assumption
that friction is neq2iqib2e. >art 3, the effect o f friction
on the tide, a necess~ consideration in sha22ov water.
Bib2iography. Index.

REF: "...unpublished material.... restricted to the personal
use o f the individual... the Department of Oceanography, Johns
Hopkins University," Baltimore, Maryland

158. Klein, W. H. �957! PRINCIPAL TRACKS AND MEAN FREQUENCIES OF
CYCLONES AND ANTICYCLONES IN THE NORTHERN HEMISPHERE

REF: See U. S. Documents, Department of Commerce

159. Kraft, J. CD �968! COASTAL SEDIMENTARY ENVIRONMENTS LE|PES-
REHOBOTH BEACH, DELAWARE

Many varied sedimentary environments are under study.
Environments inc2ude bays, inLets fr'om open marine and
tida2 de2tas, baymouth bars and dunes, marshes and tidaL
creeks, transqressive beaches and marsh, fr'inqes of De2a-
rrare Bay. Pre2iminary resu2ts are summarized. Has 23
paqes.

REF: Guidebook, Annual Keldtrip of the Northeastern
Section, Society of Economic Paleontologists and Mineral-
ogis ts, Tulsa, Oklahoma, September 1968
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160. Kraft, J. C. �968! TRANSGRESSIVE FACIES PATTERNS IN DELAWARE
COASTAL AREA

Studies of recent sediments in coastal Deknoare shou
complex sediment-distribution patterns reeultina from
Latera2 and vez'tical movemente of successive environments
of deposition over a PLeistocene unconformity. Recent
sediments az'e in''illinq a droned topoqraphy mth a loca2
relief of 70 feet- and possibly up to 12$ feet eroded on
highly variable Pleistocene sediments. C'ores of sediments
taken under shally bays  Rehoboth, Indian River and
Ass~oman Bays! and in fringinq marsh environments ahov
that the depositional units are thin, high2y irregular in
areal extent, extremely variable in thickness, and diffi-
cult to project. Sedimentary processes active in the
aha22~ bays include shoreline marsh erosion and formation
of thin, possibly ephemeral beach-dune completes of clean
ve2L-aoz ted sand.

REF: Abstracts, Annual Meeting, Oklahoma City, 1968. In
American Association of Petroleum Geologists, Bulletin,
volume 52, page 537, 1968. Tulsa, Oklahoma

161. Kraft, J. C.  L969! RECENT MARINE AND NON-MARINE SEDIMENTS AND
MICROFAUNA OF DELAWARE COASTAL AREAS

REF: See U. S. Documents, Councils and Commissions,
National Council on Marine Resources and Engineering
Development

162. Kraft, 3. C. �971! SEDIMENTARY FACIES PATTERNS AND GEOLOGIC
HISTORY OF A HOLOCENE TRANSGRESSION

Holocene sediments in coastal Delcxrare s~ complex sediment
deity'hution patterns zeeul ting from later'al and vertical
movement of successive environments of deposition over a
Pleistocene unconformity. These sediments are infiL2ing
a drained topoqraphy. Larqer depositional features forming
around eroding Pleistocene headlands and infillinq the
estuariea incLude characteristic shoreline environments,
such as dunes, spits and baymouth bazriers, a network of
interti dal deltas, nearahore marine erosional � depoei tional
sanda and graveZ, and laqoona oz' estuary,ea, uith adjoining
marshea.

REF: Geological Society of America, BulLetin, volume 82,
pages 2131-2158, 1971. Boulder, Colorado
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163. Kraf t, J. C., and M. D. Maisano �968! GEOLOGIC CROSS SECTION OF
DELAWARE

REF: See Delaware Documents, Universi.ty

164. Kraft, J . C ., and G . Margules �969! CORRELATION OF FORAMINIFERA
DISTRIBUTION WITH SEDIMENT FACIES PATTERMS AND PHYSICAL DATA
IN INDIAN RIVER BAY, COASTAL DELAWARE

The physiographic setting, bottom-sediment facies patterns,
and salinity, temperature, p2, Zh, and oz'qanic content of the
water mass and bottom sediments of the Indian River Estuary
compared uith the distribution of 2ieinq benthonic for'amin-
ifera. Weloe qenera, 28 facies, of foraminifera identified
and separ'ated into b qeoqraphica57y distinctive facies
qroups. Bottom sediment types range from dark qrey mud i n
center and vest to a mell;sorted clean sand in the tidal
delta to the east. No siqnificant correlation found between
patterns of forarnini fera abundance and the distribution of
sediment types.

REF: Special Paper number 121, page 361, 1969. Geologi.cal
Society of America, Boulder, Colorado . ALso Abstracts of
the 1968 Meeting, Northeastern Section, Geological Society
of America, page 41.

165. Krimgoid, D. B. �969! HYDROLOGIC, PHYSIOGRAPHIC, EDAPHIC, AND
VEGETATION ASPECTS OF THE CLIMATIC WATER BALANCE, DELMARVA
PENINSULA

REF: See Delaware Documents, University

166. La Brecque, M. �971! THE SCIENCES

REF: Volume 2, number 2, 1971. New York Academy of
Sciences, NmT York

167. Lack, N. �966! BILLIONS FOR THE MILLIONS

REF: Water Research Foundation, Wilmington, Delaware
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168. Lauff, G. H., ed. �964! ESTUARIES

Papers presented at conference on estuaries held at .Tekyll
2'sland, Georqia, 82 March - 8 April 196'4. ~ubiects: defin-
itions, physical factoz's, geoverpholoqy, sediments and
sedimentations, microbiota nutrients and Bio loqica2 production,
eco2ogy and population, physiology and evolution, fisheries,
and human inf2uences. Much of the discussion is qeneral,
but the De2carare Estuary is mentioned a fm! times.

Papers on "physical factors" concern circuLation and di ffu-
sion, cir'culation in Coastal Plain estu~es, saLt balance
and circulation in partially mixed estuaries, sa2inity mea-
suz'ements, and methods and devices for measurinq curz'ents.

"Sediments and sedimentation" papers deal vith oriqin of
sediments, sediment transport, rates of sediment accumula-
tion, littoral dry ft and tidal inlets, sediments of
Chesapeake Bay, and the compactness variability of estuarine
sediments.

REF: Publication number 83, American Association for the
Advancement of Science, Washington, D. C.

169. Lesser, C. A. �966! AQUATIC VEGETATION SURVEY

REF: See Delaware Documents, State of Delaware, Board of
Game and Fish Commissioners

170. Lesser, C. A. �968! NARINE FISHERIES SURVEY

REF: See Delaware Documents, State

171. Liherman, C., J. M. Rosbrow, and H. Rubenstein �967! DELAWARE
CITIZEN: GUIDE TO ACTIVE CITIZENSHIP IN THE FIRST STATE

The contents support the title; in part they include basic
boa! the members of the government az'e chosen, natural

z'esources, housinq, education, welfare, social security,
public safety, and the operation of the state and county
ser Vi ces.

REF Taplinger Publishing Company, Inc., 29 East 10th
Street, New York City
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172. Livingstone, D. A. �963! CHEMICAL COMPOSITION OF RIVERS AND
LAKES

REF: See U. S. Documents, Department of the Interior,
Geological Survey

173. Luff, M. C., Jr., �968! DFLAWARE'S OVERNIGHT TOURIST INDUSTRY

REF: from The Annual Report of the Delaware State Develop-
ment Department �967-1968!, pages 2-3, Dover, Delaware.

174. MacCreary, D. �940! REPORT OF THE TABANIDAE OF DELAWARE

REF: See Delaware Documents, University

175. MacKichon, K. A., and J. C. Krammorer �961! ESTIMATED USE OF
WATER IN THE UNITED STATES

REF: See U. S. Documents, Department of the Interior,
Geological Survey

176. Maits, B. �966! THE NATURAL RESOURCES OF DELAWARE

REF: See Delaware Documents State

177. Marine, I. W., and W. C. Rasmussen �955! PRELIMINARY REPORT ON
THE GEOLOGY AND GROUND-WATER RESOURCES OF DELAWARE

REF: See Delaware Documents, University

178. Mason, W D., and W. R. Pietsh �940! SALINITY MOVEMENT AND ITS
CAUSES IN THE DELAWARE RIVER ESTUARY

The sa2inity characteristics of the river are cited in
detaiL. River floats, isoch2ors, and averaqes at specific
conditions are inc2uded. The fresh-eater mnoffe to
achieve certain isoch2ors at different 2ocations have been
caZcu Zated.

REF: EOS, American Geophys ical Union, Transactions, vo tume
12, pages 457-463, 1940. Washington, D. C.
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179. Mather, J. R. �968! METEOROLOGY AND AIR POLLUTION IN THE DELAWARE
VALLEY

The 22-county lover Delaware Valley azea vas investigated
vith z'eqaz'd to availability of data, air floe, atmospheric
stability conditions, varying air quality, use o f meteor-
ologic conditions to forecast pollution, and detailed intez'-
pz'etation of speci fic high pollution events. Serious, but
not extreme, po22ution conditions exist in the highly indust-
zria2ised Delaware Valley. The potential foz very serious
po22ution cez'tainly exists.

REF: Publications in Climatology, volume 21, number 1,
136 pages, 1968. Labora tory o f Climatology, Elmer, New
Jersey

180. Mather, J. R. �969! FACTORS OF THE CLIMATIC WATER BALANCE OVER
THE DELMARVA PENINSULA

Chapters: climatic Mater balance; evaluation o f 2ong-term
zecords of the eater balance; qeoqraphic distribution of
the factors of the eater balance; influence of soi l storaqe
capacity; application of the Mater balance to eater resouz'ces
problems; computer program to determine monthly eater balances.

REF: Publications in Climatology, volume 22, number 3,
129 pages, 1969. Laboratory of Climatology, Elmer, New
Jers ey

181. Mather, J. R., N. Adams, III, and G. A. Yoshioka �964! COASTAL
STORMS OF THE EASTERN UNITED STATES

Storms resulting in damage to the East Coast over the past
42 years have been classified into: synoptic situations;
hurricanes; uave developments in the:.-vicinity of Cuba; eave
developments in Florr.da oz the nearly coastal, eater; eave
developments in the Gulf of Mexico; inland depressions;
secondary cyclonic disturbances in the Hatteras area, intense
cyclones moving northeastward, crest of the coast, and strong
cold fronts arith associated squall lines. The seasonal and
geogz'aphical distributions of these storm types vere invest-
igated. Delaware had 20 storms auzinq this period oz' about
7 every tuo years. Of these 8 Mere of the hurricane type,
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etc. g storm alas severe, 78 moderate, and 6' light. Damage
from coastal storms viZZ undoubtably increase siqnificantly
in the yea~s to come as development of the coastaL area
proceeds.

REF: Journal of Applied Meteorology, volume 3, number 6,
pages 693-706, 1964. American Meteorological Society,
Boston, Massachusetts

182. Mather, J. R., R. T. Field, and G. A. Yoshioka �967! STORM DAMAGE
HAZARD ALONG THE EAST COAST OF THE UNITED STATES

Study of ctamage auring the past 40 years has revealecl a
siqnificant increase in the past decade. Reasons for
this increase are analysed. Manrs generally unrestricted
clevelopment of the outer coastaZ margin, as veZZ as a
slight intensification of coastaZ cyclones, has contributed.
A storm as darnaginq as the one in March 1982 vouZct be
expected once every 20 years. The !llew .Tersey, Maryland,
and Delaware coasts and that from South Carolina to Florida
seem to have a relatively Zcv storm damaqe potential.

REF: Journal of Applied Meteorology, volume 6, number 1,
pages 20-30, 1967. American Meteorological Society,
Boston, Massachusetts.

183. Maurer, D., and K. S. Price, Jr. �968! HOLDING AND SPAWNING
DELAWARE BAY OYSTERS OUT OF SEASON: I, LABORATORY FACIL-
ITIES FOR RETARDING SPAWNING

REF: See U. S. Documents, Department of the Interior,

184. McGinnes, B. S. �955! UPLAND GAME INVESTIGATIONS IN DELAWARE

REF: See U. S. Documents, Department of the Interior,
U . S Fish and Wildlife Service

185. McKee, J. E., and H. W. Wolf �963! WATER EQUALITY CRITERIA

REF: Publication 3-A, second edition, 231 pages, 1963.
State Water guality Control Board, Sacramento, California
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186. McKenzie, S. W. �967! INVFNTORY OF THE USE OF WATER IN 1966

REF: See Delaware Documents, University

187. Metcalf and Eddy, Engineers �965! REPORT TO CITY OF WILMINGTON,
DELAWARE, UPON RAW WATER SUPPLY UPDATED DECEMBER 1964

REF: See Delaware Documents, Cities, Counties and Organ-
izations

188. Middleton, F. M., and J. J. Lichtenberg �960! MEASUREMENTS OF
ORGANIC CONTAMINANTS IN THE NATION'S RIVERS

The carbon-filter technique a!as used to dete~ne variability
of contarrrinant concentrations and revealed 7',mportant speci fi c
contarninants in the S ma~or rivers: Columbia, Colorado,
Missouri, Mississippi, Ohio.

REF: Indus trial and Engineering Chemistry, volume 52,
number 6, 99A-102A, June 1960. American Chemical Society,
Washington, D. C.

1.89. Miller, E. G. �960! CHARACTERISTICS OF TIDE-AFFECTED FLOW OF
THE LOWER DELAWARE RIVER

REF: See U. S. Documents, Department of the Interior,
Geological Survey

190. Miller, E. G. �962! OBSERVATIONS OF TIDAL FLOW IN THE DELAWARE
RIVER: HYDROLOGY OF TIDAL STREAMS

REF: See U. S . Documents, Department of the Interior

191 Miller, J. C. �971! GROUND WATER GEOLOGY OF THE DELAWARE ATLAN-
TIC S EAS HO RE

REF: See Delaware Documents, University

192. Minard, J. P., H. E. Gill, J. F. Mello, J. P. Owens, and N. F. Sahl
�969! CRETACEOUS TFRTIARY BOUNDARY IN NEW JERSEY, DELAWARE
AND K%STERN MARYLAND

REF: See U. S. Documents, Department of the Interior,
Geological Survey
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193, Model Study Committee �961! DISPERSION STUDIES ON THE DELAWARE
RIVER ESTUARY MODEL AND POTENTIAL APPLICATIONS TOWARD STREAM
PURIFICATION CAPACITY EVALUATION

REF: See Delaware Documents, State

194. Moody, D. W. �964! COASTAL MORPHOLOGY AND PROCESSES IN RELATION
TO THE DEVELOPMENT DF SUBMARINE SAND RIDGES OFF BETHANY
BEACH, DELAWARE

"Offshore there are 24 sand ridoes >Dich deveZop contempor-
aneousZy eith the vestvard migration of a bar'rier beach.
These ridqes ar'e spaced 500-800 meters apart and meet the
barrier beach at. 5-6' meter depths beZm mean Zcv eater.
Comparison of surveys made in the past 42 year's �929-
2982! indicate the mdqes have moved southeast a maximum dis-
tance of 250 meters vhiZe the shoreZine has miqrated 25-85
meters Kanabard, etc.

"The distribution and stratiqraphic reZationships of Quater-
nary Sediments in eastern 5'ussex County, DeZcmare, indicate
a compKex histo~ of er'osion and deposition in fluviaK,
estuarine, and marine environments. As sea ZeveK feZZ durinq
the Kate wisconsin qKaciation, the ancestraZ DeZcnuare River
probctbKy transported sands and qraveK across the coastal
pKain and continentaZ sheZf, etc."

REF: Doctoral dissertation, 167 pages. Dissertation
Abstracts, volume 25, number 12, page 7205, 1964. The
Johns Hopkins University, Baltimore, Maryland

195. Moody, D- W. �969! DELAWARE ESTUARY SEDIMENTATION STUDY

REF: See U . S . Documents, Councils and Commissions,
National Council on Marine Resources and Engineering
Development

196. Moody, D. W., and E. D. Van Reenan �967! HIGH RESOLUTION
SUBBOTTOM SEISMIC PROFILES OF THE DELAWARE ESTUARY AND BAY

MOUTH

REF: See U. S. Documents, Department of the Interior,
Geological Survey
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197. Moyer, W. J. �970! CLIMATOLOGICAL DATA

REF: See U. S. Documents, Department of Commerce

198. Murphey, F. J. �969! MOSqUITO CONTROL BY AIRCRAFT

A repol t about the efforts and problems in Delmlare starting
in 2947 vith sprayinq of' DDT, the suitchinq to BHC in 1954
until 2957 @hen this maternal became ineffective. 2n 1987
the nm organophosphate ABATEr~ vas started after 8 years
of development work. The application and results are
des cribed.

REF: Report of the Fif th Northeast Aerial Applicators
Conference, pages 33-44, Cornell University, Ithaca, New
York

199. National Council on Marine Resources and Engineering Development
�968! Daiber, F . C., SYSTEMS ENGINEERING AND DEVELOPMENT
OF COMMERCIALLY VALUABLE MARINE RESOURCES IN THE DELAWARE

AREA

REF: See U. S. Documents, Councils and Commissions

200. Nemerow; N. L. �969! BAFFLED BIOLOGICAL BASINS FOR TREATING
POULTRY PLANT WASTE

Description of' poultry operations at Kl'Lsboro, Delmrare,
on the 2ndian River Bay 28 miles from the ocean. The
successful handling of the effluent is also described. The
quality of the intake eater is described, usinq dissolved
o~gen, and salinity, physical ~ chemical analyses for
different periods in 1986 and 2987.

REF: Water Pollution Control Federation, Journal, volume
4, number 9, pages 1602-12, 1969, Washington, Q. C.

201. O' Connor, D. J. �960! OXYGEN BALANCE OF AN ESTUARY

The dissolved � o~gen profiLe depends on the concentration
of the orqanic material, its rate of oxidation, and the
resulting rate of aeration. These interrelationships are
described by a di fferential equation under steady state
conditions. The assumption of constant coefficients in
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the equation is confirmed by field data from estu~ne sur-
veys of the Delaware and James River's. Chlorides, BOD, and
dissolved oxygen values are given and the curves fitted.

REF: Proceedings of the American Society of Civil Engineers,
Journal, Sanitary Engineering Division, volume 86  SA 3!,
pages 35-55, May 1960. New York, New York

202. O' Connor, D. J., J. P. St. John, and D. M. DiToro �968! WATER
QUALITY ANALYSIS OF THE DELAWARE RIVER ESTUARY

A mathematical model of the Deice!are %ver behoeen Trenton,
Neo! Jersey, ana Reedy 2sland vas developed. This tida2 part
of' the river eas divided into four segments. A substantial
amount of' Mater quality data which had been collected by
various agencies vas avai2able for study.

The 22 figures sh~ ultimate ogr~gen demand, BOD loading distrib-
ution, nitrogen loading observed and calculated oxygen deficit
distribution at several different times, effect of fTce and
loading location on the deficit response, ef'feet of' ctaste treat-
ment on total deficit distribution and projected dissolved-
omynen Piste ibution.

REF: Proceedings, American Society of Civil Engineers;
Journal, Sanitary Engineering Division, volume 94  SA6!
page 1225, 1968, New York, New York

203. Odum, E. P. �969! RELATIONSHTPS BETWEEN STRUCTURE AND FUNCTION
IN THE ECOSYSTEM

A discussion on the descriptive and functional approach to
natur e.

REF: in Readings in Conservation Ecology, Cox, G. W., ed.,
pages 6-20, 1969. AppletonMentury-Crof ts, N~ York, New
York

204. Odum, H. T., B. J. Copeland, and E. A. MacMahay �969! COASTAL
ECOLOGICAL SYSTEMS OF THE UNITED STATES: A SOURCE BOOK FOR
ESTUARINE PLANNING

2 repoz't to the Federal Water Pollution Control Administration.
Volume 3 of 3: Bibliography. About 5800 ref'erences are
listea in 446' pages.

REF: Educational Insti.tute of Marine Sciences, University
of North Carolina, Chapel Hill, North Carolina, 1969



205, Oostdam, B. L., and R . N. Swi f t �970! VARIATIONS IN TIDAL
CURRENTS, SALINITY AND TURBIDITY ACROSS THE DELAWARE
BAY MOUTH

Current salinity and turbidity data were collected at five
depths throughout complete cycles and used to calculate
suspended-sediment transport rates. Suspended water appears
to travel in "turbidity clouds". Z'urbidhties increased from
top to bottom with distinctly lower values during ebb for
the upper 2r'8 of the water column. 8'alinity incr'eased from
top to bottom with maximum difference of 2.2 percent just
be fore a s lack tide.

REF: Abstracts of the Fif th Annual Meeting, Northeastern
Section, Geological Society of America,.volume 2, number 1,
pages 30-31, 1970.

206. Otton, E. G. �955! GROUND WATER RESOURCES OF THE SOUTHERN MARY-
LAND COASTAL PIiAINS

Describes the aqui fers and geology of the az'ea, the water
available and used in 2952. There are chemical analyses
of 275 samples.

REF: Bulletin 15, 1955. Maryland Department of Geology,
Mines and Water Resources, The Johns Hopkins University,
Baltimore, Maryland

207. Outdoor Recreation Resources Review Commission  ORRRC! �962!
OUTDOOR RECREATION FOR AMERICA

REF: See U. S. Documents, Councils and Commissions

208. Parker, G. G., et. al. �964! WATER RESOURCES OF THE DELAWARE
RIVER BASIN

REF: See U. S. Documents, Department of the Interior,
Geological Survey

209. Paulson, R. W. �969! LONGITUDINAL DIFFUSION COEFFICIENT IN THE
DELAWARE RIVER ESTUARY AS DETERMINED FROM A STEADY-STATE
MODEL

An analytic solution of the one-dimensional steady-state
diffusion equation for' a conservative substance in an estuary
of constant depth in which the half width is related to the
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Longitudinal distance and may be found if the turbulent
diffusion coefficient is given a general form. Data from
Torresdale, Pennsylvania, to Reedy island, Delaware, where
fresh-eater inflow has been measured and the channel. qeo-
metry satisfies the requirements. salinity data to teat
the solution dere also available for the mathematical
modelina. Analysis of data indicatea that for Lou fresh
water inf Lou Kz ia of the order of' 200 mjsec and that for
most oper'ational purposes, Ax may be assumed to be a con-
stant.

REF: Water Resources Research, volume 5, number 1, pages
59-.67, 1969. American Geophysical Union, Washington, D. C.

210. Paulson, R. W. �970! EXPERIENCE WITH COMPUTER USE IN 'MANAGING
WATER~UALITY DATA IN THE DELAWARE RIVER BASIN

The U. S. |"colo@ical Survey--Current Record Center in
Philadelphia processes data from 22 automatic eater-quality
monitors in the Delm!are Piver. Digital computer techniques
have been developed to process, edit, and summarize these
data.

REF: National Symposium on Data and Instrumentation for
Water Quality Management, 1970. Water Resources Center,
University of Wisconsin, Madison, Wisconsin

211. Paulson, R. W. �970! GRAPHICAL StPKARY OF SPECIFIC CONDUCTANCF.
DATA FOR THE DELAWARE RIVER ESTUARY

REF: See U. S. Documents, Department of the Interior,
Geological Survey

212. Paulson, R. W. �970! VARIATION OF THE LONGITUDINAL DISPERSION
COEFFICIENT IN THE DELAWARE RIVER ESTUARY AS A FUNCTION OF
FRESHWATER INFLOW

Three solutiona of the one-dimensional steady-state di f fusion
equation for a conservative substance  ocean salinity! >vere
derived for' an estuary whose cross-sectional area increases
linear'ly in the semrard direction. The three solutions vere
tested vith U. S. Geological Survey eater-quality-monitor
data for five stations between Torresdale, Pennsylvania,
and Reedy Island. The Lonpitudinal dispersion coefficient
in the estuary increased zenith fresh eater inflm to the
estuary. This is in disaqreement with Harleman  Proc. 2nd



7nt 'l Pater Pollution Res. Conf., Tokyo, 7964. 7'ergamon
Press, N. Y., pages 279-306, 2965.! Has five figures,
three tables, and six refer'ences.

REF: Water Resour ces Research, volume 6, number 2, page
576, 1970. American Geophysical Union, Washington, D.C.

213. Pearre, N. C., and A. V. Heyl, Jr. �960! CHROMITE AND OTHER
MINERAL DEPOSITS IN SERPENTINE ROCKS OF THE PIEDMONT UPLAND,
MARYLAND, PENNSYLVANIA, AND DELAWARE

REF: See U. S. Documents, Department of the Interior

214. Penjerdel �961! ANNUAL RKPORT: 1960-1961

This annual report of the fact-finding and reporting non-
profit and nongovernmental organisation describes its
pzogz'arne and accomplishments. 1t includes a revim of the
Penjerdel conference on open space preservation held on
28 October 7962 at the Cherry Hill 2nn in Haddonfield, Nn7
Jersey. A proqz'am of the conFerence is available. Among
the reports sponsored by Penierdel is one an open space
by A. L. Stronp.

REF: Penjerdel  Pennsylvania-New Jersey-Delaware %etro-
poli,tan Project, Inc.!, 1500 Walnut Street, Philadelphia,
Pennsylvania

215. Penjerdel �961! THE PENJERDKL CONFERENCE ON OPFN SPACE PRESER-
VATION: NEW PROGRAMS AND PROPOSALS

Program of a confez'ence on 28 October 2962 at the Cherry
Hill 7nn, Haddonfield, Neo Jersey

REF: Penjerdel  Pennsylvania-New Jersey-Delaware Metro-
politan Project, Inc.!, 1500 Walnut Street, Philadelphia,
Pennsylvania

216. Peterson, R. T. �963! FIELD GUIDF. TO THE BIRDS: EASTKRN LAND
AND WATER BIRDS

includes the rzppearance, habits and distribution of birds
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which Zive in or miqrate thmuqh DeZmrar'e. IZZustrations
incZude eater'fourZ in fliqht. and at rest.

REF: Peterson Field Guide Series, Houghton Hifflin Company,
Boston, Massachusetts

217 ' Pfitzenmeyer, H. T., and C. N. Shuster, Jr. �960! PARTIAL
BIBLIOGRAPHY OF THE SOFT SHELL CLAM

REF: See Delaware Documents, University

218. Pickett, T. E. �970! NEW GEOLOGIC MAPPING IN DELAWARF.

REF: See Delaware Documents, Uni.versity

219. Pickett, T. E., J. C. Kraft, and K. Smith �969! CRETACEOUS
BURROWS � CHESAPEAKE AND DELAWARE CANAL, DELAWARE

Some of best ezposur'es in the At2antic Coasta2 PZain of
networks of Cr'etaceous indurated, nodulese, limonitic,
sandy tubes  HaZymenites ma~or Lesquere~! are found at-
St. Geo> qes, DeZmam, aZong the beach of the C 8 D canal.
The Cretaceous tubes are morpho2oqical2y eimi2ar to modem
Zittom2 sane bureaus of the decapod Callianassa ma]or.
They occur in 2m! mound-2ike stmctures of 8D-40 feet in
diameter .

REF: Special Paper number 121, page 366, 1969, Geological
Society of America, Boulder, Colorado. ClZso Abstracts of
1968 meeting, Northeastern Section, GSA, pages 46-47, 1968.

220. Price, K. S., Jr. �962! BIOLOGY OF THE SAND SHRIMP Crangon
Septemepr,nosa IN THE SHORE ZONE OF THE DELAWARE BAY REGION

ZKe gzmrth r'ate, spanning char'acte~tics, and feedinq
habits vere studied.

REF: Chesapeake Science, volume 3, number 4, pages 244-
255, 1962. Natural Resources Institute of the University
of Maryland, Chesapeake Biological Laboratory, Solomons,
Maryland
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221. Price, K. S., Jr. �967! COPULATORY BFHAVIOR IN THE CLKARNOSK
SKATE, RaJa eqlanteria, IN LOWER CHESAPEAKK BAY

Having captured sever'al females arith moles attached to the
caudal marqin of the female's pectoraL fins their copulato~
behavior vas studied.

REF: COPEIA, number 4, pages 854-855, 1967 ~ American
Society of Ichthyologists and Herpetologists, National
Museum, Washington, D. C.

222. Price, K. S., Jr. �970! THE FISHES OF WHITE CREEK, SUSSEX
COUNTY, DELAWARE

REF: Unpublished manuscript. College of Marine Studies,
University of Delaware, Newark, Delaware

223. Price, K. S., Jr., and K. P. Creaser, Jr. �967! FLUCTUATIONS IN
TWO OSMOREGULATORY COMPONKNTS, UREA AND SODIUM CHLORIDE, OF
THE CLEARNOSE SKATE, Baja eq2anteria.' I, UPON LABORATORY
MODIFICATION OF EXTERNAL SALINITIES: II, UPON NATURAL VAR-
IATION OF THE SALINITY OF THK EXTERNAL MEDIUM

R. eglanteria from lever Delaware Bay vere studied. Vhen
acclimated to high salinities, thep experienced loss of
serum chloride and ur'ea after ensure to lover saLinities.
After exposure to hiqher salinities, they experienced in-
cr'eases in serum chloride and urea. These chanqes vroduce
changes in serum osmotic pressur'e. No definite depression
of chLoride values vas related to dilution of sea eater.
Urea vaLues sere depressed at lacer salinities, althouqh
urea values and the resultant serum osmotic pressures a<ere
higher at lour salinities than e~ected.

REF: Comparative Biochemistry and Physiology, volume 23,
pages 65-82, 1967. Pergamon Press, Elmsford, New York

224. Price, K. S., Jr., and D. L. Maurer �971! ARTIFICIAL PROPAGATION
OF CO%fERCIALLY VALUABLE SHELLFISH-E!YSTERS

REF: i5ee Delaware Documents, University
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225. Pringle, B. H., et. al. �968! TRACE METAI. ACCUMULATION BY
ESTUARINE MOLLUSCS

The selectivity for tr'ace metals depends upon the metals
avaiZable in the environment, their' chemical and physical
properties, the kind and number of ligands available for
chelation, transport, and storage, and the stability of
the complex' formed. The relative toxicities of the various
metals also play a pr'ominent role. The rate of depletion
of various metals are different for different species, such
as the Zastern Oyster, Northern quohaug, and soft shell
crab.

The study vas based on the known fact that molluscs are
abZe to concentrate selective7y chemical materials up to many
times the ZeveZ found in their environment.

REF: Journal of the Sanitary Engineering Division, Proceed-
ings of the American Society of Civil Engineers, Ann Arbor,
Michigan, volume 94, SA3, June 1968, pages 455-475

226. Pritchard, D. W. �951! THE PHYSICAL HYDROGRAPHY OF ESTUARIES
AND SOME APPLICATIONS TO BIOLOGICAL PROBLEMS

A model estuary typical of Delcnoare Bay, IJpper Chesapeake,
etc., is discussed, i.e., salinity, isohalines, velocity,
tidal currents, estuarine structure, and circulation as
related to biological problems, vith emphasis on the oyster
seed.

REF: Transactions of the 16th North American Wildlife and
Natural Resources Conference, pages 368-376, March 1951.
Wildlife Management Institute, Washington, D. C.

227. Pritchard, D. W. Q952} ESTUARINE HYDROGRAPHY

General discussions of estuaries--definitions, and classi fic-
ations. Delaware Bay included in coastal plain estu~es.
Diacuszes physica2 structures and circulation patterns in
coastal-plain estuaries, specifically Chesapeake Bay and
the James River. Discusses flushing of tidal estuaries;
develops equations for' quantitative study of salt balance
in a coastal-plain estu~. C'ites 10 refer'ences.

REF: In Advances in Geophysics, volume 1, pages 243-279,
l952. Academic Press, New York
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228. Pritchard, D. W. �954! STUDY OF FLUSHING IN THE DELAWARE MODEL

The Army Corps of Engineers modeL at Vicksburg vas used.
bracer dyes a!ere introduced at different locations under
different conditions.

REF: Report 7, reference 54-4, April 1954. Chesapeake Bay
Institute, The Johns Hopkins University, Baltimore, Maryland

229. Pritchard, D. W. �959! COMPUTATION OF THE LONGITUDINAL SALINITY
DISTRIBUTION IN THE DELAWARE ESTUARY FOR VARIOUS DEGREES OF

RIVER INFLOW REGULATION

Pz'esents the results o+ an evaluation of all probable lonq-
itudinal distributions of salinity as a function o f time
unde~ four di fferent seasonal fl~ patterns. Contents:
river infuse theory; di f fez'ential equation; determination of
eddy di f fusivity; data for saLt-balance equation; numerical
so lution.

REF: Report 18, reference 59-3, September 1959. Chesapeake
Bay Institute, The Johns Hopkins University, Baltimore,
Maryland.

230. Pritchard, D. W. �960! THE MOVEMENT AND MIXING OF CONTAMINANTS
IN TIDAL ESTUARIES

The processes which control the movement and dispersion of
a eater layer' contaminant nothin and throuqh a tidal estuary
are presented first in a descriptive manner and then from a
mathematical standpoint, Data obtained from dye releases
in the Delaware estuary model of the A~ Corps of Enqineers
vere employed. A fiqure shms the computed lonqitudinal
distribution of dye compared to the observed distribution;
the agreement is ~ite satisfactory.

REF: In Proceedings of the First International Conference
on Waste Disposal in the Marine Environment, Berkeley,
California, July 1959, E. A. Pearson, ed., Pergamon Press,
Elmsford, New York, 1960.

231. Pritchard, D. W. �967! OBSERVATIONS OF CIRCULATION IN COASTAL
PLAIN ESTUARIES

The estuarine portion of the Delaware River, but. not the
~er portion of the Bay, represents a moderately str'atif-
ied estuary in a&eh the dominant mixing agent is turbulence
~aused by tidal action. At any given location the bottom
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latter is aZuays higher in saZt content than the top Zanier.

REF: In Estuaries, G. H. Lauff, ed., pages 37-44, l967.
Publication number 83, American Association for the Advance-
ment of Science, Washington, D. C.

232. Public Service Electric and Gas Company �968! DISPERSION AND
COOLING OF WASTE HEAT RELEASED INTO THE DELAWARE RIVER
ES TUARY

This report presents the resuZts of studies made to determine
the probable effect on the distribution of temperature in
the DeZmrare River esture of the discharge of' waste heat
in the condenser cooZinq Mater from the Salem NucZear
Generatimr Station to be buiLt on ArtificiaZ ZsZand, 8o~
58 pages; char'ts are incZuded.

REF: Prepaz'ed bp D. W. Pritchard and J. Carpenter,
Chesapeake Bay Institute, The Johns Hopkins University,
foz' Public Service Electric and Gas Company, Newark,
New Jersey

233. Pyatt, E. E. �964! ON DETERMINING POLLUTANT DISTRIBUTION IN
TIDAL ESTUARIES

REF: See U. S. Documents, Department of the interior

234. Rasmussen, W. C., J. J. Groot, R. O. R. Martin, E. F . McCarren,
V. C. Behn, et. aZ. �957! WATER RESOURCES OF NORTHERN
DELAWARE

REF: See Delaware Documents, University

235. Rasmussen, W. C., and L. B.. Haigler �953} GROUND WATER PROBLEMS IN
HIGHWAY CONSTRUCTION AND MAINTENANCE

REF: See U. S. Documents, Department of the Interior

236. Rasmussen, W. C., J. W. Odell, and N. H. Beamer �966! DELAWARE
WATER

REF: See U. S. Documents, Department of the Interior
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237. Rasmussen, W. C., R. A. Wilkens, and R. M. Beall �960! WATER
RESOURCES OF SUSSEX COUNTY, DELAWARE

REF: See Delaware Documents, University

238. Redfield, A. C. �967! POSTGLACIAL CHANGE IN SEA LEVEL IN THF.
WESTERN NORTH ATLANTIC OCEAN

Radiocarbon datinq indicates that, between C'ape Cod and
Northern Virqinia, a coastal. subsidence of 23 feet occurred
betareen 4000 and 2000 years aqo and has continued at a rate
o f about 1 x 20 ~ feet per year.

REF: Science, vo1ume 157, number 3789, pages 687-692, 1967.
American Association for the Advancement of Science, Wash-
ington, D. C.

239. Reimold, R. J., and F. C. Daiber �967! EUTOPHICATION OF ESTUARINE
AREAS BY RAINWATER

Totai phosphorus concentrations vere dete~ned in rainwater
coilected at Levee. The mean concentration of minter-spring
rainwater increased thirty-fold in summer rairarater and
decreased to 2 2/2 times winter-sprinq in faZZ-minter Zeue2s.
This phenomenon map account. for atypicai phosphorus cycles
noted in estuarine areas.

REF: Chesapeake Science, volume 8, number 2, pages 132-133,
1967. Natural Resources Institute of the University of
Maryland, Chesapeake Biological Laboratory, Solomons, Mary-
land.

240. Rima, D. R., P. W. Anderson, and O. J. Coskery �964! GROUND WATER
RESOURCES OF SOUTHERN NKW CASTLE COUNTY, DELAWARE

REF: See Delaware Documents, University

241. Ritchie, T. P., and C. N. Shuster, Jr. �963! THE 1962 STATUS OF
OYSTER SURVIVAL IN DELAWARE WATERS

REF' Report presented at the Fifth Annual Oyster Mortality
Conference held January 1963 at the BIological Laboratories,
Bureau of Commercial Fisheries, Oxford, Maryland
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242. Rumer, R. R., Jr., and J. C. Shiau �968! SALT WATER INTERFACE IN
A LAYERED COASTAL AQUIFER

The investiqation tried to determine the shape and the
position of the interface between the seward flovinq fresh
eater and the underlyinq salt eater in the coastal aqui f'ers.
Under cer tain idealized concentrations, a mathematical
expression for the inter face between the salt eater and the
fresh eater has been solvea. An immiscible theory appears to
qive a first approximation to the location of the zone dif-
fusion.

REF: Water Resources Research, volume 4, number 6,
American Geophysical Union, Washington, D. C., 1968

243. Scharf, J. T., ed. �888! HISTORY OF DELAWARE 1609 � 1888

A comprehensive history in Mo volumes and 2358 paqes,
il lustrated With many prints of people prominent in the
affairs of the locations described, and other' points of
inter es t.

REF: History of Delaware, L. J. Richards and Company,
Philadelphia, Pennsylvania

244. Schneider, E. �962! TEXTURE AND MINERALOGY OF DELAWARE'S
ATLANTIC BEACHES

REF: See Delaware Documents, University

245. Seidenstat, P. �966! THE MARKET FOR WATER BASED OUTDOOR RECRFA-
TION SERVICES IN NEW CASTLE COUNTY, DELAWARE

REF: See Delaware Documents, Universi.ty

246. Setzler, E. M. �969! EFFECTS OF TRICAINE AND ADRENALINE ON THE
HEART RATE OF THE HOGCHOKER

REF. See Delaware Documents, University
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247. Shepard, F. P., and G. V. Cohee �926! CONTINENTAL SHELF SEDIMENTS
OFF THE MID-ATLANTIC STATES

Mechanical analysis of the sediment divides the sheZf of'f
the Mid-Atlantic states into tvo zones.' the southern zone
from DeZaUare Hay to BZock Tsland contains sediments composed
almost entirely of sand ui th subordinate amounts of qraveZ,
but mth sediment almost as coar'se at the seward edqe of
the shelf. The northern zone toparthois Vineyard has decidedLy
finer sediment in the same patchy arranqement of coarse and
fine material found further south. Most common mineral is
quartz, ~th feldspar next, 2 dozen heavy mineraZs vere
found. Biotite occurred in samples near the shore south of
Delaware Bay. Cretaceous formations vere found in a belt '
22-25 miZes vide across P!m Jersey and along the Zoster
DeZ~are River. 5'ediment for most par't vas quite out of
harmony eith present-day conditions and vas evidently depos-
ited durinq the PZeistocene staaes of Z~est sea ZeveZ.

REF: Geological Society o f America, Bulletin, volume 47,
pages 441-458, 1926. Boulder, Colorado

248. Shuster, C. N., Jr. �955! FISHERY STATISTICS OF DELAWARF.

REF; See Delaware Documents, University

249. Shuster, C. N., Jr. �956! COMMENTS ON ESTUARINE FLORA

REF: See Delaware Documents, University

250. Shuster, C. N., Jr. �957! ON THE SHELL OF BIVALVE MOLLUSKS

REF: See U. S. Documents, Department of the Interior,
U. S. Fish and Wildlife Service

251. Shuster, C. N., Jr. �957! UNIVERSITY OF DELAWARE MARINE LABORA-
TORIES

A description of the history, facilities, proqrams, and
courses at the Zeroes laboratory.es,

REF: American Institute of Biological Sciences, Bulletin,
volume 7, number 1, pages 23-24, 1957. Washington, D. C.
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252. Shus ter, C. N., Jr. �958! CURRENT ESTUARINE RFSEARCH AT THE
UNIVERSITY OF DELAWARE MARINE LABORATORIES

REF: See Delaware Documents, University

253. Shuster, C. N., Jr. �958! PUBLICATIONS OF THE UNIVERSITY OF
DELAWARE MARINE LABORATORIES 1952-1958

REF: See Delaware Documents, University

254. Shuster, C. N., Jr. �959! BIOLOGICAL EVALUATION OF THE DFLAWARE
RIVER ESTUARY

REF: See Delaware Documents, University

255. Shuster, C. N., Jr. �963! OUR EVER-CHANGING COASTLINE

REF: See Delaware Documents, University

256. Shuster, C. N., Jr., F. C. Daiber, and K. P. H. Frey �961! SHALLOW
WATER RESEARCH AT THE UNIVERSITY OF DELAWARE

REF: See Delaware Documents, University

257. Shuster, C. N., Jr., and A. F. Eble �961! TECHNIQUES IN VISUAL-
IZATION OF ORGAN SYSTEMS IN BIVALVE MOLLUSKS

REF: See U. S. Documents, Department of the Interior

258. Shuster, C. N., Jr., and A. F. Eble �963! TECHNIQUES IN VISUAL-
IZATION OF ORGAN SYSTEMS IN BIVALVE MOLLUSKS

The techniques utilized at the Uniuersi tp of Delmar'e and
at Rutqez's am described.

REF: See U. S. Documents, Department of the Interior
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259. Shus ter, C. N., Jr., and R. E. Hillman �963! COMMENTS ON
"MICROECOLOGICAL FACTORS IN OYSTER EPIZOOTICS" BY
MARSHALL LAIRD

L ai r d are ques tioned. T ai r d 's
has possible applications in
M~X-'linked oyster mor talities
Bays.

Some of the conclusions by
microenvironmental concept
connection tvith the recent
in Delcmrare and C'hesapeake

REF: Chesapeake Science, volume 4, number 2, pages 101-
103, 1963. Natural Resources Institute of the University
of Maryland, Chesapeake Biological Laboratory, Solomons,
Maryland

260. Simmons, U, B., and M. H. Bobbs �964! DELAWARE RIVFR MODFL
STUDY: DIKE REHABILITATION HYDRAULIC MODEL INVESTIGATION,
TECHNOLOGY

REF: See U. S. Documents, Department of Defense, Army
Corps of Engineers

261. Slaughter, T. H. �962! BEACH-AREA MATER SUPPLIES BETWEEN OCEAN
CITY, MARYLAND, AND REHOBOTH BEACH, DFLAWARE

REF: See U. S. Documents, Department of the Interior

Three cost allocation models have been developed for achiev-
ing desired eater quality: �! a uniform-treatment model;
each source must remove a uni form percentaae of its radar
waste load. �! a cost-minimization model; it requires
construction of a cost fu~ctio~ relatina dollars spent on
vaste-treatment facilities to amount of vaste removed. %is
method m',ll be dif ficult to implement. �! Zoned-optimiza-
tion model; it combines elements of  l! and �! in that it
seeks treatment levels which are uniform for various oroups
of' sources, but not necessarily uniform for the vhole estuary;
it also seeks a combination of such zone removals which yields
a minimum overall cost. %is is the model selected by the
DRHC for implementation on the estuary.

REF: Paper presented at Second Mid-Atlantic Industrial Waste
Conference, Drexel Institute of Technology, Philadelphia,
Pennsylvania, November 18-20, 1968

262. Smith, E. T., and E. Mehr �968! COST ALLOCATION MODEL FOR ZONED
OPTIMIZATION OF WASTE TREATMENT REQUIREMENTS
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263. Smith, E. T., and A. R. Morris �969! SvSTEMS ANALYSIS FOR
OPTIMAL WATER EQUALITY MANAGFMENT

Since 296'2, the ob,electives of the DeZcmar e Fstuam Compre-
hensive Study have been to �! develop methods of ~rater-
quaZity manaqement �! determine the reZationships between
poZZut'ion and the present deteriorated quaZity of eater,
~  8! pr'epare a proqrm. for improvement and maintenance
of vater quaZi>. An objective set was seZected and is n~
beinq carried out to 80 sections  qeoqraphicaZ areas essen-
tiaZZy homoqeneous in eater quaZity! beA,!een Trenton and
Zocation beZm> ViZminqton. This set has resuZted in Zoad
aZZocations for individuaZ firms and municipaZities, so
that ~ater quality in the estuary uiZZ be maintained at an
enhanced ZeveZ. The set is based on the use of systems
anaZysss methods. %e mathemati caZ modeZ for poZZution
controZ is based on the relationship between BOD and DO
 disroZved oxygen!. The Zimitation and the mathematics
are discussed.

REF: Mater Pollution Control Federation, Journal, volume
41, number 9, pages 163S-1646, 1969. Washington, D. C.

264. smith, R. c. �970! DFLAMARE's FAR% INcoME: cR0P AND LIvEHTocK
PRODUCTION IN l969

REF: See Delaware Documents, Universitv

265. Smith, R. C., and D. F. Crossan �969! ECONOMIC ANALYSIS OF THE
MARKET STRUCTURE OF THE COMMERCIAL FISHING INDUSTRY IN THE
NORTHEAST

REF: See Delaware Documents, University

266. Spoljaric, N. �.967! PLEISTOCENE CHANNELS OF NP4 CASTLE COUNTY,
DELAMARF

REF: See Delaware Documents, University

267. Spoljaric, N., and R. R. Jordan �966! GENERALIZED GFOLOGIC MAP
OF DELAMARE

REF: See Delaware Documen.ts, University



268. S tachecki, C. J., Jr., and A. W. Wheatley �969! SALT-MARSH
WATER MANAGEMENT IN DELAWARE ACCOMPLISHED UNDER SENATE
BILL 75, 1965-68

A report from the "mosquito Contro2 Division of the State
Highway Department, ."<iZford, Dekvaare. Describes the
ditching and impoundment staz'ted undez Bi22 75. The per-
manent contzo2 measures initiated, performed beyond aZZ
ezpectati ons.

REF: Proceedings of the 56th Annual Meeting of the New
Jersey Mosquito Extermination Association, pages 225-227,
1969. Rutgers State Universitv, New Brunswick, New Jersey

269, Stanley, D. J. �969! ATLANTIC CONTINENTAL SKELF AND SLOPE OF
THE UNITED STATES: COLOR OF MARINF. SEDIMENTS

REF. See U. S. Documents, Department of the Interior,
Geological Survey

270. Stauber, L. A. �943! GRAPHIC REPRESENTATION OF SALINITY IN A
TIDAL ESTUARY

A araphic method of pZottimr saZinity data that shms points
vhere samp2es are take~, ~lith the recorded saZinity of the
sampZes, and a2so shoes the position of such s~Zes si0h
reference to the tota2 range of sa2inity as it vazies vith
the tide or the depth. Data az'e based on hour Zy sampZes
ovez' a compZete tidaZ cycZe �2 � 28 hours! on 2� ApriZ in
DeZavare Bay.

REF: Journal of Marine Research, volume 5, pages 165-167,
1943. Osborn Memorial Laboratory, Yale University, New
Haven, Connecticut

271. Steenis, J. H., N. G. Wilder, H. P. Gofer, and R.. A. Beck �954!
MARSHES OF. DELAWARE, THEIR IMPROVE4KNT AND PRESERVATION

REF: See Delaware Documents, State

272. Stetson, H. C. �938! SEDIMENTS OF THF. CONTINENTAL SHELF OFF THE
EASTERN COAST OF THE UNITED STATES

A dredge made eight travez'ses across the Continenta2 WeZf
behzeen Cape Cod and Cape Canavera2 beqinnina at the beach
and qoinq over the break in the s2ope. The centraZ section
of hie+ Jersey and ~aru2and shul faiz'Zy ee22 soztea sands



60

out to the slope, vith little aiminution of the median dia-
meters. Detailed tables ano'. graphs are pz'esente8 for mech-
anical analyses sise f'ractions and profiles.

REF: Papers in physical oceanography and meteorology, volume
5, number 4, 1938. Massachusetts Institute of Technology and
Woods Hole Oceanographic Institution, Cambridge and Woods
Hole, Massachusetts.

273. Stewart, J. Q. �962! GREAT ATLANTIC WEST TIDES OF 5-8 MARCH 1962

%e storm did unvrecedented cartage, more than most hurricanes,
because the huge sly-moving windstorm coincided ezactly not
only with the occurrence of a net moon, but m,th the moon at
perigee, i. e., at its nearest. Periqee aravitational effects
produce astronomical tiles.

REF: Weather Wise, volume 15, pages 117-120, 1962. American
Meteorological Society, Boston, Massachusetts

274. Strong, A. L. �961! OPEN SPACF, FOR THE PENJERDEL RFGION

Vorkina papers and source meteria2 for the renierdel con-
ference on open space; several hunch ed papes.

REF! Penjerdel  Pennsylvania-New Jersey � Delaware Metro-
politan Prospect, Inc.!, 1500 Walnut Street, Philadelphia,
Pennsylvania

215. Strong, A. L., J. C. Keene, and J. Hillsberg �971! THE NFXT TEN
YEARS: SOME RECOMMENDATIONS TO THE DFLAWARE RIVFR BASIN

COMMISSION

REF: gee Delaware Documents, Cities, Counties, and Organ-
izations

276. Strong, A. L., J. C. Keene, J. Hillsberg, F . Uthman, and M. Aspin
�971! DELAWARE RIVER BASIN COMPACT: A REVIEW WITH RESPECT
TO ENVIRONMENTAL QUALITY

REF: See Delaware Documents, Cities, Counties, and Organ-
izations
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277. Strong, A. L., and S. K. Slade �971! LEGAL SURVEY FOR GOVERNOR' S
TASK FORCE ON MARINE AND COASTAL AFFAIRS

%is report concerns itself arith the Legal issues of the
physiographic subareas of the Coastal Zone and the ma~or
threats to their ecological health. Because environmental
impacts cross the boundaries of' the Coastal Zone, some
attention is given to issues which arise from these external
interrelationships.

REF: Institute for Fnvironmental Studies, University of
Pennsylvania, Philadelphia, Pennsylvania

278. Sundstrom, R. W., et. al. �967! THE AVAILABILITY OF GROUND
WATER FRON THE POTOMAC FORMATION IN THE CHESAPEAKE AND
DELAWARE CANAL AREA, DELAWARE

REF: See Delaware Documents, University

279. Sundstrom, R. W., and T. E. Pickett �968! THE AVAILABILITY OF
GROUND WATER IN KENT COUNTY, DFLAWARF, WITH SPECIAL REFER-
ENCE TO THE DOVER AREA

REF. See Delaware Documents, University

280. Sundstrom, R, W., and T . E. Pickett �969! THE AVAILABILITY OF
GROUND WATER IN EASTERN SUSSEX COUNTY, DELAWARE

REF: See Delaware Documents, University

281. Sundstrom, R. W., and T. E. Pickett �969! THE AVAILABILITY OF
GROUND WATER IN WESTERN SUSSEX COUNTY, DELAWARE

REF: See Delaware Documents, University

282. Surdstrom, R. W., and T ~ E. Pickett �971! THE AVAILABILITY OF
GROUND WATER IN NEW CASTLE COUNTY, DELAWARE

REF: Se'e Delaware Documents, University
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283. Sundstrom, R. W., and R. D. Varrin �971! WATER SUPPLY AND USE
IN THE DRAINAGE BASINS OF THE DELAWARE RIVER SYSTEM AND
ATLANTIC COASTAL DRAINAGE BASINS IN DELAWARE

REF: See Delaware Documents, University

284. Tannian, F . X. �968! PORT OF WILMINGTON

REF: See Delaware Documents, University

285. Tannian, F. X., C. Chandler, N. Wilson �967! CITY OF WILMINGTON
WATER SYSTEM

REF: See Delaware Documents, University

286. Thomann, P . V. �963! MATH&V.TICAL MODEL FOR DISSOLVED OXYGEN

A mathematica2 model is presented for describinq the time
variations of dissolved o~qen in a finite number of sect-
ions in a body of eater; an anaZytical modeZ is given for
dissolved oxygen variation in an estuary. 1t vas applied
to a part of the DeLcnoare Estuary.

REF: Proceedings, American Society o f Civil Engineers'.
Journal, Sanitary Engineering Division, volume 89  SA5!,
pages 1-30, October 1963.

287. Thomann, R. V. �964! USE OF SYSTEMS ANALYSIS IN ESTUARINE
WATER POLLUTION CONTROL

The various cause and effect reLationships existing between
the man~de environment and eater quality can be satis-
factory,ly described using the techni'ques of systems anaZym,s.
The Delcurare Estuary is used as oem example.

REF: Pages 47-59 in Selected Papers from the Western Re-
sources Conference on New Horizons for Resources Research,
July 1964, at Colorado State University, Port Collins,
Colorado. University of Colorado Press, Boulder, Colorado.
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288. Thomann, R. V. �965! RECFNT RESULTS FROM A MATHEMATICAL MODEL
OF WATER POLLUTION CONTRAL IN THE DELAWARE ESTUARY

The paper presents the basic principles involved in the
construction of a mathematical model of dissolved o~qpen
in the Delaware Estua~. &e basic motivation vas the
development of a comprehensive Mater-pollution-control
plan for eater-quality improvement in the Delaware Zstua~.

RKF: Water Resources Research of Water Pollution Control

in the Delaware Estuary, volume 1, number 3, pages 349-
359, 1965. American Geophysical Union, Washington, D. C.

289. Thomann, R. V., and M. J. Sabel �964! ESTUARINE WATER QUALITY
MANAGEMENT AND FORECASTLNG

The results of systems ana2psis applied to the Dele!are
Z'stu~ are qiven, includinq the variation of dissolved
oxygen uith eater temperature and the effect of rind speed
on water conductivity.

REF: Journal of the Sanitary Engineering Division, Proceedings
of the American Society of Civil Engineers, Ann Arbor, Mich-
igan, volume 90, SA5, 1964, pages 9-36.

290. Turner, P. A. �968! SHORELINE HISTORY OF THE ATLANTIC COAST,
DELMARVA PENINSULA

REF: Abstracts of papers presented to the 1968 Annual
Meeting, Northeastern Section, Society of Economic Paleon-
tologists and Mineralogists at Washington, D. C,, 1968

291 Tyler, D. B.. Q.955! THE BAY AND RIVER, DELAWARE

Photographs, maps, and history in 244 pages.

REF: Cornell ~ri.time Press, Inc., Cambridge, Maryland,
1955

292. University of Delaware �968! GEOLOGY AND EARTH RESOURCES OF
DELAWARE

REF: See Delaware Documents, University
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293. University of Pennsylvania  l966! DELAWARE RIVER BASIN STUDY

The quaLity of the tvater of the DeZ~are River Basin
is anaZpzed bp startinq at the upper basin and foZZovinq
the conditions affecting the quaZitp of the River throuqh
the sub-basin, estuaz'ies, and d~n to the Zceer estuary
ana bay. IncZudes a tabZe of typicaL eater quaZity anaZysis
of summer conditions in seZected Locations in the DeZ~are
sub-basin �962-64! and unpubZished maps.

REF: Department of Landscape Architecture and Regional
Planning, The Graduate School of Fine Arts, University of
Pennsylvania, Philadelphia, Pennsvlvania

294. University of Pennsylvania �967! AN ECOLOGICAL APPROACH TO
REGIONAL PLANNING

Summarises graduate program at tlniversi+ of PennsyZvania,
Department of Landscape Architecture and RegionaZ PZanning.
Mentions as an initiaZ case study the DeZmare River' Basin
which had been carried out in Mo successive years. 26
smaZZ maps of the DeZ~are Rive> Basin, a!ith speci fic de-
taiZs sheen, e.g., geoZogp, physiographic regions, stream
fZovs and vithdrmraZs aZong DeZxrare River, qround eater,
surface eater, soiZ depth, soiL dzainaqe, sZope and others.

REF: Department of Landscape Architecture and Regional
Planning, The Graduate School of Fine Arts, University of
Pennsylvania, Philadelphia, Pennsylvania

295. Upson, J. E. �966! RELATIONSHIPS OF FRESH A%3 SALTY GROUND
MATER IN THE NORTHERN ATLANTIC COASTAL PLAIN OF THE

UNITED STATES

REF: See U. S. Documents, Department of the Interior,
Geological Survey

296. Vasuki, N. C.  l970! WATER OVALITY LIMITATIONS IN DELAWARE
ESTUARY

The seriousness of the situation and need for action.
"DeZ~are is a dirty river." There are certain Limitations
to vhat can be done under present poZiticaZ and technoZoq-
ical conditions. DeZ~are mZZ remain a muddy estuary
beZm Marcus Hook. The upper estuary viZZ ezyerience aZqaZ
bZoomz. The appearance o f coZor, addition of f'Zotsam, and
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sevage overflovs viLl continue to pose problems. Continued
discharge of heavy metals vill advezseZy affect aquatic Life.
Continued dredging and filling vilL constantly upset benthaL
communities. Oi l slicks, spills, increasinq. irreversible
changes may have already reduced the capacity of the estuary
to act as a nursery for many fish species. Ve must reverse
the thinking of aZLoving Zand-use classification vithout
regard to vater quality or use. Out of the 233.4 miles of
estuarine vater, 38.4 miKes are already Lost for fish
propagation. Betveen 2954 and 2964 more than 45,000 acres
of marshland vere destroyed betveen Raine and Delavare. Un-
less ve drastically reduce the anvunt of heavy metals dis-
charged, the remaining aquatic Life vill be harmed. Yet,
statistics shov that sport fishing is increasing. 60 million
anglers harvest 2. 5 billion pounds of f'ish per year. Of these,
843 miZZion pounds vere cauqht in saZt vater and about 630
miKZion pounds of these vere estua~ dependent.

REF: Address at the fourth Mid � Atlantic Industrial Waste
Conf erence, November 18-20, 1970. Department of Civil
Engineering, University of Delaware, Newark, Delaware

297. Vaughn, G. F. �968! AGRIBUSINESS IN DELAWARE'S ECONOMY

REF: See Delaware Documents, University

298. Vaughn, G. F. �968! AGRICULTURAL LAND: DELAWARE'S RETREATING
OPEN SPACE

REF: See Delaware Documents, University

299. Ward, R. F. �958! GEOLOGY OF THE DELAWARE RIVER

REF: See Delaware Documents, University

300. Wastler, T. A., and L. C. deGuerrero �968! NATIONAL ESTUARINE
INVENTORY: HANDBOOK OF DESCRIPTORS

REF: See U. S. Documents, Department of the Interior,
Federal Water Pollution Control Administration
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301. Watts, E. �957! SURVEY OF THE BRYOZOA IN DELAWARE BAY WITH
SPECIAL REFERENCE TO THE SPECIES OCCURRING ON THE BLUE

CRAB

REF: See Delaware Documents, University

302. Wells, H. W. �970! Saba7.lama REEF MASSES IN DELAWARE BAY

Alonq the vestezn shore o f DeLmaze Baq the polpchaetous
annelid Saballaria vulgaris builds z'eefs which az'e foxed
of sand qz'ains cemented toqethez in z'ounded masses of
ctrellinq tubes, The zeefs have irrrpoztant qeo7oqica7 and
bioioqicai. effects on the immediate environment, modish'yinq
and stabiiisinq beach seaiments, and suppoz'tinq a distinct
corvnunity o f associatea' oz'qanisms.

REF: Chesapeake Science, volume 11, number 4, pages 255�
261, 1970. Natural Resources Institute of the University
of Maryland, Chesapeake Biological Laboratory, Solomons,
Maryland

303. Weston, R. F. �970! ENGINEER'S EVALUATION REPORT, PORTABLE WATER
SUPPLIES, NEW CASTLE COUNTY, DELAWARE

REF: See Delaware Documents, Cities, Counties, and Organ-
izations

304. Witkin, L. D. �965! WIDENING AND DEEPENING THE WORLD'S BUSIEST
CANAL

REF: The Constructioneer, November 15, 1965. Reports
Corporation, Chatham, New Jersey

305. Woodruff, K. D. Q969! THE OCCURRENCE OF SALINE GROUND WATER IN
DELAWARE AQUI FERS

REF: See Delaware Documents, University

306. Woo druf f, K. D. �970! GENERAL GROUND-WATER EQUALITY IN FRESH-
WATER AQUIFERS OF DELAWARE

REF: See Delaware Documents, University
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307. Woodruff, K. D. �970! MONTHLY REPORT ON WATER CONDITIONS IN
DELAWARE

REF: 5'ee Delaware Documents, University

308. Wright, J. F ~ �969! DELAWARE ESTUARY AND RAY WATER QUALITY
SAMPLING AND MATHEMATICAL MODELING PROJECT

REF: 5'ee Delaware Documents, Cities, Counties, and Organ-
izationso ns

309. Young, C. M. �960! OYSTERS

Cives history of oystez banks mth timely quotes; revims
damaqe by predators; sur'veys ouster culture. Discusses
oysterinq from Lonq .island to Chesapeake Bay. rood list of
re fez'ences.

REF: Collins Press, St. James Place, London, England, 1960.

310. Zaneveld, J. S. �966! BENTHIC MARINE ALGAE AF DELAWARE

A preliminary list of 6'6 marine alqae has been compiled
~vinq az'ea and conditions at selected collectinq points
in Delaware. More than half of these alqae belonq to the
Phaeophyta  brown!, 5i'hodophyta  red!. A'ineteen Chlorophyta
 qzeen!, 22 Cyanophyta  blue-areen!, Xanthophyta  yellov-
qreen! are listed.

REF: Scientific series number 2, Institute of Oceanography,
Old Dominion College, Norfolk, Virginia, 1966

311.. Zapata Bulk Systems, Inc. �971! DELAWARE TRANSFER TERMINAL: A
CURRENT ASSESSMENT PREPARED FOR THE DELAWARE TASK FORCK

REF: Zapata Bulk Svstems, Inc. Houston, Texas, February 1971.

312. Zesking, L. M., and E. A. Le Lacheur �926! TIDES AND CURRENTS IN
DELAWARE BAY AND RIVER

RKF: See U. S. Documents, Department of Commerce, Coast
and Geodetic Survey
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DELAWARE DOCUMENTS

CITZFS, COVNTIZ'S, AND ORG'ANZZAT jONS

313. City of Wilmington �965! REPORT TO CITY OF WILMINGTON, DELA-
WARE UPON RAW WATER SUPPLY UPDATED DECEMBER 1964

To suz'vey the eater supply avaiLable to the City of
Vilmington and to confirm the possibility of the use
of Hoopes Reservoir; Brandyvine Creek is included.

REF; Prepared by Metcalf and Eddy, Engineers, Boston,
Massachusetts for City of Wilmington, Wilmington, Delaware

314. City of Wilmington �968! FUTURE DEVELOPMENT OF THE PORT TERMI-
NAL: I, ECONOMIC AND ADMINISTRATIVE CONSIDERATIONS

REF: Prepared by Creaap, McCormick and Paget, for City of
Wilmington, Wilmington, Delaware

Existing facilities; r'ecommendations for existing facilities,
nm faci lities; construction cost estimates  total
4ZB, 808, 000! .

REF: Prepared December 1968 by Lockwood Greene Engineers,
Inc., Spartanburg, South Carolina, for City of Wilmington,
Wilmington, Delaware

�964! ANSWERS TO QUESTIONS316. DRBC

The nation's most heavily populated region, with more than
22, 000, 000, expects 80, 000, 000 by Z980 and 42, 000, 000 by
20ZO. The basin occupies l2, 7-'7 square mi les  including
the Bay!. The compact vith the federal government is sim-
ilar' to an international tr'eaty. A commission is needed,
among other reasons:  l! Vater respects its own boundar7'.es
and not manmade. �! Government in the basin is not or-
ganised to control and deve'Lop eater resources. �! 4'ater
can be used more economically and beneficial ly throuqh
unified planninq. Ve are not running out of Mater, but are
manaqing it poorly, such as the 50% unused flex! into the
oceano

315. City of Wilmington �968! FUTURE DEVELOPMENT OF THE PORT TERMI-
NAL: II, PHYSICAL FACILITY ANALYSIS
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REF: Delaware River Basin Commission, Trenton, New Jersey

317. DRBC �964! DELAWARE RIVER BASIN COMPACT

The leqal compact entez'ed into in Z962 between Delaware,
Nerd Jersey, Nm York, Pennsylvania, and the United States
is presented in detai L in 5Z pages.

REF: Delaware River Basin Commission, Trenton, New Jersey

318. DRBC �965! SECOND WATER RESOURCES PROGRAM, 1964-1969

Comprehensive report on the prospective supply of, and de-
mand foz Mater and related goods ana services in the Dela-
ware River basin during six calendar years  L96'4-Z989!.
Has 26 tables on Mater quality, streams, runoff, fLood,
and stoz'age voLumes; eater demands and mthdraa!aZs, export,
etc. Has ZG figuzes on dissolved oxygen, chlorides, tem-
perature, geohydrologic sections, maps, etc.

REF: Delaware River Basin Commission, Trenton, New Jersey

319 ' DRBC �966! REVIEW OF ACTIVITIES IN 1965-1966

ConsiderabZe discussions of flood contzol and water divez-
sion during the pz'evious year's drought. Federal authori-
ties bringing to a close a 5-year effozt knom as the
Decare Estuary Comprehensive Study, which usea computer-
ized techniques to determine cause and effect of pollution.
The study offered b alternative proposals for c2earing up
pollution arith different costs and di ffez ent treatments.
The total carbonaceous oxygen-demandkng vaste load pro-
duced daiZy in the basin a!as found to be Z.9 million pounds
daiZy, nearZy haZf  900,000 pounds! beinq removed by tzeat-
ment, and l million pounds being discharqed daily into the
es tuary.

REF: 4th Annual Report. Delaware River Basin Commission,
Trenton, New Jersey

320. DRBC �967! REVIEW OF ACTIVITIES IN 1966-1967

Adopted estuary and nontidal eater standaz'ds keyed to eater
uses which are summarized. Standards vary within the basin,
vith higher oxygen requirements in certain parts of the
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estuary. Other requizements foz eater temperature,
alkalinity-acidity ba2ance, phenols, oaor, detergents,
fluorides, radioactivity, and turbidity.

REF: 5th Annual Report. Delaware River Basin Commission,
Trenton, New Jersey

321. DRBC �968! REVIEW OF ACTIVITIES IN 1967-1968

Adopted comprehensive pollution control standards in 2967.
These standards approved by washington in 2968 for com-
pliance vith feder'al Lcm. Delaware Rstuary divided into
4 zones. All uastes must be treated to the same minimum
degree of removal of pollutants, in order to reduce the
o~qen consumption of pollutants. Federal scientists
 department of qovernment not specified! devised a mathe-
mati ca2 formu Lofti on of the Delaware Estuary.

REF: 6th Annual Report. Delaware River Basin Commission,
Trenton, New Jersey

322. DRBC �969! REVIEW OF ACTIVITIES IN 1968-1969

Expanded efforts on assuring sound future surface and
ground water supply manaqement qave attention to pz'otection
of the rich estuarine qualities of lever Delaware Bay.
Entered into regionaL efforts for disposal of a!astes on both
sides of the river. Organized a po2lution surveillance pro-
gram throughout the estuary. Began a 8-year study of SaLem
and Gloucester regional vaste disposal. Began engineering
study of regional facility for smage disposal, of vastes
from part o f Delmar e County, Pennsy Zvania south of Phi la-
delphia and from Nm Castle, Delaware and tzeating them near
Marcus Hook, Pennsylvania below the Delaware-Pennsylvania
boundary. The C'i ty o f Vi2mington vaste discharge program
 to be in full operation by 2978! has been approved. Several
other severaqe scheduLes above Vi2minqton have also been ap-
proved. Deve2opment of a mathematicaL model of major Dela-
amre River reservoirs planned. State of Deere!are is col-
2ecting and analyzing dater samples in the De2m!are estuary
be2m Trenton for 32 po'Llution indicatozs, e.g., dissolved
O>, acidity, bactez'ia, tories, and z'adioactivity.
REF: 7th Annual Report. Delaware River Basin Commission,
Trenton, New Jersey.
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323. DRBC �970! DEEPWATER REGIONAL SEWERAGE SYSTEM: PRELIMINARY
ENGINEERING AND FEASIBILITY STUDY

The estuary is defined as the 86-mile por'tion of the river
between Trenton, Nm Jersey, and Lisbon Point The service
area of the river comprises Less than ZX of the area of the
cont'inentaZ USA but has ZZC of popuZation, Z8.65 of personaZ
income. This study is concerned vith GZoucester and SaZem
counties, N~ Jersey. Has Z4 chapters,

Table of Contents: Z. Pollution of estua~. 2. The study
area. 3. Projected population, land use, industry. 4.
Seuer age. 5. Paste eater. 6. Pater quality. 7. Pretreatment
requir'ements. 8. A Zternative methods. 9. Design, cost.
ZO.-AZternative tdaste eater management. Zl.. Preliminary
desiqn and cost. Z2. Financinq. ZZ. Cost. Z4. Summary, con-
c Zusions ~

REF: Prepared February 1970 by Engineering, Inc., Washing-
ton, D. C., for the Delaware River Basin Commission, Trenton,
New Jersey

324. DRBC Strong, A. L., J. C. Keene, and J. Hillsberg �971! THE
NEXT TEN YEARS' SOME RECOMMENDATIONS TO THE DELAWARE RIVER
BASIN COMMISSION

Proqrams and procedural recommendations to the helm!are
River Basin Commission for preservation of eetZands, alZo-
cation of eater resources, financinq of progr'ams, and en-
forcement of Mater quality standar'ds. Has 28 paqes.

REF: Institute for Environmental Studies, University of
Pennsylvania, Philadelphia, Pennsylvania. Reprinted by the
Delaware River Basin Commission, Trenton, New Jersey

325. DRBC Strong, A. L., J. C. Keene, J. Hillsberg, F. Uthman, and
M. Aspin �971! DELAWARE RIVER BASIN COMPACT: A REVIEW
WITH RESPECT TO ENVIRONMENTAL QUALITY

Findings of Decare River Basin Commission on ZeqaZ and
governmentaZ status of wetlands, eater resources, deveZop-
ment of land; actions of state and federal agencies; and
proqrams pZanned for regulation and acquisition of pr'op-
erty. 5 tabZes, 94 paqes. Delaware River Basin Compact.

REF: Institute for Environmental Studies, University of
Pennsylvania, Philadelphia, Pennsylvania. Reprinted by the
Delaware River Basin Commission, Trenton, New Jersey
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326. DRBC Wright, J. F. |,1969! DELAWARE ESTUARY AND BAY WATER QUALITY
SAMPLING AND MATHEMATICAL MODELING PROJECT

Construction of a mathematicaZ modeZ of the DeZcnaare Estuary
by conducting a series of sampling runs in the estuary over
a period of yeaz's for use in an estuary poZZution � abate-
ment program.

Catalog of Marine Research Activities foz' Z968  JuZy l,969!

REF: Delaware River Basin Commission, Trenton, New Jersey

327. Delaware River Port Authority �968! AMERIPORT, PORTS OF PHILA-
DELPHIA: FOREIGN TRADE CARGO, IMPORTS AND EXPORTS

Comprn'.ses ports of Phi ZadeZphia, Camden, Chester, GZoucester,
Trenton, PauZsboro, Mar cus Hook, and Vi Zmington. Vor Zd's
7.argest freshwater poz't. Third busiest port in the a!or Zd.
ln U.S.A., 7I7o. 7, importing port�handZes ovez' ZZ% of the
nation's foreign waterborne commerce, etc. Statistics
are given in tables and graphs,

REF: Delaware River Port Authority of Pennsylvania and
New Jersey, Philadelphia, Pennsylvania, and Trenton, New
Jersey

328. Delaware Water Resources Study Committee �954! WATER IN DELA-
WARE: PRELIMINARY REPORT OF THE STATE'S WATER RESOURCES

Detai Zed discussions of the eater resources of DeZmare.
Specific sections of report deaZ mth surface eater; ground
arater; quaZity of eater; beneficial, use of eater; existing
mter probZems, e. g., shoz tages, saZt-eater encroachment,
poZ7ution, drainage, soil ez'osion, chemicaZ quality, econ-
omies of saZt toater; basic principles and history of urater-
right doctrine; and oaten right Zms in DeZ~are  aZso
fedezal >eater-right Zms affecting DeZ mare!. Use of Mater
in alZ thz'ee counties discussed in terms of muncipaZ,
industriaZ, comnercial, domestic, irrigation and farms.

REF: Delaware Water Resources Study Committee, Worrilow,
G. M., Chairman, University of Delaware, Newark, Delaware



329. INCODEL �961! INTERSTATE-FEDERAL COMPACT FOR THE DELAWARE
RIVER BASIN

The De lmare River Basin Advisory Commission, a temporary
body consi s ti nq o f the governors of' the four s tat'es and
the mayor s of Neu York and Philadelphia, prepared the draft
for the interstate-federaL compact..
Article 2-Definitions, purpose, limitations
Ar tie le 2-Organization and area. The Commission consists
of the governors of De Zcmare, Nm York, Nev Jersey, and
Pennsy lvania and one commissioner appointed by the Pr esident
of the United States. Each member appoi nts an al ternate
vi th ful 2 pover, etc.
Ar'ticle 3-Powers and duties of commission
Ar tic2e 4-Water supply
Ar ticle 5-Pollution Control
Article 6-Flood protection
Ar tie Ze 7-Water shed management
Article 8-Recreation

Arti c le 9-Hydroelectric power
Article 20-Regulation of withdrawals and diversions
Ar ticle 7.2-Intergovernmental relations
Article 22-Capital f inancing
Article 23-Plan, program and budgets
Artic2e 24-General provisions

Note: 7n qener al the Commission has very br'oad pceers to
r'esearch, i ni ti ate, contr'o l, execu te, en for ce, etc.

REF: Interstate Commission on the Delaware River, Trenton,

New Jersey

330. Interstate Commission on the Delaware River  INCODEL! �957-
1959! BIOLOGICAL STUDIES OF THE DELAWARE RIVER

Diatom studies, bio Zogi ca 2 surveys, fi sh survey, chemi ca 2
studies. Has 29 tab Zes, 2 2 fi gures, 7.8 pages; Appendix 2
species lists, 28 paqes; Appendix IZ fish list, 7. 2 pages.

REF: Pr epared by the Academy of Natural Sciences of
Philadelphia, Philadelphia, Pennsylvania, for the Inter-
state Commission on the Delaware River
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331. Interstate Commission on the Delaware River  INCODEL! �959-
1960! BIOLOGICAL STUDIES OF THE DELAWARE RIVER

Diatom and fish studies at Bur 2ington, Nm Per sey, Marcus
Hook, ana Pea Patch 2s2and. Has 8 tab2es and two fish 2ists,
9 and 8 pages.

REF.' Prepared by the Academy of Natural Sciences of Phila-
delphia, Philadelphia, Pennsylvania, for the Interstate
Commission on the Delaware River

A ser'ies of experiments speci fica22y designed to supp2ement
existing studies performed by the Co~a of engineers and
other private inte>ests a!ith r'edward to dispersion and dis-
t~bution of contaminants in the De2~are River Zstu~.
Contains tables and charts. Has 228 pages.

REF: Model Study Committee, Library, Department of Natural
Resources and Environmental Control, Dover, Delaware

Castle County �967! WHITE CLAY CREEK DAM AND RESERVOIR333. New

Pre2iminarp or feasibility phase of comprehensive report.
Purpose and scope: popu2ation projections, eater use and
eater sources, geo2ogy and soi2s, stages of construction,
design Zoad re2ocations, reer'cation, 2and acquisition,
estimated cost, financing.

REF: Prepared by Whitman, Requardt and Associates, Balti-
more, Maryland, for New Castle County, Wilmington, Delaware

334. Water Resources Association of the Delaware River Basin �959!
WATER FOR RECREATION: TODAY AND TOMORROW

Popular discussion of recreationa2 uses of the vates of the
De2~are River' basin. Has 25 pages.

REF: Water REsources Association of the Delaware River
Basin, 21 South 12th Street, Philadelphia, Pennsylvania

332. Model Study Committee �961! DISPERSION STUDIES ON THE DELAWARE
RIVER ESTUARY MODEL AND POTENTIAL APPLICATIONS TOWARD
STREAM PURIFICATION CAPACITY EVALUATION
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335. Water Resources Association of the Delaware River Basin �966!
DELAWARE BASIN BULLETIN

Swnmarizes the Delamu e Estuary Compzehenaive S&dy  DOCS!;
a preliminary zeport and findings of the 6-year study of
poLlution in the Delaware estuary. The organic uaste load
to the estuary found to be 1 million pounds of organic
vaste per day: municipalities 6SS, i,ndustries 85%%u. Pater
qua2ity evaluation made by mathematical modeling and use
of nm techniques of systems ana2yaia, etc. Five objective
sets of different eater quaLity standards pz'oposed with
diffezent achievements and coats.

REF: Volume 7, number 1. Water Resources Association of
the Delaware River Basin, 21 South 12th Street, Philadelphia,
Pennsylvania

336. Water Resources Association of the Delaware River Basin �968!
DELAWARE BASIN BULLETIN

Vater quality regulationa adopted March 7, l968 by the DRBC
provides control of river vith r'espect to: �! Oxygen con-
sumption by carbonaceous material  carb. O.D. ! to be z'educed
from present daily aaate Load of 1 mi22ion pounds to 822,000
pounds through various waste treatment methods. 4 zones
established � zone 8  Pennay lvania � Delve boz der to Liston
Point, Delaa!are 30 miles-67,000 pounds per day carb. D.O.
�! Bacteria--human araste must- be chlorinated  8! Thermal
Pollution--in tida7. eaters, the induced ternperatur e increase
shall not exceed 5'F. above the average daily temperatuze
gradient oz a maximum of 86'Z. whichever is less �! Load
allocations aaaimi.lative capacity of the atzeama to be ap-
portioned equitably between di schargers.  Other details
given for zones 2, 8, and 4 arhich are above the Pennsylvania-
Dekmare line.!

REF: Volume 9, number 1. Water Resources Association of
the Delaware River Basin, 21 South 12th Street Philadelphia,
Pennsylvania

337. Water Resources Association of the Delaware River Basin �969!
TENTH ANNUAL REPORT

8enmarizes accomplishments of the VRA/DRB for the period
2959-2969; includes information to basin residents; encour-
aged creation of the Delauaz'e River Basin Cormisaion; sup-
pozts establishment of the Tock'a 1'sland National Recreation
Area  now De~are Pater Gap National Recreation Azea;



77

irked foz adoption of adequate and equitable standards of
Mater quality in Debase Rivez estuary; monitoring the
DeZcauaze Rivez Basin Commission's activities; and pzesently
uzging preparation of a compzehensive plan for the develop-
ment of the Delaware Bay azea. The VRA/DRB is rum setting
axrter quaLity standards for Delamu e Hay.

REF: Water Resources Association of the Delaware River
Basin, 21 South 12th Street, Philadelphia, Pennsylvania

STATE'

338. DBGRFC �955! WHAT'S AHEAD FOR DELAWARE'S COASTAL AREAS

Summary o f transactions of confezence, Decembez 8, 2955.
Has no tables, no graphs, good discussion, 58 pages.

g7, 200, 000Tota l

REF: Division of Fish and Wildlife, Department of Natural
Resources and Environmental Control, State of Delaware,
Dover, Delaware

Purposes: to zecommend pubLished materials zelating to
Del~m'e 's natural zesouzces; to list organizations which
specialize in natuzal zesource studies, management, and/or
interpretation; and to List places to go and best times to
observe De Loca e 's arildlife and natuzal landscapes.

REF: Delaware Conservationist, volume 13, number 1, 1969.
Office of Information and Education, Department of Natural
Resources and Environmental Control, State of Delaware,
Dover, Delaware

Discusses management of eater fm2 fz'om point of vim of
controL. Has no tables, no graphs, 8 pages.

1ncome for 2953: mengaden catch
oysters
crabs and clams

commerciaL food fish
sport fishing

339 ' DBGSFC �969! GUIDE TO DELAWARE'S NATURAL ZNVIRONMENT

340. DBG6FC Chamberlain, E. B. �950! WATERFOWL MANAGENENT

84, 000, 000
2, 500,000

500, 000
200,000

2 000 000
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REF: Division of Fish and Wildlife, Department of Natural
Resources and Environmental Control, State of Delaware,
Dover, Delaware

341. DBG&FC Chamberlain, E. B. �951! SURVEY OF THE MARSHES OF DELA-
WARE

Systematic study of principa2 marshlands. History of
Delaware marshes since 2688. Description of 22 vork units
including area, eater  salinity, pH!, populations and fre-
quency counts; vaterf~l, furbearers, plants lists, manage-
ment possibility. Has 8 graphs, 22 tables, 8 maps, photos,
76 pages.

REF: Final report of Pittman-Robertson Pro]ect 7R. Divi-
sion of Fish and Wildlife, Department of Natural Resources
and Environmental Control, State of Delaware, Dover, Dela-
ware

342. DBG&FC Chamberlain, E. B. �952! WATERFOWL IN DELAWARE BAY

Has diag~s and 22 tables, 22 pages. Examples. Waterfowl
population in Decare by aerial count, percentage of 4
leading vaterf~Z kiZZed in DeZ~re, total popuZation by
salinity sones, uaterfouZ population per square miZe, etc,

REF: Division of Fish and Wildlife, Department of Natural
Resources and Environmental Control, State of Delaware,
Dover, Delaware

343. DBG&FC Florio, A. J. �950! SALT NARSHES: NOTES ON THEIR ORIGIN
AND MANAGEMENT

Discusses effect of mosquito eontroZ and ditching on marshes;
stresses the adverse effect. Has no table, no graphs, 20
pages.

REF: Division of Fish and Wildlife, Department of Natural
Resources and Environmental Control, State of Delaware,
Dover, Delaware

344. DBG&FC Kalber, F. A., Jr. �959! WHERE DOES THE SHORELINE BEGIN?

Mo types of shoreline: the sandy beach and the tidemarsh;
changes vith the tides; nutrient materiaZs in the tidemarsh.
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REF: Delaware Conservationist, Summer 1959. Office of
Information and Education, Department of Natural Resources
and Environmental Control, State of Delaware, Dover, Dela-
ware

345. DBG&FC Lesser, C. A. �966! AQUATIC VEGETATION SURVEY

Verif~ changes in charactezistics of vegetation growth
which aze potentially detrimental to desirable fish pro-
Action and to fishing. Recommends remeckal action befoz'e
irreparable damage cbne to spozt fishing.

REF: Federal Aid in Fish Restoration Project No. F-21-R,
1966. Division of Fish and Wildlife, Department of Natural
Resources and Environmental Control, State of Delaware,
Dover, Delaware

346. DBG&FC Lesser, C. A. �968! MARINE FISHERIES SURVEY

Survey of the mazine fisheries harvest; the effort in taking
this harvest, and the utilization of public access azeas
and eaters by othe~ outdoor z'eczeation seekezs. The survey
eras conducted in five sectors: �! Delano e Rivez avd its
tributaries, �! Delaware Bay,  8! Atlantic Ocean from
Cape Henlopen to Fe~ick lsl~, �! Rehoboth Bay and l'ndian
River and Bay, md �! Nanticoke River. The results are
presented in a sez'ies of tables.

REF: Division of Fish and Wildlife, Department of Natural
Resources and Environmental Control, State of Delaware,
Dover, Delaware

347. DBG&FC Steenis, J. H., R. A. Beck, H. P. Cofer, and N. G. Wilder
�954! THE NARSHES OF DELAWARE, THIER IMPROVEMENT AND PRE-
SERVATION

Popular dicussion  vith illustrations! of the Dekxu!are
marshes as a gz'eat natural zesouzce. includes briefly use
of marshes as source of muskrats, foz' duck hunting, foz'
fish and crabs. Tidal mazshes of Delaware and their fresh
mtter tributaries occupy 8% of the state's azea. Methods
of management to maintain the maz'shes in a form that >dill
maintain vi ldlife.
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REF: Pittman-Robertson Bulletin No. 2, Progect 16R, June
1954 ~ Division of Fish and Wildlife, Department of Natural
Resources and Environmental Control, State of Delaware,
Dover, Delaware

348. DBSCC Delaware Basin Survey Coordinating Commit tee �959! INTRA-
STATE WATER RESOURCES SURVEY  Coordinators: J. Gordon Smith,
Richard A. Haber, A. Joel Kaplovsky, Chauncey 0. Simpson!

Section I General Zntzoduction
Section lZ Synopsis
Section ill Summary Observation
Section ZV Recommendations
Section V Topography of Delative
Section VZ Summary Review of Vater Resources Planning
Section VZl State Coordination Organisation
Section VZll Statements Made at Various Coor dinating Meetings
Section ZX Public Archives Comnnssion Conservation of
Cultural Resouz'ces
Section X Growth and Development Projections
Section Xl State Highway Department Planning Division Effect
of Transportation on Population Growth in Delay+'e
Section Xll Unemp'Loyment Corrrpensation Commission--Vith the
Establishment of Neo industries in the State Vhat' VilL be
the Availability of Labor in the Future?
Section XllZ Delauzre Chamber of Commerce
Section XlV Civil Engineering Depar tment University of
Delaware S'urface Vater Supplies of Nozthern De~e
Section XV Delaware Geological Survey
Section XVZ Delaware State Board of Health
Section XVlZ State Soi L Conservation Commission
Section XVIZl Vater Pollution Commission
Section XlX Vater Quality in the Lover Delaware River with
Special Emphasis upon Pollution Aspects
Section XX Board of Game and Fish Commissioners
Section XXl University of DeKauzre Marine Laboratozies
Sectio~ XXZl State Highway Department Beach Areas as Future
Population Gener ators
Section XXlZl Status of Salt Vatez Barrier Evaluation
Section XXZV Review of Factozs Affecting Saline Vater Con-
version
Section XXV State Park Commission

Sectio~ XXVl Projected Vatez Needs for the State of Delano'e
Section XXVl Projected Vater Needs for the State of Delaware
Section XXVZl State Fozestry Department
Section XXVllZ Legal Aspects
Section XXl'X Discussion



REF: State of Delaware, Dover, Delaware. Wb2ished as
Appendix 0, Volume 8, COMPREHENSIVE SURVEY OF THE WATER
RESOURCES OF THE DELAWARE RIVER BASIN, Department of the
Army, Philadelphia District, Corps of Engineers, Custom
House, Philadelphia, Pennsylvania. A2so pub2ished as House
Document 522, August 16, 1962, 87th Congress, 2nd session

349. DNREC �970! ANNUAL REPORT

High2ights the reozganisation under the cabinet form of gov-
ernment. Reorganization. Division of Znvironmenta2 C'on-
trol, Division of Fish and Vi2d2ife, Division of Parks,
Recreation and Forest~, Division of Soil and Vater Conser-
vation. Financia2 Report. Histo~ and activities of the
above diviaions, Pater and Air Resouzces Commission retained
to advise Division of Environmental C'ontro2

REF: Department of Natural Resources and Environmental
Control, State of Delaware, Dover, Delaware

350. DNREC, DF&W Alexander, H. L., Jr. �971! HUNTER SUCCESS EVALUA-
TION ON PUBLIC HUNTING AREAS

REF: Wildlife Investigation W-16-R-20 Annual Report on
Job 1-2, Division of Fish and Wildlife, Department of Nat-
ural Resources and Environmental Contxol, State of Delaware,
Dover, Delaware

351. DNREC, DF&W Harmic, J. L. �969! A PROPOSAL FOR THE CREATION OF
A DIVISION OF MARINE RESOURCES

REF: Division of Fish and Wildlife, Department of Natural
Resources and Environmental Control  formerly Board of Game
and Fish Commissioners!, State of Delaware, Dover, Delaware

352. DSBH Eastman, A. S., and R. C. Beckett �931! PUBLIC WATER SUP-
PLIES OF DELAWARE 1931

Reports the chemicaL and bacterio2ogica2 ana2IJses of 80
cities and towns in De~re. Shozt desczn'ption of the
geo2ogy of De2avare given at end of the report.

REF: Division of Physical Health, Department of Health and
Social Services, State of Delaware, Dover, Delaware
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353. DSHD �945,... 1969! ANNUAL REPORTS OF THE MOSQUITO CONTROL
DIVISION

A series covering description of mosquito contro2 research
and eva2uation of the severity of the mosquito prob2em on
an annua2 basis.

REF: Departraent of Highways and Transportation, State of
Delaware, Dover, Delaware

354. DSPO �966! EVALUATION OF THE WATER RESOURCES OF DELAWARE

At. present, De~re haa an abundance 5f ~ter for the foze-
aeeab2e future, but is a2ready faced vith eater prob2ema in
some municipa2ities. These problems can only be resolved
by a complete evaluation of the state 's eater resources
and by studies of broad answers to mter management. A
master plan for the development of Deirdre� 's eater ze-
aour'ces is r'ecommended.

REF: Prepared by the Delaware Geological Survey foz Dela-
ware State Planning Office, Dover, Delaware

355 ' DSPO  l966! SHORELINE PLAN

REF: Delaware State Planning Office, Dover, Delaware

356. DSPO �967! PRELIMINARY COMPREHENSIVE DEVELOPMENT PLAN

Purpose: as guide for the growth of the state. Background:
State has a viab2e economic base, has a very favorab2e 2o-
cation re2ative to N.E. U.S. metropo2itan area; is ve22
suited to agricu2ture; aisab2e vi2d2ife areas af gz'eat value;
the At2antic Ocean beaches are a significant asset.. Poten-
tia2 pzob2ems: mter supply and aerage diapoaa2, highly
system inadequate for anticipated growth; rapid ur banisation
ia encroaching on farm 2and; vi2d2ife thzeatened by industri-
a2isation. Population is expected to increase by 889,000
over 2980 to 88S,000 in 2980. The goa2a are: Concentrate
uzban deve2opment; pz'eserve agricu2tura2 and open 2and;
mazimise uti2ity of major highvzys; encourage mass trans-
portation  RB!; hea2th, ve2fare, education; encourage
inciustria2 growth. Recommend: preserve a22 mazsh areas
south of C'and D Cana2. Severa2 rrav highways aze proposed.
State faci2ities az'e proposed to imp2ement the plan, also
foz 2egis2ation and administrative po2icy. Has 93 pages.
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REF: Delaware State Planning Office, Dover, Delaware

357. DSPO �968! BETHANY BEACH COMPREHENSIVE DEVELOPMENT PLAN

The plan is intended to serve as a policy-making guide for
the future development. The program consisted of  l! back-
gzound studies, �! p2an pr eparation and �! effectuation
of p2an. Under �!: History, aeisting 2and use, popu2ation,
community facilities, housing, resident. survey, tranepozt-
tatmn, economic base, financia2 ana2ysis. Under �!: Goa2s,
2and use, community faci2itiee, transportation. Unde~ �!;
Zoning, subdivision reguZations, capita2 improvement, admin-
istrative pr oceduzes. Hae 64 pages.

REF: Delaware State Planning Office, Dover, Delaware

358. DSPO �968! DELAWARE POPULATION AND ECONOMY: A SUMMARY REPORT

Fram a study of 42 tables of etatistica2 data, the report.
conc2udes that the state is divided into an industzia2ized
metropo2itan zegion in the north and a rura2-urban region
in the south; the economy is heterogenous, but with a heavy
concentration of chemicaZ industry in Neo Cast2e County.
Del~re is undergoing coneidezab2e structura2 change in its
economy. The size of the manufacturing sector has z'emained
relative2y constant in emp2oyment, but has increased in
output as sho~ by rage and sa2ary income. Theze is evi-
dence that- the economy of the Mo loser countiee ui22 be-
come moze ind'ustzia2ized and uzbanized. Has 47 pages.

REF: Delaware State Planning Office, Dover, Delaware, and
the Division of Urban Affairs, University of Delaware,
Newark, Delaware

359 ~ DSPO �968! OUTDOOR RECREATION FOR DELAWARE-INVENTORY

This report is designed to be an inventory of the areas and
faci2ities, both pub2ic and private, presently avai2ab2e
in the Mate of DeSaum'e.

REF: Delaware State Planning Office, Dover, Delaware

360. DSPO �968! REHOBOTH COMPREHENSIVE DEVELOPMENT PLAN

Has 42 pages.

RKF: Delaware State Planning Office, Dover, Delaware
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361. DSPO �969! ENVIRONNENTAL STUDY OF REHOBOTH, INDIAN RIVER AND
ASSAWOMAN BAYS

Report to Governor Petez'son of the unified effort by Dela-
ware 's natural. r esouz'ces and planning agencies to document
the need for preserving DeLcuuare 's inland bay az'eas, and
to outline a speci fic program f' or achieving that goal.
Participating agencies. Delaware GeoZogical Ro vey; Univer-
sity of Delaware Marine Zaboratories; State Park Covmission;
State Game and Fish Commission, Pater 8 Aiz' Resour ces Com-
mission; and State Planning Office. Conclusions: The in-
land bays of Sussex County, awhile still prime recreational.
areas, are in danger of being despoiled through incz'easing
and uncontrolled development. S'uch fuzthez development
mould disrupt the bottom mud and sand, destroy the marsh-
land and decrease fish populations, incz'ease pol,tution,
contaminate ground eater, and destroy woodlands, to fuz'ther
intensify erosion. Has 85 pages.

REF: Delaware State Planning Office, Dover, Delaware

362. DSPO �969! LAND USE IN SUSSEX COUNTY, DELAWARE: AN INVENTORY
AND ANALYSIS

Factual, and analytical basis for estimating land requize-
ments foz' development. Environmental factozs, including
natural. drainage systems, tidal and inland nretKanPa, and
soi 7 drainage characteristics. Has appendix, 5 tables, 8
maps; coded to punchcazds in statmide data bank.

REF: Pzepaz'ed for Sussex County Planning and Zoning Com-
mission, Georgetown, by Delaware State Planning Office,
Dover, Delaware

363, DSPO �969! TRENDS IN HOUSING CONDITIONS AND CONSTRUCTION FOR
SUSSEX COUNTY: $960 � 1 968

REF: Prepared for Sussex County Planning and Zoning Com-
mission, Georgetown, by Delaware State Planning Office,
Dover, Delaware

364. DSPO �970! DELAWARE COMPREHENSIVE OUTDOOR RECREATION PLAN

An updated and expanded version of the 2966 zeport. Zt
includes the findings of detailed studies on inventory,
demand and needs, as arell. as detai'Ls regarding the uses
of existing propez ty and potential acquisitions. The
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De~are Outdoor Recreation Plan is discussed in detail.
Haa 33 tables, 35 figures, 22 budget schedules, biblio-
graphy, 239 pages.

REF: Delaware State Planning Office, Dover, Delaware

�970! LEWES COMPREHENSIVE DEVELOPMENT PLAN365. DSPO

Inctudee detailed plans for the region and the city. Sussex
County population ass 73,200 in 1980, 80,908 in 2970, and
is projected to 92,780 in 2980 and 201,930 in 1990. The
planning is geared to this population g~th. Statistical
tables, ~a and photographs of the area are included in
28 pages.

REF: Delaware State Planning Office, Dover, Delaware

�970! NATURAL RESOURCES INVENTORY366. DSPO

Clirezte. Heather Stations, data. Agricultural land. Changes
in acreage o f farms. Forests. Distribution, 2967. For est
types. Geology. Rock types. hHneral zesources. Soils,
Associations types. Soi l mzp. Mater resources. Streams,
drainage, dischazges. Ponds. Analysis of gzound eater.
Vetlands. Types. Has 72 pages.

REF: Delaware State Planning Office, Dover, Delaware

�970! SUSSEX COUNTY COMPREHENSIVE DEVELOPMENT PLAN367. DSPO

Intended to acme as guideline for 0he county 's futuz e
grcndth to 2990. Proposes a feasible relationship between
the needs of the people and the provision of essential
public facilities. Has 47 pages.

REF: Delaware State Planning Office, Dover, Delaware

REF: Prepared for Sussex County Planning and Zoning Corn-
raission, Georgetown, by Delaware State Planning Office,
Dover, Delaware

368. SCP6rZC �969! ANALYSIS OF HOUSING PROBLEMS AND OBSTACLES TO
PROBLEM SOLUTION, SUSSEX COUNTY
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369. DW&ARC �968! SECOND ANNUAL REPORT, 1967-1968

Vater Resources and Subaqueous Lande Division spent the
year primarily in collection of Nta and uniting zegulations;
emphasized underground mter supplies; regulations being
drafted for ve22-drilling practices. Subaqueous Lands
Division acted on 40 applications; guidelines adopted for
procedures to be fo22oared; comrrnssion policy zelative to
cez tain Land reclamation proj ects. Vater PolLution Contr ol
Division submitted eater quality standards to Department
of the Interior in J'une 296'7 which vere approved; the
adopted standards are compatib2e vith those of the DeSmere
River Basin Commission.

REF: Division of Environmental Control, Department of
Natural Resources and Environmental Control, State of Dela-
ware, Dover, Delaware

370. DWPC �951! SURVEY OF POLLUTION AND ITS EFFECT UPON THE STREAMS
WITHIN THE MISPILLION RIVER DRAINAGE BASIN

DetaiLed anaZyses as affected by the poZZution vere made
and suggestions for improvement deducted.

REF: Report by the State Board of Health to the Water
Pollution Commission. Division of Environmental Control,
Department of Natural Resources and Environmental Control,
State of Delaware, Dover, Delaware

371. DWPC Aulenbach, D. B., and A. J. Kaplovsky �958! COMPREHENSIVE
STUDY OF POLLUTION AND ITS EFFECT ON THE WATERS WITHIN THE
NANTICOKE RIVER DRAINAGE BASIN

Detailed field and laboratory measuzements vere made of the
existing nzter quality in both the Nanticoke River propez
and the Broad Creek to determine the effects of pollutional
materia2. The effluent at the nylon plant ms studied.

REF: Report by the State Board of Health to the Water Pol-
lution Commission. Division of Environmental Control,
Department of Natural Resources and Environmental Control,
State of Delaware, Dover, Delaware

372. DWPC Aulenbach, D. B., and A. J. Kaplovsky �961! COMPREHENSIVE
STUDY OF POLLUTION AND ITS EFFECTS ON THE WATERS WITHIN
THE ST. JONES RIVER DRAINAGE BASIN
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Detailed field and Zabozatory measuzements of the existing
mter quality and the mete discharges at the allover Seepage
Tzeatment Plant and tao 2'nternational Later Plants, as vel2
as at Dover Air Force Base to determine effects of polZu-
tiona2 discharges.

REF: Report by the State Board of Health to the Water Pol-
lution Commission. Division of Environmental Control, De-
partment of Natural Resources and Environmental Control,
State of Delaware, Dover, Delaware

373. DWPC Kaplovsky, A. J. �952! COMPREHENSIVE STUDY OF POLLUTION AND
ITS EFFECT UPON WATERS WITHIN THE RED CLAY CREEK DRAINAGE
BAS!N

Chemical, physica2, bacteriologicaZ and biological deter-
minations vere made in a study of the pollution entering
the Rea Clay Creek and its effect upon the quality of the
receiving eaters. Recommendations are made for deczeasing
the existing pollution.

REF: Report by the State Board of Health to the Water Pol-
lution Commission. Division of Environmental Control, De-
partment of Natural Resources and Environmental Control,
State of Delaware, Dover, Delaware

374. DWPC Kaplovsky, A. J. �954! COMPREHENSIVE STUDY OF POLLUTION AND
ITS EFFECT UPON THE WATERS WITHIN THE BRANDYWINE CREEK DRAIN-
AGE BASIN

Its sources of pollution and theiz' effect upon the ~ter
supply of the City of Vilmington vms studied. Detailed
conclusions aze dr~n and recomnendations made.

REF: Report by the State Board of Health to the Water Pol-
lution Commission. Division of Environmental Control, De-
partment of Natural Resources and Environmental Control,
State of Delaware, Dover, Delaware

375. DWPC Kaplovsky, A. J., and D. B. Aulenbach �956! COMPREHENSIVE
STUDY OF POLLUTION AND ITS EFFECT ON THE WATERS WITHIN THE
INDIAN RIVER DRAINAGE BASIN

Chemical, physical, bacteriological and biologicaZ deter-
minations vere made in a study of the po2lution entering
the Indian River and its effect upon the quality of the
receiving ~ters.
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REF: Report by the State Board of Health to the Water Pol-
lution Commission, Division of Environmental Control, De-
partment of Natural Resources and Environmental Control,
State of Delaware, Dover, Delaware

One of a sexes of reports under the same name compiled for
the division.

REF: Division of Fish and Wildlife, Department of Natural
Resources and Environmental Control, State of Delaware,
Delaware Documents

377. Kaplovsky, A. J. �952! STUDY OF THE ACCUMULATION AND DISTRIBUTION
OF IRON WASTE DISCHARGES WITHIN THE DELAWARE RIVER ATTRIBUTED
TO DISCHARGES ORIGINATING WITHIN THE STATE OF DELAWARE

REF: Report by the State Board of Health to t' he Water Pol-
lution Commission, Division of Environmental Control, De-
partment of Natural Resources and Environmental Control,
State of Delaware, Dover, Delaware

378. Kaplovsky A. J. �956! INVESTIGATION OF SANTITARY WATER QUALITY
IN LOWER DELAWARE RIVER, PART Z AND PART lZ

REF; Technical Report 2 by the State Board of Health to
the Water Pollution Commission. Division of Environmental
Control, Department of Natural Resources and Environmental
Control, State of Delaware, Dover, Delaware

B. �966! THE NATURAL RESOURCES OF DELAWARE379. Maits,

Starting mth the history of ear th itself, this is 0he story
of hm De Lma2"e and the eastern Nor th American Continent
evolved from the barren lifelessness of p~orCial time over
the Last taro billion years to affect the climate and natural
resound ces of the present. Has 89 pages.

REF: Soil and Water Conservation Commission, State of Dela-
ware, Dover, Delaware

376. Graham, R. L. �969! PLANNING-PROGRAMMING-BUDGETING REPORT 1967 � 1969



R. T. �969! KILLIFISH PREI!ATION 0I' MI!SQII1TOES I hl LOW-LEVEL
IMPOUNDED DELAWARE SALT-MARS I I I: S

380. Alla,

REF: M <ster 's thesis in tlute Ik partinent oI I nti>ii>o1<>l y nnd
Applied Ecology, Hugh N. Mi>rr ls I.II>r>cry, llnivc ra I Ly i>I' I!ela-
ware, Newark, Delaware

381. Baker, W. W., R. D. Varrin, J ..I.  :root., »»>I I . I<. Jordan �966!
EVALUATION OF THE WATER RES IUI<C I'.> I! I' III'.IAWARE

II, Lnaarc has an czbunilui«.< vf eater for th» for»-
s..','ol>L» J!< I un». i/ouever, fh»»tudi»: oj' va/cr u;:c ar» far
too >uxir'>«> Ii> ~ rebid» th» broad ansuers needed for eater
managemc nt. IL i" >»commended that a master plan for the
development of Delaware� 's eater re ources be prepared to
assure an adequate supply of high-quaLity ~ter as the state'"
economy continues to expand.

REF: Report of Investigation No. 8, March 1966. Of fice of
the Delaware Geological Survey, University of Delaware,
Newark, Delaware

382. Brams, M. R., C. Chandler, and N. Wilson �969! ECONOMIC AND EN-
GINEERING FEASIBILITY OF A UNIFIED WATER SYSTEM FOR NORTHERN
NEW CASTLE COUNTY, DELAWARE

Discusses an area of 282 square miles, vith a population
of 888,447 and an average daily eater use of Sl galLons.
The sources of the dater and their operating costs ar e
described. Unification promises greater ef ficiency, wholly
or partially, physically and administratively, under coun-
ty ownership. The proposaL for building @hite Clay Creek
Dam is a first step in the direction of county involvement
vith the problem of ~ater supply and distribution. Has 166'
pages.

REF: Division of Urban Affairs, University of Delaware,
Newark, Delaware

Recording gages vere maintained in municipal toell fields at
New Castle, Newark, and I,exes, and at Governor Bacon Health
Center. Vater Levels varied from 4.8 to 9.0 feet helot land

383. Coskery, 0. J. �956! WATER LEVELS AND ARTESIAN PRESSURES IN DELA-
WARE 1955
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surface datum for 2950 to 2955. Pzecipitation in 2955 mrs
less than normal �0,04 inches!.

REF; Water Level Report number 4, 1956. Office of the
Delaware Geological Survey, University of Delaware, Newark,
Delaware

384. Coskery, 0. J. �961! WATER LEVELS IN DELAWARE 1957

Similaz to pzevious zepozts. Precipitation in 2957 was
less than normal. Vithdrmal of eater fzom aquifers in
Delaware City area vas 20 times that for 2958 because of
industrial development. Decline in 1957 in the four a!elis
surveyed z'anged from 12 to 50 feet fzom levels in earliest
records �954 ana 2955!.

REF: Water Level Report number 6, 1961. Office of the
Delaware Geological Survey, University of Delaware, Newark,
Delaware

385. Coskery, O. J. �961! WATER LEVELS IN DELAWARE 1958

Similar to previous zepozts in this series. Precipitation
in 2958 uas greater than normal �4.5 inches!. The data
az'e brought up to date.

REF: Water Level Report number 1, 1961. Office of the
Delaware Geological Survey, University of Delaware, Newark,
Delaware

386. Coskery, 0. J., and W. C. Rasmussen �958! WATER LEVELS IN DELA-
WARE 1956

Similaz' to pzevious zepozts. Pzeciptation in 2956 vas gzeatez
than normal �7.85 inches!. Results from 4 continuous eater
level recoras at. Neu Castle, Nemrrk, Leues, and Governor
Bacon Fi'ealth Center from 2950 to 2956.

REF: Water Level Report number 5, 1958. Office of the
Delaware Geological Survey, University of Delaware, Newark,
Delaware

387. Crosswhite, W. M. �968! USE OF WATER FOR SUPPLEMENTAL IRRIGATION
IN DELAWARE

Compaz'ed vith the pzesent use, Delaware has a large physical
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supply of outer. Undetermined amounts of eater are held
in 22 major gzound reservoirs, Tn addition there is an
average stzeam flee of 2.5 biLLion gallons pez' day.
Short periods of drought aze common. irrigation through
sprinkLer systems is used to supplement rainfall and the
amount used vazies accordingly.
The investment and costs of izrigation systems aze discussed,
as aze the economic benefits derived. Has 24 pages.

REF: Bulletin number 375, Agricultural Experiment Station,
University of Delaware, Newark, Delaware

388. Delaware Geological Survey �961! THE STORY OF YOUR STATE GEOLOGI-
CAL SURVEY'S SEARCH FOR WATER

A brief story about eater and the Maps in which the Delaware
Geological Survey helps insuz'e that you viLL always have
a plentifuL supply.

REF: Office of the Delaware Geological Survey, University
of Delaware, Newark, Delaware

389. Gaither, W. S., ed . �968! OCEAN ENGINEERING EDUCATION: PROCEED-
INGS OF A WORKSHOP AT THE UNIVERSITY OF DELAWARE IN OCTOBER

1968

The workshop bz'ought together individuals from industz'iaL,
government, and academic organizations to examine and dis-
cuss programs which aze available nor, oz are being aevel-
oped, to educate engineezs and technicians for ocean-
oz'iented careers.

REF: Department of Civil Engineering, College of Engineer-
ing, University of Delaware, Newark, Delaware

390. Governor's Task Force on Marine and Coastal Affairs �971! COASTAL
ZONE MANAGEMENT

1 preL&ninary z'epozt of Governor Peterson's Task Force con-
taining some recommendations t~ the forming of policy
guidelines and cez'tain key recommendations for the manage-
ment and conduct of r arine and coastal affaizs foz the State
of Del~e.

REF; College of Marine Studies, University of Delaware,
Newark, Delaware
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391. Groat, J. J. �955! SEDIMENTARY PETROLOGY OF THE CRETACEOUS
SEDIMENTS OF NORTHERN DELAWARE IN RELATION TO PALEOGRAPHIC
PROBLEMS

Because of Mck of identifiable fossi'Ls in nonmarine sedi-
ments in northern Nev CastLe County and pzesence of onLy
a fm in the P7eistocene and Venonal formations, study of
sediments in coaetaL plains vere made by modern methods
of mechanica i and heavy miner a2 analysee. Most samples
vere obtained from outcr'ops, which do not permit use of
systematic gride to provide an even geographic distribution
of sampling sites.

REF: Bulletin number 5, 1955. Of fice of the Delawar e
Geological Survey, University of Delaware, Newark, Delaware

392. Groot, J. J., D. M. Organist, and H. G, Richards �954! MARINE
UPPER CRETACEOUS FORMATION OF THE CHESAPEAKE AND DELAWARE
CANAL

The marine L/pper Cr'etaceoue formations vere studied at 8
stations aLong the canaL using fossils and sedimentary
characteristics. Formations of the Ma~n Group  Mer-
chantvil5e and Venonah! [sic J and Monmouth Group  Mount
Laurel Sand, Naveeink, and Red Bank Sand! vere identified.
Hae 37 z'eferences, 64 pages; historica'l record on pages
l2-29; outcrop description on pages 32-38.

REF: Bulletin number 3, 1954. Office of the Delaware
Geological Survey, University of Delaware, Newark, Delaware

393 ' Herman, 0. �968! ENVIRONMENTAL CONTROL SYSTEM FOR OYSTER FARMING

Progress zeport on design, development and analysis of
system for oyster cu'Lture. Defines approach, enumerates
proceduree and equipment us~8 for work in progress at
~es and Neurark, describes diet.

REF: Department of Agricultural Engineering, College of
Agricultural Sciences, University of Dele~are, Newark, Dela-
ware

394. Hoch, R. S. �966! WATER RESOURCES ADMINISTRATION IN DELAWARE

Discusses primarily the legal doctrines that vere operating
in Delaware in 2966-66 to determine the allocation and uee
of Mater and a>hat governmentaL agencies inf2uence, by statute
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and administrational action, the uae and development of
vatez' reaouzces in the state. Chapters �! The gregal Frame-
voz'k; �! Administration Organisation; �! 2nter goverment-
al Relations; �! Conclusions and Hecommendationa, Figures
A, B, 8C aumnarise the organisation of vater-related agencies
and zeconeended organisation. Appendix �988! diacussea
local agencies r'elated to vater resources. Haa 43 references,
275 pages.

REF: Division of Urban Affairs, University of Delaware,
Newark, Delaware

395. Humphries, E. M. and F. C. Daiber �968! SHELLFISH SURVEY OF IN-
DIAN RIVER BAY AND REHOBOTH BAY, DELAWARE

REF: Marine Laboratory, Department of Biological Science,
University of Delaware, Newark, Delaware

396. Jordan, R. R. �962! STRATIGRAPHY OF THE SEDIMENTARY ROCKS IN
DELAWARE

The stratigraphy of the coastal plain of Delavare ia des-
cribed and a revised stzatigraphic column for Delavare ia
proposed and compazed vith aimilaz columns for illev Jersey
and Maryland. The rock units of the coastal plain of all
three states are an interz'elated mass; hovever, pzofound
facies changes do occur, particularly in the dip dizection.
Haa 4 plates, 3 figuzes, 202 zeferencea.

REF: Bulletin number 9, 1962. Office of the Delaware
Geological Survey, University of Delaware, Newark, Delaware

397. Jordan, R. R. �964! COLUMBIA  PLEISTOCENE! SEDIMENTS OF DELAWARE

The Columbia deposits of Delavare form a sheet of sand vith
maximum thickness of 250 feet vhich coveza moat of the
coaatal-plain portion of the state. Columbia sediment is
essentially medium sand, but coarser adm~turea are typical
in the noz th and finer adm~turea, in the south. Geograph-
ical distribution used of a sampling grid based on meridians
and parallels spaced 5 minutes apart; quadrangles measured
4.5 to 6.0 miles; 75 quadrangles vere studied vith 2 out-
crops in each. Samples vere teated for texture, mineralogy,
lithology, and heavy mineral content. Has 8 plates, 17
figures, 3 tables, 78 references.

REF: Bulletin nu~ber 12, 1964. Office of the Delaware
Geological Survey, University of Delaware, Newark, Delaware
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398. Krimgold, D. B.  l969! HYDROLOGIC, PHYSIOGRAPHIC, EDAPHIC, AND
VEGETATION ASPECTS OF THE CLIMATIC WATER BALANCE, DELMARVA
PENINSULA

Notes the eeveze deficiencies of data on the determinable
elements of the hydzologic balance in the peninsula. Pze-
sents rays of deriving essentiaL data from existing infoz-
mation. Recommends data-collecting scheme for future and
intermediate proceduzes until complete format is availabLe.
Information obtained is essential to planning uee of avail-
able mater z esourcee.

REF: OWRR Pro]ect No. A-004-Del, November 1969, The Ground
Water Flow System in the Delmarva Peninsula. Water Resources
Center, University of Delaware, Newark, Delaware

399. Kraft, J. C., and M. D . Maisano �968! GEOLOGIC CROSS SECTION OF
DELAWARE

A chart 32 inches by Gb inches shceing stratigraphic coz-
relations, aquifer distribution, and geoLogic setting with-
in the Atlantic Coastal Plain/Continental Shelf geosyncline.

REF: Water Resources Center, University of Delaware, New-
ark, Delaware

400. MacCreary, D. �940! REPORT ON THE TABANIDAE OF DELAWARE

The large marshland area  8% of the total azea of the state!
provides favorabLe conditions for the development of Large
numbers of hozsef lies. The horsefLies are of considerabLe
economic impoztance both foz' their actua2 feeding and poten-
tial vectors of Livestock diseases. 2n Delaware 58 species
vere coLLected and theiz habits and life cyclee studied.
Has 42 pages.

REF: Bulletin 226, May 1940, Agricultural Experiment Sta-
tion. College of Agricultural Sciences, University of Dela-
ware, Newark, Delaware

401. Malcolm, J. W., and J. L. Harmic �967! AMERICAN SHAD

An illustrated nostalgic history of shad fishing in Delaucue.

REF: Delaware Conservationist, volume ll, number 2, 1967.
Department of Natural Resources and Environmental Control,
State of Delaware, Dover, Delaware
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402. Marine, I. W., and W. C. Rasmussen �955! PRELIMINARY REPORT ON
THE GEOLOGY AND GROUND-WATER RESOURCES OF DELAWARE

The Agricultural Experiment Station and the U.S. Geo2ogical
Survey. Extensive study of the geo2ogy and ground-eater
resouz'ces of Delaware. Discusses Piedmont and Coastal
Plains Provincea of' Delaware, geologic history, ground-
water hydrology; recovery by ve22s; chemical quality; util-
ization; eater supplies in northern suburbs of' Vi 2mington,
 surface pter! and south of' Klmington  ground tdater!.
Has 26' tab2es, 80 figures, 10 plates, 94 references. Maps
give ve22 locations, geologic structure, specific aqui fere
forming principal ground-eater sources and eater use. Tables
include location of veils, logs of veils published previous-
2y, z'ecozds of are22s, ve22s for which records have been
pub li shed in pz ev ious z epor te .

REF: Bulletin number 4, 1955. Of fice of the Delaware Geo-
logical Survey, University of Delaware, Newark, Delaware

403. Mather, J. R. �969! FACTORS OF THE CLIMATIC WATER BALANCE OVER
THE DELMARVA PENINSULA

The major dizection of the present study hae been to aseem-
bLe and analyze the avai Lable climatic mtter balance, and
eur face hydrologic data over the Delmarva peninsula and to
present the zesults in both a geographic and time framework.
Haa 129 pages.

REF: Water Resources Center, University of Delaware, New-
ark, Delaware

404. McKenzie, S. W. �967! INVENTORY OF THE USE OF WATER IN 1966

Data f' or this inventory are stored on magnetic tape in the
Computing Center of the Univezsity.

REF: Water Resources Center, University of Delaware, New-
ark, Delaware

405. Miller, John C. �971! GROUND WATER GEOLOGY OF THE DELAWARE ATLAN-
TIC SEASHORE

Pzesent outer uee in the shore area between Philadelphia and
washington ie about 4 mi22ion gallons per day and &22 reach
8.8 MGD by 2000, shoving the need foz' locating additional
sources of' ground-eater foz' the Decare Atlantic seashore.
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This report. provides a net geologic interpretation of the
occurence of deep aquifers beneath the beach azeas between
Ieues and Fenuick Island. Test ho2es are needed along the
entire Delaware seashore. Has 82 pages.

REF: Office of the Delaware Geological Survey, University
of Delaware, Newark, Delaware

406. Pickett, T. E. �970! NEW GEOLOGIC MAPPING IN DELAWARE

The Cretaceous Formations pzesent in the Chesapeake and
De2auxu e Canal ar'ea are the Potomac, Magothy, Merchantville,
Zng2ishtoun, Marshalltonrn and Mount Laure2. Structural
contour and isopach maps of lmer Delanzre reveal the
foll~ng subsur face configuz'ation of Paleocene, Eocene
and Miocene units; Rancocas and Piney Point Formations
and Chesvold, Frederica, Manokin and Pocomoke Aqui fers.
PLeistocene  Columbia Group! fluvial and maz inc deposits
in Delaware cover all o2der units as a veneer about 50
feet thick in nor thezn Delaware and usua22y 80 � 100 feet
thick in southern Delaware.

REF: Of fice of the Delaware Geological Survey, Universi,ty
of Delaware, Newark, Delaware

407. Rasmussen, W. C., J. J. Gzoot, R. 0. R. Martin, E. F. McCarren,
V. C. Behn, et al. �957! WATER RESOURCES OF NORTHERN
DELAWARE

The sur face and ground-ureter r'esour ces of noz them Delaware
 north of the Chesapeake and Dekuoare Canal! are evaluated.
Thez'e are 20 pzincipa2 aqui fezs capable of sustained yields
of severaL million gallons per day. Chemical contamination
and po22ution are discussed. Hydrologic evaluation is neces-
sary from outpost veils to adust pumping to restrain sa Lt-
uater encroachment.

REF: Bulletin number 6, Delaware Geological Survey, Univer-
sity of Delaware, Newark, Delaware

408, Rasmussen, W. C., and L. B. Haigler �953! GROUND-WATER PROBLEMS
IN HIGHWAY CONSTRUCTION AND MAINTENANCE

Includes maps and figures locating quicksand deposits, sub-
drainage problems, tide mazshes, etc.

REF: Bulletin number 1, Delaware Geological Survey, Uni-
versity of Delaware, Newark, Delaware



97

409. Rasmussen, W. C., R. A. Wilkens, R. M. Beall �960! WATER RESOURCES
OF SUSSEX COUNTY, DELAWARE � A PROGRESS REPORT

Geology of Sussex County; the most important aquifers, chem-
icaL ana2yses, and stream f2ovs of suz face touter; analyses,
yields, and consumption of ground eater.

REF: Bulletin number 8, Delaware Geological Survey, Uni-
versity of Delaware, Newark, Delaware

410. Rima, D. R., 0. J. Coskery, and P. W. Anderson �964! GROUND-
WATER RESOURCES OF SOUTHERN NEW CASTLE COUNTY, DELAWARE

The geo2ogic formations and eater resources of the 290-
square-miRe area az'e described, and the chemicaL and physi-
ca2 properties of uzters from representative ure22s are
given. Zf 2arge-sea2e pumping near the shoz'eline of bay
is necessary, they suggest placing a line of "injection
ue22s" between the shoreLine and the area of vithdrcma2.
Has 2 p2ates, 28 figures, 6 tables, 80 references.

REF: Bulletin number 11, 1964. Of fice of the Delaware
Geological Survey, University of Delaware, Newark, Delaware

411. Seidenstat, P. �966! THE MARKET FOR WATER BASED OUTDOOR RECREA-
TION SERVICES IN NEW CASTLE COUNTY, DELAWARE

An attempt to arp2ore the demand foz' mter-re2ated recrea-
tion in an outdoor setting. The chapters cover: Recrea-
tion as a use foz' mter; Present market for a!ater-based
recreation; Future mazket; Procedures used in estimating
eater-based reczeation demand and capacity.

REF: Water Resources Center, University of Delaware, New-
ark, Delaware

412. Smith, R. C. �970! DELAWARE'S FARM INCOME: CROP AND LIVESTOCK
PRODUCTION IN 1969

Delaware agricu2tura2 statistics taken from pubLications of
the U.S. Department of Agricu2ture are assemb2ed and re-
producedd.

REF: Pamphlet No. 48, November 1970, Department of Agri-
culture and Food Economics. College of Agricultural Sci-
ences, University of Delaware, Newark, Delaware
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413. Smith, R. C., and D. R. Crossan �969! ECONOMIC ANALYSIS OF THE
MARKET STRUCTURE OF THE COMMERCIAL FISHING INDUSTRY IN THE
NORTHEAST IN 1968

AnalyticaL objectives enumerated; the approach usea, espe-
cially in compi Ling information on menhaden for animal
feeds. DetaiLed eva2uation of value of fish meal in broiler
production. Many statistical procedures empLoyed, some
Less success fu 2 Ly than other s.

REF: Department of Agriculture and Food Economics, College
«Agriculture] Sciences, University of Delaware, Newark,
Delaware

414. Spoljaric, N. �967! PLEISTOCENE CHANNELS OF NEW CASTLE COUNTY,
DELAWARE

Mo PLeistocene channel systems are recognised, a system
of straight channels north of' the Chesapeake and Delaware
Cana2, and a braided system south of the canal. During
high st~eam f'Lou, most of the area vas submerged. Primary
sources vere meLt-~ater streams originating from glaciers
which at times advanced to within 200 miles north of the
county. Thus, the age of the channels is thought t be
g2acia2. Has Zh pages.

REF: Report. Investigation number 10, 1967. Of f ice of the
Delaware Geological Survey, University of Delaware, Newark,
Delaware

415. Spoljaric, N. and R. R. Jordan �966! GENERALIZED GEOLOGIC MAP OF
DELAWARE

A one-page spread giving the major types and Location of'
rocks throughout the state.

REF: Office of the Delaware Geological Survey, University
of Delaware, Newark, Delaware

416. Sunda trom, R. W. and T. E. Picket t �968! THE AVAILABILITY OF
GROUND WATER IN KENT COUNTY, DELAWARE, WITH SPECIAL REFER-
ENCE TO THE DOVER AREA

Ground eater is avaiLabLe from severaL sources or aqui fere.
The quantities have been determined by methods of appLied
hydrology described and ilLustrated in this report. The
combined use of a22 of the aqui fers in the county in 2966
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amountea to an average of 27,856,000 gallons per day. Has
I Z8 pages.

REF: Water Resources Center, University of Delaware, New-
ark, Delaware

417. Sundstrom, R. W. and T. E. Pickett �969! THE AVAILABILITY OF
GROUND WATER IN EASTERN SUSSEX COUNTY, DELAWARE

This z'epoz't ia concerned uith the gzound outer in the 485
squaze miles of Szatern Sussex County that drains eaa~rd
t~ard the Delamue Bay and the Atlantic Ocean. The
amount of eater used in this azea for all purposes in 2966
ave~aged about 28 million gallons per day. This uas com-
puted to be less than 28$ of the available supply of the
area of more than 240 million galLons pez day. &alt-mter
problems occur in the coaataL area uhere the altitude of
the uzter table is less than 5 feet above sea level.
blems have occurred at 1;ennea, Rehoboth Beach and other areas.
Bas 186 pages.

REF: Water Resources Center, University of Delaware, New-
ark, De1aware

418. Sundstrom, R. W., and T. E. Pickett �970! AVAILABILITY OF GROUND
WATER IN WESTERN SUSSEX COUNTY DELArlARE

The geology and ground-eater hydrology of eight ground-
anter reservoirs vere studied in detail. The ground-uzter
dzained by all streams in the area ia estimated to average
about Z80 million gallons pez day. The azea zeceives
an average of 46.75 inchea of rainfall a year. Of this

an estimated average of 460 million gallons pez' day is
available foz' recharge to the mter tabLe aquifer and an
estimated average of 70 milLion gallons pez' day ia ovez land
runoff. Haa 228 pages.

REF: Water Resources Center, University of Delaware, New-
ark, Delaware

419. Sundstrom, R. W., and T. E. Pickett �971! THE AVAILABILITY OF
GROUND WATER IN NEW CASTLE COUNTY, DELAWARE

The county encompasses partitions of Mo geological pz'o-
vincea vhoae ground-vater reservoirs vary widely in mtter
yielding properties. The ground-mrter zeaervoizs in the
northern Piedmont reqion are contained in very old rocks
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in yields of small quantities in veZZs throughout the az'ea,
supplying 67K of the base f2' of the Brandyvine, Red Clay,
and White Clap creeks. The ground-~ater reservoirs of the
Coastal plain of much younger' sedimentary rocks, are impor-
tant for supplying up to Za~e quantities of aater. The
important aqui fers are described and their' pr'esent and po-
tential yields are detailed. Has l56 pages.

REF: Water Resources Center, University of Delaware, New-
ark, Delaware

420. Sundstrcnn, R. W., and R. D . Varrin �971! WATER SUPPLY AND USE IN
THE DRAINAGE BASINS OF THE DELAWARE RIVER SYSTEM AND ATLAN-
TIC COASTAL DRAINAGE BASINS IN DELAWARE

The available eaters of the area, the trends of development,
the anticipated needs for mter to the pear 2000, and poten-
tial problems of keeping the area adequateLy supplied vith
eater. South of t' he Chesapeake and Delaware Canal most
areas either have adequate eater oz' their problems ar' e
not grave. Zn the norther'n part of Nm Castle County there
could be a potentiaZ deficiencp of 28 miZZion galZons per
day in 1980 and 68 million gallons pez dap in 2000. Has
90 pages.

REF: Water Resources Center, University of Delaware, New-
ark, Delaware

421. Sundstrom, R. W., et al. �967! THE AVAILABILITY OF GROUND WATER
FROM THE POTOMAC FORMATION IN THE CHESAPEAKE AND DELAWARE
CANAL AREA, DELAWARE

Dr~dourn quantitative curves for the Mo aqui fers vera
constructed. Several hypothetical plans of pumping centers
in the canal azea are demonstrated. There appears to be
no danger of salt urater contamination in the foreseeable
futuze. The Magothy Formation in the western section of
the canal cr'ops out in the canal and is protected by the
hpdraulic gradient toward the canal. Geology section pre-
pared by J. J. Gzoot et al. of the Office of the Delaware
Geological Wrvep. Has 95 pages.

REF: Water Resources Center, University of Delaware, New-
ark, Delaware
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422. Tannian, F. X. �968! PORT OF WILMINGTON

Contents; History. Staj'J'. Organi sation. Physical p Lant.
FinanciaZ overview. Physical and financiaZ per formance.
Shipment related functions. B'eal «sta'fa function�. Recom-
mendation . Has 59 pages,

REF: Division of Urban Affairs, University of Delaware,
Newark, Delaware

423. Tannian, F. X., C. Chandler, N. Wilson �967! CITY QF WILNINGTON
WATER SYSTEM

Detaiied discu sions of early and recent history, ox'ganisa-
tion and staffing. Riparian rights, Land, eater stoxage,
water purificatio~, pumping, and di'tribution system,
and cost and revenue analysis. It is concluded that the
demand for mrter is incr'easing; the raw Mater sources appear
to be adequate for the near future; the treated water system
is being expanded and improved to meet future demands. Pos-
sibilities for future improvements are recommended. Has
58 pages.

REF: Division of Urban Affairs, University of Delaware,
Newark, Delaware

424, University of Delaware �968! GEOLOGY AND EARTH RESOURCES OF DELA-
WARE

4 page bookley briefly describes the geo2ogical history
of Delaware and the ear th x'esources of the state.

REF: Office of the Delaware Geological Survey, University
o f Delaware, Newark, Delaware

425. University of Delaware Geological Survey �956! Coskery, 0. J.
WATER LEVELS AND ARTESIAN PRESSURES IN DELAWARE 1955

During 2955, 888 individual mter level measurement made in
22 veils. Recoz'ding gages maintained on 8 veZZs in muni-
cipal deiL fields at Nev Castle, Newark, and Lee s. Re-
cording gages also at Governor Bacon HeaLth Center.
Figure 2 shoes average eater leveL based on 28 veils, and
average monthly statewide precipitation September 2950 to
December 2955. Pater level var iea from 4. 8 to 9.0 feet
helot Zand surface datum. Data given fox each veZZ approx-
imately monthly. Precipitation for year helen' normal  '40, 04!.
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REF: Delaware Geological Survey, Water Level Report number
4, University of Delaware, Newark, Delaware

426. University of Delaware Geological Survey �958! Coskery, 0. J,,
and W. C. Rasmussen WATER LEVELS IN DELAWARE 1956

Simi2ar to previous report". Precipitation in Z966 @as
gr'eater than norma7 �7.35"!. Pesu2ts from 4 continuous
uater Leve7. records at Ne~! Cast2e, Newark, Leues, and "ov-
er'nor Bacon Hea2th Center from Z960 to 2966,

REF: Delaware Geological Survey, Water Level Report number
5, University of Delaware, Newark, Delaware

427. Vaughn, G. F. �968! AGRIBUSINESS IN DELAWARE'S ECONOMY

"Agribusiness" comprises the sum tota2 of a22 operations
invo2ved in the manufacture ard distribution of farm sup-
pLies. Agribusiness in De2avare in Z967 uas $293,000,000,
or 26.7k of a27. production aM manufacturing in the stat.,
4273,000,000 sales in uho2esaZe traae, or Z9. ZX of a22
busine,.s and $292,000,000 or 3Z. BX of a22 retai2 sales in
the state. De2avare agribusiness is groving. The variety
of emerging problems, such as the t.'rujustry 's efficiency
and the state 's fuhare land u "e, are mentioned.

REF: Extension Bulletin 98, 1968, Agricultural Extension
Service. College of Agricultural Sciences, University
o f Delaware, Newark, Delaware

428. Vaughn, G. F. �968! AGRICULTURAL LAND: DELAWARE'S RETREATING
OPEN SPACE

A comprehensive series of tab2es Cetai2ing the acreages
of open land for every section of thestate in Z930 ana
in Z964.

REF: Extension Circular 128, May 1968 Delaware Cooperative Exten--
sion Service. College of Agricultural Sciences, University
of Delaware, Newark, Delaware

429. Ward, R. F. �958! GEOLOGY OF THE DELAWARE RIVER

REF: Estuarine Bulletin, volume 3, number 3, pages 4-9,
1958. Marine Laboratories, Department of Biological Sci-
ences, University of Delaware, Newark, Delaware
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430. Woodruff, K. D. �969! THE OCCURRENCE OF SALINE GROUND WATER IN
DELAWARE AQUIFERS

The 'Location of fr esh-saLt-eater boundary in the deeper
aqui fers of Delaware i- reLated mainly to head vaLues.
Heavy pumping near sources of brackish eater should be
avoided for the pre ent. Proper Location of monitoring
ueLLs is necessary for aetection of chloride movement.
Has 48 pages.

REF: Office of the Delaware Geological Survey, University
of Delaware, Newark, Delaware

431. Woodruff, K. D. �970! GENERAL GROUND-WATER QUALITY IN FRESH-
WATER AQUIFERS OF DELAWARE

Analyses of about 260 mter quaLity samples from ueZls shoe
that DeLauare's fresh qround eaters are suitable for most
purposes. However, high iron content may occur in veLLs
tapping the Columbia and Potomac formations and high nitrates
vere found in a few veLLs. Has 22 pages.

REF: Of f ice of the Delaware Geological Survey, University
of Delaware, Newark, Delaware

432. Woodruff, K. D. �970! MONTHLY REPORT ON WATER CONDITIONS IN
DELAWARE

MonthLy summary of pr ecipitation, str earn fLovs at ViLming-
ton, Dover, and Georgetown  Brandyvine!. C'round-dater LeveLs
in eater-table veLLs �! in the PLeistocene aquifer, artesian
veLls in Potomac, Monmouth, Mogothy and Piney Point. aquifer
given for the month. ChLoride concentration at DeLavare
Memorial Bridge is aLso give~. Tn May report vaLues given
for' October-December 2989 and January-ApriL 2970.

REF: Of fice of the Delaware Geological Survey, University
of Delaware, Newark, Delaware

433. Woodruff, K. D. �970! SUMMARY OF WATER CONDITIONS IN DELAWARE:
A MONTHLY REFORT

MonthLy summary of precipitation, stream floss at W'iLming-
ton, Dover and Georgetm!n  Bridgevi LLe!; the ground-arater
Levels in four abater-tabLe veLLs in the Pleistocene aquifer;
and ar tesian veLL flms in the Potomac, Monmouth, Magothy
and Piney Point aqui fers. ChLoride concentrations at DeLa-
vare MemoriaL Bridge are also incLuded.
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REF: Of f ice o f the Delaware Geological Survey, Univers i ty
of Delaware, Newark, Delaware

434. UDCMS Daiber, F. C., and R. W. Smith �971! AMALYSIS OF THE WEAK-
FISH POPULATION IN DELAWARE BAY

The weakfish is the most. abundant of aZZ species of fish
sampled by a trcnoZ survey 2966-2970 in DeZavare Bay. There
is a peak abundance in tune due to mature fish entering the
bay to spurn, and a second higher peak in September or
October, due to young fish on their soutMard migration
down the Atlantic Coast. Their growth and food habits Uere
studi,ed,

REF: College of Marine Studies, University of Delaware,
Newark, Delaware

435. UDCMS Price, K. S., Jr., and D. L. Maurer �971! ARTIFICIAL PRO-
PAGATION OF COMMERCIALLY VALUABLE SHELLFISH � OYSTERS

Proceedings of a conference at the university of October
22-28, 2969. The 21 papers submitted represent a progress
report by industry and federaZ and state scientists on
the cwork undertaken to recti fy the catastrophic coZZapse
of the oyster indu try in the De~re Bay region due to
a parasitic protozoan, known as NSX, vhen the vaZue of
oyster Zandings declined in a fez years from about $8 mi Z-
Zion to Less than $40, 000.

The papers covered the foZZceing subjects: Development
of cuZture techniques, nutritionat requirements, hatching
operations, oyster diseases, seLective breeding feasibi Zity
of oyster hatcher'ies in Delaware, ZnvironmentaZ Contro2s
for cuZturing oyster s, systems analysis of oyster production
systems engineering, technicaZ training and extension ser-
vices.

REF: College of Marine Studies, University of Delaware,
Newark, Delaware

436. UDML �952! ANNUAL REPORT: SUMMARIZATION OF FIRST YEAR'S WORK

Chapters on hydrography and pZankton, marine and estuarine
fauna of DeZaamre from approximateZy 20 pZaces in De2cmare
Bay and indian River Bay, e.g., saZinity, disso7ved oxygen,
temperature, pH, transpar ency, current fZov.
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REF: Marine Laboratories, Department of Biological Sci-
ences, University of Delaware, Newark, Delaware

437. UDML �954! BIENNIAL REPORT 1953-1954

Chaptez Hydrography by I.. P,', Cronin on pages 6-26 descz ibes
the salinity of the estuary by tables and graphs. Other
tables follow ternpezatuze and ozygen variation.". Estimate,
and averages of rivez f2~ and flushing times are inc2uded.
Other chaptez's deal vi th p2ankton, biological urvey fish-
ezies statistics, blue czab and oystez studies.

REF: Information Series, Publication number 2. Marine
Laboratories, Department of Biological Sciences, University
of Delaware, Newark, Delaware

438. UDML �956! BIENNIAL REPORT: DISCUSSION OF VARIOUS TYPES OF RE-
SEARCH DURING 1955-1956

In addition to discussion of biological research of various
types, mentions continuation of studies of channel and
physical characteriaation of the estuaz'y, routine sampling
during field studies, seasonal hydrographic survey of the
De~are River estuary .,hazed vith Items,Jersey Oyster Re-
seaz'ch Laboratory. Pater samples taken at 4b station; from
Overfalls Iightship to Phi2ade2phia. Collection of hydro-
graphic data in Indian River Inlet continual since 2952,
REF: Biennial Report number 3, 1955 � 1956. Mar ine Labora-
tories, Department of Biological Sciences, University of
Delaware, Newark, Delaware

439. UDML �958! ANNUAL REPORT' MISCELLANEA

Collection of 26 lettezs, zepozts, research proposals,
minutes of meetings, pz'imazily on biological. subjects.
C. 1P. Shustez 's suggestions for a National Program in
Estuaries Research; education and conservation advisement;
statements on ecological considerations  Reference 88-18!;
minutes of the 17th meeting of Middle Atlantic Section of
Atlantic States Marine Fisheries Commission, September 2h,
1858. Sunznaries of discussions of estuaries, research,
proposed salt-eater bazrier in the De~are Rivez.
REF: Marine Laboratories, Department of Biological Sciences,
University of Delaware, Newark, Delaware
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440. UDML �958! BIENNIAL REPORT: SUMMARY OF ACCOMPI.ISHMENTS DURING
1957 � 1958

Primarily discussion of biological aspects: fishes, mol-
lusks, aoop lankton, estuarine productivity.

REF: Biennial Report number 4, 1957-1958. Marine Labora-
tories, Department of Biological Science, University of
Delaware, Newark, Delaware

441. UDML �970! SYSTEMS ENGINEERING AND DEVELOPMENT OF COMMERCIALLY
VALUABLE MARINE RESOURCES IN THE DELAWARE REGION: FINAL

REPORT OF THE SEA GRANT PROJECT, 1968-1970

2'he major goal of this Sea Grunt pz'oject vas revival of
the state 's shel lfish industry. It proposed to do this
through systems engineering techniques for artificial
shellfish cultur e, incluaing bzeeding, holding brood stock,
spanning them on command, rearing larvae, and cultivating
the progeny in the field. The primary emphasis vas on
oysters. Progress is z epor ted in all these fields, also
evidenced by spaz papers submitted for publication. Has
126 pages.

REF: College of Marine Studies, University of Delaware,
Newark, De laware

442. UDML Amos, W. H. �957! SEI.ECTIVE BIBLIOGRAPHY CONCERNING THE
HYDROGRAPHY AND BIOLOGY OF THE DELAWARE RIVER ESTUARY

Iists maps from 1616 to 1824 and approximately 100 litera-
ture references. All are available in the libraries at the
ferine Laboratories, the D'niversity, Vi Lmington, or the
delaware State Historical Society.

REF: Marine Laboratories, Department of Biological Sciences,
University of Delaware, Newark, Delaware

443. UDML Curtis, L. �969! THREE YEAR SURVEY OF THE PESTICIDE CONTENT
OF SHELLFISH IN DELA,ARE''S TIDAL WATERS

2'he American oystez', the ribbed mussel, and the hara' clam
vere studied from 1966'-1969. It ~as shown that shellfish
are able to concentrate pesticides in their tissues at
levels mu h higher than are found in the environment.

REF: Marine Laboratories, Department of Biological Sciences,
University of Delaware, Newark, Delaware
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444. UDML Daiber, F. C. �955! TRAWL FISHERY INVESTIGATIONS

The trav2ers disturb only the upper layers of mud and sand,
but not vegetation. The travler; have also been accused
of the declines in Croaker and the Squeteague catche
The records do not bear this out. Various other accusations
have been leveled against the trav2ers, but the report con-
cludes that their' use is beneficial. Has 44 pages.

REF; Marine Laboratories, Department of Biological Sciences,
University of Delaware, Newark, Delaware

445. UDML Daiber, F. C. �959! TIDAL MARSH: CONFLICTS AND INTERACTIONS

Genera2 discussion about the important @nctions of marshes
vith a particular description of the C'anary C'reek Marsh
vhich empties into the Bzoadki22 River at Roosevelt inlet
in Leves. Hydrographic features, detritus and chemical
analyses, animal Zi fe; the marsh cycle, involving decay and
the supply of nutrients,

REF: Estuarine Bulletin, volume 4, number 4. Marine Lab-
oratories, Department of Biological Sciences, University
of Delaware, Newark, Delaware

446. UDML Daiber, F. C. �969! ACADEMIC COMMUNITY DESIGN

Discussion about. objectives to
2. Develop a science program vitA emphasis on marine sciences
2. Train undergr a&ates
8. initiate educational programming
4. Acquire and strengthen faculty and staff
5. Develop appropriate facilities for above objectives
6. Develop adequate budgetary suppor't.

REF: Marine Laboratories, Department of Biological Sciences,
Univers i ty o f De lawar e, Newark, Delaware

447. UDML Daiber, F. C., D. Aurand, F. L. Gooch, and R. Reimold �969!
FURTHER STUDIES IN TIDAL MARSH ECOLOGY IN DELAWARE

A paper presented at American E'isheries Society meeting,
February 2969. Zualuates the role of the salt marsh in
estuarine productivity and the effects of man-made changes
in the vetlands areas of Delavare.

REF: Marine Laboratories, Department of Biological. Sciences,
University of Delaware, Newark, Delaware
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448, UDML Daiber, F. C., C. W. Beat tie, and W. de Witt, III �970!
FLUSHING PATTERN OF CERTAIN TIDAL STREAMS IN DELAWARE

The Murder ki 2 2 Ri ver~ has a r esidence time of 240 hours
dz!ring a high-runoff pezioa. The discharge is not linear.
Zt resemb7.e; the Broadki2l. in that sa2inity ana' temperature
vary 2ongitudina22y azr' aze in, 2uenced by tides and w~nofj'.
Zooplankton popu7ations appear to be di; tributed on the
basis of salinity in both river s, vith 2ov oxygen and p8
2evels fur ther inf2uencing "oop2ankton distribution and
r e2ative abundance.

There are very great diffcrz!ces in concentration of dis-
so2ved o~y~gen, so2ub2e phosphorous, and nitrate. The
8roadki22 is overenriched with phosphoru and contains an
oxygen-deficient eater "one. The /&rderki22 is overen-
riched uith nitr ate.

REF: Marine Laboratories, Department of. Biological Sciences,
University of Delaware, Newark, Delaware

449. UDML Daiber, F. C., J. Gallagher, and M. J. Sullivan �971!
TIDE MARSH ECOLOGY AND WILDLIFE

The kinds of diatom- associated vith the Mar h Surface and
the productivity patterns of the edaphrie a2gae vere stud-
ied. The repozt is based on the M.S. thesis by Su22ivan
on diatoms and the Ph.D. thesi- by Ga22agher on a2gae.

REF: College of Marine Studies, University of Delaware,
Newark, Delaware

450. UDML �968! Daiber, F. C. and G. W. Schmelz AN ANALYSIS OF TEMP-
ERATURE AND SALINITY LEVELS ON GROWTH AND SURVIVAL OF THE

STRIPED KILLIFISH

The study uas carr'iea out �! by determining the death
point of different' 2ife histoz'y stages at di fferent temper-
atures and sa2inities, �! by ascertaining the ozygen up-
take at the above stages and conditions, and  8! by ob-
serving the hatching time under the above conditions.

REF. Project F-13-R-10, Marine Laboratories, Department of
Biological Sciences, University of Delaware, Newark, Dela-
ware
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451. UDML Daiber, F. C., and R. W. Smith �969! ANALYSIS OF FISH POP-
ULATIONS IN THE DELAWARE BAY AREA 1968-1969

REF: Project F-13-R-ll, Marine Laboratories, Department of
Biological Sciences, University of Delaware, Newark, Dela-
waree

452. UDML Daiber, F. C., and R. W. Smith  l970! ANALYSIS OF FISH POP-
ULATIONS IN THE DELAWARE BAY AREA 1969-1970

Incidental to report on fish population the fo22oaing phys-
ical parameters vere determined and are reported for a cross-
section of the De~are Bay: Temperatur e  range l. 9-28. 7~C!--
S'alini ty  range Z7. 6'-80. 48 0/00! Disso2ved oxygen  r ange
4.57-22 ppm!--for each of the tue2ve months.

REF: Project F-13-R-12, Marine Laboratories, Department of
Biological Sciences, University of Delaware, Newark, Dela-
ware

453. UDML Daiber, F. C., and R. W. Smith �970! AN ANALYSIS OF THE
WINDOWPANE FLOUNDER POPULATION IN THE DELAWARE BAY AREA

The windowpane flounder is the fi fth most abundant fish in
Delaware Rzy as sampLed by other trau2, and the most abun-
dant of the edible flatfish. Tnis paper r'epor ts on a con-
tinuing study of the biology of this fish.

REF: Marine Laboratories, Department of Biological Sciences,
University of Delaware, Newark, Delaware

454. UDML Daiber, F. C., and R. C. Wockley �968! ANALYSIS OF THE FISH
POPULATIONS IN DELAWARE BAY AREA 1967-1968

A study of the distribution of the bottom fish populations
of the Delardare River estuary with regard to temperature,
salinity, depth, and other physical factor's for D7 fish
speci es.

REF: project F-13-R-10, Marine Laboratories, Department of
Biological Sciences, University of Delaware, Newark, Dela-
ware

455. UDML De Sylva, D. P., F. A. Kalber, Jr., and C. N. Shuster, Jr.
�962! FISHES IN THE SHORE ZONE AND OTHER AREAS OF THE
DELAWARE RIVER ESTUARY. Also pub2ished as FISHES AND
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ECOLOGICAL CONDITIONS IN THE SHORE ZONE OF THE DELAWARE
RIVER ESTUARY, WITH NOTES ON OTHER SPECIES COLLECTED IN
DEEPER WATER

information vas coZZected during 2958-2960 at 26 sites vith-
in DeZavare River estuary and acgacent areas of the AtZantic
Coast, comprising 66 species caught as ve22 as 7B species
not caught in the beach zone area. measurements of saZin-

temperatu~e, oxygen saturation, and turbidity of the
vater vere taken at the time of fish coZZection.
The paramenters of the conditions under vhich the various
species vere found, vere deZineated. +avning activity vas
studied in the various areas and stomach anaipse shoved
the feeding habits. Has 41 figur'es, ~0 tabZes, 73 refer-
ences, 764 pages.

REF: Inf ormation Series, Publication number 5. Marine
Laboratories, Department of Biological Sciences, University
of Delaware, Newark, Delaware

456. UDML de Witt, W. III �971! WATER QUALITY VARIATIONS 1N THE BROAD-
KILL RIVER ESTUARY

Ammonia, inorganic phosphorus, and chZorophgZZ attained
their' highest mean concentrations auring the summer; vhiZe
the maximum mean concentrations of dissoZved azygen and
nitrate appear ea during the vinter. The highest mean con-
centr'ations of nitrite and organic phosphorus vere found
during the autumn. The interreactions of the changes in
nutrients and their effects vere studied.

REF: Doctoral dissertation in the Department of Biological
Sciences, Hugh M. Norris Library, University of Delaware,
Newark, Delaware

457. UDML Hess, P. W. �961! FOOD HABITS OF TWO DASYATID RAYS IN DEL-
AWARE BAY

The digestive tr'acts of tvo species vere removed and inspected
for food items.

REF: COPEIA, number 2, pages 239-24l, American Society of
Ichthyologists and Herpetologists, National Museum, Wash-
ington, D.C., June 1961.
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458. UDML Hurlburt, E. M. �957! DISTRIBUTION OF Neomysis americana
IN THF. ESTUARY OF THE DELAWARE RIVER

Observations on the planktonic shrimp in the DeLcarai e River
estuary vere made over a period of ter yeaz's.
lt vas far more abundant in the deep eater of the estuaz'y
than in th~. near surface or shallow mter . The size in-
creased from the ocean toward- the rivez end of the estuary
due to their becoming oL!er during their "up-estuary~" dri jt
in deep mter.

REF: Limnology and Oceanography, volume 2, number 1, pages
1-11, January 1957, Lawrence, Kansas. Contribution 4, Mar-
ine Laboratories, Department of Biological Sciences, Univer-
sity of Delaware, Newark, Delaware

459. UDML Pf itzenmeyer, H. T., and C. N. Shuster, Jr. �960! PARTIAL
BIBLIOGRAPHY OF THE SOFT SHELL CLAM

/maryland Department of Research and Education and the iJni-
versity of Delaware Marine Laboratories. January 1960.

REF: Maryland Department of Research and Education, and
the Marine Laboratories, Department of Biological Sciences,
University of Delaware, Newark, Delaware

460. UDML Setzler, E. M. �969! EFFECTS OF TRICAINE AND ADRENALINE ON
THE HEART RATE OF THE HOGCHOKER

-7
Concentrations of I x 20 adrenaline produce a signif icant
increase in rates oj hear ts isoLated from nonanesthesized
fish, but not in hearts from previously anesthesized fish.
The reasons for the conflicting results vith tricaine are
discussed.

REF: Master's Thesis in the Department of Biological Sci-
ences, Hugh M. Morris Library, University of Delaware, New-
ark, Delaware

461. UDML Schneider, E. �962! TEXTURE AND MINERALOGY OF DELAWARE'S
ATLANTIC BEACHES

Menty-three sand samples vere collected at 2-mile intervals
along Delaware 's Atlantic beach coast and analyzed �+or tex-
ture and mineralogy. Beaches consisted of medium- to coarse-
grained sands. There is a great variety of minerals in the
beach sands, of which hornblende, sir con, stauroli te, garnet,
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sillimanite, and black opaques aze most abundant. Thirty-
tuo different mine~is are identi fied.

REF: Bachelor 's Thesis in the Department of Geology, Hugh
M. Morris Library, University of Delaware, Newark, Delaware

462. UDML Shuster, C. N., Jr. �955! FISHERY STATISTICS OF DELAWARE

REF: Information Leaflet 1, Marine Laboratories, Department
of Biological Sciences, University of Delaware, Newark,
Delaware

463. UDML �956! Shuster, C. N., Jr. COMMENTS ON ESTUARINE FLORA

A z'evieu of studies upon pLant life related to De2~e
River estua~. 64 species of marsh plants, exclusive of
trees and shrubs, have been identified in Zzelauaz'e. These
plants and theiz incidence in relation to salinity aze
tabu Lated.

REF: Reference 56-9, Marine Laboratory, Department of Bio-
logical Sciences, University of Delaware, Newark, Delaware

464. UDML Shuster, C . N,, Jr. �958! CURRENT ESTUARINE RESEARCH AT
THE UNIVERSITY OF DELAWARE MARINE LABORATORIES

Briefly, discusses reseaz'eh being carzied out by vaz'ious
members of the faculty ~ Research is pz'imar'i Lty devoted
to biologicaL and fish studies. One pmject is devoted
to obtaining basic information on the great Cape Henlopen
sand dune. Quar'ter ly hydrographic sumey of the DeL~ze
River estua~ fz'om the continental shelf to Philadelphia
is conducted jointLy vith the Nev Jersey Oyster Reseaz'ch
Labor a toz'y.

REF: Reference 58-15, Marine Laboratories, Department of
Biological Sciences, University of Delaware, Newark, Dela-
war e

465. UDML Shuster, C. N., Jr. �958! PUBLICATIONS OF THE UNIVERSITY
OF DELAWARE MARINE LABORATORIES 1952-1958

Lists aLL publications, contr ibutions, information leaflets,
biennial repoz ts, theses and dissertations, those in pze-
pa~tion, and 29 references.
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REF: Marine Laboratories, Department of Biological Sciences,
University of Delaware, Newark, Delaware

466. UDML Shuster, C. N., Jr. �959! BIOLOGICAL EVALUATION OF THE DEL-
AWARE RIVER ESTUARY

0'orphometry, extent, role of tidemazshes, shore-zone fishes,
ecology of invertebrates, evaluation of fisheries. Tide-
marsh productivity due to �! "Nutrient buildup" and �!
organic breakdown and storage in rooted aquatics. Das 28
figur'es, 29 tables, 78 typed pages.

REF: Information Series, Publication number 3, Marine Lab-
oratories, Department of Biological Sciences, University
of Delaware, Newark, Delaware, September 1959. Zn State
of Delaware, Intrastate Water Resources Survey, as section
21, pages 1-73.

467. UDML Shuster, C. N., Jr. �963! OUR EVER-CHANGING COASTLINE

The average rate of shoreline erosion at Delaware Coast
is about 2 yard per year. Carbon-24 analysis of eood tumps
found 800 yards from the present shor eline gave a value of
about 8,000 yeaz's. Zt. is also quite possible that the coast
of Delaware is gradually being flooded by a rising sea le-
vel; it is estimated to be as much as 2 foot pez century.
Thez'e is a large counterclockwise eddy off' the mouth of
Delaware Bay. A smaller whirl of eater usually rotates
just off Cape Benlopen and Rehoboth Beach, 9nall colozed
plastic pellets vere released and simultaneous observations
Mere made at thzee locations, The transport mechanism ~s
zevealed by the distribution of the pellets at di ffezent
time intervals.

REF: Estuarine Bulletin, volume 7, number 1, pages 3-12.
Marine Laboratories, Department of Biological Sciences,
University of Delaware, Newark, Delaware

468. UDML Shuster, C. N., Jr., F. C. Daiber, and K. P. H. Frey �961!
SHALLOW WATER RESEARCH AT THE UNIVERSITY OF DELAWARE

Review of organization and programs on pages 222-222 of
the proceedings.

REF: Presented at the First Coastal and Shallow Water Re-
search Conference. Marine Laboratories, Department of Bio-
logical Sciences, University of Delaware, Newark, Delaware
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469. UDML Watts, E, �957! A SURVEY OF THE BRYOZOA IN DELAWARE BAY
WITH SPECIAL REFERENCE TO THE SPECIES OCCURRING 08 THE BLUE
CRAB

These "moss anunals" zero a&died in the southwest, y>or  ion
of De7auar e Rag~ during Auyust 1957.

REF: Reference 57-7. Marine Laboratories, Department of
Biological Sciences, University of Delaware, Newark, Dela-
ware
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UNITED STATES GOVERNMENT DOCVCENTS

470. EPA �971! BIBLIOGRAPHY OF HATER OUALITY RESEARCH REPORTS

Prospect Reports System assembles and furnishes reports of
EPA-sponsored research and deveZopment qrant, contract,
and inhouse prospects. BibZio Zists. Publications on ze-
suZts and proqress in contro2 and abatement of poZZution in
ouz nationa2 iaaterg with source and price.

RKF: Nater Pollution Control Research Series, Research
Information Division, Environmental Protection Agencv

471. USDA Bishopp, F. C. �939! THE STABLE � FLY ' HO'0 TO PREVENT ITS
ANNOYANCE AND LOSSES TO LIVESTOCK

Descr iption-distribution; chaz'actez of in,~ur7~ and Zog ges;
Zif'e histo~; aqricuZtuzuZ practice foz contzoZ; naturaZ
controZ; artificiaZ controZ. Has 28 paaes.

REF: Farmers Bulletin, number 1097

472. USDA �970! RFPORT OF PRKLININARY STUDIES OF SEDIMENTATION IN
DELAWARE

RKF: Soil Conservation Service

473. USDHEW �969! REPORT OF THE SKCRFTARY'S CO~ISSION ON PKSTICIDKS
AND THEIR RELATIONSHIP TO ENVIRONMENTAL HEALTH  ".KRAK REPORT!

A 6'78-paqe z'epoz't which incZudes chapters on uses and
benefits of pegti cides; contamination; ef fects of pesti-
ci des on nontar qet oraanisms other than man; carcinoaeni ci ty
of pesticides; intez'action; mutaqenicitp of pesticides;
tezatoqenicity of pegticideg.

REF: Secretary of Health, Education, and welfare
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S. Supreme Court �931! DECREE IN CASE OF NEW JERSEY vs. NEW
YORK et a2.

474, U.

Decree: Nev York Cit«may divert 440 million qallon., of
vater dai2y ~rom the Delavare River, but not in excess.

Port Pervis, N. Y., >@~st treat its sevaqe and prevent its
entering the Delavare Fi'iver. At any time the Delavare Piver
falls belov 0, 80 c.s.m. at Port Jervis, N. Y., or Trenton,
Pl. J., vater sha1.1, be released from the impoundinq reservoir's
of Nev York City to restore the flov at Por't Jervis to 0.80
c.s.m.

Right to inspect the dams, reservoirs, etc., etc,

REF: United States Report 1930, volume 283, pages 805 � RO7,
Library of Congress, Washington, D . C.

DF.'PARTMZNT OF COJ'WE'RCE

�952! DEIAWARE RAY APPROACHES475. USDC

Data presented incZude hydrograrhi c stations and Profi Zes,
density, oxpqen, salinity, sound ve1ocity, temperat«re,
topoqr'aphy 8 transparency.

REF: U. S. Coast and Geodetic Survev

�954! DELAWARE MY TIDE SURVEY 1952-1953: INTRODUCTION
VOLUME 1:

476. USDC

Fleven tide stations vere incl~ided in the report area:
Zr'enton, Phi ladelphia, IJi lmington  in vol«me 2!, Nev Castle,
Zeves  in voZume 2!, Cape May, Bovers, For tescve, !Joodland
Beach, Bayside, Port Penn. Yean values are tab«lated in
vo7urne 2 for the 6 stations in the hery for' the period
2924-294K and for' 2940-2948 for 5 stations: Por t Penn,
Nev Castle, ~Ji Zminqton, Phi ladelphia, and Trenton.

REF: Coast and Geodetic Survev

REF: U. S. Coast and Geodetic Survey

477. USDC �960! TIDAI, CURRENT TABLES 1960, ATLANTIC COAST OF NORTH
AMERICA
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478. USDC �967! TOURISM AND RECRFATION: A STATFE!F-THF.-ART STUDY

REF: Prepar'ed bp Arthur D. Little, Inc., for' the Office
of Regional Development Planning, Economic Development
Administration

479. USDC �968! SURFACE WATFR TEMPERATURE AND DENSITY: ATLANTIC
COAST, NORTH AND SOUTH AMERICA

2ncludes result for Breakwater Harbor at the entrance to
Delaware Barq f'r'om 1929 to 296'6. A table is rriven to con-
vert temperature and density to salinities.

REF: Publication 31-1, 1968, Coast and Geodetic Survey

480. USDC �969! STATISTICAL ABSTRACTS OF THF. UNITED STATES

Population, vita2 statistics, health, and nutr ition,
@ration and naturalization, education, Law enforcement ano'
prisons, area qeoqravhy and climate, pubZic Zands, employ-
ment, national defense, social insurance and welfare, in-
come, pr ices, elections, federa2 qovernment, state and local
qovernment finances and emp Zoyment, bankinq finance and
insurance, business, communications paver, science, trans-
por tation, aqriculture, forests, fisheries, mininrr, construct-
ion, manufactur'e, distribution, foreiqn corrtnerce and aid,
outlpinq areas, comparative international statistics,
metropoli tan ar ea.

REF: Bureau of Census

481. USDC Harrison, W., J. J. Norcross, and E. M. Stanley �967! CIR-
CUIATION OF SHELF WATERS OFF THE CHESAPEAKE BIGHT

our face and bottom drift o+' continental shel«!aters bet~!een
Cape Henloven and Cave Hatteras, 
. C. Farlier research on
the continental shelf eaters is summarized. Beqinnino in
June 1963, dri ft bottles and seabed drafters revere released
bp aircraft and then arift and temperature and saZinitp vari-

ations vere determined in 25 monthly shipboard surveus.
The effects of rvinds, run � o, f', and characteristics of the
thermaL structure of the shelf eaters are o +ered as e~lan-
ations for variations in surface floe. ~redi ctor equations
are presented based on a computerized screeninq procedure.

REF: Prof essional Paper 3, 82 pages, Environmental Science
Services Administration, Washington, D C.
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482. USDC Klein, W. H. �957! PRINCIPAL TRACKS AND MEAN FREQUENCIES OF
CYCLONES AND ANTICYCLONES IN THE NORTHERN HEMISPHERE

Charts are pr'esented summarizinq by months the frequency of
oecurr'ence and reqions of qenesis of cyciones and anticyclones.
The mean meridionaZ distribution and annual march of cyclone
and anticycLone occurrence and qenesis are summarized and
reZated to the mean zonal. circuZation of the northern hemi-
sphere at the 700-mb level. Statistics are presented on
the relative frequenc!l, averaqe speed, and Life span of
pressure centers.

REF: Research Paper 40, 1957, Weather Bureau

483. USDC Moyer, W. J,  l970! CLIMATOLOGICAL DATA

ZncZudes statistics for MaryZand 8 DeL mare,
�! Temperatur'e averaqe and minimum-max'imum by day and month;
�! Precipi tation as totaZ r'ain, snow or sKeet and number of

aay s;

 8! Vind speed, di~ectio~, ~ith averaqe and fastest speeds,'
�! ReaZ tive humidity,'
�! Number of days vith precipitation;
�! Per cent possib'Le sunshine;
�! Averaqe sly cover  sunrise to sunset!;
 8! SpeciaL veather summary  storms!.
Temperature and precipitation vere r'ecorded at the Vniversity
of DeZmare farm  %ddZetcen!, ViLminaton  veather at 1'led
CastLe!, ViZminqton  Porter Reservoir!, Bridpevi ZZe, Dover,
Georgetcvn, Leves, Ni Zford, SeZbyviZZe.

REF: Weather Bureau, Environmental Science Services Admin-
istration

DEPARTS/T OF DEFZllL~E

485. U. S. Navy Hydrographic Office �951! A PRELIMINARY REPORT:
DELAWARE BAY AND ITS APPROACHES

A compilation of published arZ unpubZished material. incZudino
surface temperatures and salinities in DeZmare Bay and in
the approaches to the bay; sea leveE, tides, tidal. currents
and nontidaZ currents in the approaches to the be; discharge
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into the bau, <Lushin z tir e, transparenc!y, fouiinz..4
zarae chart of bottom contours in the ar @roaches to the
Delaware Ba!q  l:80,000;caFe; intervals of 2 +athom. !

REF: Inshore Survey Pro jec t, Division of. Oceanography,
U. S. Navv Hvdrographi c Of f i ce, Washington, D. C.

486. USACF. �940! MODEL STUDY OF PLANS FOR ELI><INATKON OF SHOAL1NG IN
THE DELAWARF. PIVFR ENTRANCE TO THE CHFSAPEAKE AND DELAUARF.

CANAL

REF: Technical Memorandum number 93 � 3, Department of the
Army, Waterways Experiment Station, Corps of Engineers,
Vicksburg, ~tississippi

487. USACE �952! DELAWARE RIVFR I'1ODEL STUDY: RFPORT 3, EFFECTS OF
PROPOSED CHANNEL ENLARGE IFNT BEPJFFN PHILADFLPHIA AND

TRENTON

Conclusions ~rom a.'t model tests are t!zat the enlarged
channez  from 25' deep and 800' vide to 40 ' deep ana 400'
vide! eoutd not. increase salinity concentrations in anu
@or tion of the estuary for ei ther normaP or ver~ Puo f'resh-
sater discharae. tere are 8b plates which suzrmarize data
obtained in the .'e.,ts.

REF: Technical Memorandum number 2-337, Department of the
Army, Corps of Engineers, Waterwavs Experiment Station,
Vicksbur g, Miss iss ippi

488. USACE �954! DELAWARE RIVER MDFL STUDY - 'REPORT 2, SALINITY
TESTS OF EXISTING CHANNEL

Studies on the modeF at I'icksburcz concernz'.nq the sa2inity
intrusion in the Ge az!are Estuary for the clanneL e~stina
in 2942. Determined  a! relation between freshwater dis-
cha} ae at Sc!zuuz7ci z.7- r7iver  8 vaZues of' fresh pater discharge'e
ranaina from 8000 to 26',475 cfs! ana salinity distribution
t!zrouqhout he estuary ~or mean tide conditions,  b! rela-
tion between tidal ranze and salinitu distribution, or
conditions of mean fresh-eater discharge  c! re' ation be-
Meen sea level and salinity distribution for mean conditions
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of tide and fr'esh-eater' discharge, and  d! effects o~ va~y-
ing, resh-tJater discharges on salinity concentration at the
DeZcmare-pennsyZvania state Zine. Has 2 tc&Zes and 26' pZates
sumrnariaing test data.

REF: Technical Memorandum number 2-337, Department of the
Army, Corps of Engineers, Waterways Fxperiment Station,
Vicksburg, Mississippi

489. USACE �955! WATER RESOURCES DF»FLOP."iENT IN DFLAWARE

lists pro,sects compi Zed or undemay in 2956 by the �ovps
Pnqineer's, most of which invoZve improvement o~ navigation.
There are some pro,"'ects onshore protection �:itts 2!urnmock
to Pe~ick IsZand! and on ~Zood contvoZ. Tables give the
tonnage carried each year in the t" 8 D C'anaZ ~rom 1832
throuqh 29hZ and the tonnaqe of f'oreiqn and domestic commerce
for each yeaz' in the Delmar'e River fz'om 2925 through 29'.3.

REF: Department of the Army, Philadelphia Dis trict, Corns
of Engineers, Custom House, phi ladelphia, Pennsylvania

490. USACE �956! BEACH EROSION CONTROL RFPORT ON COOP ERATIVF. STUDY
OF THE DELAWARE COAST FROM KITTS HUMMOCK TO FENWICK ISLAND

State cornrrises a frontage of 32 mi 2es to C'ape  Z'enZopen-
Contents.' Descr'iption of study ama. The pmbZem factor's
pertinent to probZem: �! G'eomo~hoZooy �! Zitto~2 mat�
eriaZ  8! lit tor'aZ for es �! ~bore history--pZans of
protection-AnaZysis o, pzoblem co ts, etc.

Appendices:  A! Ceomor~hoZopu o DeZmare shoreline,
 Z3!  i++nral., oisces, etc.
Plates: Map --comparative profi Zes, shorel.-ne and offshore
depth changes, storm, rind and eave data.

REF: Department of the Army, Philadelphia District, Corps
of Fngineers, Custom House, Philadelphia, Pennsylvania

49l . USACE �956! DELAWARE RIVFR MODEL STUDY: REPORT 1, HYDRAULIC
AND SALINITY VERIFICATION

The DeZrssare F iver modeZ r'eproduces the entire estuary'ne z~ort-
ion of DeZaUare Prat and F'iver ~rom the Capes to Trenton, Per
Jersey. Zt is equipped to rerroduce and measure tides, tidal
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currents, saLinity intrusion, channeL shoaZinq and other
ificant phenomena of the rretotyre. The report presents

compLete data shoeing the deqree of accuracy obtained in the
hydrauLic and saZinity veri fication of the moaeZ, i.e.,
exceZZent aqreement of the ~odeL t!ith the prototype. roto-
type parameters discussed are area, channeL d7mensicns, tiaes,
current veZocities, saZinity intrusion, etc. The model. is
described in detai 2, and maps how Locations of channeZ
stations. PZates 8 to 74 qive data on tides, veLocities at
various stations cZong the entire modeL, and surface current
dir ections.

REF: Technical >memorandum number 2-337, Department of the
Army, Corps of Engineers, Waterwavs Experiment Station,
Vicksburg, Rississippi

492. USACE �959! WATER RESOURCES DEVELOPMENT IN DELAWARE

Discusses pro,>'ects compZeteZy undemaay in DeZcvvare by the
Corps o f' Engineers. The projects pr imar'i Zy concern ~~ver
and harbor improvements for benefit of commerciaL navigation,
sea food pr'oduction, and recreation. There are fan pro~'ects
on shore protection  Rehoboth Beach to Indian River Inlet!.
TabZes give annua'L tonnaoe cf for eiqn and domestic commerce
in DeZ<mare River f'rom 2925 tc 2957; tonnage in C' 4 22
CanaZ 2882 to 2957; tonnape of commer'ce in i!i Zminqton Har-
bor 2980 to 2957. Flood controL projects are under ray in
DeZmare River near New CastLe and DeZmare City and in the
Nanticoke River .

REF: Department of the Army, Philadelphia District, Corps
of Engineers, Custom House, Philadelphia, Pennsylvania

493. USACE  l960} BEACH EROSION CONTROL REPORT ON SURVEY OF THE NEW
JERSEY COAST ALONG DELAWARE BAY BETWEEN THE ENTRANCE TO

CAPE NAY CANAL AND MAURICE RIVER

The repor t deveZops vZ7ans for restoration and protection of'
the probLem ar'eas.

REF: Department of. the Army, Philadelphia District, Corps
of Fngineers, Custom House, Philadelphia, Pennsylvania
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494. USACE �960! BRIEF SUMMARY OF MATER NEEDS AND TENTATIVE PLAN OF
DEVELOPMENT

REF: Information Bulletin, Delaware River Basin Study,
Department of the Army, Philadelphia District, Corps of
Engineers, Custom House, Philadelphia, Pennsylvania

495. USACE �960! REPORT ON THE COMPRFHENSIVE SURVEY OF THE WATER
RESOURCES OF THE DELAWARE RIVER BASIN

Volume 1 Main Report  revised 1961!
Comprehensive study in response to several. r'eso7utions by
Congress, carz'ied out. in cooperation vith various U.
Government agencies, states, and cities. Discussion and
summaz'ies of results are given in this volte. Detai7s of
studies az'e qiven in 24 appendices in volumes 2-22. A
total of 298 ma1or zeservoir potentials in the basin vere
considered. A basic p7an of' l9 ma1or contzoZ prospects vere
recommended and a timetable for their comvletion by 2020.
Estimated costs of such pro,~'ects are aLso given. There are
45 tables and 82 plates.
Volume 2 Appendix A History of Investigation

Appendix B Economic base survey
Volume 3 Appendix C Municipal and industrial water use and
stream quality
Many tables and figures qive data on annual eater use by
industry and municipaZities, stz'earn quality, Zcnv-floe con-
ditions, dissolved oxygen, effect of a7gae concentration on
dissolved oxygen, turbidity, hardness and aZkaZinity.

Appendix D Flood damages
Appendix E Navigation
Appendix F Power market and evaluation of power

Volume 4 Appendix G Water for irrigation and rural use
Appendix H Fluvial sediment

Host of the sediment- is transported as "suspended load". Only
20% of the total Koaa is estimated to be moved as "bed load".
Durinq eater-years 2950-2957 the average annual susrrended
load at Trenton vas 148 tons per square mi Ke  ranqing from
59 tons pez' squaz'e mile in 2957 to 842 tons in 1955,! Table
2 includes data for the annual suspended sediment Load in
Brandy&ne Creek at Vilmington f'rom 2948 to 2957.
Table 8 gives the computed annual sediment Koaa as 285
tons per square mile for Brand~inc Creek.

Appendix I Recreation resources
Volume 5 Appendix J Fish and wildlife resources

Appendix K Use and management of land and cover
resources

There az'e about 80,000 aczes of tidaL marshes in the coastaL
plains section of the Delaware River Basin  page 59!.
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Volume 6 Appendix L Insects of public health importance in
the Delaware Basin

Appendix 8 Hydrology
There are many tabLes and f'iqures shovinq various hydro-
LogicaL data: precipitation  seasonaL, annuaL, and storm!;
runoff data  stream qaqinq at 208 stations, at Trenton
since 2922, and at Brandymne Creek, Wilminqton, since 2912,
and major floods since 2839!, evaporation and infiLtration
Losses; basic hydz'oloqy studies invoLving mass curves,
duration curves, frequency anaLyses of peak f Lors; qeneraLised
f Lood � frequency studi es; uni t hydro qz'aphs; surface-uater-
avaiLibility studies. There are sections on hypothetical,
floods and design capacities and sections on effects of the
proposed eater-contro L pLan.
Volume 7 Appendix N General geology and ground water
The potential qround eater supply in the coastaL pLain sect-
ion of the basin is considered equaL to the qround eater
discharge to streams, about 1,600 m.g.d. in an area of 2,750
square miles; it is estimated that 800 m.q.d. can be deveL-
oped. Present use �952-1956! averaqe is 220 m. o. d.
Ground eater suitabLe for most uses may be deveLoped, at
Least in smaLL auantities, aLmos an~here in the basin
except near the ocean and the DeLmare Bay. Zn the coastaL
plain area some veLLs have become saLty; f' or the most var t
this represents encroachment fz'om the sea. Encroachment is
due in pazt to the sLou vor Ld-vide rise in sea LeveL � in.
in this area since 2930!, but mostly it is due to pumpinq too
near a body of saLt qround or sur face eater  paqes 50-62!.
2n some cases salt eater has been introduced to a former
fresh-eater domain through dredqinq operations. ALonq bays
and estuaries the marsh deposits may serve as portals for
saltwater encroachment into under'Lyinq shaLLov aquifers.
TabLe 5 consists of chemicaL anaLyses of qround eater in the
coastaL plains at various locations at various times from
2932 to 2957. Aqui fer manaqement is discussed on paaes 236-
247. There is aLso a discussion o the qeoLoqy and hydroLoqy
of' other areas of the Bcurin.
Volume 8 Appendix 0 State of Delaware, intrastate water
resources survey
See DELAWARE DOCUMENTS, State, DSSCC
Volume 9 Appendix P Gross and net water needs

Appendix Q Formation of the plan of development
Appendix K Mater control at intermediate upstream

levels
Appendix S Salt water barrier

Volume 10 Appendix T Hydroelectric power
Appendix U Project designs and cost estimates

Thez'e are pro~'ects for Newark and the Chzistiana River dams
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on paqes 82 and 202,
Volume 11 Appendix V Benefits and cost allocation

Appendix W Recreation needs and appraisals
Appendix X Operating organization

REF: Department of the Army, Philadelphia District, Corps
of Engineers, Philadelphia, Pennsylvania. Aiso published
as House Document 522, August 16, 1962, 87th Congress, 2nd
sess ion.

496. USACE �964! Simmons, U. B., and W. H. Bobbs. DELAWARE RIVER MODEL
STUDY: REPORT 4, DIKE REHABILITATION HYDRAULIC 10DEL INVEST-
IGATION

Tests on ezistinq De7mare Ri ver ModeL to determine the
effects of various deqrees of rehabi 7itation of Reedy
2skand and Pea Patch 1s7and dikes.

REF: Technical Memorandum number 2-337, Department o f the
Army, Corps of Engineers, Waterways Experiment Station,
Vicksburg, Mississippi

497. USACE �966! BEACH EROSION CONTROL AND HURRICANE PROTECTION ALONG
THE DELAWARE COAST

A revision of the 2966 report.

REF: Beach Erosion Control Board, Department of the Army,
Philadelphia District, Corps of Engineers, Custom House,
Philadelphia, Pennsylvania

498- USACE �966! THE PORT OF WILMINGTON, DELAWARE, AND PORTS ON
DELAWARE RIVER BELOW AND ABOVE PHILADELPHIA, PENNSYLVANIA

Detailed reports on port and harbor conditions; port ackvin-
istration and federal services; port and tezmina'L services
and char qes; faei li ties,' and transportation services. Part
2 has 72 paqes and detai7ed maps.

REF: Port Series, number 8, Department of. the Army,
Philadelphia Dis trict, Corps o f Engineers, Cus tom House,
Philadelphia, Pennsylvania



125

USACE �968! DELAWARE COAST: BEACH EROSION CONTROL AND HURRICANE
PROTECTION

The study area consists of the Delaware coast eztendiny 34
miles from Puckering Beach to Cape Henlopen and 84 2/'2
miles alonq the AtLantie Ocean to the state line at Fe~ick
Zsland. All public and private beaches have been damaoed
by erosion. Plans for improvement are presented for contro',
which consists of the pLacement of beach fill, periodic
nourishment of beaches, etc. Sufficient ~usti~ication exists
to warrant federal participation at Broadki l l Beach, South
Bonkers, and Lmes, only. Plans are also provided for the
entire Atlantic coast of Delcvare. Has 370 pages.

REF: Department of the Army, Philadelphia District, Corps
of Engineers, Custom House, Philadelphia, Pennsylvania. Also
published as Senate Document 90, 90th Congress, 2nd session,
Library of Congress, Washington, D. C,

500. USACE �968! REPORT ON THE DELAWARE COAST FROM CAPE HENLOPEN TO
FENWICK ISLAND

Repor t on the Delaware Coast from Cape HenLopen to Pena@',ck
Zs land.

REF: Senate Document 90, 90th Congress, Library of Congress,
Washington, D. C.

501. USACE �968! REPORT ON NAVIGATION STUDY: DELAWARE BAY-CHESAPEAKE
BAY WATERWAY IN DELAWARE, MARYLAND, AND VIRGINIA

This is the report of a study to determine the feasi bi Li ty,
method, and cost. of providinp a naviqable sheltered vater-
vay from RooseveLt Znlet, Delaware, an the Delaware Bay,
along the Atlantic Coast to the Chesapeake Bay near Cape
Char Les, Virginia. Also, the construction of a canal from
the Chincoteapue Bay, Maryland, to connect vith the exist-
ing feaeral project on the Poeomoke River near Snm Hill,
Mary land.

The continuous eatemay is economical Ly feasible. Zt would
be kn~ as the DelMarVa Zntracoastal uatemay, and have a
cha~nel generally 6' feet deep and 200 feet vide. he
estimated coat mould be 520,203,000 of which 67. 5% mould be
berne by the federal goverrunent,

REF: Department of the Army, Philadelphia District, Corps
o f Engineers, Cus tom House, Philadelphia, Pennsylvania
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502. USACK �968! WATERBORNE COMMERCE OF THE UNITED STATES: CALEN-
DAR YEAR 1968: PART 1, WATERWAYS AND HARBORS, ATLANTIC
COAST

Detai Zed tab'les of fozeicn and domestic commerce are given
for the DeZmare River from Trenton to the sea, for individ-
ual ports and harbors, and foz' the Chesapeake and Delaware
Canal .

REF: Department of the Army, Corps of Engineers,
Washington, D. C.

503. USACE �969! FEASIBILITY REPORT: OFFSHORE TERMINAL

Local interests have requested information on the possibi 2-
ity that the Corps of Bn"ineezs vill pzovide a channe2 72
feet aeep to a propose..'. deep water termina7 to be 2ocated in
Delaware Bau. This terminal ~could be used to off7oad super
tankez's up to 250,000 a, '.. rreliminary investigations
inaicate that the terz.inal is a feasibZe alternative to
further deepeninc of +he Delaware River. The most aesizable
pro,~'ect uould provide +or the terminal an access channel 72
feet deep and 2000 ~eet vide and no further deepening of
the Delaware River, he annual tzansportation benefits
would be 434,98S,000. The annual cost uouZd be 823,020,000.
The District Znpinee> intends to proceed vith a detailed
study of the terminal.

REF: Delaware River � Philadelphia to the Sea, Department
of the Army, Philadelphia District Corps of Engineers,
Custom House, Philadelphia, Pennsylvania

504. USACE �969! WATER RESOURCES DEVELOPMENT IN DELAWARE

"z~mrp o+ pro ects completed, undewvay, and author,zed but
not uet started by the Corps of 8'naineers in DeZmare on
2 January 2969. "mentions cwork on navipation hanne7s and
harboz's, beach erosion contz'ol, DelazJare Rivez' Basin pro-
~'ects; no ma~'or pro~sets are authorized in Delaware. North
Atlantic Reaiona2 and,Vater Resources  NAR! study is one of
20 reaionaZ comvrehensive eater and related land resources
studies being conductea throuahout the nation.

S'urveys unde~ap are Delaware River 8 Bay naviaation, in-
cludinq a studv of measuz'es necessary to pzovide relief +rom
oil pol2ution in Philadelphia's port area; flood control in
Little Mill Creek, Neu Castle County; and beach erosion
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controZ aZonq the AtZantic Ocean, BroadkiZZ Beach, South
Bc+era Beach, and Leares Beach. Some of these surveys are
to be completed in 2969 and 2972.

REF: Department of the Army, Philadelphia Dis trict, Corns
of Engineers, Custom House, Philadelphia, Pennsylvania

505. USACE �970! DEEPWATER TERMINAL IN DELAWARE BAY: PROCEEDINGS OF
PUBLIC MEETING 31 MARCH 1970

A complete tranacript of the meetinq in Dover on 82 March
2970 eith about 80 speakers and copies of 75 letters, state-
menta, and maps. Haa 809 paqes.

REF: Channel Dimensions and Anchorages Study, Delaware
River � Philadelphia to the Sea, Department of the Army,
Philadelphia District, Corps of Engineers, Custom House,
Philadelphia, Pennsylvania

506. USACE �970! DEFPWATER TER>/INAL IN DELAWARE BAY: PROCEEDINGS OF
PUBLIC MEETING 1 APRIL 1970

A transcript of the meetinq held 2 April 2970 in .rhi Zadelphia
uith 28 speakers and 82 exhibits. Has 293 paqes.

REF: Channel Dimensions and Anchorages Study, Delaware
River � Philadelphia to the Sea, Department of the Army,
Philadelphia District, Corps of Engineers, Custom House,
Philadelphia, Pennsylvania

507. USACE �.970! MINUTES OF THF. 70TH MEETING

J. F. Phillips  Corps! qave a description of the present
status of the C 8 D Canal with respect to aredginq opera-
tions and posnWZe damaqinq effects. At present, ther'e is
an averaqe net transfer towards the Delmrare end of 900-
2, T00 c. f.s. Afte~ completinq the videninq, the net trans-
fer is expected to increase by three times the present.
H. B. Simrrtons  tratemays Experiment Station! reported that
the e~stinq model of the Delaware Estuary has been modified
to compLy aith the chanqes in the canal. D..'J. Pzitchard
 Johns Hopkins! pointed out that- in this case the cost of
hydraulic modelinq may be Lass than a mathematical model.

Cosentino  Corps! said the amount of shoalinq between
Hay 2969 and May 2970 amounted to 600,000 cubic yards at
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the Chesapeake approach to the C 8 D Ca~al. Dr. Pritchard
described the vork undertaken by parties other than the
Corps at the Chesapeake Bay entrance to the C 4 D Canal.
He compared the saZinity distributions as a resuZt of the
old and n~ canal dimensions. The effects of these chanqes
on biota are not fully known or understood. The diversion
to the Delaware is a seasoned le phenomenon. The eco7oaical
impact may not be severe, but. it could be cumulative over a
lonq period of time. T. ~. Z. Roo  U. Maryland! discussed
the bio7ogical siqnificance of the upper Chesapeake Bay and
the C 8 D Canal, the theoretical effects of' f lou and salinity
on orqanisms, and the means of determininq these effects.
L. Coccese  Corps! summarized the completea studies of the
spoi 2 disposal proble~ a7onq the Delmar e 8'stuart. ~. Hart-
zell  Corps! described the cwork to determine the nature and
cause of shoa2ing in the Delaware Estuary. T. Neibeisel
 Corps! spoke on the source of shoaling materials in the
Delaware Estuary. ~V. B. R'rone  V, Cali fornia! repor ted on
his studies of the f'2occulation phenomenon in the 'avannah
Estuary. These observations taken at 30-minute intervals
measured current velocities, suspended so7ids and salini ties.
At 1 to 4 feet above the bottom, the density gradient
stabi lizes f ious so that they are s2~ and uniform. Co27iq-
ative floes are due to thermaZ conditions, settlinq, and in-
terna2 shear which tend to make the floes denser. It s!as
important to reduce the concentration of shoaling by minim-
izing the amount of suspended sediment and maintaining high
shear stresses through avoidance of piles and other structures.
Flocculation is an important factor in shoalinq,

508. USACE �970! NORTH ATLANTIC DIVISION STATUS REPORT: NORTH ATLAN-
TIC REGIONAL WATER RESOURCES STUDY, TYPE l FRAMEWORK

Summary of accomplishments by cooperating aovernment de-
partments and agencies durinq fiscal. year 1970. Final
report to be completea in FY 2971.

REF'. Department of the Army, Philadelphia Dis trict, Corps
of Engineers, Cus tom House, Philadelphia, Pennsylvania
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509. USACE Bretschneider, C. L. �959! HURRICANE SURGE PREDICTIONS FOR
DELAWARE BAY AND RIVER

Surge heights have been computed for various Zocations
for DeZmare say and River for Mo hypotheticaZ hurricanes.

REF: Miscellaneous Paper number 4 � 59, Beach Eros ion Control
Board, Department of the Army, Philadelphia District, Corps
of Engineers, Custom House, Philadelphia, Pennsylvania

510. USAGE Ippen, A. T., and D. R. F . Har leman �961! ONE-DIMENSIONAL
ANALYSIS OF SALINITY INTRUSION IN FSTUARIES

�! introduction and previous investiqation and present
program, �! theoreticaZ considerations,  8! anaZ~gais of
experimentaZ resuZts, �! correZation of diffusion para-
meter s, �! concZuaion.
Prior to 2850, the anaZysis of ZongitudinaZ saZinitq distrib-
utions was based on the concept of the tidaZ prism. This
methoa is onZy applicabZe to an eatua~ vith a fuZZp mixed
condition. As an exampZe, even thouqh the DeZ~are Estu~
has a tidal prism/fresh-eater discharge ratio of the order
of ~g~~ it atiZZ exhibits characteristics of a partiaZZy
mixed estu~ in that- the saZinitu transfer bp gravitationaZ
convection current is quite stronq. It is recommended that.
the one-dimensionaZ approach of this stump be broadened to
incZude a study of the ZonqitudinaZ distribution o f saZinity.
2'est data from the DeZauare Estuary model. couZd be utiZized
to advantaqe.

REF: Technical Bulletin number 5, 56 pages, 1961. Commit-
tee on Tidal Hydraulics, Department of the Army, Philadelphia
Dis trict, Corps of Engineers, Custom House, Philadelphia,
Pennsylvania

DEPARTMENT OF THE INTZRZOFi'

511. F6WS �944,...1968! FISHERIES STATISTICS OF THE U. S.

A aer7'.es. of Zarqe annuaZ voZumes givinq statistics on
fi s heri es.

REF: Bureau of Commercial Fisheries, U; S. Fish and

Wildlife Service
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�953! WETLANDS OF DELAWARE512. F&WS

Of the 20 nationwide types of wetlands Listed, only sir
are impoz tant to Delaware vaterfcwl; al7. types found in
De Lmare are described. 2'ab Les swwtari se wet Land class-
i fications and evaluations for eater foal and other vi Ld-
li fe, There ar'e 8 detailed county summaries of wetland
type, acreaqe by uaterfovL value, L.and capabi lity, plants
and aqriculturaE use. A list of common and scientific
names of the pLa~ts mentioned is included. 2'he report is
typescript and includes a coLored map.

REF: Office of River Basin Studies, Repion V  Boston,
Massachusetts!, U. S. Fish and Wildlife Service, in
cooperation a!ith the Delaware Fish and Game Commission,
Do ver, De laware

�970! NATIONAL ESTUARY STUDY: VOLUME I513, F &WS

A continuing series published by both the Bureau of Sport
Fisheries and Vi Ldli fe and the Bureau of Commercial
Fi sheri es.

REF: U . S . Fish and Wildlife Service

Carriker, M. R. �955! CRITICAL RFVIEW OF BIOLOGY ANT>
CONTRQL QF OYsTER DRILLs UrosaLpinx and Fupleara

514. F&WS

REF: Special Scientific Report, Fisheries number 148,
U. S. Fish and Wildlife Service

Chamberlain, E. B., R. K. Martinson, and S. L. Clark �971!
WATERFOWL STATUS RFPORT, 1970

515. F&WS

REF: Wildlife number 138, Bureau of Sport Fisheries and
Wildlife, U. S. Fish and Wildlife Service, U. S. Department
of the Interior

Z'agronomy, distribution, abundance, form and function of tao
qenera. Eco Logy, environmental factors, other animals
a ffected, con tz o l.
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Chipman, W. A., and P. S. Galtsoff �949! EFFECTS OF OIL
NIXED WITH CARBONIZED SAND ON AQUATIC ANIMALS

516. F&WS

REF: Special Scientific Report, Fisheries number 1,
U. S. Fish and Wildlife Service

Graham, R., and C. A. Lesser �970! COOPERATIVE HIGRAIORY
BIRD CFNSUSING AND BANDING

517. F& WS

REF: Progress Report 1964-1969, Federal Aid to Wildlife
Restoration, Bureau of Sport Fisheries and Wildlife,
U. S. Fish and Wildlife Service, U. S. Department of the
Interior

518. F&WS June, F. C., and J. W. Reint jes �957! SURVEY OF 'DkE OCFAN
FISHERIES OFF DFLAWARE BAY

i7as bh paqes.

REF: Special Scientific Report, Fisheries number 222,
U. S. Fish and Wildlife Service

Naurer, D., and K. S. Price, Jr. �968! HOLDING AND SPAWN-
ING DELAWARE BAY OYSTERS OUT OF SEASON: I, LABORATORY
FACILITIES FOR RFTARDING SPAWNING

519. F&WS

laboratory facilities and techniques f' or retardinq the
naturaE spaaminq of Crassostrea virginica "rom De7cn»are Raw
ar e described.

REF: National Shellfisheries Association, Proceedings,
volume 58, pages 71 � 77, 1968. U. S. Fish and Wildlife
Service

NcGinnes, B. S. �.955! UPLAND GANE INVESTIGATIONS IN DELA-
WARE

520, F&WS

REF: Report number '.3, Federal Aid to Wildlife Restoration,
Bureau of Sport Fisheries and Wildlife, U. S. Fish and
Wildlife Service, Department of the Interior
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Shuster, C. N., Jr. �957! ON THF. SHELL OF BIVALVE MOLLUSKS521. F6 MS

Part of a continuing studp of mol2usk shel2 granth, aqe
determination, and relation of sheZZ. growth to environmentaZ
condi ti ons.

REF.: National Shellfisheries Association, Proceedings,
volume 47, pages 34-42, U. S. Fish and Wildlife Service

Shuster, C. N., Jr., and A. F. Eble �963! TECHNIQUES IN
VISUALIZATION OF ORGAN SYSTEMS IN BIVALVE .IOLLUSKS

521a. F6 MS

The techniques utiZised at the ljniversitp of DeZcnaare and
at Rutgers are described.

REF: National Shellfisheries Association, 1961 Proceedings,
volume 52, pages 13-24.

�962! QUALITY OF SURFACF. WATERS OF THE UNITED STATFS522. USDI

REF: U. S. Department of the Interior, Geological Survey,
Water Supply Paper, 1941

�969! FLOODS OF AUGUST 1967, IN MARYLAND AND DFLAWARE523. USDI

REF: Water Resources Division, Geological Survey

 l970! SURFACE WATER SUPPLY OF THE UNITED STATES 1961-1965:
PART I, NORTH ATLANTIC SLOPE BASINS: VOLUME 2, BASINS FRAN
NEW YORK TO DELAWARE

524. USDI

Data for Delaware Fiver basins are qiven for Murdez'ki ZZ,
St. Jones, MispiZZion, BroadkiZZ, and Indian River, incZud-
inq discharge of streams, daiZp, monthZp, and annuaZZp foz
eater pears 2962-2965. Pater gears beqin 7 October, end
30 September. 5'ives data on dailp discharge of streams in
cubic feet/second, averaqe discharqe fo> 7 pears, maximum
and minimum dischaz'qe for Mater pears 1962-296$. MonthZp
totals and pear Zp summaries are incZuded. At some gaaing
stations vaterquaZitp recoz'ds are coZZected; chemicaZ
anaZpsis, tempei ature of vater, suspended sediment concen�

C'hemicaZ anaZpsis of the water and the fZo~a at the DeZcvzare
MemoriaZ Bridqe f om October 2962 to Auqust 7962 are incZuded
amonq much other data.
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tration, and particule size distribution of suspended sedi-
ment and bed material.
The numbers of Vater Supp7y Papers containinq results of
stream measurement in the I7orth 4t2antic SZope Basin ~or
years 2899 to 2980 are 7isted on paqe 9. The 7ast 5 years
are: 2956--2432; 2957--2528; 2958--2552; 2959--26'28;
2980--2702.

REF: Water Supply Paper 1902, Geological Survey

525. USDI Adams, J. K., and D. H. Boggess �964! WATFR-TABLF., SURFACF.�
DRAINAGE, AND ENGINEERING SOILS "%P OF THE WIL~INGTON ARF>,
DELAWARE

The specific Locations of 29 soi 7. types are mapped.

REF: Hydrologic Investigations Atlas HA � 79, Geological
Survey

526. USDI Adams, J. K., and D, H. Boggess �964! WATER-TABLE, SURFACF.-
DRAINAGE~ AND ENGINEFRING SOILS 'fAP OF. THE ELLENDALE
QUADRANGLE, DELAWARE

Specific locations of 28 soil- types are mapped. There is
a small amount of marine tidaZ-marsh aeposi ts, but a con-
siaerable amount of swamp deposits which are under Zain by
various types of soi 7-.

REF: Hydrologic Investigations Atlas HA-1OI, Geological
Survey

527. USDI Adams, J. K., and D . H. Boggess �964! WATER-TABLE, SURFACE-
DRAINAGE, AND ENGINEERING SOILS MAP OF THF. TAYLOR'S BRIDGE
AREA, DELAWARE

The specific Zocations of B soi Z types are mapped, Fiqure
2 shoes the eater levels in 23 Delaware veZZs durinq 22
years. Tables 2, 8, and 4 qive soil classifications,
Zaboratory analyses, and characteristics of' enqineerinq
soiL types in the area. Pater-table contours, veZZs,
perennial streams, and intermittent streams are shorn on
the map.

REF: Hydrologic Investigations Atlas HA � 80, Geological
Survey
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528. USDI Adams, J. K., D. H. Boggess, and O. J. Coskery �964! WATER-
TABLE, SURFACE-DRAINAGE, AND ENGINEERING SOILS 4fAP OF THF.
FRANKFORD AREA, DELAWARE

There are 28 soil types identified and located on the map,
which shoes onL~g a small amount of' tida2-marsh area.

REF. 'Hydrologic Investigations Atlas HA-119, Geological
Survey

529. VSDI Adams, J. K., D. H. Boggess, and C. F. Davis  IA64! WATER-
TABLE, SURFACE � DRAINAGE, AND ENGINEERING SOILS MP OF THE
LEMES AREA, DELAWARE

The 29 types of soil identified are located speci fical l~<
on the map. Extensive marine tidal-marsh deposits are
i ndi cated.

REF: Hydrologic Investigations Atlas HA � 103, Geological
Survey

530. USDI Adams, J. K., D. H. Boggess, and C. F. Davis �964! MATER-
TABLE~ SURFACE DRAINAGE~ AND ENGINEERING SOILS tAP OF THE
DOVER QUADRANGLE, DELAWARF.

There are 28 soil >pcs identi fied and located on the map.

REF: Hydrologic Investigations Atlas HA-139, Geological
Survey

531. USDI Anderson, P. M., and J. R, George �963! WATER OUALITY
CHARACTERISTICS OF NEtd JERSEY STREAMS

>1ater discharge and dissolved solids are given in fiqure 2
for the Delaware River at Trenton and in fiqm'e 2 for 4
stations in the Delaware River in 2957-58  Trenton, Easton,
~ort Jervis, and Bar~ville!. 'Variations in dissolved
solids vith the tidal staqe at ohiZadelphia, and at. the
DeZ~are memorial Bridqe for ApriZ 29-20, 2968, Fiche 8 gives
synthetic detergent concentration  AB5! in streams in JYm!
Jersey during Zov floe condition in 2962 at 50 qaqinq
stations. Fiqure 22 s~s the annua2 fluctuations in stream
fZ~ and dis'solved solids concentration in the Delaware
River at Trenton from 2946 to 196'2 and shoes the 25 pear
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averaqe o f these foz comparison. Pate> temper atuves at
Tzent-on and at other rivers ar'e given in Fiqure 24.
Other comparisons me aZso made.

REF: Water-Supply Paper 1819-G, Geological Survey

532. USDI Barkdale, H. C., and J. B. Graham �952! PROGRESS OF THE
INVESTIGATION OF THE GROUND MATFR RESOURCES OF THE LOWER
DELAWARE RIVER BASIN

Study of ground eater resources in PennsyZvania  8 counties!,
Near Jersey � counties! and DeZar~are  N~v CastZe County!.
R thin the Zoster DeZauare area, there az'e a dozen important
dater-bearinq formations. Fiqur'e 2 shoes eater-yieZdinq
components of important aqui fers. Fiqure 2 shoes pr'esent
use of qround eater by industrp, municipalities, and others.
Table 2 qives estimated q~und eater' use in each of the 22
counties. ProbZems of vater quaZity, qeoloqy, and Zcvered
eater ZeveZs are discussed.

REF: Professional Paper 381, Geological Survey

533. USDI Bascom, F. �904! WATER RESOURCES OF THE PHILADELPHIA
DISTRICT, FLORENCE

A very smaZZ part of nor theast Net> CastZe County, DeZcnvaz'e,
is incZuded in this PhiZadeZvhia district. The repoz't dis-
cusses phpsioqraphy and stratiqraphy of the district and
aZso discusses rainfaZZ, runoff, and river fZm.

REF: Water-Supply Paper 1Q6, Geological Survey

534. USDI Bock, William �966! HYDROCHRXICAL FACIES AND GROUND MATER
FLOW PATTERNS IN NORTHERN PART OF ATLANTIC COASTAL PLAIN
HYDROLOGY OF AOUIFER SYSTEMS

Studies made principaZZN in Neo Jersey, N~Zand, and Virqinia.
One fiqure shoes info~ation for DeZmrare; that is the qener-
aZ pattern of qroundmater fZcv in the Cr'etaceous sediments
in N~ CastZe County.

REF' .Professional Paper 498-A, Geological Survey
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535. USDI

The 10 soi L types are identified and Located on the map,
which shoo!s a considerabLe amount of tidaL-marsh area.

REF: Hydrologic Investigations Atlas HA-122, Geological
Survey

Boggess, D. H., and J. K. Adams �964! WATER-TABLE, SURFACE-
DRAINAGE, AND ENGINEERING SOILS ~P OF THF. NIDDLETOWN AREA,
DELAWARE

536. USDI

There is some marsh Land on the eastern cope of the area.

REF: Hydrologic Inves tigations Atlas HA-82, Geological
Survey

Boggess, D. H., and J. K. Adams �965! WATER TABLF., SURFACE-
DRAINAGE, AND ENGINEERING SOILS MP OF THE I.ITTLE CREEK
QUADRANGLE, DELAWARE

537. USDI

The 10 soiL types are identified and Located, stamina the
very Large extent of tidaL-marsh areas.

REF: Hydrologic Investigations Atlas HA-134, Geological
Survey

Boggess, D. H., and J. K. Adams �965! WATER-TABLE, SURFACE"
DRAINAGE, AND ENGINEERING SOILS l4fAP OF THE NILLSBORO AREA,
DELAWARE

538. USDI

The map Locates and identifies 15 soi L types and shove
consider abLe tidaL-marsh and mamp area.

R EF' .Hydrological Investi ga tions Atlas HA-121, Geological
Survey

Bog gess, D. H., and J . K. Adams   1964! WATER � TABI. E, S URFAC E-
DRADlAGE, AND ENGINEERING SOILS MP OF THE RETHANY BEACH AREA,
DELAWARE



137

Boggess, D. H., J. K. Adams, and 0. J. Coskery �964! WATER-
TABLE, SURFACE-DRAINAGE, AND ENGINEERING SOILS MAP OF THE
tILTON QUADRANGLE, DELAWARE

539. USDI

The map 7ocatee 18 eoi Z types and extensive mar'ine tilaZ-
marsh deposits,

REF: Hydrologic Investigations Atlas HA-102, Geological
Survey

Boggess, D. H., J. K. Adams, and C. F. Davis �964! WATER-
TABLE, SURFACE � DRAINAGE, AND ENGINFERING SOILS MAP OF THE
SMYRNA AREA, DELAWARE

540. USDI

There ar'e maps 7ocatinq the 24 soil sampLes tested.

REF: Hydrologic Invest iga tions Atlas HA � 81, Geological
Survey

Boggess, D. H., J. K. Adams, and C. F. Davis �964! WATER-
TABLE, SURFACE-DRAINAGE, AND ENGINEERING SOILS 4IAP OF THF.
REHOBOTH BEACH AREA, DELAWARE

541. USDI

The map identifies and 7ocatee Z9 soil types. There are
extensive marine tida'L-marsh depoei ts.

REF: Hydrologic Investigations Atlas HA-109, Geological
Survey

The 29' soiL types identified. and Located on the map shou
the conriderab2e extent of the tidal;marsh areas.

REF: Hydrologic Investigations Atlas HA-133, Geological
Survey

Boggess, D. H., C. F. Davis, and O. J. Coskery �965! WATFR-
TABLE, SURFACE-DRAINAGF., AND ENGINEERING SOILS "iAP OF THE
WYOMING QUADRANGLE, DELAWARE

543. USDI

The~e are 15 soil types identi fied and located on the map.

542. USDI Boggess, D. H., 0. J. Coskery, and C. F. Davis �964! WATER-
TABLE, SURFACE-DRAINAGE, AND ENGINEERING SOILS MAP OF THE
MILFORD QUADRANGLE, DELAWARE
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There is a small amount of tidal marsh area in the northeast
corner o f the quadr ang Ze,

REF: Hydrologic Investigations Atlas HA-141, Geological
Survey

544. USDI Boggess, D. H., and D. R. Rima �962! ARTIFICIAL RECHARGF. OF
GROUND WATERS

The prospect of using excess storm u!ater runoff to recharge
the shaZZov eater table aquifer at IImark ~as eva2uated.
The~e vas no indication that any avpr eciabZe eater reached
the pr'oducinq aquifer, instead a zone of saturation t!as
created by the presence of an impermeabZe bed above the
eater table. However, the unsaturated material at shaZLoz
depths of the ditch duo is sufficient to permit the disposal
of Zarqe volumes of storm runoff.

REF: Water-Supply Paper 1594-B, Geological Survey

545. USDI Cohen, B., and L. T. McCarthy �962! SALINITV OF THE DELAWARE
ESTUARY

The survey covered on the Delaware River from PhiladeZvhia
to the Appoquinimink River, Delaware includes the effect of
eater inf'Zce on distribution of salinity; the frequency of
chloride concentration chanqes; the maior ef feet on salinity
of' hur'ricanes, dissoLved solids and chloride concentr'ation
as f~~ctions of specific conductance, chlor'ide movement in
the r'iver'. The salinity at any one time is the resultant of
fresh-eater floe and chanqes in sea Level at the mouth of
DeZmare Bay. The sea ZeveZ and therefore saZini> is hiqh-
est from August to October, Zeast from December to Ray.

REF: Water-Supply Paper 1586-B, Geological Survey

546. USDI. Coskery, 0. J., and R. A. Garnder �965! GROUND-HATER LEVELS
IN THE U. S. 1958-1962, NORTHEASTERN STATES

About 47 veZLs vere observed durinq 1958 thz'ouqh 1962. ~7eZZ
locations  by 5' quadranq2es and 1' blocks! vere tabulated
and eater 2evels are repor'ted in tabular form for about 6-8
months of each year. The highest and Lowest Mater 2evels
for period obser'ved are qiven.

REF. Water-Supply Paper 1782, Geological Survey
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547. USDI Davis, C ~ F., and Boggess, D. H. �964! WATER-TABLE, SURFACE-
DRAINAGK, AND ENGINEERING SOILS MAP OF THE 4IISPILLION RIVER
QUADRANGLE, DELAWARE

The map locates and identifies 26 soil types and indicates
a large expanse of tidal-marsh area.

REF: Hydrologic Investigations Atlas HA-l37, Geological
Survey

548. USDI Davis, C. F., D. H. Boggess, and 0. J. Coskery �965! WATER-
TABLE, SURFACE-DRA!NAGF,, AND ENGINEERING SOILS MAP OF THE
FREDERICA AREA, DELAMARE

There are 24 soi Z types identified and located on the map.
The tidal-marsh area is extensive.

REF: Hydrologic Investigations Atlas HA-140, Geological
Survey

549. USDI Durfor, C. N., and W. B. Keighton �954! CHEMICAL CHARACTER-
ISTICS OF DELAIIARK RIVER MATER, TRENTON TO MARCUS HOOK

Report on the ~ality of eater' from August, 1949 to December,
2982.

RKF: Mater-Supply Paper 1262, Geological Survey

550. USDI Geological Survey �964! HYDROLOGIC INVESTIGATIONS ATLAS

Pater-table, Sur face-Drainage and Engineering soiLs map of'
various areas in Delaware. The maps aze on a scale of 2:
24,000; they s~ speci fic Locations of various types of
soil in the particular areas. 5'amples of soi l az'e taken
fz'om several pits at 2 to 4 depths. Samples are analpsed
for mechanical properties and plasticity index and the results
tabulated. SoiLs are classified bu HRB  Hiqhzaau Research
Board! systems ana b~< uni fied  uni fied soi 2 classification!
systems in TabZes 2, 8, and 4. Maps shen Mater � table con-
touz's at 20 foot intervals and engineezing characteristics
of soi Ls, perennial and intermittent streams; theu aLso
shone maz inc tidal-marsh deposits. Figure 2 shoes around
uater LeveLs ovez' a pem'.od of 22 year's in 28 observation
ueZZs in entire state of Delmar'e �952 � 2962!. Theze ar' e
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separate abstr'acts for those areas shovinq tidaZ-marsh lands
aZonq Oe2mare Bay.

REF: Hydrologic Investigations Atlas HA � Series of Maps,
Geological Survev

551. USDI Hardison, C. H., and R. O. R, Martin �963! WATER SUPPLY
CHARACTERISTICS OF STREAMS IN THE DFLAWARF. RIVER RASIN AND
IN SOUTHERN NEW JERSEY

Annua2 Zm> floes at short-terri stream qacrinq stations in the
DeZauare Piver Basin are ompared vith the annua7. Zov fZotas
at Zonq-term stations to determine the xaqnitude ana f'reauencp
of annual Zm flaws at 95 stations for 0he period 2928-7958,

REF: Water-Supply Paper 1669-N, Geological Survev

552, UsDI Heck, L. w, et al. �966! DFLANARE PLAcK NAMFs

AZphabeticaZ list of known qeopraphic names in De Zmare.
Gives nraphic coorainate for most of the str earns, bays,
island-, Zakes and populated r 7aces.

REF: Bulletin 1245, Geological Survev

553. USDI Hely, A. G., and F. H. Olmsted �963! SOME RELATIONS BETWEEN
STREA."I FLOW CHARACTERISTICS AND THE ENVIRONMENT IN THE
DELAWARE RIVFR REGION: CONTRIBUTIONS TO STREAM-BASIN
HYDROLOGY

Surer.arp of bpdroloqic parameters is qiven for 107 aapinc
stations: physioqraphic units, draininq area, averaqe
precipitation runoff and dischar'qe for 2922-2950. Conclu-
sion: very Zarqe proportion o+" the area variations in Zm-
flov characteristics of streams is oseociated uith area
variations in averape pr ecipitation and aeoZoqp. 72'as 5
tables, 10 fiqures, and 2Z references.

REF: Professional Paper 417-B, Geological Survey
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554. USDI Henry, H. R. �964! INTERFACES BETWEEN SALT WATER AND FRESH
WATER IN COASTAL AQUIFERS

In a coasta7. aqui fer a steady flea of fr'esh eater tiara
the sea Limits the encroachment of the sea dater. Under the
assumption that the sal.t eater and the fresh eater do not
diffuse into one another so that a sharp interphase exists,
this action is treated for steady tao-dimensionaZ flee.
Exact solutions for the position of the interface and the
boundary velocities are derived for sever'al sets of boundary
condi, ti ons.

REF: Mater-Supply Paper 1613-C, Geological Survey

555. USDI Keighton, 'W. B. �966! FRESH-WATER DISCHARGE � SALINITY
RELATIONS IN THE TIDAL DELAMARF. RIVER

The chemicaL quaZi+y of the Delaware River' uas measured at
three Locations in PennspZvania over a 74 year period. Sus-
tained floes of fresh eater into the 13eZcn!are River Fstuarp
at Trenton qreater than 3,800, 4,400, and 5,300 cfs assure
Zoo saLinity at Marcus Hook, etc. Pith a discharqe of Lese
than these critical values, saZinitp is very sensitive to
chanqe in dischar qe, so that a relativelu smaZZ decrease in
fresh eater discharqe results in a reLativelp qreat increase
in salinity in the DeZauare River estuary at Trenton, N~
Jersey. Comparison of the discharqe-salini ty relations
observed from Auqust 2949-December, 2983, vi th r'e Lations
proposed by other' vorkers but based on other time periods
indicate that such relations chanqe vith time and that
salinity is affected not onlp bp dischar'qe but aLso by
dredqinq; construction of brea7oJater, dikes and tidal, bar-
riers; tidal elevation; chanqinq sea ZeveL; tidaZ ranqe; and
rind intensitp and direction. Has 28 paqes.

REF: Mater-Supply Paper 1586-G, Geological Survey

556. USDI Keighton, W. B, �969! WATER QUALITY IN TEE DELAWARE ESTUARY
FOR 1VO YEARS OF DROUGHT--1965 and 1966 � FRON TRENTON TO
REEDY ISLAND

Salinity and aissolved ozyqen for different months at the
various Locations are charted and described on 2 charts
34 a 43 inches.

REF: Hydrologic Inves tig~tions Atlas HA-335, Geological
Survey
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Livingstone, D . A. �963! CHEMICAL COMPOSITION OF RIVERS AND
LAKES

557. USDI

A compi2ation of rerpre entati»e chemica2 data for the 7akes
and river of the d'or 2d. The rate of chemical denudation
ranqes from 6  for Australia! to 120 long tons per square
miLe  for Europe!. The rivers of the nor2d deliver 8.9
billion tons of disso2»ed material to the sea each year'.
t7ater analyses of the De2mare River at Trenton, N. 7., and
Be2»eder'e, N. J., are included.

REF: Professional Paper 440-G, Geological Survey

MacKichen, K. A., and J. C. Krammorer �961! ESTIMATED USF.
OF WATER IN THE UNITED STATES

558. USDI

Estimates for 2960 are driven for each state for irrigation,
industria7 use, public utility, air-conditioning, eater
p~er, and as pub7ic supp7ies for rur'aZ use.

REF: Circular 456, Geological Survey

Miller, E. G. �960! CHARACTERISTICS OF TIDE � AFFECTED FLOW
OF THE LOWER DELAWARE RIVER

559 . USDI

The depth and velocity of the tida2 f2ov through one complete
cyc2e was measured at the Bur 2inqton-Bristol. Bridge.

REF: Water Resources Division, Geological Survev. Abstracted
in Journal of Geophysical Research, volume 65, page 2511, 1960 .

Data uas take~ at the Burtinqton-Bristo7. Bridge and ot
the Dekeare NemoriaZ Bridqe by crms vorkinq H,mu2taneousZy
on 5 days in Auqust 2955-2957. On one day of measurement,
the maximum downstream r ate f2' at De2auare Memoria2 Bridge
vas 400,000 cfs and the maximum upstream r'ate 600,000 cfs,
as comparea to a daily ocean discharqe of 2,650 cfs at Trenton.
Apparent2y reliab2e fiaures of net downstream f2>m cannot
be obtmned by subtractinq the total upstr'earn f'2' from total
downstream f2~ and correcting or changes in storaae.

560. USDI Miller, E. G. �962! OBSERVATIONS OF TIDAL FLOW IN THE
DELAWARE RIVER: HYDROLOGY OF TIDAL STREAMS
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Satisfactory correlation might be obtained between ve7ocity
at a fixed point in a cross section of the river and its
mean velocity in that cross section.

Observation of specific conductance at the Bur linqton-
Bristol Briaqe shoved no siqnificant variation during the
tidal cycles studied. At the Delaware Memorial Bridge the
variation uas pronounced: an increase on the incominq tide
and a decrease on the outqoing tide.

REF: Water-Supply Paper 1586-C, Geological Survey

561. USDI Minard, J. P., H. F.. Gill, J. F. Mello, J. P. Owens, and
N. F. Sohl �969! CRETACEOUS � TERTIARY BOUNDARY IN NEW
JERSEY, DELAWARE AND EASTERN MARYLAND

Discussions of stratiqraphy of the Cretaceous-2'ertiary
Boundary in Nm Jersey, De7ajaare, and Eastern Mary7.and.
Present qeologic quadrang7e mappinq of more than 600 square
mites in Coastal P2ains of Nm Ie sey and detaiLed recon-
naissance in parts of De7mare and Mary7and offer evidence
of the unconformab7e nature of the contro7. for 780 mi2es
a7.ong the strike. F gure 8 gives specific stratigraphic
sections in area of Odessa, Delaware and Greqq Neck,
Ma~7and. Figure 9 shoes cross section  qeoloqic! from
Dover, De7cware to Laurelton, Nev Jersey, based on gamma
ray Logs. 88 references.

REF: Bulletin 1274-H, Geological Survey

562. USDI Moody, D. W., and F,. D. Van Reenan �967! HIGH RESOLUTION
SUBBOTTOM SFISMIC PROFILFS OF THE DELAWARE ESTUARY AND BAY

MOUTH

Continuous longitudina7. profiles vere made along center of
naviqation channe2 and channel cross-sections at I-kilometer
interva2s by means of a high-resolution boomer system. This
vas found to be an effective means of determininq the thick-
ness of sediments over7ying bedrock. This might also be
usefuZ in Zocating areas uhere a eider and deeper channeZ
miqht truncate shal,lcm aqui fers and possibly increase move-
ment of salt eater into 7oca7. groundwater supplies. I't eas
pood&le to penetr'ate as much as 42 meters of sediment by this
method.

REF: Professional Paper 575 � D, Geological Survey
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563. USDI Parker, Gerald G., et a7. �964! WATER RFSOURCES OF THE
DELAWARE RIVER BASIN

The basin, inc2udinq areas tributary to De2m!are &ay,
contains 22, 756 square miles and occupies ma,1'or parts of
DeZauare, Nm Jersey, ennsyZvania, and New york pZus
parts of Pary2and. l~nusua22y Zarqe and increa inq aemands
are made of these eater resources because of its prox7.'mity
to qreat ur ban and industriaZ centers. Extensive aetai2ed
maps qive the qeo2oqy, annua2 and seasona2 precipitation,
eater loss  difference between precipitation and runoff!,
averaqe annuaZ temperature, and chemicaZ ana2yses.

REF: Professional Paper 381, Geological Survey

564. USDI Paulson, R. W. �970! A GRAPHICAL SUMMARY OF SPFCIFIC CON-
DUCTANCE DATA FOR THE DELAWARE RIVER ESTUARY

CumuZative frequency distributions of dai7y statistics cf'
speci fi c conauctance aata are computea and qraphed as
computer pr'intouts from five water-qua2itu monitors 7ocated
in the De2czoare Piver estuary. They pt ov,'de information
about sa2t-eater intrusion in the estuary between October
2964 ana September 2969 between Trenton, Nm Jersey, and
piston Point. The monitor stations are distributed +rom
36. 78 to 229. 22 river mi Zes ~rom the ocean.

REF: Water Resources Division, Pennsylvania District,
Geological Survey

565. USDI Pearre, N. C., and A. V. 3. Heyl �960! CHROMITF. AND OTHER
MINERAL DEPOSITS IN SERPENTINE RoCyS OF THE PIEDMONT UP-
LAND, MARYLAND, PENNSYLVANIA, AND DELAWARE

Plap of area shoes on2y 2 mine in De2~are; f'ay 's FeZdspar
quarry near 7A-. Cuba. rredor.inantly covers Pnmary 2and and
PennsyZvania areas.

REF: Bulletin 1082-K, Geological Survey

566. USDI Pyatt, E. E. �964! ON DETERMINING POLLUTANT DISTRIBUTION IN
TIDAL ESTUARIES

The study of mixinq processe in an estuary iz an exceedina y
comp2icated undertakinq invo2vinq at Zeast 28 independent
variabZes. 2nvestiqations must make some compromise between
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a viqor'ous mathematical approach and a workable engineerr.ng
solution. The various compromises ar e discussed; the
statistical approach is consider'ed the mos't useful and is
used for analysis of the St..Johns estuary in FZorida. Some
cwork uith the Delaware Estuary model is revimecl.

REF: Water-Supply Paper 1586-E, Geological Survey

567. USDI Rasmussen, W. C., J. W. Odell, and N. H, Beamer �966! DFLA-
WARE WATER

Based on cooperative work vith Delaware  ~eologicaZ Survey,
Delaware State Hi gray Depar tnent, and others, r"eologicaZ
structure, topography, quaZi ty o f rvater, poZZution, saZt-
rJater intrusion, qr ound-eater reservoirs. A popular revie~
of aZZ facets of eater supply and use in DelarJare. I1any
statistics and percentaqes are included.

REF: Water-Supply Paper 1767, Geological Survey

568. USDI Slaughter, T. H. �962! BEACH-ARFA WATER SUPPLIES BETWEEN
OCEAN CITY, DRYLAND, AND REHOBOTH BKACH, DELAWARE

A summary of the occurrence, quantity, and quality of
ground eater. The potentiaZ for development of aqui fers
aLona beach is qood at Behoboth and Ocean City. OnZy sands
and gravel in the uppermost 800 feet of' sediments are used
for' ground water. Some veZZs are capable of sustained yields
of S00 gpm. Discussion of chemical analyses and salt-eater
in fi Ztration.

REF: Water-Supply Paper 1619-T, Geological Survey

569. USDI Stanley, D. J. �969! ATLANTIC CONTINENTAL SHELF AND SLOPE
OF THE UNITED STATES: COLOR OF MARINE SEDZHENTS

Detailed color map of the "ontinental Shelf. Sediment color
re fleets di ff'erences in composi tion, texture, physiography,
and sedimentary processes active nm and in the recent
geological past.

REF ' P rof ess ional Paper 529 � D, Geological Survey
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570. USDI Upson, J. E. �966! RELATIONSHIPS OF FRESH AND SALTY GROUND
WATER IN THE NORTHERN ATLANTIC COASTAL PLAIN OF THE UNITED
STATES

Area studied fr'om Chesapeake Bay in Virginia to Zona IsZand,
lVev .York. In some aqui fers saZt water' occurs many miles
from the sea, and at some 2ocaZities near the shore a deep
zre22 penetr'ates a2ternatino bodies o f fresh ano. salt igound
eater. halt-eater boundarz,es in tne other aquifers are
believed to be contro22ed chiefly by the circulation patterns
of the fresh eater in the aquifers, notably the Zocation of
dischaxqe zones. "rozimity to present shore2ine is a con-
tro22inq factor on2zy in the sha22ovest aqui fers. Has 5 figures,
1 tab2e, 20 re 'erences.

REF: Professional Paner 550-C, Geological Survey

571. USDI �966! DELAWARE ESTUARY COMPREHENSIVE STUDY 1966: PRELIM-
INARY REPORT AND FINDINGS

Chapters �! Background and obiectives. �! The study area,
peopraphzt, aeolocrp, climate, pr'incipal communities and in-
dustries, hydro2oay.  8! The economic envir onment and =ts
uaste inputs. �! .'Jater quali ty. �! Vater uses. �! l rater
qua2ity improvement. Pas 728 pa zes, 2 appendices.

REF: Federal Wa ter Pollut ion Control Administration

572. USDI �967! PROBLEMS OF COMBINED SEWER FACILITIES AND OVERFLOWS�
1967

REF: Report 11D20-12/67. Pr'epared by the American Public
Works Association for' Federal Water Pollution Control
Administration

573. USDI �969! NATIONAL ESTUARINE POLLUTION STUDY

This repor t presents an analysis of the importance of
estuaries in the economic ana social. envir'onment and the
effects of pollution on the natura2 ecosystem, as specified
in the Clean Pater Restoration Act of 2966  Pub2ic Lm 89-
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788!. The study recommends a national proqrarn based on
institutional rnanaqeinent vith multiple Zonq-terat use as a
eomnen denominator; it presents a technicaL analysis of the
estuarine zone, identification of scientific kncvtedqe qaps,
and an inventor!! of the available kn~ledqe. Has 6'M
paqes.

REF: Federal Water Pollution Control Administration

Wastler, T. A., and L. C. de Guerreo �968! NATIONAL ESTUARINE
INVENTORY: HANDBOOK OF DESCRIPTORS

574. USDI

As part of the National Estuarine Pollution Study, The
Handbook of Deserr'.ptors is the skeletaZ formzt around ~which
the info~ation of the inventory is orqanized, It consists
of a set of tables  'no data! statina the orqanization of
the infortrtation to be obtained. The Estuarine Reqister Area
aesiqnations for Delaware are:

Delaware Bay NE 87
Delaware Coast NE 88 AVorth East!
Indian River Bay NE 88-2
Rehoboth Bay PE 88-2-2
little Assauormn Bay MA-2-2-2
Isle of Viqht Bay and

Ass~oman Bay MA-2-1  Middle Atlantic!

REF: Of fice of Estuarine Studies, Division of Technical
Services, Federal Water Pollution Control Administration

COt!NCIIS AND COMMISSIONS

575. Comnission of Marine Science, Engineering and Resources �969!
INDUSTRY AND TECHNOLOGY: fKYS TO OCEANIC DEVELOPMENT:
PANEL REPORTS VOLUME 2

Report of the 7'aneZ on Industry and orat'.vate Investment
Fetor t of the !'ane Z qn Marine Rnpjneern.nq and gzchno Zoay

''%KF'. ' '4'd'verrunent,Printin'g Of'f ice, W'ashingto'n',"D'. C.

Repor t of the Panel on Marine Resources

576. Commission on Marine Science, Engineering and Resources �969!
MARINE RESOURCES AN! LEGAL � POLITICAL ARRANGEMENTS FOR THEIR
DEVELOPMENT'- PANEL REPORTS VOLUME 3
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Report of the international Panel

REF: Government Printing Office, Mashington, D. C.

577. Commission on Iarine Science, Fngineering and Resources,�969!
OUR NATION AND THE SEA: A PLAN FOR NATIONAL ACTION  STRATTON
REPORT!

The Commission has undertaken an intensive investigation of
a broad array of marine problems ranqinq from the preser-
vation of our coastal shores and estuaries to the more
effective use o f the vast resources that lie ui thin and he-
lot the sea. As a result, it has made recommendations for
a program which it expects vi 22 assure the advancement of
a national capabi Lit@ in the oceans and vi 22 qo far' in
meetinq the needs of the .future.

REF: Government Printing Office, Mashington> D C.

578. Commission on Marine Science, Engineering and Resources �969!
SCIENCE AND ENVIRONMENT: PANEL REPORTS VOLUME I

Report of the Panel on Basic, cience
Report of the Panel on ZnvironmentaZ Monitoring
Report of the Panel on Management and Development of the

Coastal Zone
Report of the PaneL on Manpcver, Education, and Training

REF. Government Printing Office, Mashington, D. C.

579. Committee on Commerce �969! EFFECTS OF PESTICEDES ON SPORTS
AND COMMERCIAL FISHERIES

Bearinq zith appendices o~ Le ters, statements, and
articles bp ecologists and representatives of bu iness
and of U. S'. Department of Agriculture

REF: Hearings Before the Subcommittee on Energy, Natural
Resources, and the Environment, U. S. Senate Committee on
Commerce, Library of Congress, Mashing ton, D, C.
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581. National Council on Marine Resources and Engineering Development
�968! Daiber, F. C. SYSTEMS ENGINEERING AND DEVELOPMENT OF
COMMERCIALLY VALUABLE MARINE RESOURCES IN THE DELAWARE AREA

To develop methods of systems engineering for groving and
marketing she Zl fish

REF: NCMRED, U. S. Government Printing Office, Washington,
D. C. July l969

582. Outdoor Recreation Resources Review Commission  ORRRC! �962!
OUTDOOR RECREATION FOR AMERICA

The fina'L ~eport of the Commission created by Wblic L~
85-470, 72 Stat 238, ?une 28, 2958, contains findings o f
the Commission and its recommendations for action to meet
the nation's outdoor recreation needs in 2978 and 2000.
The special reports submitted to the committee by its oem
staff, pubLic agencies, universi ties, nonprofit r'esearch
orqanizations, and individual authorities are included as
supplements to the final report. There are 27 of these
ORR'RC Study Reports; they are listed and abstracted on
pages 92-95; the 27th repor't is a 200-paqe survey of the
Literature.

REF: Outdoor Recreation Resources Review Commission, Councils
and Commissions, Washington, D. C.

583. President's Science Advisory Committee  l965! REPORT OF THE
ENVIRONMENTAL POLLUTION PANEL

Discusses the effects and sources of poZZution; recommend-
ations are incZuded. There are several appendices.' ChaZZ-
enging tasks to improve environment; indez of chemical
pollution; standards; metropolitan problems; air problems;
eater quaZity; soi 2 contamination; atmospheric carbon
dioxide; solid vastes; effects of chlorinating uastes,
agricuZturaZ wastes; aquatic bZooms; pest contr'oZ. Pas
32 7 pages ~

REF: Government P rint ing Of f ice, Washing ton, D. C.
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Numbers refer to the bibliography number for
each abstract containing the specific term listed.
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AQUIFERS, 409, 568

In C 6 D Canal area, 421
Coastal, Interfaces between

Salt Water and Fresh Water,
554

Distribution, 399
Layered coastal, Salt Water

Interface, 242
Management, 495
In New Castle County, 419
Principal, 407
See also GROUND WATER, name of

aquifer in question
ARBOVIRUS

Encephalitis, 102
Studies in New Jersey, 102

ARTESIAN WELLS IN POTOMAC AQUIFER,
432, 433

ATLANTIC

Coast of New Jersey,
Stratigraphic Record of Trans-
gressing Seas in Light of
Sedimentation, 97

Coastal Plain/Continental Shelf
Geosyncline, 399

Continental Shelf and Slope of
U ~ S.; Color of Marine
Sediments, 569

ATMOSPHERIC STABILITY, 179

BACTERIA, 322
BACTERIOLOGICAL

Analyses, 352, 373, 375
BARRED FANTAIL DARTERS, 65
BARRIER BEACHES, 97
BATHYMETRY, see Contours, Bottom;

Depth
BAY AND RIVER, DELAWARE, HISTORY,

291
BEACH EROSION CONTROL, 497, 504

Delaware Coast, 499
Kitts Hummock to Fenwick Island,

490
New Jersey coast along Delaware

Bay, 493
See ~leo SHORE PROTECTION
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BEACH EROSION IN DELAWARE BAY,
429

See a7so EROSION
BEACH FILL, 499
BED LOAD, see SEDIMENT
BENTHIC STREAM FISHES, WINTER

FEEDING HABITS! 65
BETHANY BEACH

Coastal occupance, 4l
Comprehensive Development

Plan, 357
Submarine Sand Ridges, 194
Water-Table, Surface-Drainage,

and Engineering Map, 535,
536

BIBLIOGRAPHY, Coastal Ecolo-
gical Systems of U. S., 204

BIOLOGICAL

Analyses of Delaware River,
147

Aspects of Pollution, 94
Basins for Treating Poultry

Plant Waste, 200
Determination, 373, 375
Evaluation of Delaware River

Estuary, 466
Problems, Considered from

standpoint of salinity,
isohalines, velocity, tidal
currents, estuarine struc-

ture, and circulation, 226
Processes and Activity in the

Ocean, 60
Production, 168, 440, 466, 477
Reports, 439
Research, 438
Significance of C 6 D Canal,

507

Studies, 440, 464
Delaware River, 330

Survey, 330, 437
BIOLOGY

Of the Butterfly Rays: Gymnura
Altarela and Gymnura Micrur-
la, 73

Of Delaware River Estuary,
Bibliography, 442

Of Sand Shrimp Crangon Sep-
temspinosa in the Shore Zone
of Delaware Bay Region, 220

See also Organism of Concern
BIOTA, 507

See also Fauna, Flora
BIOTITE FOUND NEAR SHORE SOUTH OF

DELAWARE BAY, 247
BIRDS

Eastern land and water birds
which live in or migrate
through Delaware, 216

Migratory, censusing and.
banding, 517

BIVALVE MOLLUSKS! SHELL GROWTH,
521

BLACK OPAQUES, 461
BLUE CRAB, 437

Increments of length during
terminal molt of female in

different salinity environ-
ments, 109

BOD, see under OXYGEN, also SEWAGE
WASTES, etc.

BOTTOM CONDITIONS IN DELAWARE
ESTUARY, 580

BOTTOM CONTOURS IN APPROACHES TO
DELAWARE BAY, 485

BOTTOM FISH POPULATIONS, Distri-
bution of, 454

BRAIDED SYSTEM, Pleistocene, 414
BREAKWATER HARBOR, Temperature

and Density of Surface Water,
479

BROADKILL RIVER ESTUARY, Water
Quality, 456

BRYOZOA IN DELAWARE BAY, 469
BURLINGTON-BRISTOL BRIDGE,

Flow Measured, 560
Tidal Flow, 559

BURLINGTON, NEW JERSEY, Diatom
and Fish Studies, 331

BURROWS, Cretaceous, C 4 D Canal,
219

BUTTERFLY RAYS, Biology, 73

CAI.LIANASSA MAJOR, DECAPOD, 219
CANARY CREEK MARSH, 445
CANOPY TRAP FOR COLLECTING TA-

BANIDAE, 45

CAPE HENLOPEN SAND DUNE, 464
CARBON 14 ANALYSlS OF WOOD STUMPS,

467
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CARBON DIOXIDE, ATMOSPHERIC, 583
CARBON-FILTFR TECHNIQUE, for

the measurement of oreanic
contaminants, 188

CARBONIZED SAND MIXED WITH OIL,
effects on aquatic animals,
516

CHANNEL
Characterization of estuary,

438

Enlargement, proposed, be-
tween Philadelphia and
Trenton, 487

Shoaling, 491
CHARACTERISTICS OF SOILS, 550
CHEMICAL

Analyses, 352, 409, 445,
524, 563, 568
Chlorides, BOD, Dissolved

Oxygen, 201
Delaware River, 147
Of water, 522
See aLso parameter of con-

cern

And sanitary data, 148
Characteristics of Delaware

River water, Trenton to
Marcus Hook, 549

Composition of rivers and
lakes, 557

Contamination, 407
Determination of pollution

Red Clay Creek, 373; In-
dian River, 375

Pollution Index, 583
Properties of Ground Water,

New Castle County, 410
Quality, 402
Studies, 330

CHESAPEAKE AND DELAWARE CANAL,
507
Ground Water Availability,

421
CHESAPEAKE � DELAWARE BAY

WATERWAY, navigation, 501
CHESWOLD AQUIFERS, 406
CHLORIDE CONCENTRATION

Delaware Memorial Bridge,

432, 433
CHLORIDES! 318

See also SALINITY, ISOCHLORS
CHLOROPHYLL IN BROADKILL RIVER,

456
CHROMITE JN SERPENTINE ROCKS OF

UPLAND PIEDMONT, 465
CIRCULATION

Coastal plain estuaries, 168,
231 227

Diffusion and, 168
Mean Zonal 482
Patterns, 179
Surface, on Continental Shelf

off Eastern North America
between Newfoundland and
Florida, 40
See also FLOW. CURRENTS, EDDY

CLAMS, 338
Hard, 443
Soft Shell, Partial. Biblio-

graphy, 459
CLIMATE, 366, 571
CLIMATIC WATER BALANCE

Hydrologic, Physiographic,
Edaphic, and Vegetation, 398

Over the Del~arva Peninsula,
403

CLI~iATOLOGICAL DATA FOR MD. AND
DEL., 483

COASTAL

Areas, Delaware, 338
Occupance, 41
Plain estuaries,

Chesapeake Bay and James
River, 227

Circulation, 231
Plains province of Delaware, 402
Processes, 130
Sedimentary environments, Lewes-

Rehoboth Beach, Del., 159
Water

Exploration between Nova
Scotia and Chesapeake Bay,
20

Off Delaware Bay for the dis-
posal of industrial wastes,

155

COASTAL ZONE
Ecological health, legal is-

sues, 277
Management, 390, 578
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See also MARINE RESOURCES
COEFFICIENT OF EDDY DIFFUSION

See DIFFUSION, EDDY
COLOR OF MARINE SEDIMENTS ON

ATLANTIC CONTINENTAL SHELF
AND SLOPE OF U. S., 569

COLUMBIA  PLEISTOCENE! SEDIMENTS
OF DELAWARE, 397

COMMERCE

Foreign and Domestic, 489,
492, 502

And Industry, Delaware dir-
ectory, 87

Waterborne, of the U. S., 502
COMMERCIAL FOOD FISH, 338
COMMUNITIES, PRINCIPAL, 571

Survey of water resources of
Delaware River Basin, 495

COMPUTER

Use in managing water qual-
ity data in the Delaware
River basin, 210

CONSUMPTION OF GROUND WATER,
409

CONDUCTANCE, SPECIFIC
Data for Delaware River es-

tuary, 564
Effect of wind on, 289
See also SALINITY

CONTAMINANTS

Dispersion and distribu-
tion, 332

In tidal estuaries, move-
ment and mixing, 230

Organic, in the Nation's
rivers, 188

5'ee also POLLUTION, para-
meter of concern

CONTAMINATION, See POLLUTION
CONTINENTAL MARGINS

East coast of North America
north of Cape Hatteras, 92

CONTINENTAL SHELF
Residual Drift in. Middle

Atlantic bight area, 39
CONTOURS, BOTTOM, In approach'es

to Delaware Bay, 485
COOSCILLATING TIDES, 131
COPEPODS, 84
COPULATORY BEHAVIOR IN THE

CLEARNOSE SKATE, RAJA EGLANTERIA,
IN LOWER CHESAPEAKE BAY, 221

COST ALLOCATION MODEL FOR ZONED
OPTIMIZATION OF WASTE TREAT-
MENT REQUIREMENTS, 262

CRABS, 338
In Delaware Marshes, 347
Soft Shell, 225

CRASSOSTREA VIRGINICA
See OYSTERS

CRETACE'!US

Burrows, Chesapeake and Dela-
ware canal, 219

Formatics, 406
Along Lower Delaware River,

247

Chesapeake and Delaware Can-
al, 392

Indurated, Nodulese, Limonitic,
Sandy tubes  Halymenites
Major Lesquereux!, 219

Tertiary boundary in N. J.,
Del., and Md., 561

CROP PRODUCTION IN DELAWARE, 412
CULTURE TECHNIQUES FOR SHELLFISH,

435

CURRENT

Flow, 436
Measurement s, 168
Velocities, 491
 Bottom! In Delaware River, 35
In Delaware Bay and River, 484
Off Delaware Bay
See also CIRCULATION, DRIFT,

FLOWS

CYCLONE, ANNUAL MARCH OF, OCCUR-
ENCE AND GENESIS, 482

CYCLONES AND ANTICYCLONES IN
NORTHERN HEMISPHERE, PRINCIPAL
TRACKS AND MEAN FREQUENCIES,
482

CYCLONIC DISTURBANCES, SECONDARY,
181

DAMPING PARAMETERS, For tides in
Delaware Estuary, 112

DASYATID RAYS, Food Habits, 457
DECREE IN CASE OF N. J. vs. N. Y.

et al., 474
DEEPWATER TERMINAL, 503



In Delaware Bay, 311, 505,
506

DELAWARE, See subject of in-
terest

DELAWARE BAY

And River, history, 291
Development, 337

DELAWARE BAY TRANSPORTATION

COMPANY, 85
DELAWARE COAST FROM CAPE HEN-

LOPEN TO FENWICK ISLAND, 500
DELAWARE COASTAL AREA, Trans-

gressive facies pattern, 160
DELAWARE COASTS, Damage poten-

tial, 182
DELAWARE COMMERCE AND INDUSTRY,

Directory, 87
DELAWARE ESTUARY

Analytical model for dissolved
oxygen, 286

Comprehensive study, 319, 335
Mathematical model, 326

DELAWARE HISTORY, 243
DELAWARE MEMORIAL BRIDGE, Flow

measured at, 560
DELAWARE PLAGE NAMES, 552
DELAWARE, PRELIMINARY COMPRE-

HENSIVE DEVELOPMENT PLAN, 356
DELAWARE RIVER,

Tidal, fresh water discharge�
salinity relations, 555

At Trenton, 531
At Trenton, water analysis,

557

Water diversion, 474
DELAWARE RIVER BASIN, 316, 294

Compact, 317, 325, 329
Study, 293

DELAWARE RIVER FROM PHILA-

DELPHIA TO THE SEA, 35
DELAWARE TRANSFER TERMINAL, 311
DELAWARE VALLEY ENVIRONMENT'

STATUS AND PROSPECTS, 94
DELAWARE'S GEOLOGICAL SURVEY'S

SEARCH FOR WATER, 388
DE IZ-GD.VA

Socio-Economic development, 53
Intracoastal waterway, 501
Peninsula, climatic water

balance, 180

DENSITY, 475
Of surface water at Breakwater

Harbor, 479
DEPTH, 454

Changes, Shoreline and offshore,
490

DEPOSITS, FLUVIAL AND MARINE, 406
DETERGENT CONCENTRATION IN STREAMS

IN NEW JERSEY, 531
DETERGENTS, water standards for,

320

DETRITUS ANALYSES, Canary Creek
Marsh, 445

DEVELOPMENT

Of commercially valuable marine
resources, 581

DEVELOPMENT PLAN, COMPREHENSIVE
Bethany Beach, 357
Delaware, 356
Lewes, 365
Rehoboth, 360
Sussex County, 367

DIATOMS

Associated with marsh surface,
449

Studies, 330, 331
DIFFUSION, 168

Eddy, 152, 209, 212, 229, 231
In a sectionally homogeneous

estuary, 153
Turbulent, in a well-mixed tidal

estuary, 153
Turbulent, in a sectionally

well-mixed estuary, 152
DIKE REHABILITATION, Hydraulic

model investigation, 496
DIRECTORY OF COMMERCE AND IN-

DUSTRY,

Delaware, 87
DISCHARGE, See FLOW, FRESH WATER

DISCHARGE, RIVER FLOW
DISPOSAL

Of industrial wastes in coastal

water off Delaware Bay, 155
DISSOLVED OXYGEN, 318, 322, 436,

448, 452, 495, 556
Analytical model for variations

in an estuary, 286
In Broadkill River, 456
Mathematical model, 288
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Profile, 201
Variations with water temp-

er ture, 289
DISSOLVED SOLIDS, 531
DISTRIBUTION OF, See para-

meter in question
DITCHING, Effect on marshes,

343

DIVERSIONS OF WATER

From Delaware River to New

York City, 60
DIVISION

Of Environmental Control, 349
Of Fish and Wildlife, 349
Of Parks, Recreation and

Forestry, 349
Of Soil and Water Conser-

vation, 349
DOVER QUADRANGLE, Water-Table,

Surface-Drainage and Engine-
ering Soils Map, 530

DRAINAGE, See DISCHARGE
DRAINAGE AREA

Delaware Estuary, 61
DREDGING

In Delaware River, 35
Operations, 507

DRIFT

Bottles released along Con-
tinental Shelf off Eastern

North America, 40
Residual, Along bottom of

Continenetal Shelf in Mid-

dle Atlantic Bight Sea
area, 39

Surface and bottom, 481
See also CURRENTS

DUCK HUNTING

In Delaware marshes, 347
DYE RELEASES

In the Delaware Estuary
Model, 230

EARTH RESOURCES, See Geology
EASTERN COAST OF THE U ~ S.

Cape Cod to Cape Canaveral,,
Continental Shelf Sedi-

ments, 272
ECOLOGICAL

Approach to Regional plan-

ning, 294
Considerations, 439
Impact, 507
Planning and Design, 94
Systems, Coastal, of the United

States, 204
ECOLOGY, 168

Of Invertebrates, 466
Tide Marsh, 580
See also BIOLOGY, BIOLOGICAL,

ECOSYSTEM! ENVIRONMENT
ECONOMIC

Activity in Delmarva, 53
Aspects of the Delaware River

Estuary Program, 110
Base survey, 495
Effect of mosquito reduction,

116

Environment, 571
ECONOMICS OF WATER QUALITY, 580
ECONO>fY, DELAWARE, 358
ECOSYSTEM,

Relationships between structure
and function, 203

EDAPHIC

Algae, Productivity patterns,
449

Aspects of Climatic water
balance, 398

EDDY

Counterclockwise, off mouth of
Delaware, 467

Diffusivity, See DIFFUSION,
EDDY

ELECTRIC RAY, DEEP-DEA, 66
ELLENDALE QUADRANGLE, Water-Table,

Surface-Drainage, and Engine-
ering Soils Map of area, 526

ENERGY

Dissipation, tidal, 112
Zone, wave, 97

ENGINEERING SOILS MAP

Of Bethany Beach area, 535
Of Dover Quadrangle, 530
Of Ellendale Quadrangle, 526
Of Frankford area, 528
Of Frederica area, Delaware,

548

Of Lewes area, 529
Of Little Creek Quadrangle, 537
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Of Middletown area, 536
Of Milford Quadrangle, 537
Of Millsboro area, 538
Of Milton Quadrangle, 539
Of Mispillion River Quadrangle,

547
Of Rehoboth Beach area, 541
Of Smyrna area, 540
Of Taylor's Bridge area, 527
Of Wilmington area, 525
Of Wyoming Quadrangle, 543

ENGINEERING SYSTEMS

In oyster hatcheries, 435
ENGLISHTOWN FORMATIONS, 406
ENVIRONMENTS, DELAWARE'S NAT-

URAL, 339
ENVIRONMENTAL

Controls, Oysters, 393, 435
Health, 473
Law and Pub lic poli cy, 94
Monitoring, 578
Study, Assawoman, Indian

River, and Rehoboth Bays,
361

EOCENE AREAS, 406
EROSION, SHORELINE, DELAWARE

COAST, 467
See also Beach Erosion

ESTUARIES, 168
Salinity intrusion, 510
Stratication, 231

ESTUARINE

Fauna of Delaware, 436
National inventory, Hand-

book of Descripors, 574
Pollution surveys, 147
Productivity, 168, 440
Research at U. of D. Mar-

ine Laboratories, 464
Species, Distribution, 60
Zooplankton, 61

ESTUARY, NATIONAL, STUDY, 513
EUTROPHICATION

Of estuarine areas by rain-
water, 239

EVALUATION OF FISHERIES, 466
EVAPORATION AND INFILTRATION

LOSSES, 495
EVOLUTION, 168

FACIES PATTERNS

Transgressive, in Delaware
Coastal area, 160

Farm income in Delaware, 412
FAUNA,

Marine, 436
See also FISH

FISH, 331, 440
Delaware marshes, 347
Delaware River, 330
Effect of heat on, 43
Effect of pesticides on, 10
Effects of Pollutional Wastes

on, 52, 134
Feeding habits, 455
Marcus Hook-Pea Patch Island,

331
Meal in broiler production, 413
Organochlorine insectacide

residues in, 119
Planning, programming, budget-

ing,376
Populations in Delaware Bay

area, �968-1969!, 451
�967-1968!, 454
�969-1970!, 452

Shore zone and other estuarine

areas, 455
Studies, 464
Wildlife resources and, 495
See also Individual species

FISHERIES, 168
Effects of pesticides on sports

and commercial fisheries, 579
Ocean, Off Delaware Bay, 518
Statistics, 437, 462, 511

FISHING, COMMERCIAL, INDUSTRY IN
THE NORTHEAST, 413

FLOOD, 318, 495
Of August, 1967, in Md. and

Del., 523
Control, 489, 492, 504
Damages, 495
Human adjustment to hazard, 41

FLORA

Estuarine, 463
And fauna of wetlands and

estuaries, 42
Marshes, 341
See also ALGAE



FLOUNDER, WINDOWPANE

Population, 453
FLOW

Delaware River at Delaware

Memorial Bridge, 522
Duration curves, 495
Effect on organisms, 507, 61
Frequency analysis af peak,

495

Into Bay, 485
Stream, 524
Tide � affected, of the lower

Delaware River, 559
See also CIRCULATION, CURRENTS,

LOW-FLOW, RIVER FLOW! RUNOFF
FLUORIDES, 320
FLUSHING

Investigations on the model
of the Delaware River and

Bay estuary, 153, 228
Pattern of certain tidal

streams, 448
Time, 437, 485

FLUVIAL SEDIMENT, 495
FOOD HABITS OF DASYATID RAYS,

457

FORAMINIFERA DISTRIBUTION

Indian River Bay, 164
FOREIGN TRADE CARGO, 327
FORESTS, 366
FOULING, 485
FRANKFORD AREA

Water-Table, Surface-Drain-
age, and Engineering Soils
Map, 528

FREDERICA

Aquifers, 406
Area, Water-Table, Surface-

Drainage, and Engineering
Soils Map, 548

FREQUENCY ANALYSIS OF PEAK
FLOWS, 495

FRESH WATER DISCHARGE, 488
Salinity relations, Tidal

Delaware River, 555
Effect an longitudinal dis-

persion coefficient, 212
FRESH WATER RUNOFFS, l78
FRICTION, EFFECT ON TIDES, 157
FURBEARERS OF DELAWARE MARSHES,

341

GAME, UPLAND, INVESTIGATIONS IN
DELAWARE, 520

GARNET, 461
GENUS CULICOIDES  DIPERA: CERA-

TOPOGONIDAE! IN CANADA, 91
GEOGRAPHY, 571
GEOHYDROLOGIC SECTIONS, 318
GEOHYDROLOGY, 89
GEOLOGIC

Crass section of Delaware, 399
Formations, 410
History, 402

Of a Holocene transgressions,
162

Mapping in Delaware, 406
Setting, 399
Map, Generalized, of Delaware,

415

GEOLOGICAL

Process, 60
Structure, 567

GEOLOGY, 366, 418, 495, 563, 571
Of Delaware, 402, 424
Of Delaware River, 429
Of Sussex County, 409

GEOMETRIC CHARACTERISTICS, 112
GEOMORPHOLOGY, 168, 490
GEOSYNCLlNES: EAST COAST OF NORTH

AMERICA, NORTH OF CAPE HATTERAS,
92

GRAPHIC REPRESENTATION OF SALINITY

IN TIDAL ESTUARY, 270
GROUND WATER, 328, 407, 495, 568

Artificial recharge, at Newark,
544

Availability
Eastern Sussex County, 417
Kent County 416
New Castle County, 419
Western Sussex County, 418

Consumption, yields, and analysis,
409

Flow patterns in northern Atlantic
Coastal Plain, 534

Geology of Delaware Atlantic
Seashore, 405

Hydrology, 89, 418
Levels, 432! 433! 550

In the U. S. Northeastern State,
546

In Northern Atlantic Coastal Plain,
Relationship of Fresh and Salty
Waters, 570
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From Potomac Formation in

C & D Canal System, 421
Problems in highway construc-

tion and maintenance, 408
Quality in fresh water aqui-

fers, 431
Reservoirs, 418, 567

Coastal plain, 419
Northern Peidmont, 419

Resources

Of Delaware, 402
Of Lower Delaware River

Basin, 532
Of Southern Maryland Coast-

al Plains, 206
Of Southern New Castle Coun-

ty, 410
Saline, in Delaware Aqui-

fers, 430
Use, 532
See aZso AQUIFERS

GYMNURA ALTARELA, 7 3
GYMNURA MI CRURIA, 73

HALYMENITES MAJOR LESQUEREUX,
219

HARBOR

Improvement, 492
Resonance, 130, 157

HARBORS, 504
Atlantic Coast, 502

HARDNESS, 495
HARMONIC ANALYSIS OF TIDES, 130
HATCHING OPERATIONS FOR SHELL-

FISH, 435
HEAT

Additions on a continuous

basis, 60
Effects on fish, 43

See aZso TEMPERATURE, THER-
MAL POLLUTION

HEAVY MINERAL ANALYSES OF SED-

IMENTS, 391
HISTOCHEMICAL TESTS, 124
HISTORY, 495

Of Delaware, 243
Of Delaware River, 35

HOGCHOKER, EFFECTS OF TRICAINE
AND ADRENALINE ON HEART RATE

OF, 460

HOLOCENE TRANSGRESSION, FACIES
PATTERNS PATTERNS AND GEOLOGIC

HISTORY, 162
HORNBLENDE, 461
HOUSING

Conditions and construction

for Sussex County, 363
Problems, Sussex County, 368

HUMAN

Ad]ustment to flood hazard, 41
Influences on estuaries, 60, 168

HUMIDITY, RELATIVE, 483
HURRICANE, 181

Protection, 497
Protection on Delaware Coast, 499
Surge, 130
Surge predictions, 509

HYDRAULIC MODEL, 507
Verification, 491

HYDROCHEMICAL FACIES IN NORTHERN

ATLANTIC COASTAL PLAIN, 534
HYDRODYNAMICS, ESTUARY AND COAST-

LINE, 130
HYDROELECTRIC POWER, 495
HYDROGRAPHIC

Data in Indian River Inlet, 438
Features of marshes, 445
Stations and profiles, in Dela-

ware Bay approaches, 475
Survey of Delaware River, 438

Quarterly, From Continental
Shelf to Philadelphia, 464

HYDROGRAPHY, 437
Estuarine, 227
Of Delaware, 436
Of Delaware River Estuary,

Bibliography, 442
Physical, of Estuaries and some

applications to biological
problems, 226

Ground water, 402
HYDROLOGIC

Aspects of climatic water bal-
ance, 398

Investigations atlas
Water � Table, Surface � drainage,

Engineering soils maps of
various areas in Delaware, 550

Investigations using remote
sensing, 580
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Parameters given for 107
gaging stations, 553

HYDROLOGY, 495, 571
Of aquifer systems in Northern

Atlantic Coastal Plain, 534
Of tidal streams, 560

INDIAN RIVER BAY

Correlation of Foraminifera

distributions with sediment
facies patterns, 164

Shellfish survey, 128
INDIAN RIVER INLET, MYSID SHRIMP

ABUNDANCE! 127
INDUSTRIAL

Development of Delaware Estu-
ary, 580

Material production facilities,
ll

INDUSTRIES OF DELAWARE ESTUARY!
571

INDUSTRY, 323
And private investment, 575

INJECTION WELLS, 410
INLAND DEPRESSIONS, 181
INORGANIC PHOSPHORUS IN BROAD-

KILL RIVER, 456
INSECTS, 495
INSECTICIDES, ORGANOCHLORINE,

RESIDUES IN FISH, 119
INTERFACES BETWEEN SALT WATER

AND FRESH WATER IN COASTAL
AQUIFERS! 554

INTERGOVERNMENTAL RELATIONS, 394
INTRASTATE WATER RESOURCES SUR-

VEY, 348
IRON CONTENT

In wells, Columbia and Poto-
mac formations, 431

Waste discharges, accumu-
lation and distribution,
377

IRRIGATION WATER, 495
For supplemental in Delaware,

387

ISOCHLORS, 178
See aLso CHLORIDES, SALINITY

KENT COUNTY

Ground water availability, 416

KILLIF ISH

Predation of mosquitoes in s alt
marshes, 380

 striped!, Growth and survival
of, 450

LAGOONS, 97
LAND

Development, 325
Reclamation, 369
Use, 323
In Sussex Countv, 362

LAWS RFLATING TO MOSQUITO CONTROL
116

LFGAL

Aspects of intrastate water
resources, 348

Framework, 394
Political arrangements for de-

velopment of marine resources,
576

Survev for Governor's Task Force
on marine and coastal affairs,

277
LEWES

Comprehensive development plan,
365

Water-Table, Surface-Drainage,
and Engineering Soils Map,

529

LEWES-Rehoboth Beach

Coastal sedimentary environments,
159

LITTLE CREEK QUADRANGLE
Water-Table, Surface-Drainage,

and Engineering Soils Nap,
537

LITTORAL

Forces and material, 490
Zone burrows of Decapod Cal-

lianassa 4!ajor, 219
LIVESTOCK PRODUCTION IN DFLAWARE,

412

LOAD ALLOCATIONS, 336
LONGITUDINAL DIFFUSION COEFFICIENT

See DIFFUSION, FDDY
LONGIT16!INAL SALINITv DISTRIBU-

TIONS, 510, 229
LOW-FLOW

Conditions, 495
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LOW FLOWS

Annual, 551

'QGOTHY

Aquifer, 432, 433
Formations, 406
In C & D Canal, 421

MAN! ROLE IN ESTUARINF., PROCESSFS,
607 168

MANAGEMENT AND DEVELOPMENT OF

COASTAL ZONE, 390, 578
MANOKIN AOUIFERS, 406
MAPS, 318

Geologic, Generalized of
Delaware, 41.5

MARCUS HOOK,

Diatom and f ish studi.es, 331
MARINE

Algae, 310
And coastal affairs, legal

survey, 277
Engineering and technologv,

575
Fauna of Delaware, 436

See also PISH

Fisheries, harvest, 346
Laboratories, University of

Delaware, 251
Problems, 577
Research activities, 580
Tidal-marsh deposits, 526,529

MARINE RESOURCES AND ENGINEERING

DEVELOPMENT, 580
And legal-political arrange-

ments for their development,
576

Division of, Proposal for, 351
Systems engineering and devel-

opment of commercially
valuable, 581

MARSH

Cycle, 445
Land, 536
Plants, 463

MARSHALLTOWN FORMATIONS, 406
MARSHES

Delaware, 347
Delaware history, 341
Ditching, 343

Hunter use and harvest, 350
Improvement, 347
Preservation, 347
Tidal, Conflicts and inter-

actions, 445
MAS S CURVES, 49 5
MATAWAN GROUP FORMATIONS, 392
MATHEMATICAL MODEL, 507

For Cooscillating tide, 112,
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Delaware Estuary, 326, 209
Delaware River Basin, 202
For dissolved oxygen, 286
For pollution control based

on relationship between BOD
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Of water pollution control in
the Delaware Estuary, 288

MFCHANICAL ANALYSIS OF SEDIMENT,

247, 391
MECHANICAL PROPERTIES AF SOILS,

550

MENHADEN

Atlantic, 121
Catch, 338
For animal feeds, 413
Studies, 140

MERCHANTVILLE FORMATIONS, 406
MFRIDIONAL DISTRIBUTION OF CY-

CLONES, 482
METAL, TRACE, ACCUMULATION BY

ESTUARINE MOLLUSKS, 225
MFTEOROLOGICAL ANALYSIS, 179
METEOROLOGY IN THE DELAWARE VAL-

LEY! 179
METROPOLITAN PROBLEMS, 583
MICROB IOTA NUTRIENTS, 168
fICROECOLOGICAL FACTORS IN OYS-

TKR EPIZOOTICS, 259
MICROFAUNA OF DELAWARE COASTAL

AREAS, 580
MIGRATORY BIRD CENSUSING AND

BANDING, 517
MILFORD QUADRANrLE

Water-Table, Surface � Drainage,
and Engineering Soils Map,
542

MILLSBORO AREA

Water-Table, Surface Drainage,
and Engineering Soils Map, 538



162

MILTON QUADRANGLE
Water-Table, Surface Drainage,

and Engineering Soils Map,
539

MINERAL DEPOSITS IN SERPENTINE
ROCKS OF UPLAND PEIDMONT, 565

MINERALOGY OF DELAWARE'S ATLANTIC
BEACHES, 461

fINERALS, MAJOR CLAY, 138
MIOCENE AREAS, 406
MISPILLION RIVER QUADRANGLE

Water-Table, Surface � Drainage,
and Engineering Soils Map,
547

MODELS, COASTAL AND ESTUARINE,
130

See also HYDRAULIC MODEL,
MATHEMATICAL MODEL

MOLLUSKS, 440
Bivalve, Shell growth, 521
Bivalve, Visualization of or-

gan systems, 521a
Estuarine, accumulation of

trace metals, 225
.IONMOUTH

Aquifer, 432, 433
Group formations, 392

MORPHOLOGY, COASTAL, AND PRO-
CESSES, 194

MORPHOMETRY, 466
Common Atlantic Squid and

brief Squid, 108
MOSQUITO

Biology, 116
Classification, 116
Control by aircraft, 198
Control, Effect on marshes,

343

Control research, 353
Structure, 116
New Jersey and their control,

116

MOSS ANIMALS,  BRYOZOA!, 469
MOUNT LAUREL FORMATIONS, 406

VEMENT AND DISPERSION OF A,
WATER LAYER CONTAMINANT, 230

MUSKRATS

In Delaware mar..nes, 347
Trapping, Hister , 42

MUSSEL, RIBBED, 443

MYS ID SHRIMP ABUNDANCE IN SURFACF,
WATERS OF INDIAN RIVER INLFT,

127

NATIONAI, FSTUARINE INVENTORY:
HANDBOOK OF DESCRIPTORS, 574

NATURAL CYCLE

Of Mammals � Aedes Mosquitoes�
mammal, 1.02

NATURAL RESOURCES

Delaware, 379
Inventory, 366

NAVIGATION, 495
Channels, 504
Delaware Bay--Chesapeake Bav

Waterway, 501
Improvement, 489

NEOMYSIS AMERICANA, DISTRIBUTlON
OF, 458

NEWARK, DELAWARE
Artificial recharge of ground

waters, 544
NEW CASTLE COUNTY

Ground water availibility, 419
NEW JERSEY

Arbovirus studies, 102
Coast along Delaware Bay, beach

erosion control, 493
Mosquitoes and their control,

116

South, wat'er supply character-
istics of streams, 551

Water quality characteristf.-
of streams, 531

NI TRATE

In Broadkill River, 456, 448
In wells, Columbia and Potomac

formations, 431
NITROGEN COMPOUNDS IN TIDAL MARSH

DRAINAGE, 580
NORTHERN MOTTLED SCULPINS, 65
NOTA IN VERBAND MET DE VOORGENO-

MEN PUT BORING NABIJ AMSTER-
DAM, 101

NOURISHMENT OF BEACHES, 499
NUTRIENT MATERIALS IN TIDE MARSH,

344

NUTRITIONAL

Chemicals, 60
Requirements for shellfish, 435

OCEAN ENGINEERING EDUCATION, 389
OCFANIC DEVELOPMENT, 575



163

ODOR, 320
OFFSHORE TERMINAL, 503
OIL

Mixed with carbonized sand,
effects on aquatic animals,
516

Pollution, 504
Of oysters, 103

OPEN SPACE
For the Penjerdel region, 274
Preservation, 214, 215

ORGANIC PHOSPHORUS IN BROADKILL
RIVER, 456

ORGANOCHLORIDK INSECTICIDE RESI-
DUES IN FISH, 119

OUTDOOR RECREATION FOR AMERICA,

582

OXYGEN, 475
Balance of an Estuary, 201
Consumption by carbonaceous

material, 336, 319
Saturations, 455
Variations, 437
See also DISSOLVED OXYGEN

OYSTER DRILLS, 514
OYSTERS, 441, 338

American, 443
Artificial propagation of, 435
Diseases, 435
Epizootics, 259
Eastern, 225
Farming, Environmental control

system, 393
History of banks in Delaware

Bay, 309
Pollution by oil, 103
Production, systems analysis

of, 435
Seed, ef f ect of phys i cal

hydrography on, 226
Snawning, Retarded, 519
~ tudies, 437
Survival in Delaware waters,

241

PALEOCENE ARKAS, 406
PARTICULE SIZE DISTRIBUTION, 524
PKA PATCH ISLAND

Diatom and fish studies, 331

PEATS AND MUDS, 97
PENFERDEL REGION, OPEN SPACE,

274.
PERIOSTRACUM IN MERCENARIA, 124
PEST CONTROL, 583
PESTICIDES, 473

Effect on fish and food-chain
aquatic organisms, 10

Effect on sports and commercial
fisheries, 579

In shellfish, 443
pH, 436
PHASE OF TIDES UP DELAWARE ESTU-

ARY, 112
PHENOLS, 320
PHILADELPHIA, PORTS, 327
PHOSPHORUS

Concentration of rainwater at

Lewes, 239
In tidal marsh drainage, 58A
Organic, in Broadkill River,

456

SolubLe, 448
PHYSICAL

Characterization of estuary,
438

Determination of pollution
Red Clay Creek, 373
Indian River, 375

Properties of ground waters,
New Castle County, 410

Structures of. coastal plain
estuaries 227

PHYSIOGRAPHIC ASPECTS OF CLIMATIC
WATER BALANCE, 398

PHYSIOLOGICAL CHARACTERISTICS OF
DEEP-SEA ELECTRIC RAY, 66

PIEDMONT PROVENCE OF DELAWARK,

402
PINKY POINT AQUIFER, 432, 433
PLACES OF GEOLOGIC INTEREST, 137
PLACE NAMES, DELAWARF., 552
PLAN OF DEVELOPMENT, 495
PLANKTON, 437

Of Delaware, 436
See aLso ZOOPLANKTON

PLANKTONIC SHRIMP. 458
PLANTS AND AGRICULTURE USE, 512
PLANTS, See FLORA
PLASTICITY INDEX, 550



164

PLEISTOCENE

Aquifer, 432, 433
Channels of New Castle Coun-

ty, 414
|,'Columbia group! Deposits, 406
Formations, 391

PINKY POINT FORMATIONS, 406
POCOMOKE AQUIFERS, 406
POLICY FOR COASTAL ZONE GUIDE-

LINES, 390
POLLEN SPECTRA SAMPLES, SUS-

PENDED AND BOTTOM SEDIMENTS,
I06

POLI UTANT DISTRIBUTION

In tidal estuaries, 566
Predictions of mean, 153

POLLUTION, 335, 348, 407, 473,
567

Abatement program, 326, 470
Air, in the Delaware Valley,

179

By oil in relation to oysters,
103

Brandywine Creek Drainage
Basin, 374

Cause and Effect, 319
Chemical, 134
Control in estuarine water gy

systems analysis, 287
Control standards, 321
Effect on fish, 134, 52
Effects and sources of, 583
Estuary, 323, 130
Impact on streams and stream

life, 18
Indian River Drainage Basin,

375

Mispillion River Drainage Ba-
sin, 370

Nanticoke River Drainage Basin,
371

National Estuarine, Study,
573

Red Clay Creek Drainage Ba-
sin, 373

St. Jones River Drainage Ba-
sin, 372

Surveilance, 322
Surveys in Delaware River, 147
Suspended matter, 134

Thermal, 125, 134, 232, 336,
580

See aLso substance of interest
POPULATION, 168

Changes in Delmarva, 53
Delaware, 388
Pro]ected, 323
Of Delaware marshes, 341

PORT FACILITIES, 498
See aLso TERMINAL

PORT AND HARBOR CONDITIONS, 498
PORT AND TERMINAL SERVICES AND

CHARGES, 498
PORT

Of Wilmington, 314, 315, 422,
498

Transportation services, 498
Philadelphia, 327

POTOMAC FORMATIONS, 406
POULTRY PLANT WASTE, TREATMENT IN

BAFFLED BIOLOGICAL BASINS, 200
POWER MARKET, 495
PRECIPITATION, 483, 495, 563

In Delaware, 432
Monthly, In Delaware, 433

PREDATORS, PINNOTHERES OSTRUM AND
P. WEBSTER  WORM!, CAUSED MAJOR
DAMAGE TO OYSTERS IN 1940, 309

PREDICTOR EQUATIONS FOR CHESAPEAKE
BIGHT DRIFT, 481

PRESERVATION

Marshes, 347
Of coastal shores and estuaries,

577

PRETREATMENT, 323
PRODUCTIVITY, BIOLOGICAL, 168,

440, 466, 477
PROFILES, 490
PUBLIC ACCESS AREAS AND WATERS,

UTILIZATION, 346
PUBLICATIONS OF UNIVERSITY OF

DELAWARE MARINE LABORATORIES,
465

PULP WASTE, 60

QUAHOGS, NORTHERN, 124, 225
QUALITY

Management control policy, 580
Of surface waters of the United

States, 522



165

QUATERNARY SEDIMENTS
Distribution and stratigraphic

relationships in eastern
Sussex County, 194

QUICKSAND DEPOSITS, 408

RADIOACTIVE WASTE, 60
RADIOACTIVITY, 94, 320, 322
RAINFALL, 533

At Lewes, analyzed for phos-
phorus, 239

RANCOCAS FORMATIONS, 406
RECREATION, 492, 495,

And tourism, 478
Needs, 495
Outdoor Comprehensive Plan,

Delaware, 364
Outdoor, for Delaware, 359
Water based, Market for, 411
Water related, 411

REGIONAL PLANNING, AN ECOLOGICAL
APPROACH! 294

REGULATORY COMPONENTS

Of Clearnose Skate  Urea
and Sodium Chloride!
fluctations, 223

REHOBOTH BAY, SHELLFISH SURVEY,
128

REHOBOTH BEACH

Delaware, beach area water
supplies, 568

Water � Table, Surface Drainage,
and Engineering Soils Map,
541

REHOBOTH COMPREHENSIVE DEVEL-
OPMENT PLAN, 360

REMOTE SENSING, 580
REPELLANTS, MOSQUITO, 116
RESOURCES

Marine, See MARINE RESOURCES
Natural, in Delaware, 171
That lie within and below the

sea, 577
RIVER

Flow, 429, 437, 533, 178, 531
See also FLOW, LOW FLOW,

RUNOFF! STREAM FLOW
Improvement, 492
Inflow regulation, 229
Inflow theory, 229

Water, accumulation over the
Continental Shelf between

Cape Cod and Chesapeake Bay,
156

ROCKS, LOCATION, 415
ROCKS, MAJOR TYPES, 415
RUNOFF, 318! 448, 481, 495, 533

See aLso DISCHARGE, FLOW, LOW
FLOW, RIVER FLOW, STREAM FLOW

SABALLARIA REEF MASSES IN DELA-

WARE BAY, 302
SALEM NUCLEAR GENERATING STATION,

WASTE HEAT DISCHARGE, 232
SALINE WEDGE> 130
SALINITY, 21, 22, 436, 448, 452,

454, 455, 475, 481, 485, 487,
556
Across the Delaware Bay mouth,

205
And temperature of coastal water

off Delaware Bay, 155
Change, 60
Characteristics, 178
Distribution, 229, 488, 507
Effect on organisms, 507
Environments, Effect on length

increments of female blue

crab, 109
Freshwater discharge relations

in tidal Delaware River, 555
Graphic representation, 270
Intrusion, 130, 488, 491, 510
Measurements, 168
Movement and its causes, 178
Of Delaware estuary, 437, 545
Of Delaware marshes, 341
Tests of existing channel in

Delaware River Model, 488
Verification of Model, 491
See a2so CONDUCTANCE, CHLORIDES

SALT BALANCE
And circulation, l68
Equation, 229
In coastal plain estuaries. 227

SALT MARSH

In estuarine productivity, 447
Killifish predation of mosqui.�

toes, 380
Water management in Delaware, 268



166

SALT WATER

Barrier, 348, 495,
Delaware River, 439

Fresh boundary in deeper
aquifers, 430

Infiltration 568
Interface in a layered coastal

aquifer, 242
Intrusion, 564, 567
Problems in eastern Sussex

County, 417
SAND WAVES! MOVEMENT, 580
SANDS, 97

Medium or coarse grained, 461
SANDY BEACH SHORELINE! 344
SCIENCE AND ENVIRONMENT, 578
SEA FOOD PRODUCTION, 492
SEA LEVEL, 485, 488

In Delaware Bay, 429
In Western North Atlantic

Ocean Postglacial Change, 238
SEDIMENT

Bed load, 495
Facies patterns, correlation

with Foraminifera distri-

bution and physical data in
Indian River Bay, 164

Minerology, 138
Movement, 580
Suspended, concentration,

138, 524
Suspended, transport rates,

205

Textural parameters-, 138
SEDIMENTARY

Coastal environments Lewes-

Rehoboth Beach, Del., 159
Facies, patterns and geologic

history of a Holocene trans-
gression, 162

Petrology of the Cretaceous
sediments of Northern Dela-

ware, 391
Rocks in Delaware, strati-

graphy, 396
Processes, 160

SEDIMENTATZON, 130
Coastal Delaware, 160
In Delaware, 472
In estuaries, 131

Study, Delaware Estuary, 580
SEDIMENTOLOGY, 97

And sedimentations, 168
Columbia  Pleistocene!, 397
Of Continental Shelf off Eastern

Coast of United States, 272
Marine, of Delaware coastal

areas, 580
Marine, on Atlantic Continental

Shelf and Slope, 569
Mechanical analysis, size frac-

tion, and profiles, 272
Non-marine, of Delaware coastal

areas, 580
On Continental Shelf off mid-

Atlantic states, 247
Suspended and bottom 138
Containing pollen, 106

SEICHES, 157, 130
SEISMIC PROFILES, SUBBOTTOM, HIGH

RESOLUTION, OF DELAWARE ESTUARY
AND BAY MOUTH, 562

SELECTIVE BREEDING FEASIBILITY,
SHELLFISH! 435

SERPENTINE ROCKS OF PIEDMONT UP-

LAND, CHROMITE AND OTHER MIN-
ERAL DEPOSITS IN, 565

SEWER FACILITIES, 572
SEWERAGE SYSTEM

Deepwater regional, 323
Gloucester and Salem counties,

N. J., 323
SHAD, AMERICAN, 401
SHALLOW WATER RESEARCH AT UNIVER-

SITY OF DELAWARE, 468
SHELF WATERS OFF CHESAPEAKE BIGHT,

CIRCULATION OF, 481
SHELLFISH

Artificial culture, 441
Artificial propagation of, 435
Methods of systems engineering

for growing and marketing,
581

Pesticide content of, 443
Survey of Indian River Bay and
Rehoboth Bay, Delaware, 128
See also Species in question

SHOALING, 507
In Delaware Estuary, 507
In Delaware River entrance to



167

C & D Canal, 486
Materials, 507
See a2so SEDIMENTS, etc.

SHOALS, 130
In Delaware River, 35

SHORE HISTORY, 490
SHORE PROTECTION, 489, 492

See also BEACH EROSION CONTROL
SHORELINE, 344

History of the Atlantic Coast,
Delmarva Peninsula, 290

Plan, 355
SHOREZONK FISHES, 466
SHRIMP

Mysid, abudance in surface
waters of Indian River

Inlet, Delaware, 127
Planktonic, 458
Sand, Crangon Septemspinosa,

220

SILLIMANITE, 461
SKATE

Age determination of, 68
Clearnose, Raja Eglanteria,

copulatory behavior, 221
Clearnose, raja Eglanteria,

fluctations in two regula-
tory components, urea and
sodium chloride, 223

SKY COVER, 483
SMYRNA AREA, Water-Table, Sur-

face-Drainage, and Engineering
Soils Map, 540

SOCIAL VALUES

Of water recreation facili-
ties resulting from an
improvement in water qual-
ity, 81

SOCIO-ECONOMIC DEVELOPMENT

Of Delmarva, 53
SODIUM CHLORIDE, 223

See aLso SALINITY

SOIL CONTAMINATION, 583
SOILS, ENGINEERING MAP

See ENGINEERING SOILS MAP

SOLIDS, DISSOI VED
See DISSOLVED SOLIDS

SOLID WASTE, 583
Management. in Philadelphia

Metropolitan area, 94

SOLUBLE PHOSPHORUS, 448
SOUND VELOCITY, 475
SPAWNING ACTIVITY OF FISH, 455
SPECIFIC CONDUCTANCE, 545, 560

See also SALINITY

SPOIL DISPOSAL, 507
SPORT FISHING, 338

See also FISH, FISHERIES
SQUID, COMMON ATLANTIC, MORPHO-

METRY, 108
STABLE FLY, 471
STANDARDS, POLLUTION CONTROL,

321, 583
STATISTICAL ABSTRACTS

United States, 480
STAUROLITE, 461
STEADY TWO-DIMENTIONAL FLOW

In coastal aquifers, 554
STORAGE, WATER, 318
STORM

Damage hazard along the east
coast of the United States,

182

Data, 490
Frequency, 182

STORMS, COASTAL, OF EASTERN
UNITED STATES, 181

STRAIGHT CHANNELS, PLEISTOCENE,
414

STRATIGRAPHIC
Column for Delaware, 396
Correlation, 399
Record of transgressing seas

in light of sedimentation
on Atlantic coast of New

Jersey, 97
Sections in area of Odessa,

Delaware, 561
STRATIGRAPHY, 97, 533

Of Cretaceous-Tertiary boundary,
561

Of Sedimentary rocks in Dela-
ware, 396

STREAM-BASIN HYDROLOGY, 553
STREAM FLOW, 432

Characteristics and the envi-

ronment, relations between,
553

Monthly, in Delaware, 433
Of surface water, 409



168

See also LOW FLOW, RIVER FLOW,
RUNOFF

STREAM QUALITY, 495
STREAM PURIFICATION CAPACITY, 332
STREAMS, 318

And stream life, Impact of
pollution, 18

Perennial and Intermittent, 550
STRUCTURE AND FUNCTION IN THE

ECOSYSTEM, 203
SUBDRAINAGE PROBLEMS, 408
SUBMARINE SAND RIDGES, 194
SUBSURFACE CONFIGURATION, 406
SURFACE CURRENT DIRECTIONS, 491
SURFACE DRAINAGE

Of Wilmington area, 525
Map

Of Bethany Beach area, 535
Of Dover Quadrangle, 530
Of Ellendale Quadrangle, 526
Of Frankford area, 528
Of Frederica area, 548
Of Lewes area, 529

04' Little Creek Quadrangle,
537

Of Middletown area, 536
Of Milford Quadrangle, 542
Of Millsboro area, 538
Of Milton Quadrangle, 539
Of Mispillion River Quad-

rangle, 547
Of Rehoboth Beach area, 541
Of Smyrna area, 540
Of Taylor's Bridge area, 527
Of Wyoming Quadrangle, 543

SURFACE HYDROLOGY DATA OVER DEL-

MARVA PENINSULA, 403
SURFACE WATER> 328, 407

Availibility, 495
Supply of the United States,

524

SURGE HEIGHTS, 509
SURVEYS, BIOLOGICAL, 330
SUSPENDED LOAD, 495
SUSSEX COUNTY

Comprehensive Development
Plan, 367

Eastern Ground water avail-

ibility, 417
Housing conditions and con-

struction, 363
Housing problems, 368

Land use, 362
Water resources, 409
Western, Ground water availi-

bility, 418
SWAMP

Areas, 538
Deposits, 526
See also WETLANDS

SYNOPTIC SITUATIONS, 181
SYSTEMS ANALYSIS, 335

And environmental management,
94

Applied to Delaware Estuary,
289

For optimal water quality man-
agement, 263

In estuarine water pollution
control, 287

Of oyster production, 435
SYSTEMS ENGINEERING

And development: of commercially
valuable marine resources,
441

For oyster hatcheries, 435
In Delaware area, 581

TABANI.DAE, 400
Trap for collecting, 45

TAR CONSTITUENTS IN WASTE WATERS,
7

TAYLOR'S BRIDGE AREA, Water-Table,
Surface-Drainage and Engineering
Soils Map, 527

TEMPERATURE, 318, 436, 437, 448,
452, 454, 455, 475, 481, 483,
524, 563
Cycle of waters of Continental

Shelf, 21
Of surface water, Breakwater

Harbor, 479
Surface, 485

TERMINAL

Deepwater, in Delaware Bay, 505,
506

Offshore, deepwater, 503
TEXTURE OF DELAWARE'S ATLANTIC

BEACHES, 461
THERMAL POLLUTION, 125, 134, 232,

336

Effect on estuarine complex, 580



169

See aZso HEAT, TEMPERATURE
THERMAL STRUCTURE OF SHELF WA-

TERS, 481
TIDAL

Amplitude ratio vs. distance,
112

Currents, 491, 580
Across the Delaware Bay

mouth, 205
Data, 112
Deltas, 97
Dynamics, 130, 157

In estuaries, 112, 131
Estuaries, flushing, 227

Graphic representations of
salinity in, 270

Flow, 559, 112
In Delaware River, 560

Influences of Delaware Estu-

ary, 61
Prism, 510
Range, 488
Waters, 336

TIDAL MARSHES, 97, 408, 466,
535, 538, 542, 543, 548,
537, 550

Ecology and wildlife, 449
Eco lo gy in De 1 aware, 447
Deposi ts, 539, 541 550
Productivity, 466
Shoreline, 344

TKDE SURVEY OF DELAWARE BAY,

476

TIDES, 130, 131, 157, 448
485, 491
Empirical analysis, 157
In Delaware Bay and River,

484
In Delaware River, 35
Of 5-8 March 1962, The Great

Atlantic West, 273
TIDEWATER'S DELAWARE REFINERY

Waste control and treatment;
evaluation of treatment

methods, 148
TOPOGRAPHY! 475, 567

In Delaware Valley, l79
Of Delaware, 348

TOURT,SM ANQ RECREATION, 478

TOXICS, 322
TRACER DYES IN FLUSHING SBJDIES,

228

TRANSFER TERMINAL IN DELAWARE,
311

TRANSPARENCY ! 436 ! 47 5 ! 48 5
See aZso TURBIDITY

TRANSPORT MECHANISM, 467
TRANSPORTATION BENEFITS, 503
TRAM. FISHERY INVESTIGATIONS, 444
TRICAINE, EFFECTS OF ON HEART RATE

OF HOGCHOKER, 460
TURBIDITY, 320, 455, 495,

Across the Delaware Bay mouth,
205

See aZso TRANSPARENCY

UNDERGROUND WATER SUPPLIES, 369
UNIT HYDROGRAPHS, 495
UPLANDS, HUNTER USE AND HARVEST,

350

UTILIZATION
Of water in Northern New Castle

County, 402
Public access areas and waters,

346

UNIVERSITY OF DELAWARE MARINE
LABORATORIES! 251

UREA, 223

V EGE TAT ION AS PEG T S OF C LI MAT I C
WATER BALANCE, 398

VEGFTATION, AQUATIC, SURVEY, 345

WASTE
Contxol and treatment, Tidewa-

ter's Delaware refinery, 148
Disposal, 322
Heat released into the Delaware

River Estuary, dispersion and
cooling, 232

Inpu ts, 571
Iron discharges, accumulation

and distribution, 377
Load, carbonaceous oxygen-de-

manding, 319
Treatment methods, 336
Treatment requirements, zoned

optimization made],! 262
Water! 323

WASTES! EFFECT OF CHLORINATING, 583



170

WATER ANALYSIS OF DELAWARE RI-

VER, 557
WATER BALANCE> CLIMATIC, OVER

THE DELMARVA PENINSULA, 180
WATER CONDITIONS IN DELAWARE,

432, 433
WATER CONTROL, 495
WATER DEMANDS AND WITHDRAWALS,

318

WATER DISCHARGE

See FLOW

WATER INFLOW, EFFECT ON DISTRI-
BUTION OF SALINITY, 545

WATER IN THE U. S., ESTIMATED
USE, 558
Water levels

1957, 384
1958, 385
1956, 386
And artesian pressures,

1955, 383
In Delaware, 425, 426

WATER LOSS, 563
WATER MANAGEMENT, 354
WATER NEEDS, 494

Gross and net, 495
WATER POLLUTION CONTROL BY

MATHEMATICAL MODEL OF DIS-

SOLVED OXYGEN% 288
WATER PROBLEMS, 328
WATER QUALITY, 94, 318, 323,

328, 348, 524, 567, 571, 580,
583

Analysis of Delaware River
Es tuary, 202

Characteristics of New Jersey
streams, 531

Criteria, 185
Data, Managed by digital

computer techniques, 210
In Delaware Estuary, 556
Of Delaware River Basin anal-

yzed, 293
Estuarine, management and

forecasting, 289
Improvement, 571

For water recreation facil-

ities, 81
Limitations in Delaware Estu-

ary, 296
Measured by chemical and phys-

ical analysis, 200
Optimal, Management by systems

analysis, 262
Regulations, 336
Research, 470
Sanitary, in Lower Delaware

River, 378
Standards, 335, 337, 369

Enforcement, 324
Variations in Broadkill River,

Estuary, 456
WATER QUANTITY, 94
WATER RECREATION FACILITIES, SO-

CIAL VALUES, 81
WATER, RECREATION USES, 334
WATER RESEARCH, 167
WATER RESOURCES, 325, 366, 410

Administration in Delaware, 394
Allocation, 324
Delaware, 328, 354, 381
Development in Delaware, 489,

492, 504
Of Delaware River Basin, 563
North Atlantic Regional, 508
Northern Delaware, 407
Philadelphia area, 533
Some resorts in the North Sea,

122

Sussex County, 409
MATER-RIGHT LAWS IN DELAWARE, 328
WATER, SALT MARSH, MANAGEMENT,

268

WATER STANDARDS, ESTUARY AND NON-
TIDAL, 320

WATER FOR SUPPLEMENTAL IRRIGATION

IN DELAWARE, 387
WATER SUPPLY

Of beach area between Ocean City,
Maryland, and Rehoboth Beach,
Delaware, 568

Characteristics of streams in

the Delaware River Basin and
in Southern New Jersey, 551

Delaware, Public, 352
Surface and ground, 322
And use in Delaware, 567
And use in the drainage basins

of the Delaware River system,
420

Wilrnington, 313


