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BIBLIOGRAPHY 

1. Adams, J. K., and D. H. Boggess (1964) HATER-TABLE, SURFACE­
DRAINAGE, AND ENGINEERING SOILS MAP OF THE ELLENDALE 
QUADRANGLE, DELAWARE 

REF: See U. S. Documents, Department of the Interior 
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DRAINAGE, AND ENGINEERING SOILS MAP OF THE TAYLOR'S 
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TABLE, SURFACE-DRAINAGE, AND ENGINEERING SOILS MAP OF 
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REF: See U. S. Documents, Department of the Interior 
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SURFACE-DRAINAGE, AND ENGINEERING SOILS MAP OF THE DOVER 
QUADRANGLE, DELAWARE 

REF: See U. S. Documents, Department of the Interior 
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7. A1bersmeyer, W., and L. V. Ericksen (1959) INVESTIGATIONS ON 
THE EFFECTS OF TAR CONSTITUENTS IN WASTE WATERS 

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

8. Alexander, J. L., JR. (1971) HUNTER SUCCESS EVALUATION ON PUB­
LIC HUNTING AREAS 

REF: See Delaware Documents, State 

9. AUs, R. T. (1969) KILLIFISH PREDATION OF MOSQUITOES IN LmtJ­
LEVEL IMPOUNDED DELAWARE SALT-MARSHES 

REF: See Delaware Documents, University 

10. American Fish Farmer and World Aquaculture News (1970) SCIENTISTS 
SEE PESTICIDE DANGER 

Inte~view with D~. Thomas Duke~ Di~ecto~ of (USDI) Bu~eau 
of Comme~cial Fishe~ies Pesticide Field Station in Gulf 
B~eeze~ Flo~ida. D~. Duke ~eviews findings on e.f.fects of 
pesticides in low concent~ations on fish and food-chain 
aquatic o~ganisms. 

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

11. American Waterways Operators, Incorporated (1967) WATERSIDE SITE 
PLANT LOCATIONS AND EXPANSIONS 1966 

Ame~ican WateY'V1ays Ope~ato~s has reco~ded the g~oUJth 0 f 
indust~ial mate~ial p~oduction facilities and UJate~bo~ne 
comme~ce shipping facilities since 1953. L{sts individual 
facilities built" expanded~ o~ planned fo~ const~uction on 
UJate~f~ont sites in 1966 by individual ~ive~s and baws. 

REF: American Waterways Operators, Incorporated, ltJashing­
ton, D. C., March 1967 
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12. Amos, W. H. (1956) A SELECTIVE BIBLIOGRAPHY CONCERNING THE 
HYDROGRAPHY AND BIOLOGY OF THE DELAWARE RIVER ESTUARY 

REF: See Delaware Documents, University 

13. Anderson, P. ~tJ., and J. R. George (1963) H'ATER QUALITY CHARACT­
ERISTICS OF NEW JERSEY STREAMS 

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

14. Au1enbach, D. B., and A. J. Kap10vsky (19.58) COMPREHENSIVE 
STUDY OF POLLUTION AND ITS EFFECT ON THE WATERS WITHIN 
THE NANTICOKE RIVER DRAINAGE BASIN 

REF: See Delaware Documents, State 

15. Au1enbach, D. B., and A. J. Kap10vsky (1961) COMPREHENSIVE 
STUDY OF POLLUTION AND ITS EFFECT ON THE WATERS ~!ITHIN 

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 
(1966) EVALUATION OF THE WATER RESOURCES OF DELATtJARE 

REF: See Delaware Documents, University 

17. Barksdale, H. C., and J. B. Graham (1952) PROGRESS OF THE 
INVESTIGATION OF THE GROUND WATER RESOURCES OF THE LmtJER 
DELAWARE RIVER BASIN 

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

18. Bartsch, A. F., and W. M. Ingram (1959) STREA.,"1 LIFE AND THE 
POLLUTION ENVIRONMENT 

IUus:tr>ations.. and fieZd investigations shoiJJing impact of 
polluti.on upon. s-tr>eams and str>eam Zife. 

REF: Public W"orks .. Publ~cation, volume 9U, number 7, 
pp. 104-110. 
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19. Bascom, F. (1904) WATER RESOURCES OF THE PHILADELPHIA DISTRICT, 
FLORENCE 

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

20. Bigelow, H. B. (1915) EXPLORATION OF THE COASTAL WATERS BETWEEN 
NOVA SCOTIA AND THE CHESAPEAKE BAY 

Cruise JuZy and August 1913 by U. S. Fisheries schooner 
"Grampus /I 

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. (1933) STUDIES OF THE HATERS ON THE CONTINENTAL 
SHELF; CAPE COD TO CHESAPEAKE BAY: I, THE CYCLE OF 
TEMPERATURE 

Data taken on cruises 1923 to 1932. 

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

22. Bigelow, H. B., and M. Sears (1935) STUDIES OF THE WATERSON 
THE CONTINENTAL SHELF; CAPE COD TO CHESAPEAKE BAY: II, 
SALINITY 

Data taken on cruises 1889 to 1933. 

REF: Papers ot'!. physical oceanography and meteorology, 
volume 4, nunlber 1, 94 pages, 1935. Massachusetts Institute 
of Technology and Woods Hole Oceanographic Institution, 
Woods Hole, Massachusetts. 

23. Bishopp, F. C. (1939) THE STABLE-FLY: HOW TO PREVENT ITS 
ANNOYANCE AND LOSSES TO LIVESTOCK 

REF: See U. S. Documents, Department of Agriculture 
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24. Bock, William (1966) HYDROCHEMICAL FACIES AND GROUND WATER FLmA] 
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 (1964) 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 (1964) WATER-TABLE, SURFACE­
DRAINAGE, AND ENGINEERING SOILS MAP OF THE MIDDLETOWN AREA, 
DELAWARE 

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

27. Boggess, D. H., and J. K. Adams (1965) 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 (1965) 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 O. J. Coskery (1964) WATER­
TABLE, SURFACE-DRAINAGE, AND ENGINEERING SOILS MAP OF THE 
MILTON QUADRANGLE, DELAWARE 

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

30. Boggess, D. H., J. K. Adams, and C. F. Davis (1964) WATER-TABLE, 
SURFACE-DRAINAGE, AND ENGINEERING SOILS MAP OF THE REHOBOTH 
BEACK AREA, DELAWARE 

REF: gee U. s:. Documents, Department of the. Interior 



10 

31. Boggess, D. H., J. K. Adams, and C. F. Davis (1964) l-TATER-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., O. J. Coskery, and C. F. Davis (1964) WATER­
TABLE, SURFACE-DRAINAGE, AND ENGINEERING SOILS MAP OF THE 
MILFORD QUADRANGLE, DELAWARE 

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

33, Boggess, D. H., C. F. Davis, and O. J. Coskery (1965) 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 (1962) ARTIFICIAL RECHARGE OF 
GROUND WATERS 

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

35. Boggs, F. C. (1929) THE DELAWARE RIVER FROM PHILADELPHIA TO THE 
SEA 

Histo~, originaZ condition (shoaZs); river hottom tides 
and currents; annuaZ variation theoreticaZ investigations 
(1878-1926); improvements on the DeZauJare River, dredging, 
etc. Discussion. 

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

36. Bradley, E. (1969) 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 (1969) THE ECONOMIC AND 
ENGINEERING FEASIBILITY OF A UNIFIED WATER SYSTEM FOR NORTH­
ERN NEW CASTLE COUNTY, DELAWARE 

REF: Bee Delaware Documents, University 

38. Bretschneider, C. L. (1959) HURRICANE SURGE PREDICTIONS FOR 
DELAWARE BAY AND RIVER 

39. 

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

Bumpus, D. F. (1965) RESIDUAL DRIFT ALONG THE BOTTOM ON THE 
CONTINENTAL SHELF IN THE MIDDLE ATLANTIC BIGHT SEA 

PZa$tic and b~ass sea-bed drifters have been used to 
investigate residuaZ drift aZong the bottom on the con tin­
entaZ sheZf!) be-t;ween Nantucket BhoaZs and the offing of 
DeZaware Bay. Bome concZusions: the residuaZ drift is 
variabZe; there is a definite residuaZ drift toward the 
mouths of estuaries; the rate of residual flow varies 
from < 0.1 to 0.7 nauticaZ miles per day~but more 
frequently 0.2 to 0.5 nautical miles per day; the recover­
ies are biased by the intensity of bottom trmvling in 
certain areas. 

REF: Limnology and Oceanography, Supplement to volume 10, 
pages R48 to R53, 1965. Lawrence, Kansas 

40. Bumpus, D. F., and L. M. Lauzier (1965) SURFACE CIRCULATION ON 
THE CONTINENTAL SHELF OFF EASTERN NORTH AMERICA BETWEEN 
NEWFOUNDLAND AND FLORIDA 

Drift bottles were released at various points along the 
Continental Shelf. Extensive data with- maps are presented 
to show the nuniber of bottles released!) percent recovered!) 
place and time of recovery!) for eaah month of year!) from 
wh.i"ch the circulation is plotted for nontidal drift for 
each (direction and speed). 

REF: Serial atlas of the marine environment, American 
Geographi_ca1 Society, New York, New York, 1965. 
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41. Burton, I., R. W. Kates, J. R. Mather, and R. E. Snead (1965) 
THE SHORES OF MEGALOPOLIS: COASTAL OCCUPANCE AND HUMAN 
ADJUSTMENT TO FLOOD HAZARD 

From Maine to Cape Hatteras 1302 miles of shore vieY'e studied 
with one sample area in Delawa!'e (Jovering 8% of the stqte 
shore (at Bethany Beaah). The history of the Bethany area 
is desaribed, as well as the physiaal features--sand dunes, 
mean low and high tide areas, zonal uses: industrial, aom­
meraial, pubUa, residential, reareational .. agriauUural. 
The emphasis is on the adjustment to storm damage, and 
human use of the· shore. 

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

42. Byron, G. (1969) DELAWARE'S WETLANDS 

Wetlands aomprise 1/8 of the state's area. Flora and 
fauna of wetlands and estuaries form in.terdependent patternS 
in whiah aU elements aontribute and sha!'e. In 1930's 
some marshes were ditahed and drained to dearease number of 
mosquitoes .. only to threaten survival of blaak duaks and 
muskrats that lived in these wetlands. Reviews history 
of muskrat trapping. ') 

REF: 
1969. 

Delaware Today, volume 8, number 4, October-November, 
Wilmington, Delaware 

43. Cairns, J. (1956) EFFECTS OF HEAT ON FISH 

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

44. Carriker, M. R. (1955) CRITICAL REVIEW OF BIOLOGY AND CONTROL OF 
OYSTER DRILLS Urosalpinx and Eupleara 

REF: See U. S. Documents, Department of the Interior, U. S. 
Fish and IU1dlife Service 
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45. Catts. E. P. (1970) A CANOPY TRAP FOR COLLECTING TABANIDAE 

An inexpensive portable trap is desaribed for aolleating 
tabanids. Dry-iae-baited traps aaptured as many as 1,000 
tabinids per hour during peak seasons. Mosquitoes 3 punkies, 
swipefUes3 blaakfUes, and stable fUes were also aaptured 
in large numbers. 

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

46. Chamberlain, E. B. (1950) WATERFOWL MANAGEMENT 

REF: See Delaware Documents, State 

47. Chamberlain, E. B. (1951) A SURVEY OF THE MARSHES OF DELAWARE 

REF: See Delaware Documents, State 

48. Chamberlain, E. B. (1952) WATERFOWL IN DELAWARE BAY 

REF: See Delaware Documents, State 

49. Chamberlain, E. H., R. K. ¥artinson, and S. L. Clark (1971) 
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 (1949) EFFECTS OF OIL MIXED 
WITH CARBONIZED SAND ON AQUATIC ANI~LS 

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

51. Cohen, B., and L. T. McCarthy (1962) SALINITY OF TH,E DELAWARE 
ESTUARY 

REF: See Uo, S. Documents, Department of the Interior 
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52. Cole, A. E. (1941) THE EFFECTS OF POLLUTIONAL WASTES ON FISH 
LIFE 

REF: Symposium on Hydrobio1ogy, 241 pages, 1941. Univer­
sity of Wisconsin, Madison, Wisconsin 

53. Cook, R. w. (1969) THE SOCIA-ECONOMIC DEVELOPMENT OF DELMARVA 
DURING THE SEVENTIES 

A definitive statement of Delmarva characteristics today) 
what the historic trend has been~ and what we can expect 
to occur in terms of population changes and economic act­
ivity broadly classified by type and geographic distrib­
ution. An overlay map accompanied the original presentation. 
Has 14 pages. 

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

54. Coskery, O. J. (1956) WATER LEVELS AND ARTESIAN RESOURCES IN 
DELAWARE, 1955 

REF: See Delaware Documents, University 

55. Coskery, O. J. (1961) WATER LEVELS IN DELAWARE, 1957 

REF: See Delaware Documents, University 

56. Coskery, O. J. (1961) WATER LEVELS IN DELAWARE, 1958 

REF: See Delaware Documents, University 

57. Coskery, O. J., and R. A. Gardner (1965) GROUND-WATER LEVELS IN 
THE U. S. 1958-1962, NORTHEASTERN STATES 

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

58. Coskery, O. J., and W. C. Rasmussen (1958) WATER LEVELS IN 
DELAWARE, 1956 

REF: See Delaware Documents, University 
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59. Cronin,L. E. (1954) HYDROGRAPHY 

REF: See Delaware Documents, University 

60. Cronin, L. E. (1964) THE ROLE OF MAN IN ESTUARINE PROCESSES 

61. 

The effect of diversions of water from Delaware River to 
N~ York City is discussed. Predictions by Ketchum and 
biologists on effects of salinity change. Segerstraale 
(1951) reported that avg. changes of 0.5 - 75° /00 pro­
duced significant changes in the effective distribution of 
estuarine species. Discusses effects of additions of heat 
on a continuous basis. Also discusses changes in salinity, 
rrodifications of shape of estuaries, effect of biocides, 
addition of nutrient chemicals, radioactive waste, pulp 
waste, geological process, biological processes and activity 
in the ocean, operating control of modification of estuar­
ines. Such control now dispersed among many states and 
federal legislative bodies, executive agencies, and puhlic 
will. Example given: Massachusetts recently requires 
review and prior approval of aU proposed modification of 
marshlands, shores and coastal landS. This law overrides 
the privilege of private ownership in recognition of the 
effects of such modification on public interest. 

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

Cronin, L. E., F. C. Daiber, and E. M. Hurlburt (1962) 
QUANTITATIVE SEASONAL ASPECTS OF ZOOPLANKTON IN THE DELA­
WARE RIVER ESTUARY 

The Delaware estuary was sampled quantitatively for zoo­
plankton over a 2-year period. The total standing crop of 
zooplankton waa always greatest in the estuary with smaller 
catches in the river and in the ocean. The species were 
identified and their relative abundance described. GiVes 
detailed description of the Delaware Estuary, drainage area, 
tidal influences, flow of river. Plankton collections made 
at quarterly intervals to embrace extremes of temperature 
and river-flow. 

REF: Chesapeake Science, volume 3, numb.er 2, pages 63-93, 
June 1962. Natural Resources Institute of the University 
of Maryland, Chesapeake Biological Laboratory, Solomons, 
Maryland 
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62. Crosswhite, W. M. (1968) USE OF WATER FOR SUPPLEMENTAL IRRIGATION 
IN DELAWARE 

REF: See Delaware Documents, University 

42.~~h~~ 63. Curtis, L. (1969) THREE YEAR SURVEY OF THE PESTICIDE CONTENT OF 
SHELLFISH IN DELAWARE'S TIDAL WATERS ~ S '~3 '-\ ::s 

REF: See Delaware Documents, University 

64. Daiber, F. C. (1955) TRAWL FISHERY INVESTIGATIONS 

REF: See Delaware Documents, University 

65. Daiber, F. C. (1956) A COMPARATIVE ANALYSIS OF THE WINTER FEEDING 
HABITS OF TINO BENTHIC STREAM FISHES 

The stu~~ was conducted on barred fantail darters and northern 
mottled sculpins, colleoted from a small headWater stream in 
Allegany County, New York 

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

66. Daiber, F. C. (1959) OBSERVATION ON THE DEEP-SEA ELECTRIC RAY 

A single female was taken by otter trawl by M/V Delaware 
in February 1958. The size and physiologicaZ oharacteristios 
are described. 

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

67. Daiber, F .. C. (1959) TIDAL MARSH: CONFLICTS AND INTERACTIONS 

REF: See Delaware Documentsl> University 
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68. Daiber t F. C. (1960) TECHNIQUE FOR AGE DETERMINATION IN THE 
SKATE 

A technique was deveZoped for demonstratinp the presence 
of dense opaque rings aZternating with transZucent rinps 
and their reZation to age. 

REF: COPEIA, number 3, pages 258-260, September 1960. 
American Society of Ichthyologists and Herpetologists, 
National Museum, Washington, D. C. 

69. Daiber, F. c. (1968) TIDE MARSH ECOLOGY AND WILDLIFE 

REF: See U. S. Documents, Executive Appointments, NCMR&ED 

70. Daiber, F. C. (1969) ACADEMIC COMMUNITY DESIGN 

REF: See Delaware Documents, University, Marine Laboratories 

71. Daiber, F. C., D. Aurand, F. L. Gooch, and R. Reimo1d (1969) 
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 (1970) FLUSHING 
PATTERN OF CERTAIN TIDAL STREAMS IN DELAWARE 

REF: See Delaware Documents, University 

73. Daiber, F. C., and R. A. Booth (1958) NOTES ON THE BIOLOGY OF THE 
BUTTERFLY RAYS:. GYMNURA ALTARELA AND GYMNURA MICRURIA 

mdividuaZs from DeZOJ.;)are Bay otter trOJ.;)Z coUections were 
examined. These were coZZected at different depths and 
saZini-ties between 1956 and 195.9 and their sizes3 sex3 

ovarian conditions3 and embryo dimensions studied. 

REF: COPEIA, number 2, pages 137-139, June 1958. American 
Society of Ichthy10gists and Herpetologists, National 
Mus.:eum, Washing ton, D. C. 
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74. Daiber, F. C., J. Gallagher, and M. J. Sullivan (1971) TIDE MARSH 
ECOLOGY AND WILDLIFE 

REF: See Delaware Documents, University 

75. Daiber. F. C., and G. W. Schmelz (1968) AN ANALYSIS OF TEMPERATURE 
AND SALINITY LEVELS ON GROWTH AND SURVIVAL OF THE STRIPED 
KILLIFISH 

REF: See Delaware Documents, University 

76. Daiber. F. C., and R. l>1. Smith (1969) ANALYSIS OF FISH POPULATIONS 
IN THE DELAWARE BAY AREA 

REF: See Delaware Documents, State 

77. Daiber, F. C., and R. W. Smith (1970) AN Ai-JALYSIS OF FISH POP­
ULATIONS IN THE DELAWARE BAY AREA 

REF: See Delaware Documents, University 

78. Daiber, F. C., and R. W. Smith (1970) AN ANALYSIS OF THE WINDOW­
PANE FLOUNDER POPULATION IN THE DELAWARE BAY AREA 

REF: See Delaware Documents, University 

79. Daiber, F. C., and R. W. Smith (1971) AN ANALYSIS OF THE WEAKFISH 
POPULATIONS IN DELAWARE BAY AREA 

REF: See Delaware Documents, University 

8Q. Daiber, :F. C., and R. C. Wockley (1968) AN ANALYSIS OF THE FISH 
POPULATIONS IN DELAWARE BAY AREA 

REF: Bee Delaware Documents, University 

81. Davidson, P., F. G. Adams, and J. Seneca (1966) THE SOCIAL VALUES 
OF WATER RECREATION FACILITIES RESULTING FROM AN IMPROVEMENT 
IN WATER QUALITY: THE DELAWARE ESTUARY 

REF: Pages: 175-211 in Water 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,., H. Boggess (1964) 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 O. J. Coskery (1965) 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. (1960) ZOOPLANKTON OF THE SURFACE WATERS OF THE 
DELAWARE BAY REGION 

85. 

Samples of zooplankton collected from 1929 to 1935 at 40 
stations in the DelmJare Bay. Copepods dominated. There 
is a wide annual temperature :r>ange (0-25 deg:r>ees C) so few 
organisms occu:r> throughout year>. Has 19 figu:r>es and 4 
tables with detailed info:r>mation. 

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

, 

Delaware Bay Transportation Company Feasibility Study Group (1970) 
STATEMENT SUBMITTED TO THE GOVERNORwS TASK FORCE ON MARINE 
AND COASTAL AFFAIRS, STATE OF DELAWARE 

Delawa:r>e Bqy T:r>anspo:r>tation Company is owned by four oil 
companies; has been 'joined by nine othe:r>s to form and 
finance the feasibility study g:r>oup. Their plan~ presented 
Decembe:r> 1970 at Dover .. consists of the foUowing elements: 
Uze of large zupe:r>tankers; an offsho:r>e terminal located 6 1/2 
miZeEI off Big Stone Beach. TuJo submerged pipe lines connect­
ing this receiVing te:r>minal to the shore~ offshore tank 
ztorage facUities on p:r>ope:r>ty owned by the above oil com­
paniez~ an onEIno:r>e pipeline f:r>om the zto:r>age facilities to 
the participating refine:r>ies. There is complete assurance 
that these plans ar>e in line with concern for the preser­
vation of the envi':r>onment. The histoY"y and details of the 
prodect a:r>e dig()Us.8ed~ map~ graph~ and 2 engin.eering drawings 
of proposed faciUty. 

REF: Delaware Bay Transportation Company, c/o Atlantic 
Richfield Company, Philadelphia, Pennsylvania 
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86. Delaware Geological Survey (1961) THE STORY OF YOUR STATE GEOLOGI- ) 
CAL SURVEY'S SEARCH FOR WATER 

REF: See Delaware Documents, Uniwersity 

87. Delaware State Chamber of Commerce, Inc. (1970) DIRECTORY OF COM­
MERCE AND INDUSTRY: STATE OF DELAWARE 

Sections: (1) Alphabetical classification according to 
company name. (2) MaJor gt·oup Standard Industrial Classif­
ications. (3) Classification according to business or 
service. (4) Classification according to location. 
(5) Alphabetical listing of nonmanufacturing and (6) manu­
facturing industries. 

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

88. De Sylva, D. P., F. A. Ka1ber, Jr., and C. N. Shuster, Jr. (1962) 
FISHES IN THE SHORE ZONE AND OTHER AREAS OF THE DELAWARE 
RIVER ESTUARY. Also publish~d as FISHES AND ECOLOGICAL 
CONDITIONS IN THE SHORE ZONE OF THE DELAWARE RIVER ESTUARY, 
WITH NOTES ON OTHER SPECIES COLLECTED IN DEEPER HATER 

REF: See Delaware Documents, University 

89. De Wiest, R. J. M. (1965) GEOHYDROLOGY 

Written about ground-water hydrology primarily for civil 
engineers. Chapters: S cope and his tory. Surface water ~ 
relation to ground water. Ground water flow. Theory of 
ground-water movement. Steady-state flow. Mechanics of 
well flOVJ.. MuUiple-phasB flOVJ. DiSpersion. Numerical 
methods of ground-water flow .. 

REF: John Wiley and Sons, New York 

90. de Witt, W., III (1971) WATER QUALITY VARIATIONS IN THE BROADKILL 
RIVER ESTUARY 

REF: Se'e Delaw.are Documents., Universi.ty 

) 

) 
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91. Downes, J. A. (1958) THE GENUS Culicoides (DIPTERA: CERATOPOGONIDAE) 
IN CANADA 

An introductory T'evie1lJ. MOT'e than 55 species have been found 
and many mOT'e T'emain undiscoveT'ed. They OCCUT' in damp places 
thpoughout the country. The blood-sucking species feed on 
man, othep mammals, and bil'ds. 

REF: Proceedings of the 10th International Congress on 
Entomology, volume 3, pages 800-808, 1956. Entomological 
Society of America, College Park, Maryland 

92. Drake, C. L., M. Ewing, and G. H. Sutton (1959) CONTINENTAL MAR­
GINS AND GEOSYNCLINES: THE EAST COAST OF NORTH AMERICA, 
NORTH OF CAPE HATTERAS 

Available geological and geophysical evidence, demonStl'ates 
the stl'uctul'e of the continental mal'gin of eastern N. Ame1'ica 
and its similaPity to ancient geosynclines. 

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 (1954) CHEMICAL CHARACTERISTICS 
OF DELAWARE RIVER WATER, TRENTON TO MARCUS HOOK 

REF: 8ee U. S. Documents, Department of the Interior 

94. Earth Week Committee (1970) THE DELAWARE VALLEY ENVIRONMENT: 
STATUS AND PROSPECTS 

Technical symposium on ail' pollution, 1lJatel' quantity and 
quality in the Dela1lJaPe VaUey; soUd 1lJas-te management in 
Philadelphia metl'opolitan l'egion, ;p.adiation, biological 
aspects of poUution; systems analysis and em;il'onmental 
management; ecological planning and design, enpiT'onmental 
law and public policy. 

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

95. Eastman, A. S., and R. C. Beckett (1931) PUBLIC WATER SUPPLIES OF 
DELAWARE 1931 

REF: See: Delaware Documents, State 



22 

96. Feldmeier, J. R. (1969) THE INSTITUTE FOR THE DEVELOPMENT OF 
RIVERINE AND ESTUARINE SYStEMS 

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

97. Fischer, A. G. (1961) STRATIGRAPHIC RECORD OF TRANSGRESSING SEAS 
IN LIGHT OF SEDIMENTATION ON THE ATLANTIC COAST OF NEW 
JERSEY 

The presently transgressing sea has a marginal low and 
intermediate energy zone o.f tidal marshes and lagoons, 
proteated .from the wave energy o.f the open ocean by barrier 
beaches. Peats and muds are being deposited in the tidal 
marshes, sands and muds in the lagoons. The sands are 
largely derived .from the ocean and deposited as tidal 
deltas, which start as gaps in the barrier beaahes and 
grow aaross the lagoon toward the mainland. Implications 
.for sedimentology and stratigraphy. 

REF: American Association of Petroleum Geologists, 
Bulletin, volume 45, number la, pages 1656-1666, 1961. 
Tuls:a, Oklahoma 

98. Florio, A. J. (1950) SALT MARSHES: NOTES ON THEIR ORIGIN AND 
MANAGEMENT 

REF: See Delaware Documents, State 

99. Gaither, W. S., ed. (1968) OCEAN ENGINEERING EDUCATION: PRO­
CEEDINGS OF A WORKSHOP AT THE UNIVERSITY OF DELAWARE IN 
OCTOBER 1968 

REF: See Delaware Documents, University 

100. Geological Survey (1964) HYDROLOGIC INVESTIGATIONS ATLAS 

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

101. Ghyben, B.o W. ,(1889) NOTA IN VERBAND MET DE VOORGENOMEN PUT 
BORING NABIJ AMSTERDM1 

REF: K. lnst. lng. Tijdschr., The Hague, 1888-1889. 

) 

) 
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102. Goldfield, M. 0., R.P. Kandle, and Sussman (1967) PROGRESS REPORT 
ON ARBOVIRUS STUDIES IN NEW JERSEY 

In 1966 only one case of arbovi'l'Us encephalitis was recog­
nized in a New Jersey hospital. 'This was a California 
vi'l'Us. Most of the potential host isolations have been 
from mammals. A natural cycle of mammals--Aedes mosquitoes--
has been suggested. This finding makes the continued surveillance 
of California vi'l'US activity imperative. This study has been 
qreatly expanded in New Jersey. 

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. (1935) POLLUTION BY OIL IN RELATION TO OYSTERS 

104. 

105. 

REF: American Fisheries Society, Transactions, volume 65, 
page 293, 1935. ~,;rashington, D. C. 

Graham, R., and C. A. Lesser (1970) COOPERATIVE MIGRATORY BIRD 
CENSUSING AND BANDING 

REF: See U. S. Documents, Department of the Interior, U. S. 
Fish and Wilf1ife Service 

Groot, J. J. (1955) SEDIMENTARY PETROLOGY OF THE CRETACEOUS SEDI­
MENTS OF NORTHERN DELAWARE IN RELATION TO PALEOGRAPHIC 
PROBLEMS 

REF: See Delaware Documents, University 

10.6. Groot, J. J. (1966) SOME OBSERVATIONS ON POLLEN GRAINS IN SUSPENSION 
IN THE ESTUARY OF THE DELAWARE RIVER 

Pollen spectra of samples of suspended and bottom sediments 
in the Delaware RiVer estuary represent the regional veget­
ation of the basin as a who le rather than local plant com­
munities. There appears to be a relationship between the 
number of pollen grains and the quality of mineral mai;ter> 
in suspension suggesting that the two types of paY'ticler, 
al'e transported together and in similar fashion" thai; 1:1], 
primari ly by lJater currents. 

REF: Marine Geology, volume 4, number 6, pages 4n9-4l~, 1966. 
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107. Groot,.T. J., D. M. Organist, and H. G. Richards (1954) HARINE 
UPPER CRETACEOUS FORMATION OF THE, CHESAPEAKE AND DELAHARE 
CANAL 

REF: See Delaware Documents, University 

108. Haefner, P. A., Jr. (1964) MORPHOMETRY OF THE COMMON ATLANTIC 
SQUID AND THE BRIEF SQUID IN DELA\-JARE BAY 

Growth rate3 Zength frequency~ weight~length ratios 3 and 
change of body shape are presented and discussed. 

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

109. Haefner, P. A., Jr., and C. N. Shuster, Jr. (1964) LENGTH INCRE­
MENTS DURING TERMINAL MOLT OF THE FEMALE BLUE CRAB IN 
DIFFERENT SALINITY ENVIRONMENTS 

The study was initiated to determine if observed differences 
in the size of adult female blue crabs in the Delmarva 
Peninsula area were related to the salinity of the environ­
mental waters in which the crab undergoes the terminal 
molt. No significant correlation was 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. (1967) ECONOMIC ASPECTS OF THE DELAWARE RIVER 
ESTUARY PROGRAM 

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

111. Hardison" C. H., and R. O. R. Martin (1963) TtJATER 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. (1966) 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 KX vs. K 
for the Delaware estuary. Damping parameter, UK vs. K -
for Delaware estuary maximum tidal discharge vs. distance 
from Trenton. Variation of tidal energy dissipation along 
Delaware estuary. Tidal data for Delaware estuaY"y, and 
maximum tidal discharge and velocity, Delaware estuary. 

REF: Chapter 10, part 2, pages 522-545, in Estuary and 
Coastline Hydrodynamics, Ippen, A. T., ed. McGraw-Hill 
Book Company, Inc., New York, New York 

113. Harman, 0., (1968) ENVIRONMENTAL CONTROL SYSTEM FOR OYSTER 
FARMING 

REF: See Delaware Documents, University 

114. Harmic, J. L. (1969) 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 (1967) CIRCULA­
TION OF SHELF WATERS OFF THE CHESAPEAKE BIGHT 

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

116. Headlee, T. J. (1945) THE MOSQUITOES OF NEW JERSEY AND THEIR 
CONTROL 

Structure, classification, and keys; the New Jersey mosquito 
fauna; mosquito biology; environmental influence; history of 
mosquito control in New Jersey; mosquito repellants; lcws re­
lating to mosquito control; economic effect of mosquito reduction. 

REF: Rutgers University Press, Rutgers, The State University, 
New Brunswick, New Jersey 



26 

117. Heck, L. W. eta al. (1966) DELAWARE PLACE NA~ES 

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

118. Hely, A. G., and F. H. Olmsted (1963) SOME RELATIONS BETWEEN 
STREAM FLOT-V' CHARACTERISTICS AND THE ENVIROW1ENT IN THE 
DELAWARE RIVER REGION: CONTRIBUTIONS TO STREAM-BASIN 
HYDROLOGY 

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

119. Henderson, C., W. Johnson, and A. Inglis (1969) ORGANOCHLORINE 
INSECTICIDES RESIDUES IN FISH (NATIONAL PESTICIDE MONITOR­
ING PROGRAM) 

REF: Pesticide Monitoring Journal, volume 3, number 3, 
page 157, December 1969. Pesticides Program, Food and 
Drug Administration, 4770 Buford Highway, Building 29, 
ChambleE1 Georgia 

120. Henry, H. G. (1964) INTERFACES BETWEEN SALT WATER AND FRESH 
WATER IN COASTAL AQUIFERS 

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

121. Henry, K. A., C. M. Beardon, E. B. Joseph, and J. W. Reintjes 
(1965) ATLANTIC MENHADEN 

REF: Atlantic States Marine Fisheries Commission, Talla­
fi.ass,ee~ Florida!: 1965. 

122. Herzherg, B. (1901) 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. 

i 
123. Hess, P. w. (1961) FOOD HABITS OF TtlO DASYATID RAYS IN DELAHARE 

BAY 

REF: Se~ Delaware Documents, University 

) 

) 
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124. Hillman, R. E. (1961) FORMATION OF THE PERIOSTRACUM IN MERCENARIA 

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

125. Hoak, R. D. (1961) 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. Hoeh. R. S. (1966) WATER RESOURCES ADMINISTRATION IN DELA1,.]'ARE 

127. 

128. 

REF: See Delaware Documents, University 

Hopkins, T. L. (1965) MYSID SHRIMP ABUNDANCE IN SURFACE 1iATERS 
OF INDIAN RIVER INLET, DELAWARE 

REF: Chesapeake Science, volume I, number 2, pages ~6-
91, Natural Resources Institute of the University of 
Maryland, Chesapeake Biological Laboratory, Solomons, 
Maryland 

Humphries, E. M., and F. C. Daiber (1968) SHELLFISH SURVEY OF 
INDIAN RIVER BAY AND REHOBOTH BAY, DELAWARE 

REF: See Delaware Documents, University 

129'0 Hurlburt, E. M. (1957) DISTRIBUTION OF NEOMYSIS IN THE ESTUARY 
OF THE DELAHARR RIVER 

REF: See Delaware Documents, University 

130. Ippen, A. T. ed. (1966) ESTUARY AND COASTLINE HYDRODYNAMICS 

ContentB: (1) snt:lU amplitude wave theoY'!1~ (2) finite 
amplitude waves~ (3) wave {10neration by wind~ deep and 
shallow water, (4) tides and harmonic anaZysis, (5) en­
gineering aspects of hurricane surge" (6) wave refraction, 
diffraction~ and refZection, (?) harbor resonance, 
(8) interaction of structures and waves, (9) coastal 
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processes~ (10) tidal dunamics in estuaries (part 2 
concerns the De lCll.J)are Es tuaru ) , (11) the mechanism o.f an 
arrested saline wedge, (12) diffusion processes in 
stratified flow, (13) saZinitu intrusion in estuaries, 
(14) pollution in e8tuaries~ (15) sedimentation in 
estuaries, (shoals in DeZCIl.J)are Estuaru composed largeZu 
of very fine silicon dioxide), (16) field experience in 
estuaries, (17) model'lCll.J)s foX' coastal and estuarine 
models, (18) tidal and salinitu model practice, 744 pages~ 
indexes. 

REF: McGraw~Hil1 Book Company, Inc., New York, New York 

131. Ippen, A. T. (1966) TIDAL DYNAMICS IN ESTUARIES: I, ESTUARIES 
OF RECTANGULAR SECTION 

Mathematic desoriptions of tides with and without friction; 
experimental resu'lts on coosciUating tides; 21 references. 
Passing peferences to Del~uare River in this chapter part and to 
the Delaware Estuary in ohapter 15, sedimentation in 
estuaries. 

REF: Chapter 10, part 1, pages 493-522, in Estuary and 
Coastline Hydrodynamics, Ippen, A. T., ed., ~cGraw-Hi1l 
Book Company, Inc., New York, New York, 1966. 

132. Ippen, A. T., and D. R. F. Harleman (1961) ONE-DIMENSIONAL 
ANALYSIS OF SALINITY INTRUSION IN ESTUARIES 

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

133. Isard, W. C1969} ECONOMICS OF WATER QUALITY FOR A REGIONAL 
SYSTEM 

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

134. Jones, J. R. E. (1964) FISH AND RIVER POLLUTION 

The effects on fish of pollution hU: oxygen-reduction~ 
toxic materials.and metals, respiratoru depressants,. 
detergent, pest{cides, phenoUcS', inorganic gases, acids 

) 

) 

) 
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and alkalis, and complex effluents. Discussions of thermal 
poUution" inert suspended matter" and the responses of fish 
eggs to pollutants. 

REF: Butterworths, London, 1966. Butterworth, Inc., 
Washington, D. C. 

135. Jordan, R. R. (1962) STRATIGRAPHY OF THE SEDIMENTARY ROCKS IN 
DELAWARE 

REF: See Delaware Documents, University 

136. Jordan, R. R. (1964) COLUMBIA (PLEISTOCENE) SEDD1ENTS OF DELA~-lARE 

REF: See re1aware Documents, University 

137. Jordan, R. R. (1967) GUIDEBOOK, 8TH ANNUAL FIELD CONFERENCE, 
DELAWARE, 1967 

Conference, 7-8 October 1967 and field trip of 109 miles 
with descriptive notes of the places of geologic interest 
visited. Has 63 pages. 

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

138. Jordan, R. R. (1969) SUSPENDED AND BOTTOM SEDIMENTS IN THE 
DELAWARE ESTUARY 

Abstracts of papers presented in meetings in 1968. Suspend­
ed and bottom sediments in the Del(JJ.,)are Estuary, maJor clay 
minerals. Sed£ment concentration" textural parameters" and 
mineralo{!'!f do not Erhow clear correlation w"i'th location, 
current velocities or directions" Eralinity or other measured 
variables' in the estuary. Pretiminary conclusions are: 
(1) transportation through Del(JJ.,)are estuary appear8 to have 
tittle effect on textures or mineralogy of suspended sediment; 
(2) upper portion of estuary is fiZZing with stream-derived 
s-ed-{ment" and this deposition is s-elective only 7iJith regard 
to sand sizes; (3) lower bay is fiZZing uJith coarse material.q 
probabZy derived from the Continental ,<"{heZf and the Ocean 
Shores; (4) the estuary} is so agitated" mostly by tidal 
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ourrents, that the transportation of suspended sediment is 
not a very seZeotive prooess. 

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

139. June, F. C., and J. W. Reintjes (1957) 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, E'., C., and J. W. Reintjes (1962) 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. (1959) WgERE DOES THE SHORELINE BEGIN? 

REF: See Delaware Documents, State 

142. Kaplovsky, A. ,J, (1951) SURVEY OF POLLUTION AND ITS EFFECT UPON 
THE STREAMS WITHIN THE MISPILLION RIVER DRAINAGE BASIN 

REF: See Delaware Documents, State 

143, Kaplovsky, A. J. (1952) STUDY OF THE ACCUMULATION AND DISTRIBUTION 
OF IRON WASTE DISCHARGES WITHIN THE DELAWARE RIVER ATTRIBUTED 
TO DISCHARGES ORIGINATING WITHIN THE STATE OF DELAWARE 

REF: See Delaware Documents, State 

144. Kaplovsky, A. J. (1952) COMPREHENSIVE STUDY OF POLLUTION AND ITS 
EFFECT UPON THE WATERS WITHIN THE RED CLAY CREEK DRAINAGE 
BASIN 

REE~ See Delaware Documents, State 

) 

) 
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145. Kap1ovsky, A. J. (1954) COMPREHENSIVE STUDY OF POLLUTION AND ITS 
EFFECT UPON THE WATERS WITHIN THE BRANDYWINE CREEK DRAINAGE 
BASIN 

REF: See Delaware Documents, State 

146. Kap1ovsky, A. J. (1956) INVESTIGATION OF SANITARY WATER QUALITY 
IN LOl.JER DELAWARE RIVER PART I AND PART II 

REF: See Delaware Documents, State 

147. Kap1ovsky, A. J. (1957) ESTUARINE POLLUTION SURVEYS 

Seven sampling stations fpom Pennsylvania- Delawape line 
to SmyPna Rivep at the beginning of Delawape Bay, fop a 
distance of 35 miles. Data ppesented fop Decembep 1956 
include: tempepatupe, dissolved oxygen, pH, BOD, tupbidity, 
total ipon, colop, coli.foPm count, chlo'1'ide, hapdness, 
ammonia, nitpate, nitpite, oaop, ash, and volatiles. 

REF: Sewage and Industrial Wastes, Journal, volume 29, 
pages 1042-1053, September 1957. Federation of Sewage and 
Industrial Waste Associations, Washington, D. C~ 

148. Kap1ovsky, A. J. (1959) TIDEWATER'S DELAWARE REFINERY: WASTE 
CONTROL AND TREATMENT: EVALUATION OF TREATMENT METHODS 

Sampling points to 5 miles fpom the pefinePy into Delawa'1'e 
Bay. SanitaPy and chemical data f'1'om the same apea a'l'e 
ppesented fop 1956 thpough 1958. 

REF: Sewage and Industrial Wastes, Journal, volume 31, 
pages 432,...442, 1959. Federation of Sewage and Industrial 
Wa:s;te. Associations, Washington, D. C. 

149. Kap1ovs,ky" A. J., and D. B. Au1enbach- (1956) COMPREHENSIVE 
STUDY OF POLLUTION AND .ITS EFFECT ON THE WATERS l.JTTRIN THE 
INDIAN RIVER DRAINAGE BASIN 

REF: See Delaware Documents, State 
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150. Keighton, W. B. (1966) FRESH-WATER DISCHARGE--SALINITY RELATIONS 
IN THE TIDAL DELAWARE RIVER 

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

151. Keighton, W. B. (1969) WATER QUALITY IN THE DELAWARE ESTUARY FOR 
TWO YEARS OF DROUGHT--1965 and 1966--F.OM TRENTON TO REEDY 
ISLAND 

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

152. Kent, R. E. (1958) TURBULENT DIFFUSION IN A SECTIONALLY HOMOGENE­
OUS ESTUARY 

The U. S. Army Copps of Engineeps Delawape EstuaPy model at 
Vicksbwg luas used to vepify a theopetical developrhe1Jt. An 
equation is depived which involves a vapiable coefficient 
of eddy diffusion. 

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

) 

153. Kent, R. E. (1960) DIFFUSION IN A SECTIONALLY HOMOGENEOUS ESTUARY ) 

Tupbulent diffusion in a well-mixed tidal estuary is consid­
eped. A theoPy is ppesented fpom which quantitative ppedic­
tions of mean pollutant concentpation distpibution may be 
obtained fop an estuaPy chapactepized by a steady-state 
salinity and velocity fields which ape considered to vaPy 
only in the axial di·pection. Flushing investigations wepe 
conducted by the Apnry Copps of Engineeps at the Wateruays 
Experiment Station at Vi;cks-8upg", Mi'ssimppi~ on the mode l 
of the: De laware Rivep and Bay Estuary'j these data were 
employed in tlUz present study. Reppesentative data demon­
st:r>ating the agpeement between the model and prototype 
salinities: are given in figupe 2. Tb,epe ape 14 .figures and 
1? pefepences. 

REF: American Society of Civil Engineers, Proceedings, 
Sanitary Engineering Division, volume,86, pages 15-47, 
1960,. 

) 
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154. Ketchum, B. H. (1952) DISTRIBUTION OF SALINITY IN THE ESTUARY OF 
THE DELAWARE RIVER 

155. 

To determine the relationship between river fl~J and the 
salinity in various parts of th~ estuary of the Delaware 
River, the study included a review of data on the distrib­
ution of fresh and salt water in the coastal water immed­
iately outis~e the DeZaware Capes. The salinity is inversely 
related to ~~Ve~ flow; under p~esent natu~al conditions the 
l"c;nge of variation of salinity expected fo~ the high and low 
~~ve~ flows would be greatest near the head of the bay' the 
predicted changes are found fa~thel" downstream durinq hiqh 
river flows and farthel" up-st~eam during low flows. ~ ~ 

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

Ketchum, B. H. (1953) PRELIMINARY EVALUATION OF THE COASTAL WATER 
OFF DELAWARE BAY FOR THE DISPOSAL OF INDUSTRIAL WASTES 

Summary of data for 1951-1952; salinity and temperature of 
the waters and recent studies for tne u. S. Navy Hydrographic 
Office. About 3000 drift bottles were released in the area 
immediately off Delaware Bay extending about 50 miles along 
the coast and 40 miles of.fshore. The local cu~rents and 
~ates of exchange have been evaluated. Enumerates general 
coastal conditions, conditions of circulation, distribution 
of salinity~ and temperature off the bay, the rate of 
ci~culation, drift-bottle retu~, flushing times and dil­
uting volumes in the bay, and recommendations on waste dis­
posal in the proposed disposal area. 

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

156. Ketchum, B. H., and D. J. Keen (1955) ACCUMULATION OF RIVER l~ATER 
OVER THE CONTINENTAL SHELF BETWEEN CAPE COD AND CHESAPEAKE BAY 

The depth mean salinities for the waters of the Continental 
Shelf show a seasonal variation in the concentration of river 
water. The spring and the winter accumulations are about the 
same, but about 25% more ~iver water is present in the summer. 
The total volume of fresh water 1:n spring and winter is 
equivalent to that produced by the rivers in about one and 
a half years. The extra accumulation in summe~ is equal to 
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a half year's flow and reflects, in part, the fact that the 
high spring flows of two successive years are present on 
the shelf at this time. Drainage areas and flows from 
Delaware are presented, and the horizontal mixing coeffic~ 
ients no~al to the coast have been computed. 

I 

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

157. Kinsman, G. (1965) NOTES OF TIDES, SEICHES, AND ,LONG HAVES 

Part 13 empirical analysis of the tide, astonomical back­
.ground, and data reduction processes. Part 2, tidal dynam­
ics, solutions of motion and continuity under the assumption 
that friction is negligible. Part 3, the effect of friction 
on the tide, a'necessa:ry consideration in shallow water. 
Bibliography. Index. 

REF: " ••• unpublished materiaL .•• restricted to the personal 
use of the individua1 ••. the Department of Oceanography, Johns 
Hopkins University," Baltimore, Maryland 

158. Klein, W. H. (1957) PRINCIPAL TRACKS AND MEAN FREQUENCIES OF 
CYCLONES AND ANTICYCLONES IN THE NORTHERN HEMISPHERE 

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

159. Kraft, J. C. (1968) COASTAL SEDIMENTARY ENVIRONMENTS LEWES­
REHOBOTH BEACH, DELAWARE 

Many varied sedimenta:ry environments are under study. 
Environments include bays, inle"l;s from open marine and 
tidal deltas, baymouth bars and dunes~ marshes and tidal 
creeKz, trans-gressi"ve beaches and marsh fringes of Dela-
7JTare Bay. Preliminary results are summarized. Has 13 
pages. 

REF: Guidebook, Annual Ele1dtrip of the Northeastern 
Section, Society of Economic Paleontologists and Mineral­
ogists, Tulsa, Oklahoma, September 1968 

) 

) 

) 
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160. Kraft, J. C. (1968) TRANSGRESSIVE FACIES PATTERNS IN DELAWARE 
COASTAL AREA 

Studies of recent sediments in coastal Delm»are show 
complex sediment-distribution patterns resulting from 
lateral and vertical movements of successive environments 
of deposition over a Pleistocene unconformity. Recent 
sediments are infilling a drowned topography with a local 
relief of 70 feet and possibly up to 125 feet eroded on 
highly variable Pleistocene sediments. Cores of sediments 
taken under shallow bays (Rehoboth, Indian River and 
Assawoman Bays) and in fringing marsh environments show 
that the depositional units are thin3 highly irregular in 
areal exten t, extremely variable in thickness .. and diffi­
cult to project. Sedimentary processes active in the 
shallow bays include shoreline marsh erosion and formation 
of thin .. possibly ephemeral beach-dune complexes of clean 
well-sorted 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. (1969) 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, J. C. (1971) SEDIMENTARY FACIES PATTERNS AND GEOLOGIC 
HISTORY OF A HOLOCENE TRANSGRESSION 

Holocene sediments in coastaL DeLaware show complex sediment 
diatriaution patterns resuLting from LateraL and verticaL 
movement of successive env'~ronments of deposi tion over a 
Pleistocene unconformity. These sediments are infiLling 
a drowned topography. Larger depo.'3itionaL features forming 
around t2:r1oding Pleistocene. headlands and infilling the 
eztuarie"S incLude characteristi"c shoreline environments .. 
zuoh as: dunes .. spits, and baymouth barriers., a network of 
intertidal deltas .. nearshore marine erosional-depositional 
sandE! and gravel., and Lagoons or estuaries .. with adjoining 
marzhes. 

REF: Geological Society of America, Bulletin, volume 82, 
pages 2131-2158, 1971. Boulder, Colorado 
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163. Kraft, J. C., and M. D. Maisano (1968) GEOLOGIC CROSS SECTION OF 
DELAWARE 

164. 

REF: See Delaware Documents, University 

Kraft, J. C., and G. Margu1es (1969) 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, pH, Eh, and or>ganic content of the 
water> mass and bottom sediments of the Indian River Estuary 
compared with the distY'ibution of living benthonic fOr>amin­
ifer>a. XWelve genera, 23 facies, of fOr>aminifera identified 
and separated into 6 geogr>aphicaUy distinctive facies 
gr>oups. Bottom sediment types r>ange from dark grey mud in 
center and west to a weU-sor>ted clean sand in the tidal 
delta to the east. No significant cOr>relation found between 
patter>ns of foraminifera abundance and the distribution of 
sediment types. 

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

165. Krimgold, D. B. (1969) HYDROLOGIC, PHYSIOGRAPHIC, EDAPHIC, AND 
VEGETATION ASPECTS OF THE CLIMATIC WATER BALANCE, DELMARVA 
PENINSULA 

REF: See Delaware Documents, University 

166. La Brecque, M .. (1971) THE SCIENCES 

REF: Volume 2, number 2, 1971. New York Academy of 
Sciences, Ne~v York 

167. Lack, N. (1966) BILLIONS FOR THE MILLIONS 

REF: Water Research Foundation, Wilmington, Delaware 

) 

) 
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168. Lauff, G. H., ed. (1964) ESTUARIES 

Papers presented at conference on estuaries held at Jekyll 
Island" Georgia" 31 March - 3 April 1964. 8uh,jects: defin­
itions" physical factors" geomorphology" sediments and 
sedimentations" microbiota nutrients and Qiological production" 
ecology and population" physiology and evolution" fisheries" 
and human influences. Much of the discussion is general" 
but the Delaware Estuary is mentioned a few times. 

Papers on 'physical factors" concern circulation and diffu­
sion" circulation in Coastal Plain estuaries" salt balance 
and circulation in partially mixed estuaries" salinity mea­
surements" and methods and devices for measuring currents. 

"8ediments and sedimen-tation" papers deal with origin of 
sediments" sediment transport" rates of sediment accumula­
tion" littoral drift 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. (1966) AQUATIC VEGETATION SURVEY 

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

170. Lesser, C. A. (1968) MARINE. FISHERIES SURVEY 

REF: See Delaware Documents, State 

171. Liberman, C., J. M. Rosbrow, and H. Rubenstein (1967) DELAWARE 
CITIZEN: GUIDE TO ACTIVE CITIZENSHIP IN THE FIRST STATE 

The aontents support the title; in part they include basia 
law" how the members of the government are chosen" natural 
resources" housing" education" welfare" soaial security" 
pu8l[a safety" and the operation of the state and aounty 
services', 

REF: Taplinger Publishing Company, Inc., 29 East 10th 
Street, New York City 
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172. Livingstone, D. A. (1963) CHEMICAL COMPOSITION OF RIVERS AND 
LAKES 

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

173. Luff, M. C., Jr., (1968) DELAWARE'S OVERNIGHT TOURIST INDUSTRY 

REF: f~om The Annual Report of the Delaware State Develop­
ment Department (1967-1968), pages 2-3, Dover, Delaware. 

174. MacCreary,.D. (1940) REPORT OF THE TABANIDAE OF DELAWARE 

REF: See Delaware Documents, University 

175. MacKichon, K, A., and J. C. Krammorer (1961) ESTIMATED USE OF 
WATER IN THE UNITED STATES 

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

176. Maits, B. (1966) THE NATURAL RESOURCES OF DELAWARE 

REF: See Delaware Documents State 

177. Marine? I. W., and W. C. Rasmussen (1955) PRELIMINARY REPORT ON 
THE GEOLOGY AND GROUND-WATER RESOURCES OF DELAWARE 

REF: See Delaware Documents, University 

178. Mason, W. D., and W. H. Pietsh (1940) SALINITY MOVEMENT AND ITS 
CAUSES IN THE DELAWARE RIVER ESTUARY 

The salinity cha~acteY'istias of the ~ive~ a~e cited in 
detail. Rive~ .flows., i8ochlo~8., and aVe~age8 at specific 
aonditions a~e inaluded. The f~e8h-1;)ate~ fflnoffs to 
achieve ae~tain isoahlo~s at diffe~ent loaations have been 
a~lauZated. 

REF: EOS, American Geophysical Union, Transactions, volume 
12, pages 457-463, 1940. Washington, D. C. 

) 

) 

) 
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179. Mather, J. R. (1968) METEORbLOGY AND AIR POLLUTION IN THE DELAWARE 
VALLEY 

The ii-oounty lower Delaware Valley area was investigated 
wi th regard to avai labi li ty of data" air flow -' atmospherio 
13 tabi li ty oondi tions -' varying air quality, use of meteor­
ologio oonditions to foreoast pollution, and detailed inter­
pretation of speoifio high pollution events. Serious .. but 
not extreme" pollution oonditions exist in the highly indust­
pialized Delaware Valley. The potential for very serious 
pollution oertainly exists. 

REF: Publications in Climatology, volume 21, number 1, 
136 pages, 1968. Laboratory of Climatology, Elmer, New 
Jersey 

180. Mather, J. R. (1969) FACTORS OF THE CLIMATIC WATER BALANCE OVER 
THE DELMARVA PENINSULA 

Chapters: olimatio water balanoe; evaluation of long-term 
reoords of the water balanoe; geographic distribution of 
the faotors of the water balance; influence of soil storage 
oapaoity; applioation of the ~uater balanoe to water resouroes 
problems; oomputer program to determine monthly water balances. 

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

) 

181. Mather, J. R., N. Adams, III, and G. A. Yoshioka (1964) COASTAL 
STORMS OF THE FASTERN UNITED STATES 

Storms reSUlting in damage to the Eagt Coast OVer the past 
42 yearEr have been olassified into: synoptic situations; 
hurricanes; UJave developments in the(~vicinity of Cuba; wave 
deVelopments- in Florida or the nearly coastal water; wave 
developments- in the Gulf of Mexi-ao; inland depres-sions; 
s-econdary cyalonio dis:turoanoes- in the Hatteras area" intens:e 
oyelones- moving no:t'tfieastuJard" 7JJes-t of the coast .. and strong 
cold fronts with ass-ociated squall lines. The seasonal and 
geographical distributions of these storm types were invest­
igated. Delaware had 20 storms during this period or about 
1 every two yea:t's. Of these 8 were of the hurrioane type .. 
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etc. 1 sto~ was sevepe3 73 modepate3 and 6 light. Damage 
fpom coastal stopms will undouhtahly incpease significantly 
in the yeaps to come as development of the coastal apea 
ppoceeds. 

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 (1967) STORM DAMAGE 
HAZARD ALONG THE EAST COAST OF THE UNITED STATES 

Study of damage duping the past 40 yeaps has pevealed a 
significant incpease in the past decade. Reasons fop 
this incpease aPe analyzed. Man's genepally unpestpicted 
development of the outep coastal mapgin3 as well as a 
slight intensification of coastal cyclones 3 has contpihuted. 
A sto~ as damaging as the one in Ma~h 1962 would he 
expected once every 20 yeaPs. The New JepseY3 Maryland3 
and DelawaPe coasts and that fpom South Capolina to Flopida 
seem to have a pelatively low sto~ damage 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. (1968) HOLDING AND SPAWNING 
DELAWARE BAY OYSTERS OUT OF SEASON: I, LABORATORY FACIL­
ITIESFOR RETARDING SPAWNING 

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

184. McGinnes, B. S. (1955) UPLAND GAME INVESTIGATIONS IN DELAWARE 

REF: Sefi! U. S. Documents, Department of the Interior, 
U" S; M Fish- and Wildlif e Service 

185. McKee, J. E., and H. W. Wolf (1963) WATER QUALITY CRITERIA 

REF: Publication 3-A, second edition, 231 pages, 1963. 
State Water Quality Control Board, Sacramento, California 

) 

) 
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186. McKenzie, S. W. (1967) INVENTORY OF THE USE OF ~.JATER IN 1966 

REF: See Delaware Documents, University 

187. Metcalf and Eddy, Engineers (1965) 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 (1960) MEASUREMENTS OF 
ORGANIC CONTAMINANTS IN THE NATION'S RIVERS 

The carbon-fi HeY' technique was used to determine variabi li tJ1 
of contaminant concentrations and reveaZed important specific 
contaminants in the 5 m~jor T'iveY's: CoZumbia~ CoZoY'ado~ 
Missouri~ Mississippi~ Ohio. 

REF: Industrial and Engineering Chemistry, volume 52, 
number 6, 99A-l02A, June 1960. American Chemical Society, 
Washington, D. C. 

189. Miller. E. G. (1960) 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. (1962) OBS.ERVATIONS OF TIDAL FLOW' IN THE DELAWARE 
RIVER: HYDROLOGY OF TIDAL STREAMS 

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

191.. Miller, J. C. (1971) GROUND WATER GEOLOGY OF THE DELAWARE ATLAN­
TIC SEASHORE 

REF: See Delaware Documents, University 

192. Minard, J. P., H. E. Gill, J. F. Mello, J. P. Owens, and N. F. Soh1 
(1969) CRETACEOUS TERTIARY BOUNDARY IN NEW JERSEY, DELAWARE 

AND EASTERN MARYLAND 

REF: See U. S. Documents, Department o,f the Interior, 
Geological Survey 
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193. Model Study Committee (1961) DISPERSION STUDIES ON THE DELAWARE 
RIVER ESTUARY MODEL AND POTENTIAL APPLICATIONS TOWARD STREAH 
PURIFICATION CAPACITY EVALUATION 

REF: See Delaware Documents, State 

194. Moody, D. w. (1964) COASTAL MORPHOLOGY AND PROCESSES IN RELATION 
TO THE DEVELOPMENT OF SUBMARINE SAND RIDGES OFF BETHANY 
BEACH, DELAWARE 

"Offshore there are 14 sand ridges which develop contempor­
aneously with the westward migration of a barrier beach. 
These ridges are spaced 500-800 meters apart and meet the 
barrier beach at 5-6 meter depths below mean low water. 
Con~arison of surveys made in the past 42 years (1919-
1961) indicate the ridges have moved southeast a maximum dis­
tance of 250 meters while the shoreline has migrated 25-85 
meters landWard3 etc. 

liThe distribution and stratigraphic relationships of Quater­
nary Sediments in eastern Sussex CountY3 Delaware3 indicate 
a complex histoyoy of erosion and deposition in fluvial 3 

estuarine3 and marine environments. As sea level fell during 
the late Wisconsin glaciation3 the ancestral Delaware River 
probcibly transported sands and gravel across the coastal ) 
plain and continental shelf3 etc." 

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

195. Moody, D. w. (1969) 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 (1967) 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. (1970) CLIMATOLOGICAL DATA 

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

198. Murphey, F. J. (1969) MOSQUITO CONTROL BY AIRCRAFT 

A report about the efforts and problems in Delaware starting 
in 1947 with spraying of DDT~ the switching to BHC in 1954 
until 1957 when this material became ineffective. In 1967 
the new oY'ganophosphate ABATETM was started after 6 years 
of development,work. The application and results are 
described. 

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

199. National Council on Marine Resources and Engineering Development 
(1968) 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. (1969) BAFFLED BIOLOGICAL BASINS FOR TREATING 
POULTRY PLANT WASTE 

Description of poultry operations at MiUsboro~ Delaware~ 
on the Indian River 'Bay 13 mil~s from the ocean. The 
successful handling of the effluent is also described. The 
quality of the intake water is described~ using dissolved 
oxygen~ and salinity~ physical and chemical analyses for 
different periods in 1966 and 1967. 

REF: Water Pollution Control Federation, Journal, volume 
4, number 9, pages 1602-12, 1969, \\Tashington, D. C. 

201. O'Connor, D. J. (1960) OXYGEN BALANCE OF AN ESTUARY 

The dissolved-oxygen profile depends on the concentration 
of the organic material~ its rate of oxidation~ and the 
reau lting rate of aeration. Thes e in terre lations hi ps are 
described by a differential equation under steady state 
conditions. The assumption of constant coefficients in 
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the equation is confirmed by fieZd data from estuarine sur­
veys of the DeZaware and James Rivers. ChZorides, BOD, and 
dissoZved oxygen vaZues 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 (1968) WATER 
QUALITY ANALYSIS OF THE DELAWARE RIVER ESTUARY 

A mathematical model of the Delaware River between Trenton~ 
New Jersey~ and Reedy Island was developed. This tidal part 
of the river was divided into four Segments. A substantial 
amount of water quality data which had been collected by 

i various agencies was availabZe for study. 

The 11 figures show ultimate oxygen demand, BOD loading distrib­
ution; nitrogen Zoading obseTVed and aaleulated oxygen deficit 
distribution at several different times, effect of flow and 
loading location on the deficit response .. effect of waste trea-/;;­
ment on total deficit distribution and projected dissolved­
o:-typen /listY'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. (1969) RELATIONSHIPS BETWEEN STRUCTURE AND FUNCTION 
IN THE ECOSYSTEM 

A discussion on the descriptive and functional approach to 
natuY'e. 

REF: in Readings in Conservation Ecology, Cox, G. W., ed., 
pages 6-20, 1969. App1eton-Century-Crofts, New York, New 
York 

204. Odum, H. T., B. J. Copeland, and E. A. MacMahay (1969) COASTAL 
ECOLOGICAL SYSTEMS OF THE ·UNITED STATES: A SOURCE BOOK FOR 
ESTUARINE PLANNING 

A report to the FedeY'aZ Water Pollution Control Administration. 
Volume 3 of 3: Bib ZiogY'aphy . About 5800 Y'efeY'ences aY'e 
listed in 446 pages. 

REF: Educational Institute of Marine Sciences, University 
of North Carolina, Chapel Hill, North Carolina, 1969 

) 
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205. Oostdam, B. L., and R. N. Swift (1970) VARIATIONS IN TIDAL 
CURRENTS, SALINITY AND TURBIDITY ACROSS THE DELAWARE 
BAY MOUTH 

CuPrent 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". Turbidities increased from 
top to bottom with distinctly lower values during ebb for 
the upper 2/3 of the water column. Salinity increased from 
top to bottom with maximum difference of 2.1 per mil just 
before a slack tide. 

I . REF: i Abstracts of the Fifth Annual Meet1ng, Northeastern 
Section, Geological Society of Americat.volume 2, number 1, 
pages 30-31, 1970. 

206. Otton, E. G. (1955) GROUND WATER RESOURCES OF THE SOUTHERN MARY­
LAND COASTAL P~AINS 

207. 

Describes the aquifers and geology of the area~ the water 
available and used in 1951. 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 

Outdoor Recreation Resources Review Commission (ORRRC) (1962) 
OUTDOOR RECREATION FOR AMERICA 

i 
I 

REF: See U. S. Document~, Councils and Commissions 
I 

208. Parker. G. G~. eto at. (1964) WATER RESOURCES OF THE DELAWARE 
RIVER BASIN 

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

209. Paulson, R. W. (1969) 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 fora conservative substance in an estuary 
of constant depth in which thehdff-width is related to the 
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longitudinal distance and may be found if the turbulent 
diffusion coefficie.nt is given a general form. Data from 
Torresdale, Pennsylvania, to Reedy Island, Delaware, where 
fresh-rvater inflow has been measured and -the channel geo­
metru satisfies the requirements. 8alinitu data to .test 
the solution were also, available for the mathematical 
modeling. Analysis of data indicates that for low fresh 
water inflow Kx is of the order of 100 m/sec and that for 
most operational purposes, Xx may be assumed to be a con­
stant. 

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

210. Paulson, R. W. (1970) EXPERIENCE WITH COMPUTER USE IN MANAGING 
WATER-QUALITY DATA IN THE DELAWARE RIVER BASIN 

The U. S. Geological 8urvey--Current Record Center in 
Philadelphia processes data from 11 automatic water-quality 
monitors in the Delaware River. Digital computer techniques 
have been developed to process, edit, and summarize these 
data. 

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

211. Paulson, R. w. (1970) GRAPHICAL SUMMARY OF SPECIFIC CONDUCTANCE 
DATA FOR THE DELAWARE RIVER ESTUARY 

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

212. Pauls,on, R. W. (1970) VARIATION OF THE LONGITUDINAL DISPERSION 
COEFFICIENT IN THE DELAWARE RIVER ESTUARY AS A FUNCTION OF 
FRESHWATER INFLOW 

Th:!'ee solutions of the one-dimensional stead;lf-state diffusion 
equation fo:!' a conse:!'vative substance (ocean salinity) v'ere 
derived for an estuary whose Ctf/oss-sectional area increases 
linear ly in the seaward direction. The three so lutions were 
tested with U. S. Geological Survey water-quality-monitor 
data for five stations between Torresdale, Pennsylvania, 
and Reedy Island. The longitudinal dispersion coefficient 
in the estuaru increased u7ith fresh water inflow to the 
estuary. This is in disagreement with Harleman (Proc. 2nd 

) 

) 

\ 
/ 
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Int'l Water PoUution Res. Conf." Tokuo" 1964. Pergamon 
Press" N. Y." pages 279-306" 1965.) Has five .figures, 
three tab les, and six re.ferences. 

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

213. Pearre, N. C., and A. V. Heyl, Jr. (1960) 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 (1961) ANNUAL REPORT: 1960-1961 

This annual report o.f the fact-finding and reporting non­
profit and nongovernmental organization describes its 
programs and accomplishments. It includes a review o.f the 
Penjerdel conference on open space preservation heZd on 
18 October 1961 at the Cherry HiZl Inn in Haddonfield" New 
Jersey. A program of the con.ference is avai lab le. Among 
the reports sponsored by Pen,ierdel is one on open space 
by A. L. Strong. 

) REF: Penjerdel (Pennsylvania-New Jersey-Delaware ~etro­
politan Project, Inc.), 1500 Walnut Street, Philadelphia, 
Pennsylvania 

215. Penjerdel (1961) THE PENJERDEL CONFERENCE ON OPEN SPACE PRESER­
VATION: NEW PROGRAMS AND PROPOSALS 

Program of a conference on 18 October 1961 at the Cherry 
Hill Inn" Haddonfield" New Jerseu 

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

216. Peterson, R. T. (1963) FIELD GUIDE TO THE BIRDS: EASTERN LAND 
AND WATER BIRDS 

Includes the appearance, habits and distribution of birds 



48 

which live in or migrate through Delaware. Illustrations 
include waterfowl in flight and at rest. 

REF: Peterson Field Guide Series, Houghton Mifflin Company, 
Boston t Massachusetts 

217. Pfitzenmeyer, H. T., and C. N. Shuster, Jr. (1960) PARTIAL 
BIBLIOGRAPHY OF THE SOFT SHELL CLAM 

REF: See Delaware Documents, University 

218. Pickett, T. E. (1970) NEW GEOLOGIC MAPPING IN DELAWARE 

REF: See Delaware Documents, University 

219. Pickett, T. E., J. C. Kraft, and K. Smith (1969) CRETACEOUS 
BURROWS--CHESAPEAKE AND DELAWARE CANAL, DELAWARE 

Some of best exposures in the Atlantic Coastal Plain of 
networks of Cretaceous indurated, nodulese 3 limonitic3 

sandy tubes (Halymenites mador Lesquereux) are found at 
St. Georges 3 Delaware 3 along the beach of the C & D canal. 
The Cretaceous tubes are morphologically similar to modern 
littoral zone burrows of the decapod Callianassa major. 
They occur in low mound-like structures of 30-40 feet in 
diameter. 

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

220. Price, K. S., Jr. (1962) BIOLOGY OF THE SAND SIL1UMP Crangon 
iJ,eptemspinosa IN THE SHORE ZONE OF THE DELAWARE BAY REGION 

The gro1ifth rate., spawning characteristics, and feeding 
habi.t~ were 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. (1967) COPULATORY BEHAVIOR IN THE CLEARNOSE 
SKATE, Raja eglante~ia, IN LOWER CHESAPEAKE BAY 

Having captu~ed seve~al females with moZes attached to the 
caudal ma~gin of the female's pecto~al fins thei~ copulato~y 
hehavio~ was 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. (1970) 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 E. P. Creaser, Jr. (1967) FLUCTUATIONS IN 
TWO OSMOREGULATORY COMPONENTS, UREA AND SODIUM CHLORIDE, OF 
THE CLEARNOSE SKATE, Raja egZante~ia: I, UPON LABORATORY 
MODIFICATION OF EXTERNAL SALINITIES: II, UPON NATURAL VAR­
IATION OF THE SALINITY OF THE EXTERNAL MEDIUM 

) R. eglanteria f~om lowe~ DeZawa~e Bay we~e studied. When 
acclimated to high salinities, they expe~ienced Zoss of 
sepum chlopide and u~ea afte~ exposupe to Zowe~ salinities. 
Afte~ exposu~e to highe~ salinities, they expenenced in-' 
c~eases in sePum chlonde and u~ea. These chanqes D~oduce 
changes in sePum osmotic ppessu~e. No definite'dep~ession 
of chlo~ide vaZues was pelated to dilution of sea wate~. 
U~ea values we~e dep~essed at lowe~ salinities, although 
u~ea values and the pesultant sePum osmotic p~essu~es we~e 
highe~ at low salinities than expected. 

) 

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 (1971) ARTIFICIAL PROPAGATION 
OF COMMERCIALLY VALUABLE SHELLFISH--oYSTERS 

REF: Bee. Delaware Documents, University 
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225. Pringle, B. H., et. al. (1968) TRACE METAL ACCUMULATION BY 
ESTUARINE MOLLUSCS 

The selectivity for trace metals depends upon the metals 
available 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 rela"tive toxicities of the var1:ous 
metals algo playa prominent role. The rate of depletion 
of various metals are different for different species, such 
as the Eastern Oyster, Northern Quohaug, and soft shell 
crab. 

The study was based on the known fact that molluscs are 
able to concentrate selectively chemical materials up to manu 
times the level 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. (1951) THE PHYSICAL HYDROGRAPHY OF ESTUARIES 
AND SOME APPLICATIONS ,TO BIOLOGICAL PROBLEMS 

A model estuary typical of Delaware Bay, Upper Chesapeake, 
etc., is discussed, i.e., salinity, isohalines, velocity, 
tidal currents, estuarine structure, and circulation as 
related to biological problems, with emphasis on the ouster 
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. l{' (1952) ESTUARINE HYDROGRAPHY 

General di"scuS"sions of estuaries--definitions, and classific­
ations. Delaware Bay included in coastal plain estuaries. 
Dis:cuS"3.eS" physioal structures and circulation patterns in 
coastal-plain estuaries, specifioally Chesapeake Bay and 
the James River. Disousses flushing of tidal estuaries; 
develops equations for quantitative study of salt balance 
in a coastal-plain estuaru. Cites 10 references. 

REF: In Advances in Geophysics, volume 1~ pages 243-279, 
1952. Academic Press, New York 

) 

) 
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228. Pritchard, D. W. (1954) STUDY OF FLUSHING 1N THE DELAWARE ~ODEL 

The Army Corps of Engineers model at Vicksburg was used. 
Tracer dyes were 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. (1959) COMPUTATION OF THE LONGITUDINAL SALINITY 
DISTRIBUTION IN THE DELAWARE ESTUARY FOR VARIOUS DEGREES OF 
RIVER INFLOW REGULATION 

Presents the results of an evaluation of aU probable long­
itudinal distributions of salinity as a function of time 
under four different seasonal flow patterns. Contents: 
river inflow theory; di.fferential equation; determination of 
eddy di.ffusivity; data for salt-balance equation; numerical 
solution. 

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

230. Pritchard, D. W. (1960) THE MOVEMENT AND MIXING OF CONTAMINANTS 
IN TIDAL ESTUARIES 

The processes which control the movement and dispersion of 
a water layer contaminant within and through a tidal estuary 
are presented first in a descriptive manner and then from a 
mathematical standpoint. Data obtained from dye releases 
in the DelaJUare Estuary model o.f the Army Corps o.f Engineers 
were employed. A figure shows the computed longitudinal 
distribution of dye compared to the observed distribution; 
the agreement is- cruite satisfactory. 

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

231. Pritchard, D. W. (1967) OBSERVATIONS OF CIRCULATION IN COASTAL 
PLAIN ESTUARIES 

The estuarine portion of the DelaJUare River3 but not the 
UJider portion of the BaY3 represents a moderately stratif­
ied estuary in which the dominant mixing agent is turbulence 
caused by tidal action. At any given location the bottom 
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layer is always higheyi in salt content than the top layer. 

REF: In Estuaries, G. H. Lauff. ed., pages 37-44, 1967. 
Publi.cation number 83, American Association for the Advance­
ment of Science, Washington, D. C. 

232. Public Service Electric and Gas Company (1968) DISPERSION AND 
COOLING OF WASTE HEAT RELEASED INTO THE DELAWARE RIVER 
ESTUARY 

This report presents the resuZts of studies made to determine 
the probable effect on the distribution of temperature in 
the Delaware River estuary of the discharge of waste heat 
in the condenser cooling water from the Salem Nuclear 
Generating Station to be built on Artificial Island. Has 
58 p~ges; charts are incZuded. 

REF: Prepared by D. W. Pritchard and J. Carpenter, 
Chesapeake Bay Institute, The Johns Hopkins University, 
for Public Service Electric and Gas Company, Newark, 
New Jersey 

233. Pyatt, E. E. (1964) 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, etc al. (1957) WATER RESOURCES OF NORTHERN 
DELAWARE 

REF: See Delaware Documents, University 

235 .. Rasmussen, W. C., and L. B .. Haigler (J953) 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 (1966) 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 (1960) WATER 
RESOURCES OF SUSSEX COUNTY, DELAWARE 

REF: See Delaware Documents, University 

238. Redfield, IA. C. (1967) POSTGLACIAL CHANGE IN SEA LEVEL IN THE 
WESTERN NORTH ATLANTIC OCEAN 

239. 

Radiocarbon dating indicate8 that, be~een Cape Cod and 
Northern Virginia., a coa8tal 8ub8idenoe o.f 13 .feet occurred 
be~Jen 4000 and 2000 year8 ago and has continued at a rate 
o.f about 1 x 10-:~ .feet per year. 

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

Reimold, R. J., and F. C. Daiber (1967) EUTOPHICATION OF ESTUARINE 
AREAS BY RAINWATER 

TotaZ pho8phoru8 ooncentration8 were determined in rainwater 
collected at Lewe8. The mean concentration o.f winter-spring 
rainwater increased thirty-.fold in summer rainwater and 
decreased to Z l/2 times winter-spring in .fall-winter level8. 
This phen,omenon may account .for atypical phosphorus CJ..l1 cles 
noted in Bstuarine 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 (1964) GROUND WATER 
RESOURCES, OF SOUTHERN NEW CASTLE COUNTY, DELAWARE 

REF: See Delaware Documents, University 

241. Ritchie, T. P., and C. N. Shuster, Jr. (1963) 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 



54 

242. Rumer, R. R., Jr., and J. C. Shiau (1968) SALT WATER INTERFACE IN ) 
A LAYERED COASTAL AQUIFER 

The investigation tried to determine the shape and the 
position of the interface between the seaward flowing fresh 
water and the underlying salt water in the coastal aquifers. 
Under certain idealized concentrations 3 a mathematical 
expression for the interface between the saltwater and the 
fresh water has been solved. An immiscible theory appears to 
give a first appro:dmation 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. (1888) HISTORY OF DELAWARE 1609-1888 

A comprehensive history in two volumes and 1358 pages3 

illustrated with many prints of people prominent in the 
affairs of the locations described3 and other points of 

. interest. 

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

244. Schneider, E. (1962) TEXTURE AND MINERALOGY OF DELAWARE'S 
ATLANTIC BEACHES 

REF: See Delaware Documents, University 

245. Seidenstat, P. (1966) THE MARKET FOR l-TATER BASED OUTDOOR RECREA­
TION SERVICES IN NEW CASTLE COUNTY, DELAI-TARE 

REF: See Delaware Documents, University 

246. Setzler, E. M. (1969) 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 (1926) CONTINENTAL SHELF SEDIMENTS 
OFF THE MID-ATLANTIC STATES 

Mechanical analusis of the sediment divides the shelf off 
the Mid-Atlantia states into two zones: the southern zone 
from Delaware Bay to Block Island aontains s~diments composed 
almost entirely of sand with subordinate amounts of gravel~ 
but with sediment almost as coarse at the seaward edge of 
the shelf. The Northern zone to MartHa 18 Vineuard has decidedly 
finer sediment in ·the same patchy arrangement of coarse and 
fine materiaZ found further south. Most common mineral is 
quartz~ with feldspar next; 2 dozen heavy mineraZs were 
found'. Biotite occurred in samples near the shore south of 
Delaware Bay. Cretaceous formations were found in a belt' 
12-15 miles wide across New Jersey and along the lower 
Delaware River. Sediment for most part was quite out of 
harmony with present-day aonditions and was eVidently depos­
ited during the Pleistocene stages of lO1JJest sea level. 

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

248. Shuster, C. N., Jr. (1955) FISHERY STATISTICS OF DELA~lARE 

REF: See Delaware Documents, University 

249. Shuster, C. N., Jr. (1956) COMMENTS ON ESTUARINE FLORA 

REF: See Delaware Documents, University 

250. Sh.uster, C. N., Jr. (1957) ON THE SHELL OF BIVALVE MOLLUSKS 

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

251. Shuster, C. N., Jr. (1957) U~IVERSITY OF DELAWARE MARINE LABORA­
TORIES 

A des.cription of the hi{3tory~ facilities, programs~ and 
courses at the Lewes laboratories. 

REF: American Institute of Biological Sciences, Bulletin, 
volume 7, number 1, pages 23-24, 1957. Washington, D. C. 
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252. Shuster, C. N., Jr. (1958) CURRENT ESTUARINE RESEARCH AT THE 
UNIVERSITY OF DELAWARE MARINE LABORATORIES 

REF: See Delaware Documents, University 

253. Shuster, C. N., Jr. (1958) PUBLICATIONS OF THE UNIVERSITY OF 
DELAWARE MARINE LABORATORIES 195.2-1958 

REF: See Delaware Documents, University 

254. Shuster, C. N., Jr. (1959) BIOLOGICAL EVALUATION OF THE DELAHARE 
RIVER ESTUARY 

REF: See Delaware Documents, University 

255. Shuster, C. N., Jr. (196~) OUR EVER-CHANGING COASTLINE 

REF: See Delaware Documents, University 

256. Shuster, C. N., Jr., F. C. Daiber, and K. P. H. Frey (1961) SHALLOW 
WATER RESEARCH AT THE UNIVERSITY OF DELAWARE 

REF: See Delaware Documents, University 

257. Shuster, C. N., Jr., and A. F. Eb1e (1961) TECHNIQUES IN VISUAL­
IZATION OF ORGAN SYSTEMS IN BIVALVE MOLLUSKS 

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

258. Sh~ster, C. N., Jr., and A. F. Eb1e (1963) TECHNIQUES IN VISUAL­
IZATION OF ORGAN SYSTEMS IN BIVALVE MOLLUSKS 

The techniques utiZized at the University of DeZaware and 
at Rutgers are described. 

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

) 

) 
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259. Shuster, C. N., Jr., and R. E. Hillman (1963) COMMENTS ON 
"MICROECOLOGICAL FACTORS IN OYSTER EPIZOOTICS" BY 
MARSHALL LAIRD 

Some of the conclusions by Laird are questioned. Laird's 
microenvironmental concept has possible applications in 
connection with the recent MSX-linked oyster mortalities 
in Delaware and Chesapeake Bays. 

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 W. H. Bob bs (1964) DELMJARE RIVER MODEL 
STUDY: DIKE REHABILITATION HYDRAULIC MODEL INVESTIGATION, 
TECHNOLOGY 

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

261. Slaughter, T. H. (1962) BEACH-AREA WATER SUPPLIES BETWEEN OCEAN 
CITY, MARYLAND, AND REHOBOTH BEACH, DELAWARE 

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

262. Smith, E. T., and E. Mehr (1968) COST ALLOCATION MODEL FOR ZONED 
OPTIMIZATION OF WASTE TREATMENT REQUIREMENTS 

Three cost allocation models have been developed for achiev­
ing desiT'ed wateT' quality: (1) a unifom-treatment model; 
each SOUT'ce must remoVe a unifom peT'centage of its raw 
waste load. (2) a cost-minimization model; it requires 
construction of a cost function relating dollars spent on 
waste-tT'eatment .facilities to amount of waste removed. This 
method will be difficult to implement. (3) Zoned-optimiza­
tion model; it combines elements of U) and (2) in that it,· 
seeks tT'eatment levels which aT'e unifoT'm .fOT' various groups 
of SOUT'cef5" but not riecesf5aT'ily unifoT'm for the whole estuary; 
it also f5eekf5 a combination of suon zone T'emovals which yields 
a minimum oVeT'all oost. Thif5 is the model selected by the 
DRBC for iinp lementation on the estuary. 

REF: Paper presented at Second Mid-Atlantic Industrial \.Jaste 
Conference, Drexel Institute of Technology, Philadelphia, 
Pennsylvania, November 18-20, 1968 
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263.. Smith, E. T., and A. R. Morris (1969) SYSTEMS ANALYSIS FOR 
OPTIMAL WATER QUALITY MANAGEMENT 

Since 1961, the objectives of the Delaware Estuaru Compre­
hensive Stud'H have been to (1) develop methods of z,Jater­
qualit'H management (2) determine the relationships betuJeen 
pollution and the present deteriorated quaUt'H of water, 
and (3) prepare a program fOr improvement and maintenance 
of water qualitH. An objective set was selected and is now 
being carried out to 30 sections (geogy·aphicalareas essen­
tiall'H homogeneous in water quality) betuJeen Trenton and 
location belou) Wilminqton. This set has resulted in load 
allocations for individual firms and mUnicipalities, so 
that water quaUt'H in the estuaru will be maintained at an 
enhanced level. The set is based on the use of S'Hstems 
anal'Hsis methodE!. '!he matnemat{cal model for pollution 
control is based on the relationship betuJeen BOD and DO 
(disE!o lved oxygen). The Umi tation and the mathematics 
are discussed. 

REF: Water Pollution Control Federation, Journal, volume 
41, number 9, pages 1635-1646, 1969. Hashington, D. C. 

264. Smith, R. C. (1970) DELA~rJ'ARE'S FARM INCOME: CROP AND LIVESTOCK 
PRODUCTION IN 1969 

REF: See Delaware Documents, University 

265. Smith, R. C., and D. F. Crossan (1969) ECONOMIC ANALYSIS OF THE 
MARKET STRUCTURE OF THE COMMERCIAL FISHING INDUSTRY IN THE 
NORTHEAST 

REF: See Delaware !Documents, University 

266. Spo1jaric, N. (196.7) PLEISTOCENE CHANNELS OF NE!~T CASTLE COUNTY, 
DELAWARE 

REF: See Delaware Documents, UniversLty 

267. Spoljaric, N •. , and R. R •. Jordan (19661 GENERALIZED GEOLOGIC MAP 
OF DELAWARE 

REF: See Delaware Documents, University 

) 

) 

) 
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268. Stachecki, C. J., Jr., and A. W. 1.Jheatley (1969) SALT-MARSH 
WATER MANAGEMENT IN DELAWARE ACCOMPLISHED UNDER SENATE 
BILL 75, 1965-68 

A report from the Mosquito Control Division of the State 
Highwau Department~ Milford~ Del(JJ.vare. Describes the 
ditching and impoundment started under Bill 75. The per­
manent control measures initiated~ performed beyond aU 
expectations. 

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

269. Stanley, D. J. (1969) ATLANTIC CONTINENTAL SHELF AND SLOPE OF 
THE UNITED STATES: COLOR OF MARINE SEDIMENTS 

270. 

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

Stauber, L. A. (1943) GRAPHIC REPRESENTATION OF SALINITY IN A 
TIDAL ESTUARY 

A graphic method of plotting salinity data that shows points 
where samples are taken~ with the recorded saUnity of the 
s'amples~ and also shows the positi'on of such samples uJith 
reference to the total range of salinity as it varies with 
the tide or the depth. Data are oaEJed on hourly samples 
ovep a complete tidal cycle (12-13 hOUY'fJ) on 2(] April in 
Delaware Bay. 

REF: 
1943. 

Journal of Marine Research, volume 5, pages 165-167, 
Osborn Memorfal Laboratory~ Yale University, New 

Haven, Connecticut 

271. S,teenis;, J. H." N. G. 1-Jfider, H. F. Cofer, and R., A. Beck (1954) 
MARSHES OF DELAT.fARE, THEIR IMPROVEMENT AND PRESERVATION 

REF: See Delaware noc~ments, State 

272. Stetson, H. C. (1938) SEDIMENTS OF THE CONTINENTAL SHELF OFF THE 
EASTERN COAST OF THE UNITED STATES 

A dredge made eight traverses across the Continental Shelf 
betuJeen Cape Cod and Cape Canaveral beginning at the beach 
and going over the opeak in the slope. The central section 
off New Jersey and Maryland ShOu7 fairly weU sorted sandfJ 
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out to the slope~ with little diminution of the median dia­
meters. Detailed tables and graphs are presented for mech­
anical anal!1ses, size .fractions and profiZes. 

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. (1962) GREAT ATLANTIC WEST TIDES OF 5-8 l\1ARCH 1962 

The storm did unprecedented damage, more than most hurricanes~ 
because the huge slow-moving windstorm coincided exactZy not 
onZy with the oocurrence of a new moon, but with the moon at 
perigee,> i. e., at its nearest. Perigee gravitational effects 
produce astronomical tides. 

REF: Weather Wise, volume 15, pages l17~120, 1962. American 
Meteorological Society, Boston, Massachusetts 

274. Strong, A. L. (1961) OPEN SPACE FOR THE PENJERDEL REGION 

Working papers and source meterial for the PenJerdeZ con­
ference on open space; severaZ hundred pages. 

REF~~ Penjerde1 (Pennsylvania-New Jersey-Delaware "1etro­
po1itan Project, Inc.), 1500 T-lalnut Street, Philadelphia, 
Pennsylvania 

275. Strong, A. L., J. C. Keene, and J. Ril1sberg (1971) THE NEXT TEN 
YEARS: SOME RECOMMENDATIONS TO THE DELAWARE RIVER BASIN 
COMMISSION 

RE:;F: See Delaware Documents, Cities. Counties, and Organ­
izations. 

276. Strong, A. L., J. C. Keene, J. Hi11sberg, F. Uthman, and M. Aspin 
(1971) 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 (1971) LEGAL SURVEY FOR GOVERNOR'S 
TASK FORCE ON MARINE AND COASTAL AFFAIRS 

1his report concerns itself with the legal issues of the 
physiographic subareas of the Coastal Zone and the maJor 
threats to their ecological health. Because environmental 
impacts c~ss the boundaries of the Coastal Zone, some 
attention is given to issues which arise from these external 
interrelationships. 

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

278. Sundstrom, R. W., et. al. (1967) THE AVAILABILITY OF GROUND 
WATER FROM THE POTOMAC FORMATION IN THE CHESAPEAKE AND 
DELAWARE CANAL AREA, DELAWARE 

REF: See Delaware Documents, University 

279. Sundstrom, R. W., and T. E. Pickett (1968) THE AVAILABILITY OF 
GROUND WATER IN KENT COUNTY, DELAWARF., WITH SPECIAL REFER­
ENCE TO THE DOVER AREA 

REF: See Delaware Documents, University 

280. Sundstrom. R. W., and T. E. Pickett (1969) THE AVAILABILITY OF 
GROUND WATER IN EASTERN SUSSEX COUNTY, DELAWARE 

REF: See Delaware Documents, University 

281. Sundstrom, R. W., and T. E. Pickett (1969) THE AVAILABILITY OF 
GROUND WATER IN WESTERN SUSSEX COUNTY, DELAWARE 

REF: See Delaware Documents, University 

282. Sundstrom, R. W., and T. E. Pickett (1971) THE AVAILABILITY OF 
GROUND WATER IN ,NEW CASTLE COUNTY, DELAWARE 

REF: See Delaware Documents, University 
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283. Sundstrom, R. W., and R. D. Varrin (1971) WATER SUPPLY AND USE 
IN THE DRAINAGE BASINS OF THE DELAWARE RIVER SYS~EM AND 
ATLANTIC COASTAL DRAINAGE BASINS IN DELAWARE 

REF: See Delaware Documents, University 

284. Tannian, F. X. (1968) PORT OF WILMINGTON 

REF: See Delaware Documents, pniversity 

285. Tannian, F. X., C. Chandler, N. Wilson (1967) CITY OF WILMINGTON 
WATER SYSTEM 

REF: See Delaware Documents , University 

286. Thomann, R. V. (1963) MATHEMATICAL MODEL FOR DISSOLVED OXYGEN 

A mathematical model is ppesented fop descpibing the time 
vaPiations of dissolved o::cygen in a finite numbep of sect­
ions in a body of watep; ananaZytiaaZ modeZ is given fop 
dissolved o::cygen vapiation in an estuaPy. It was appZied 
to a PaPt of the DeZawape EstuaP:lf. 

REF: Proceedings, American Society of Civil Engineers: 
Journal, Sanitary Engineering Division, volume 89 (SAS) , 
pages 1-30, October 1963. 

287. Thomann, R. V. (1964) USE OF SYSTEMS ANALYSIS IN ESTUARINE 
WATER POLLUTION CONTROL 

The vaPious aause and effeat peZationsnips existing between 
tlie man-made environment and TiJaf;ep qualitY' aan. fi.e sati:s;."... 
faatop{Zy- desapioed using tlie te:o'finiques of sy-stemir analysis. 
The DeZaTila,pe EstuaT'lf is used as one ettamp le. 

REF: Pages 47-S9 in Selected Papers from the Western Re­
s.ources Conference on New Horizons for Resources Research, 
July 1964, at Colorado State University, Fort Collins, 
Colorado. University of Colorado Press, Boulder, Colorado. 

) 

) 

) 
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288. Thomann, R. V. (1965) RECENT RESULTS FROM A MATHEMATICAL MODEL 
OF WATER lPOLLUTION CONTR0L IN THE DELAWARE ESTUARY 

The paper presents the basic principles involved in the 
construction of a mathematical model of dissolved oxygen 
in the Delaware Estuary. The basic motivation was the 
development of a comprehensive water-pollution-control 
plan for water-quality improvement in the Delaware Estuary. 

REF: Water Resources Research of ~later 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. Sobel (1964) ESTUARINE WATER QUALITY 
MANAGEMENT AND FORECASTING 

The results of systems analysis applied to the Delaware 
Estuary are given, including the variation of dissolved 
oxygen with water temperature and the effect of wind 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. (1968) 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,., (1955) THR BAY AND RIVER, DELAlAJARE 

Pnotograpns,maps, and history in 244 pages. 

REF: Cornell Maritime Press, Inc., Cambridge, Maryland, 
1955 

29~. University of Delaware (1968) GEOLOGY AND EARTH RESOURCES OF 
, DELAWARE 

REF: See Delaware Documents, University 
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293. University of Pennsylvania (1966) DELAWARE RIVER BASIN STUDY 

The quality of the zvater of the Delaware RiVer Basin 
is analyzed by starting at the upper basin and following 
the oonditions affecting the quality of the RiVer through 
the sub-basin, estuaries, 'and down to the lower estuary 
and bay. Includes a table of typical water quality analysis 
of summer conditions in selected locations in the Del~are 
sub-basin (1962-64) and unpublished maps. 

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

294. University of Pennsylvania (1967) AN ECOLOGICAL APPROACH TO 
REGIONAL PLANNING 

Summarizes graduate program at University of Pennsylvania, 
Department of Landscape Architecture and Regional Planning. 
Mentions as an initial case study the Del~are RiVer Basin 
which had been carried out in two successive years. 16 
small mapk of ihe Del~are RiVer Basin, with specific de­
tails shown, e.g., geology, physiographic regions, stream 
flows and withdrawals along Del~are RiVer, ground water, 
aurface water, soil depth, soil drainage, slope 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. (1966) RELATIONSHIPS OF FRESH AND SALTY GROUND 
WATER 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. (1970) WATER QUALITY LIMITATIONS IN DELAWARE 
ESTUARY 

,The seriousness of the situation and need for action. 
"Del~are is a dirty river. " There are certain limitations 
to what can be done under present political and technolog­
ical conditions: Del~are will remain a muddy estuary 
below Mqrcus Hook. The upper estuary will experience algal 
bloomEr. The appearance of colo:(', addition of flotsam, and 
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s~age overflows will continue to pose problems. Continued 
discharge of heavy metals will adversely affect aquatic life. 
Continued dredging and filling will constantly upset benthal 
communities. Oil slicks~ spills, increasing. Irreversible 
changes may have already reduced the capacity of the estuary 
to act as a nurse~for many fish species. We must reverse 
the thinking of allowing land-use classification without 
regard to water quality or use. Out of the 133.4 miles of 
estuarine water~ 38.4 miles are already lost for fish 
propagation. Between 1954 and 1964 more than 45~000 acres 
of marshZand were destroyed between Maine and Delaware. Un­
less we drastically reduce the amount of heavy metals dis­
charged~ the remaining aquatic life will be harmed. Yet~ 
statistics show that sport fishing is increasing. 60 million 
anglers harvest 1.5 billion pounds of fish per year. O,f these~ 
843 million pounds Were caught in salt water and about 630 
miUion pounds of th8se we:t'e estuary dependent. 

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

297. Vaughn, G. F. (1968) AGRIBUSINESS IN DELAWARE'S ECONOMY 

REF: See Delaware Documents, University 

298. Vaughn, G. F. (1968) AGRICULTURAL LAND: DELAWARE'S RETREATING 
OPEN SPACE 

REF: See Delaware Documents, University 

299. 'Ward, R. F. (1958) GEOLOGY OF THE DELAWARE RIVER 

REF: See Delaware Documents, University 

300. WastIer, T. A., and L. C. deGuerrero (i968) NATIONAL ESTUARINE 
INVENTORY: HANDBOOK OF DESCRIPTORS 

I 

REF: See U. S. Documents, Department of the Interior, 
Federal Water Pollution Control,Administration 
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301. Watts, E. (1957) 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. (1970) SabaUaria REEF MASSES IN DELAWARE BAY 

Along :the westepn shore of Delaware Bay the polychaetous 
annelid Saballaria vulgaris builds reefs which are formed 
of sand gpains cemented together in rounded masses of 
dwelling tubes. The reefs have important geological and 
biological effects on the immediate environment~ modif.~ing 
and stabilizing beach sediments~ and supporting a distinct 
community of associated organisms. 

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. (1970) ENGINEER'S EVALUATION REPORT, PORTABLE WATER 
SUPPLIES, NEW CASTLE COUNTY, DELAWARE 

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

304. Witkin, L. D. (1965) WIDENING AND DEEPENING THE WORLD'S BUSIEST 
CANAL 

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

3US. Woodruff. K. D ~ (1969) THE OCCURRENCE OF SALINE GROUND WATER IN 
DELAWARE AQUIFERS 

REF: See Delaware Documents, University 

306. Woodruff, K. D. (1970) GENERAL GROUND-WATER QUALITY IN FRESH­
WATER AQUIFERS OF DELAWARE 

REF: See Delaware Documents, University 
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307. Woodruff, K. D. (1970) MONTHLY REPORT ON WATER CONDITIONS IN 
DELAWARE 

REF: See Delaware Documents, University 

308. Wright, J. F. (1969) DELAWARE ESTUARY AND BAY WATER QUALITY 
SAMPLING AND MATHEMATICAL MODELING PROJECT 

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

309. Young, C. M. (1960) OYSTERS 

310. 

Gives histoy.y of oyster banks with timely quotes; reviews 
damage by predators; surveys oyster culture. Discusses 
oystering from Long Island to Chesapeake Bay. Good list of 
references. . 

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

Zaneveld, J. S. (1966) BENTHIC MARINE ALGAE OF DELAWARE 

A preliminay.y list of 66 marine algae has been compiled 
giving area and conditions at selected collecting points 
in Delaware. More than half of these algae belong to the 
Phaeophyta (brown), Rhodophyta (red). Nineteen Chlorophyta 
(green), 11 Cyanophyta (blue-green), Xanthophyta (yellow­
green) are listed. 

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

311.. Zapata Bulk Systems., Inc. (1971) DELAWARE TRANSFER TERMINAL: A 
CURRENT ASSESSMENT PREPARED FOR THE DELAWARE TASK FORCE 

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

312. Zeskind. L. M., and E. A. Le Lacheur (1926) TIDES AND CURRENTS IN 
DELAWARE BAY AND RIVER 

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

CITIES~ COUNTIES, AND· ORGANIZATIONS 

313. City of Wilmington (1965) REPORT TO CITY OF WILMINGTON, DELA­
WARE UPON RAW WATER SUPPLY UPDATED DECEMBER 1964 

To supveW the ~ater supply available to the City of 
Wilmington and to confi~ the possibilitw of the use 
of Hoopes Reservoir; Brandy~ine Creek is included. 

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

314. City of Wilmington (1968) FUTURE DEVELOPMENT OF THE PORT TERMI­
NAL: I, ECONOMIC AND ADMINISTRATIVE CONSIDERATIONS 

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

315. City of Wilmington (1968) FUTURE DEVELOPMENT OF THE PORT TERMI­
NAL: II, PHYSICAL FACILITY ANALYSIS 

Existing facilities; recommendations for existing facilities~ 
new facilities; construction cost estimates (total 
$l8~ 808~ 000). 

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

316. DRBC (1964) ANSWERS TO QUESTIONS 

The nation's most heavily populated region, with more than 
22~000~OOO~ expects 30,000,000 by 1980 and 42,000,000 bW 
20l0. The basin occupies l2,?5? square miles (including 
the BaW). The compact with the federal government is sim­
ilar to an international treaty. A commission is needed~ 
among other reasons: (l) Water respects its own boundaries 
and not manmade. (2) Government in the basin is not or­
ganized to control and develop water resources. (3) Water 
can be used more economicallw and beneficiallw through 
unified planning. We are not running out of ~ater, but are 
managing it poorly, such as the 50% unused flo~ into the 
ocean. 
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REF: Delaware River Basin Commission, Trenton, New Jersey 

317. DRBC (1964) DELAWARE RIVER BASIN COMPACT 

The legal compact entered into in 1961 be~ueen Delaware~ 
New Jersey~ New York, Pennsylvania, and the United States 
is presented in detail in 5l pages. 

REF: Delaware River Basin Commission, Trenton, New Jersey 

318. DRBC (1965) SECOND WATER RESOURCES PROGRAM, 1964-1969 

Comprehensive report on the prospective supply of, and de­
mand for water and related goods and services in the Dela­
ware River basin during six calendar years (l964-l969). 
Has 26 tables on water quality; streams, runoff, flood, 
and storage volumes; water demands and withdrawals, export, 
etc. Has l6 figures on dissolved oxygen, chlorides, tem­
perature, geohydrologic sections, maps~ etc. 

REF: Delaware River Basin Commission, Trenton, New Jersey 

319. DRBC (1966) REVIEW OF ACTIVITIES IN 1965-1966 

Considerable discussions of flood control and water diver­
sion during the previous year's drought. Federal authori­
ties bringing to a close a 5-year effort known as the 
Delaware Estuary Comprehensive Study, which used computer­
ized techniques to determine cause and effect of pollution. 
The study offered 5 alternative proposals for clearing up 
pollution with different costs and different treatments. 
The total carbonaceous oxygen-demanding waste load pro-

. duced daily in the basin Was found to be Z.9 million pounds 
daily, nearly half (900,000 pounds) being removed by treat­
ment, and l million pounds being discharged daily into the 
estuary. 

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

320. DRBC (1967) REVIEW OF ACTIVITIES IN 1966-1967 

Adopted estuary and nontidal water standards keyed to water 
uses which are summarized. Standards vary within the basin~ 
with higher oxygen requirements in certain parts of the 
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estuapy. Othep pequipements fop watep temperatuPe3 
alkalinity-acidity balance3 phenols3 odoP3 detergents3 
fluopides 3 radioactivity3 and turbidity. 

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

321. DRBC (1968) REVIEW OF ACTIVITIES IN 1967-1968 

322. 

Adopted comprehensive pollution contpol standards in 1967. 
These standards apppoved by Washington in 1968 fop com­
pliance with fedepal law. Delaware Estuary divided into 
4 zones. A II wal~tes must be treated to the same minimum 
degree of removal of pollutants3 in order to reduce the 
oxygen consumption of pollutants. Federal scientists 
(department of government not specified) devised a mathe­
matical formulation of the Delaware Estuary. 

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

DRBC (1969) REVIEW OF ACTIVITIES IN 1968-1969 

Expanded efforts on assuring sound future surface and 
ground 'U.later supp ly management gave attention to protection 
of the Pich estuarine qualities oflowep Delaware Bay. 
Entered into pegional efforts for disposal of wastes on both 
sides of the rivep. Organized a pollution surveillance pro­
gram throughout the estua~. Began a 3-year study of Salem 
and Gloucester regional waste disposal. Began engineeping 
study of pegional facility for sewage disposal of wastes 
fpom part of Delaware COuntY3 Pennsylvania south of Phila­
delphia and from New CastZe3 Delaware and treating them neap 
Marcus Hook3 Pennsylvania below the Delaware-Pennsylvania 
boundary. The City of Wilmington waste dischapge progpam 
(to be in full operation by Z973) has been approved. Several 
other sewerage schedules above Wilmington have also been ap­
proved. Development of a mathematical model of major Dela­
ware River reservoirs planned. State of Delaware is col­
lecting and analyzing water samples in the Delaware Estuary 
below Trenton for 32 pollution indicatops~ e.g' 3 dissolved 
023 aciditY3 bacteria3 toxics3 and radioactivity. 

REF: 7th Annual Report. Delaware River Basin Commission, 
Trenton, New Jersey. 
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323. DRBC (1970) DEEPWATER REGIONAL SEWERAGE SYSTEM: PRELIMINARY 
ENGINEERING AND FEASIBILITY STUDY 

The estuary is defined as the B6-mile portion of the river 
between Trenton, New Jersey, and Liston Point. The service 
area of the river comprises less than l% of the area of the 
continental USA but has l3% of population, l6.6% of personal 
income. This study is concerned with Gloucester and Salem 
counties, New Jersey. Has l4 chapters. 

Table of Contents: l. Pollution of estuary. 2. The study 
area. 3. Projected population, land use, industry. 4. 
Sewerage. 5. Waste water. 6. Water quality. 7. Pretreatment 
requirements. 8. Alternative methods. 9. Design, cost. 
lO.-Alternative waste water management. ll. Preliminary 
design and cost. l2. Financing. l3. Cost. l4. Summary, con­
clusions. 

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. Hi11sberg (1971) THE 
NEXT TEN YEARS: SOME RECOMMENDATIONS TO THE DELAWARE RIVER 
BASIN COMMISSION 

Programs and procedural reaommendations to the Delaware 
River Basin Commission for preservation of wetlands, aZZo­
cation of water resources, financing of programs, and en­
forcement of water quality standards. Has 23 pages. 

REF: Institute f6r 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 (1971) DELAWARE RIVER BASIN COMPACT: A REVIEW 
WITH RESPECT TO ENVIRONMENTAL QUALITY 

Findings of Delaware RiVer Basin Commission on legal and 
governmental status of wetlands, water resources, develop­
ment of land; actions of state and federal agencies;. and 
programs planned for regulation and acquisition of prop­
erty. 5 tables, 94 pages. 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 mathematical model of the Delaware Estuary 
by conducting a series of sampling runs in the estuary over 
a period of years for use in an estuary pollution - abate­
ment program. 

Catalog of Marine Research Activities for 1968 (July 1969) 

REF: Delaware River Basin Commission, Trenton, New Jersey 

327. Delaware River Port Authority (1968) AMERIPORT, PORTS OF PHILA­
DELPHIA: FOREIGN TRADE CARGO, IMPORTS AND EXPORTS 

328. 

Comprises ports of Philadelphia3 Camden3 Chester3 Gloucester~ 
Trenton3 Paulsboro, Marcus Hook, and Wilmington. World's 
largest freshwater port. Third busiest popt in the world. 
In U.S.A., No. l importing port, handles over U% 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 

Delaware Water Resources Study Committee (1954) WATER IN DELA­
WARE: PRELIMINARY REPORT OF THE STATE'S WATER RESOURCES 

Detailed discussions of the water resources of Delaware. 
Specific sections of report deal with surface water; ground 
water; quality of water; beneficial use of water; existing 
water problems3 e.g., shortages, salt-water encroachment, 
pollution, drainage, soil erosion, chemical q~ality, econ­
omies of salt water; basic principles and history of water­
right doctrine; and water-right laws in Delaware (also 
federal water-right laws affecting Delaware). Use of water 
in all three counties discussed in terms of muncipal, 
industrial, commercial, domestic3 irrigation and farms. 

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



74 

329. INCODEL (1961) INTERSTATE-FEDERAL COMPACT FOR THE DELAWARE 
RIVER BASIN 

The Delaware River Basin Advisory Commission, a temporary 
body consisting of the governors of the four states and 
the mayors of New York and Philadelphia, prepared the draft 
for the interstate-federal compact. 
Article l-Definitions, purpose ,limitations 
Article 2-0rganization and area. The Commission consists 
of the governors of Delaware, New York j New Jersey, and 
Pennsylvania and one commissioner appointed by the President 
of the United States. Each member appoints an alternate 
with full power, etc. 
Article 3-Powers and duties of commission 
ArticZe 4-Water supply 
Article 5-Pollution Control 
Article 6-F1ood protection 
Article ?-Water shed management 
Article 8-Recreation 
Article 9-Hydroe1ectric power 
Article lO-Regulation of withdrawals and diversions 
Article ll-Intergovernmental relations 
ArticZe Z2~Capital financing 
Article l3:-Plan, program and budgets 
Article l4-General provisions 

Note: In general the Commission has ver-y brQad powers to 
research, initiate, control, execute, enforce, etc. 

REF: Interstate Commission on the Delaware River~ Trenton, 
New Jersey 

330. Interstate Commission on the Delaware River (INCODEL) (1957-
1959) BIOLOGICAL STUDIES OF THE DELAWARE RIVER 

Diatom studies, biological surveys, fish survey, chemical 
studies. Has 29 tables, l2 figures, l8 pages; Appendix I 
species lists, l8 pages; Appendix II fish list, II pages. 

REF: Prepared 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) (1959-
1960) BIOLOGICAL STUDIES OF THE DELAWARE RIVER 

Diatom and fish studies at Burlington~ New Jersey, Marcus 
Hook, and Pea Patch IsZand. Has 8 tables and two fish lists~ 
9 and 8 pages. 

REF: Prepared by the Academy of Natural Sciences of Phi1a­
delph!a t Philadelphia, Pennsylvania, for the Interstate 
Commission on the Delaware River 

332. Model Study Committee (1961) DISPERSION STUDIES ON THE DELAWARE 
RIVER ESTUARY MODEL AND POTENTIAL APPLICATIONS TOWARD 
STREAM PURIFICATION CAPACITY EVALUATION 

A series of experiments specifically designed to supplement 
existing studies performed by the Corps of Engineers and 
other private interests with regard to dispersion and dis­
tribution of contaminants in the Delaware RiveY> Estuary. 
Contains tables and charts. Has 223 pages. 

REF: Model Study Committ~e, Library, Department of Natural 
Resources and Environmental Control, Dover, Delaware 

333. New Castle County (1967) WHITE. CLAY CREEK DAM AND RESERVOIR 
I : 

Preliminary or feasibility phase of comprehensive report. 
Purpose and scope: population projections~ water use and 
water sources, geology and soils~ stages of construction~ 
design load relocations~ recreation~ Zand 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 (1959) 
WATER FOR RECREATION: TODAY AND TOMORROW 

Popular discussion of recreational uses of the water of the 
Delaware RiVer basin. Has 25 pages. 

REF: Water REsources Association of the Delaware River 
Basin, 2lSouth 12th Street, Philadelphia, Pennsylvania 
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335. Water Resources Association of the Delaware River Basin (1966) 
DELAWARE BASIN BULLETIN 

Summarizes the Delaware Estuary Comprehensive Study (DECS); 
a preliminary report and findings of the 6-year study of 
pollution in the Delaware estuary. The organic waste load 
to the estuary found to be 1 million pounds of organic 
waste per day: municipalities 65%, industries 35%. Water 
quality evaluatibn made by mathematical modeling and use 
of new teahnique:3 of systems analysis, etc. Five objective 
sets of different water quality standards proposed with 
different achievements and costs. 

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 (1968) 
DELAWARE BASIN BULLETIN 

Water quality regulations adopted March ?~ 1968 by the DRBC 
provides control of river with respect to: (1) Oxygen con- . 
swnption by carbonacBous material (carb. O.D.) to be reduced 
from present daily waste load of 1 million pounds to 322~000 
pounds through various waste treatment methods. 4 zones 
established--zone 5 (Pennsylvania-Delaware border to Liston ) 
Point, Delaware 30 miles-6?,000 pounds per day carbo D.O. 
(2) Bacteria--hwnan waste must be chlorinated (3) The~al 
Pollution--in tidal waters, the induced temperature increase 
shall not exceed 5°F. above the average daily temperature 
gradient' or a maximum of 86°F. whichever is less (4) Load 
allocations assimilative capacity of the streams to be ap-
portioned equitably between dischargers. (Other details 
given for zones 2, 3, and 4 which are above the Pennsylvania-
De laware '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 (1969) 
TENTH ANNUAL REPORT 

SUmmarizes accomplishments of the WRA/DRB for the period 
1959-l969; includes information to basin residents; encour­
aged creation of the Delaware River Basin Commission; sup­
ports establishment of the Tock's Island National Recreation 
Area (now Delaware Water Gap National Recreation Area; 
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wOY'ked foY' adoption of adequate and equitable standaY'ds of 
WateY' quality in DelawaY'e RiveY' estuaroy; monitoY'ing the 
DelawaY'e RiveY' Basin Commission's aativities; and pY'esently 
uY'ging pY'epaY'ation of a aompY'ehensive pZan foY' the develop­
ment of the DelawaY'e Bay aY'ea. The WRA/DRB is now setting 
wateY' quality standarods foY' Delawaroe Bay. 

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

338. DBG&FC (1955) WHAT'S AHEAD FOR DELAWARE'S COASTAL AREAS 

Summaroy of tY'ansaations of aonfeY'enae, DeaembeY' 8, 1955. 
Has no tables, no gY'aphs, good disaussion, 53 pages. 

Inaome foY' 1953: mengaden aatah 
oysteY's 
aY'abs and a lams 
aommeY'aial food fish 
sp0Y't fishing 

Total 

$4,000,000 
1,500,000 

500,000 
100,000 

1,000,000 

$7,100,000 

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

339. DBG&FC (1969) GUIDE TO DELAWARE'S NATURAL ENVIRONMENT 

PUY'poses: to Y'eaommend published mateY'ials Y'eZating to 
Delawaroe's natUY'al Y'esouY'aes; to list oY'ganizations whiah 
speaiaZize in natuY'al Y'esouY'oe studies, management, and/or 
inteY'pY'etation; and to list pZaaes to go and best times to 
obseY'Ve DeZawaroe's wildlife and natuY'al landsaapes. 

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 

340. DBG&FC Chamberlain, E. B. (1950) WATERFOWL MANAGEMENT 

Disausses management of waterfowl from point of view of 
aontrol. Has no tables, no graphs, 8 pages. 
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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. (1951) SURVEY OF THE MARSHES OF DELA­
WARE 

Systematic study of principaZ marshZands. History of 
DeZaware marshes since 1638. Description of 21 work units 
incZudingarea, water (saZinity, pH); popuZations and fre­
quency counts; waterfowZ, fUrbearers, pZants Zists; manage­
ment possibiZity. Has 8 graphs, 11 tabZes, 3 maps, photos, 
?6 pages. 

REF: Final report of Pittman-Robertson Project 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. (1952) WATERFOWL IN DELAWARE BAY 

Has diagrams and 12 tabZes, 21 pages. ExampZes: WaterfowZ 
popuZation in DeZaware by aeriaZ count, percentage of 4 
Zeading waterfowZ kiZZed in DeZaware, totaZ popuZation by 
saZinity zones, waterfowZ 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. (1950) SALT MARSHES: NOTE$ ON THEIR ORIGIN 
AND MANAGEMENT 

Discusses effect of mosquito controZ and ditching on marshes; 
stresses the adverse effect. Has no tabZe; no graphs, 10 
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. (1959) WHERE DOES THE SHORELINE BEGIN? 

TWo types of shoreZine: the sandy beach and the tidemarsh; 
changes with 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. (1966) AQUATIC VEGETATION SURVEY 

346. 

Verifi~ahanges in aharaateristias of vegetation growth 
whiah are potentiaZty detrimentaZ to desirabZe fish pro­
duation and to fishing. Reaommends remediaZ aation before 
irreparabZe damage done to sport fishing. 

REF: Federal Aid in Fish Restoration Project No. F-2l-R, 
1966. Division of Fish and Wildlife, Department of Natural 
Resources and Environmental Control, State of Delaware, 
Dover, Delaware 

DBG&FC Lesser, C. A. (1968) MARINE FISHERIES SURVEY 

Survey of the marine fisheries harvest; the effort in taking 
this hapvest~ and the utilization of pubZia aaaess areas 
and waters by other outdoor reareation seekers. The survey 
was aonduated in five seators: (1) DeZaware River and its 
tributaries~ (2) DeZaware Bay~ (3) AtZantia Oaean from 
Cape Henlopen to Fenwiak IsZand, (4) Rehoboth Bay and Indian 
River and Bay~ and (5) Nantiaoke River. The resuZts are 
presented in a series of tabZes. 

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 
(1954) THE MARSHES OF DELAWARE, THIER IMPROVEMENT AND PRE~ 
SERVATION 

PopuZar diaussion (with iZZustrations) of the DeZaware 
marshes as a great naturaZ resourae. InaZudes briefZy use 
of marshes as source of muskrats~ for duck hunting, for 
fish and arabs. TidaZ marshes of DeZaware and their fresh 
water tributaries ocaupy 8% of t~e state's area. Methods 
of management to maintain the marshes in a foPm that wiZZ 
maintain wiZdZife. 
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REF: Pittman-Robertson Bulletin No.2, Project 16R, June 
1954. Division of Fish and Wildlife, Department of Natural 
Resources and Environmental Control, State of Delaware, 
Dover, Delaware 

348,. DBSCC Delaware B3sin Survey Coordinating Committee (1959) INTR.Jl.­
STATE WATER RESOURCES SURVEY (Coordinators: J. Gordon Smith, 
Richard A. Haber, A. Joel Kaplovsky, Chauncey o. Simpson) 

Section I General Introduction 
Section II Synopsis 
Section III SUmmary Observation 
Section IV Recommendations 
Section V Topography of Detaware 
Section VI SUmmary Review of Water Resources Planning 
Section VII State Coordination Organization 
Section VIII Statements Made at Various Coordinating Meetings 
Section IX PUblic Archives Commission Conservation of 
Cultural Resources 
Section X Growth and Development Projections 
Section XI State Highway Department Ptanning Division Effect 
of Transportation on Population Growth in Detaware 
Section XII Unemployment Compensation Commission--With the 
Establishment of New Industries in the State What Will be 
the Availability of Labor in the Future? /') 
Section XIII De laware Chamber of Commerce 
section XIV CiviZ Engineering Department University of 
Delaware Surface Water Supplies of Northern Delaware 
Section XV Delaware Geological Survey 
Section XVI Delaware State Board of Health 
Section XVII State Soil Conservation Commission 
Section XVIII Water Pollution Commission 
Section XIX Water Quality in the Lower Delaware River with 
Special Emphasis upon Pollution Aspects 
Section XX Board of Game and Fish Commissioners 
SedtionXXI University of Delaware Marine Laboratories 
Section XXII State Highway Department Beach Areas as Future 
Population Generators 
Section XXIII Status of Salt Water Barrier &Jaluation 
Section XXIV Review of Factors Affecting Saline Water Con­
version 
Section XXV State Park Commission 
Section XXVI Projected Water Needs for the State of Delaware 
Section XXVI Projected Water Needs for the State of Delaware 
Section XXVII State Forestry Department 
Section XXVIII Legal Aspects 
Section XXIX Discusqion 
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REF: State of Delaware, Dover, Delaware. Published 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. Also published as House 
Document 522, August 16, 1962, 87th Congress, 2nd session 

DNREC (1970) ANNUAL REPORT 

Highlights the reorganization under the cabinet form of gov­
ernment. Reorganization. Division of Environmental Con­
trol~ Division of Fish and Wildlife, Division of Parks~ 
Recreation and Forestry~ Division of Soil and Water Conser­
vation. Financial Report. Histo~ and activities of the 
above diviB.ions~ Water and Air Resources Commission retained 
to advise Division of Environmental Control 

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

DNREC, DF&W Alexander, H. L., Jr. (1971) HUNTER SUCCESS EVALUA­
TION ON PUBLIC HUNTING AREp"S 

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 Control, State of Delaware, 
Dover, Delaware 

351. DNREC, DF&W Harmic, J. L. (1969) 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 (1931) PUBLIC WATER SUP­
PLIES OF DELAWARE 1931 

Reports the chemical and bacteriological analyses of 30 
cities and towns in Delaware. Short description of the 
geology of Delaware 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 (1945, ••• 1969) ANNUAL REPORTS OF THE MOSQUITO CONTROL 
DIVISION 

A series covering description of mosquito control research 
and evaluation of the severity of the mosquito problem on 
an annual basis. 

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

354. DSPO (1966) EVALUATION OF THE WATER RESOURCES OF DELAWARE 

At present, Delaware has an abundanced>f water for the fore­
seeable future, but is already faced with water problems in 
some municipalities. These problems can only be resolved 
by a complete evaluation of the state's water resources 
and by studies of broad answers to water management. A 
master plan for the development of Delaware's water re­
sources is recommended. 

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

355. DSPO (1966) SHORELINE PLAN 

REF: Delaware State Planning Office, Dover, Delaware 

356. DSPO (1967) PRELIMINARY COMPREHENSIVE DEVELOPMENT PLAN 

Purpose: as guide for the growth of the state. Background: 
State has a viable economic base, has a very favorable lo­
cation relative to N.E. U.S. metropolitan area; is well ': 
suited to agriculture; sizable wildlife areas of great value; 
the Atlantic Ocean beaches are a significant asset. Poten­
tial problems: water supply and sewage disposal; highway 
system inadequate for anticipated growth; rapid urbanization 
is encroaching on farm land; wildlife threatened by industri­
alization. Population is expected to increase by 389,000 
OVer 1960 to 835,000 in 19?0. The goals are: Concentrate 
urban development; preserve agricultural and open land; 
maximize utility of major highways; encourage mass trans­
portation (RR); health, welfare, education; encourage 
industrial growth. Recommend: preserve all marsh areas 
south of C and D Canal. Several new highways are proposed. 
State facilities are proposed to implement the plan, also 
for legislation and administrative policy. Has 93 pages. 

) 
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REF: Delaware State Planning Office, Dover, Delaware 

357. DSPO (1968) BETHANY BEACH COMPREHENSIVE DEVELOPMENT PLAN 

The plan is intended to serve as a policy-making guide for 
the fu-ture development. The program consisted of (1) back­
ground s-tudies, (2) plan preparation and (3) effectuation 
of plan. Under (1): History, existing land use, population, 
community facilities, housing, resident survey, transport­
tation, economic base, financial analysis. Under (2): Goals, 
land use, community facilities, transportation. Under (3): 
Zoning, subdivision reguZations, capitaZ improvement, admin­
istrative procedures. Has 64 pages. 

REF: Delaware State Planning Office, Dover, Delaware 

358. DSPO (1968) DELAWARE POPULATION AND ECONOMY: A SUMMARY REPORT 

From a s-tudy of 41 tables of statistical data, the report 
concludes that the state is divided into an indUstriaZized 
metropolitan region in the north and a rural-urban region 
in the south; the economy is heterogenous, but with a heavy 
concentration of chemical indUstry in New Castle County. 
Delaware is undergoing considerable struc-tural change in its 
economy. The size of the manufac-turing sector has remained 
relatively constant in employment, but has increased in 
output as shown by wage and salary income. There is evi­
dence that the economy of the two lower counties will be­
come more industrialized and urbanized. Has 47 pages. 

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

359. DSPO (1968) OUTDOOR RECREATION FOR DELAWARE-INVENTORY 

This report is designed to be an inventory of the areas and 
facilities, both public and private, presently available 
in the State of Delaware. 

REF: Delaware State Planning Office, Dover, Delaware 

360. DSPO (1968) REHOBOTH COMPREHENSIVE DEVELOPMENT PLAN 

Has 42 pages. 

REF: Delaware State Planning Office, Dover, Delaware 



84 

361. DSPO (1969) ENVIRONMENTAL STUDY OF REHOBOTH, INDIAN RIVER AND 
ASSAWOMAN BAYS 

Report to Governor Peterson of the unified effort by Dela­
ware's natural resources and planning agencies to document 
the need for preserving Delaware's inland bay areas, and 
to outline a specific program for achieving that goal. 
Participating agencies: Delaware Geological SUrvey; Univer­
sity of Delaware Marine Laboratories; State Park Commission; 
State Game and Fish Commission, Water & Air Resources Com­
mission; and State Planning Office. Conclusions: The in­
land bays of SUssex County, while still prime recreational 
areas, are in danger of being despoiled through increasing 
and uncontrolled development. Such further development 
would disrupt the bottom mud and sand, destroy the marsh­
land and decrease fish populations, increase pollution, 
contaminate ground wate~, and destroy woodlands, to further 
intensify erosion. Has 35 pages. 

REF: Delaware State Planning Office, Dover, Delaware 

362. DSPO (1969) LAND USE IN SUSSEX COUNTY, DELAWARE: AN INVENTORY 
AND ANALYSIS 

Factual and analytical basis for estimating land require­
ments for development. Environmental factors, including 
natural drainage systems, tidal and inland wetlands, and 
soil drainage characteristics. Has appendix, 5 tables, 3 
maps; coded to punchcards in statewide data bank. 

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

363. DSPO (1969) TRENDS IN HOUSING CONDITIONS AND CONSTRUCTION FOR 
SUSSEX COUNTY: 1960-1968 

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

364. DSPO (1970) DELAWARE COMPREHENSIVE OUTDOOR RECREATION PLAN 

An updated and expanded version of the 1966 report. It 
includes the findings of detailed studies on inventory, 
demand and needs, as well as details regarding the uses 
of existing property and potential acquisitions. The 
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Delaware Outdoor Reareation Plan is disaussed in detail. 
Has 35 tables, 35 figures, 21 budget sohedules, biblio­
graphy, 239 pages. 

REF: Delaware State Planning Office, Dover, Delaware 

365. DSPO (1970) LEWES COMPREHENSIVE DEVELOPMENT PLAN 

Inoludes 4etailed plans for the region and the aity. SUssex 
County population was 73,200 in 1960, 80,900 in 1970, and 
is projeoted to 91,780 in 1980 and 101,930 in 1990. The 
planning is geared to this population growth. Statistiaal 
tables, maps and photographs of the area are inoluded in 
28 pageso 

REF: Delaware State Planning Office, Dover, Delaware 

366. DSPO (1970) NATURAL RESOURCES INVENTORY 

Climate. Weather Stations, data. Agriaultural land. Changes 
in aoreage of farms. Forests. Distribution, 1957. Forest 
types. Geology. Rook types. Mineral resouroes. Soils. 
Assooiations types. Soil map. Water resouraes. Streams, 
druinage, disoharges. Ponds. Analysis of ground water. 
Wetlands. Types. Has 72 pages. 

REF: Delaware State Planning Office, Dover, Delaware 

367. DSPO (1970) SUSSEX COUNTY COMPREHENSIVE DEVELOPMENT PLAN 

Intended to serve as guideline for the county's future 
growth to 1990. Proposes a feasible relationship between 
the needs of the people and the provision of essential 
publio faoilities. Has 47 pages. 

REF: Delaware State Planning Office, Dover, Delaware 

368. SCP&ZC (1969) ANALYSIS OF HOUSING PROBLEMS AND OBSTACLES TO 
PROBLEM SOLUTION, SUSSEX COUNTY 

REF: Prepared for Sussex County Planning and Zoning Com­
mission, Georgetown, by Delaware State Planning Office, 
Dover, Delaware 
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369. DW&ARC (1968) SECOND ANNUAL REPORT, 1967-1968 

Water Resources and Subaqueous Lands Division spent the 
year primarily in collection of data and writing regulations; 
emphasized underground water supplies; regUlations being 
drafted for we U-dri Uing practices. Subaqueous Lands 
Division acted on 40 applications; guidelines adopted for 
procedures to be followed; commission policy relative to 
certain land reclamation projects. Water pollution Control 
Division submitted water quality standards to Department 
of the Interibr in June 1967 which were approved; the 
adopted standards are compatible with those of the Delaware 
River Basin Commission. 

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

370. DWPC (1951) SURVEY OF POLLUTION AND ITS EFFECT UPON THE STREAMS 
WITHIN THE MISPILLION RIVER DRAINAGE BASIN 

Detailed analyses as affected by the pollution were made 
and suggestions for improv~ment 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 Au1enbach, D. B., and A. J. Kap10vsky (1958) COMPREHENSIVE 
STUDY OF POLLUTION AND ITS EFFECT ON THE WATERS WITHIN THE 
NANTICOKE RIVER DRAINAGE BASIN 

Detailed field and laboratory measurements were made of the 
existing water quality in both the Nanticoke River proper 
and the Broad Creek to determine the effects of pollutional 
material. The effluent at the nylon plant was studied. 

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

372. DWPC Au1enbach, D. B., and A. J. Kap10vsky (1961) COMPREHENSIVE 
STUDY OF POLLUTION AND ITS EFFECTS ON THE WATERS WITHIN 
THE ST. JONES RIVER DRAINAGE BASIN 
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Detailed fieZd and laboratory measurements of the existing 
water quaZity and the waste discharges at the Dover Sewage 
Treatment Plant and two International Latex Plants~ as well 
as at Dover Air Force Base to dete~ine effects of pollu­
tional 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. (1952) COMPREHENSIVE STUDY OF POLLUTION AND 
ITS EFFECT UPON WATERS WITHIN THE RED CLAY CREEK DRAINAGE 
BASIN 

Chemical~ physical~ bacterioZogical and biological deter­
minations were made in a study of the pollution entering 
the Red Clay creek and its effect upon the quality of the 
receiving waters. Recommendations are made for decreasing 
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. (1954) COMPREHENSIVE STUDY OF POLLUTION AND 
ITS EFFECT UPON THE WATERS WITHIN THE BRANDYWINE CREEK DRAIN­
AGE BASIN 

Its sources of pollution and their effect upon the water 
supply of the City of Wilmington was studied. Detailed 
conclusions are drawn and recommendations 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 (1956) COMPREHENSIVE 
STUDY OF POLLUTION AND ITS EFFECT ON THE WATERS WITHIN THE 
INDIAN RIVER DRAINAGE BASIN 

Chemical, physical, bacteriological and biological deter­
minations were made in a study of the pollution entering 
the Indian RiVer and its effect upon the quality of the 
receiving waters. 
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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 

376. Graham, R. L. (1969) PLANNING-PROGRAMMING-BUDGETING REPORT 1967-1969 

One of a series 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. Kap10vsky, A. J. (1952) 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 the 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. (1956) INVESTIGATION OF SANTITARY WATER QUALITY 
IN LOWER DELAWARE RIVER, PART I AND PART II 

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 

379. Maits, B. (1966) THE NATURAL RESOURCES OF DELAWARE 

Starting with the history of earth itself~ this is the story 
of how Delaware and the eastern North American Continent 
evolved from the barren lifelessness of primordial time over 
the last two billion years to affect the climate and natural 
resources of the present. Has 39 pages. 

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

380. AIls, R. T. (1969) KILLIFISH PREDATION OF MOSQUITOES IN LOW-LEVEL 
IMPOUNDED DELAWARE SALT-MARSHES 

REF: Master's thesis in the Department of Entomology and 
Applied Ecology,Hugh M. Morris Library, University of Dela­
ware, Newark, Delaware 

381. Baker, W. W., R. D. Varrin, J. J. Groot, and R. R. Jordan (1966) 
EVALUATION OF THE WATER RESOURCES OF DELAWARE 

At present3 Delaware has an abundance of water for the fore­
seeable fUture. However3 the studies of water use are far 
too narrow to probide the broad answers needed for water 
management. It is recommended that a master plan for the 
development of Delaware's water resources be prepared to 
assure an adequate supply of high-quality water as the state's 
economy continues to expand. 

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

382. Brams, M. R., C. Chandler, and N. Wilson (1969) ECONOMIC AND EN­
GINEERING FEASIBILITY OF A UNIFIED WATER SYSTEM FOR NORTHERN 
NEW CASTLE COUNTY, DELAWARE 

Discusses an area of 232 square miles3 with a population 
of 3553 447 and an average daily water use of 51 gallons. 
The sources of the water and their operating costs are 
described. Unification promises greater efficiencY3 wholly 
or partially, physically and administratively, under coun­
ty ownership. The proposal for building White Clay Creek 
Dam is a first step in the direction of county involvement 
with the problem of water supply and distribution. Has 166 
pages. 

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

383. Coskery, O. J. (1956) WATER LEVELS AND ARTESIAN PRESSURES IN DELA­
WARE 1955 

Recording gages were maintained in municipal well fields at 
New Cas tZe, Newark, and Lewes , and -at Governor Bacon Hea Zth 
Center. Water levels varied from 4.8 to 9.0 feet below land 
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surface datum for 1950 to 1955. Precipitation in 1955 was 
less than nonnal (40.04 inches). 

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

384. Coskery, O. J. (1961) WATER LEVELS IN DELAWARE 1957 

Similar to previous reports. Precipitation in 1957 was 
less than normal. Withdrawal of water from aquifers in 
Delaware City area was 10 times that for 1953 because of 
industrial development. Decline in 1957 in the four wells 
surveyed ranged from 12 to 50 feet from levels in earliest 
records (1954'and 1955). 

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

385. Coskery, O. J. (1961) WATER LEVELS IN DELAWARE 1958 

Similar to previous reports in this series. Precipitation 
in 1958 was greater than normal (54.5 inches), The data 
are brought up to date. 

REF: Water Level Report number 7, 1961. Office of the 
Delaware Geological Survey, University of Delaware, Newark, 
Delaware 

386. Coskery, O. J., and W. C. Rasmussen (1958) WATER LEVELS IN DELA­
WARE 1956 

Similar to previous reports. Preciptation in 1956 was greater 
than normal (47.35'inches)~ Results from 4 continuous water 
level records at New Castle, Newark, Lewes, and Governor 
Bacon Health Center from 1950 to 1956. 

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

387. Crosswhite, W. M. (1968) USE OF WATER FOR SUPPLEMENTAL IRRIGATION 
IN DELAWARE 

Compared with the present use, Delaware has a large physical 
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supply of water. Undetermined amounts of water are held 
in 12 major ground reservoirs. In addition there is an 
average stream flow of 1.5 billion gallons per day. 
Short periods of drought are common. Irrigation through 
sprinkler systems is used to supplement rainfall and the 
amount used varies accordingly. 
The investment and costs of irrigation systems are discussed, 
as are the economic benefits derived. Has 24 pages. 

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

388. Delaware Geological Survey (1961) THE STORY OF YOUR STATE GEOLOGI­
CAL SURVEY'S SEARCH FOR WATER 

A brief story about water and the ways in which the Delaware 
Geological SUrvey helps insure that you will always have 
a plentiful supply. 

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

389. Gaithe~, W. S., ed. (1968) OCEAN ENGINEERING EDUCATION: PROCEED­
INGS OF A WORKSHOP AT THE UNIVERSITY OF DELAWARE IN OCTOBER 
1968 

The workshop brought together individuals from industrial, 
government, and academic organizations to examine and dis­
cuss programs which are available now, or are being devel­
oped, to educate engineers and technicians for ocean­
oriented i~areers. 

REF: Department of Civil Engineering, College of Engineer­
ing, University of Delaware, Newark, Delaware 

390. Governor's Task Force on Marine and Coastal Affairs (1971) COASTAL 
ZONE MANAGEMENT 

A preliminary report of Governor Peterson's Task Force con­
taining some recommendations toward the forming of policy 
guidelines and certain key recommendations for the manage­
ment and conduct of marine and coastal affairs for the State 
of Delaware. 

REF: College of Marine Studies, University of Delaware, 
Newark, Delaware 
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391. Groot, J. J. (1955) SEDIMENTARY PETROLOGY OF THE CRETACEOUS 
SEDIMENTS OF NORtHERN DELAWARE IN RELATION TO PALEOGRAPHIC 
PROBLEMS 

Because of lack of identifiable fossils in nonmaPine sedi~ 
ments in northePn New Castle County and presence of only 
a few in the Pleistocene and Wenonal formations, study of 
sediments in coastal plains were made by modePn methods 
of mechanical and heavy mineral analyses. Most samples 
were obtained from outarops, which do not permit use of 
systematic grids to provide an even geographia distribution 
of sampling sites. 

REF: Bulletin number 5, 1955. Office of the Delaware 
Geological Survey, University of Delaware, Newark, Delaware 

392. Groot, J. J., D. M. Organist, and H. G. Richards (1954) MARINE 
UPPER CRETACEOUS FORMA~ION OF THE CHESAPEAKE AND DELAWARE 
CANAL 

The marine Upper Cretaceous formations were studied at 8 
stations along the canal using fossils and sedimentary 
characteristias. Formations of the Matawan Group (Mer­
ahantviUe and Wenonah) [sic] and Monmouth Group (Mount 
Laurel Sand, Navesink, and Red Bank Sand) Wel'e identified. 
Has 3? referenaes, 64 pages; historical record on pages 
11-29; outarop description on pages 31-38. 

REF: Bulletin number 3, 1954. Office of the Delaware 
Geological Survey, University of Delaware, Newark, Delaware 

393. Harman, O. (1968) ENVIRONMENTAL CONTROL SYSTEM FOR OYSTER FARMING 

Progress report on design, development and analysis of 
system for oyster aulture. Defines approaah, enumerates 
proaedures and equipment used for work in progress at 
Lewes and Newark, desaribes diet. 

REF: Department of Agricultural Engineering, College of 
Agricultural Sciences, University of Delaware, Newark, Dela­
ware 

394. Hoeh, R. S. (1966) WATER RESOURCES ADMINISTRATION IN DELAWARE 

Disausses primaPily the legal doatrines that were ope~ting 
in Delawaxoe in 1965-66 to determine the aUoaation and use· 
of water and what governmental agenaies influenae, by statute 
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and administrational action~ the use and development of 
water resources in the state. Chapters (1) The Legal Frame­
work; (2) Administration Orqanization; (3) InterqoveT'ment­
al Relations; (4) ConclU8io~s and Recommendation~~ Figures 
A~ B~ &C summarize the organization of water-related agencies 
and recommended organizatvon. Arpendix (1968) discusses 
local agencies re lated to water resources. Has 43 references-, 
175 pages. 

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

395. Humphries, E. M. and F. C. Daiber (1968) 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. (1962) STRATIGRAPHY OF THE SEDIMENTARY ROCKS IN 
DELAWARE 

The stratigraphy of the coastal plain of Delaware is des~ 
cribed and a revised stratigraphic column for Delaware is 
proposed and compared with similar columns for New Jersey 
and Maryland. The rock units of the coastal plain of aU 
three states are an interrelated mass; however, profound 
facies changes do occur, particularly in the dip direction. 
Has 4 plates~ 3 figures~ 101 references. 

REF: Bulletin number 9, 1962. Office of the Delaware 
Geological Survey, University of Delaware, Newark, Delaware 

397. Jordan, R. R. (1964) COLUMBIA (PLEISTOCENE) SEDIMENTS OF DELAWARE 

The Columbia deposits of Delaware foT'm a sheet of sand with 
maximum thickness of 150 feet which covers most of the 
coastal-plain portion of the state. Columbia sediment is 
essentially medium sand, but coarser admixtures are typical 
in the north and finer admixtures~ 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 were studied with 2 out­
crops in each. Samples were tested for texture~ mineralogy~ 
lithology, and heavy mineral content. Has 9 plates, 17 
figures, 3 tables, 79 references. 

REF: Bulletin number 12, 1964. Office of the Delaware 
Geological Survey, University of Delaware, Newark, Delaware 
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398. Krimgold, D. B. (1969) HYDROLOGIC, PHYSIOGRAPHIC, EDAPHIC, AND 
VEGETATION ASPECTS OF THE CLIMATIC WATER BALANCE, DELMARVA 
PENINSULA 

Notes the sevepe deficiencies of data on the detePminable 
elements of the hydrologic balance in the peninsula. ppe­
sents ways of depiving essential data fpom existing infop­
mation. Recommends data-collecting scheme fop jUtupe and 
intePmediate ppocedupes untiZ compZete fOPmat is available. 
InfoPmation obtained is essential to planning use of avail­
able watep pesoupces. 

REF: OWRR Project 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 (1968) GEOLOGIC CROSS SECTION OF 
DELAWARE 

A chart 31 inches by 55 inches showing stpatigpaphic cop­
pelations, aquifep distpibution, 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. (1940) REPORT ON THE TABANIDAE OF DELAWARE 

The lapge marshland ape a (8% of the total apea of the state) 
ppovides favopable conditions fop the development of lapge 
numbeps of hopseflies. The hopseflies ape of considepable 
economic impoptance both fop theip actual feeding and poten­
tial vectops of livestock diseases. In Delaware 55 species 
wepe collected and theip habits and life cycles studied. 
Has 4l 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 (1967) AMERICAN SHAD 

An illustpated nostalgic histopy of shad fishing in Delawape. 

REF: Delaware Conservationist, volume 11, 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 (1955) PRELIMINARY REPORT ON 
THE GEOLOGY AND GROUND-WATER RESOURCES OF DELAWARE 

The Agricultural Experiment Station and the U.S. Geological 
Supvey. Extensive study of the geology and ground-water 
resources of Delaware. Discusses Piedmont and Coastal 
Plains Provinoes of Delaware~ geologio histo~~ ground­
water hydrology; reoovery by wells; ohemioal quality; util­
ization; water supplies in northern suburbs of Wilmington~ 
(surface water) and south of Wilmington (ground water). 
Has 26 tables~ 30 figures~ 10 plates J 94 references. Maps 
give well locations~ geologic structure~ specifio aquifers 
forming principal ground-water sources and water use. Tables 
include location of weZZs~ logs of weZZs pubZished previous­
ly~ records of wells~ wells for whioh records have been 
published in previous reports. 

REF: Bulletin number 4, 1955. Office of the Delaware Geo­
logical Survey, University of Delaware, Newark, Delaware 

403. Mather, J. R. (1969) FACTORS OF THE CLIMATIC WATER BALANCE OVER 
THE DELMARVA PENINSULA 

The major direotion of the present study has been to assem­
ble and analyze the available olimatio water baZance, and 
surfaoe hydroZogio data over the Delmarva peninsula and to 
present the results in both a geographic and time framework. 
Has 129 pages. 

REF: Water Resources Center, University of Delaware, New­
ark, Delaware 

404. McKenzie, S. W. (1967) INVENTORY OF THE USE OF WATER IN 1966 

Data for this inventory are stored on magnetic tape in the 
Computing Center of the University. 

REF: Water Resources Center, University of Delaware, New­
ark, Delaware 

405. Miller, John C. (1971) GROUND WATER GEOLOGY OF THE DELAWARE ATLAN­
TIC SEASHORE 

Present water use in the shore area between Philadelphia and 
Washington is about 4 million gallons per day and will reach 
9.3 MGD by 2000J showing the need for locating additional 
sources of ground-water for the Delaware Atlantio seashore. 
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This report provides a new geologic interpretation of the 
occurence of deep aquifers beneath the beach areas between 
Lewes and Fenwick IsZand. Test holes are needed along the 
entire Delaware seashore. Has 31 pages. 

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

406. Pickett, T. E. (1970) NEW GEOLOGIC MAPPING IN DELAWARE 

The Cretaceous Formations present in the Chesapeake and 
DeZaware Canal area are the Potomac~ Magothy" Merchant~'iUe" 
Englishtown" Marshalltown and Mount Laurel. Structural 
contour and isopach maps of lower DeZaware reveal the 
following subsurface configuration of Paleocene" Eocene 
and Miocene units; Rancocas and Piney Point Formations 
and CheswoZd" Frederica" Manokin and Pocomoke Aquifers. 
Ple~:stocene (Columbia Group) fluvial and marine deposits 
in Delaware cover all older units as a Veneer about 50 
feet thick in northern DeZaware and usually 80-100 feet 
thick in southern DeZaware. 

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

407. Rasmussen, W. C., J. J. Groot, R. O. R. Martin, E. F. McCarren, 
V. C. Behn. et ale (1957) WATER RESOURCES OF NORTHERN 
DELAWARE 

The surface and g~ound-water resources of northern Delaware 
(north of the Chesapeake and Delaware Canal) are evaluated. 
There are 10 principal aquifers capable of sustained yieZds 
of several miZlion gallons per day. Chemical contamination 
and poUution are discussed. Hydrologic evaZuation is neces­
sary from outpost wells to adjust pumping to restrain salt­
water encroachment. 

REF: Bulletin number 6, Delaware Geological Survey, Univer­
sity of Delaware, Newark, Delaware 

408. Rasmussen, W. C., and L. B. Haigler (1953) GROUND-WATER PROBLEMS 
IN HIGHWAY CONSTRUCTION AND MAINTENANCE 

Includes maps and figures locating quicksand deposits" sub­
drainage problems" tide marshes" etc. 

REF: Bulletin number 1, Delaware Geological Survey, Uni­
versity of Delaware, Newark, Delaware 
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409. R~smussen, W. C., R. A. Wilkens, R. M. Beall (1960) WATER RESOURCES 
OF SUSSEX COUNTY, DELAWARE--A PROGRESS REPORT 

Geology of Sussex County; the most important aquifers, chem­
ical analyses, and stream flows of surface water; analyses, 
yields, and consumption of ground water. 

REF: Bulletin number 8, Delaware Geological Survey, Uni­
versity of Delaware, Newark, Delaware 

410. Rima, D. R., O. J. Coskery, and P. W. Anderson (1964) GROUND­
WATER RESOURCES OF,SOUTHERN NEW CASTLE COUNTY, DELAWARE 

The geologic formations and water resources of the 190~ 
square-mile area are described, and the chemical and physi­
cal properties of waters from representative wells are 
given. If large-scale pumping near the shoreline of bay 
is necessary, they suggest placing a line of "injection 
wells" between the shoreline and the area of withdrawal. 
Has 2 plates, 18 figures, 6 tables, 30 references. 

REF: Bulletin number 11, 1964. Office of the Delaware 
Geological Survey, University of Delaware, Newark, Delaware 

411. Seidenstat, P. (1966) THE MARKET FOR WATER BASED OUTDOOR RECREA­
TION SERVICES IN NEW CASTLE COUNTY, DELAWARE 

An attempt to explore the demand for wa~er-related recrea­
tion in an outdoor setting. ~e chapters cover: Recrea­
tion as a use for water; Present market for water-based 
recreation; Future market; Procedures used in estimating 
water-based recreation demand and capacity. 

REF: Water Resources Center, University of Delaware, New­
ark, Delaware 

I 
412. Smith, R. C. (1970) DELAWARE'S FARM INCOME: CROP AND'LIVESTOCK 

PRODUCTION IN 1969 

Delaware agricul:tural statistics taken from publications of 
the u.s. Department of Agriculture are assembled and re­
produced. 

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 (1969) ECONOMIC ANALYSIS OF THE 
MARKET STRUCTURE OF THE COMMERCIAL FISHING INDUSTRY IN THE 
NORTHEAST IN 1968 

Analytical objectives enumerated; the approach used3 espe­
cially in compiling information on menhaden for animal 
feeds. Detailed evaluation of value of fish meal in broiler 
production. Many statistical procedures employed~ some 
less succassfulZy than others. 

REF: Department of Agriculture and Food Economics, College 
of Agricultural Sciences, University of Delaware, Newark, 
Delaware 

414. Spo1jaric, N. (1967) PLEISTOCENE CHANNELS OF NEW CASTLE COUNTY, 
DELAWARE 

Two Pleistocene channel systems are recognized; a system 
of straight channeZs north of the Chesapeake and Delaware 
Canal, and a braided system south of the canal. During 
high stream flow, most of the area was submerged. Primary 
sources were melt-water streams originating from glaciers 
which at times advanced to within 100 miZes north of the 
county. Thus, the age of the channels is thought W be 
glacial. Has 15 pages. 

REF: Report Investigation number lO, 1967. Office of the 
Delaware Geological Survey, University of Delaware, Newark, 
Delaware 

415. Spo1jaric, N. and R. R. Jordan (1966) 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. Sundstrom, R. W. and T. E. Pickett (1968) THE AVAILABILITY OF 
GROUND WATER IN KENT COUNTY, DELAWARE, WITH SPECIAL REFER­
ENCE TO THE DOVER AREA 

Ground water is available from severaZ sources or aquifers. 
The quantities have been determined by methods of applied 
hydrology described and illustrated in this report. The 
combined use of aU of the aquifers in the county in 1966 
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amounted to an average of 17,856,000 gaUons per day. lias 
1~:5 pages. 

REF: Water Resources Center, University of Delaware, New­
ark, Delaware 

417. Sundstrom, R. W. and T. E. Pickett (1969) THE AVAILABILITY OF 
GROUND WATER IN EASTERN SUSSEX COUNTY, DELAWARE 

This report is concerned with the ground water in the 485 
square miles of Eastern Sussex County that drains eastward 
toward the Delaware Bay and the Atlantic Ocean. The 
amount of water used in this area for all purposes in 1966 
averaged about 18 million gallons per day. This was com~ 
puted to be less than 13% of the available supply of the 
area of 'more than 140 million gallons per day. Salt-water 
problems occur in the coastaZ area where the altitude of 
the water table is less than 5 feet above sea level. Pro­
blems have occurred at Lewes, Rehoboth Beach and other areas. 
Has 136 pages. 

REF: Water Resources Center, University of Delaware, New­
ark, Delaware 

418. Sundstrom, R. W., and T. E. Pickett (1970) AVAILABILITY OF GROUND 
WATER IN WESTERN SUSSEX COUNTY, DELA1iJARE 

The geology and ground-water hydrology of eight ground­
water reservoir's were studied in detail. The ground-water 
drained by all streams in the area is estimated to average 
about 280 million gallons per day. The area receives 
an average of 46.75 inches of rainfall a year. Of this 

an estimated average of 460 million gallons per day is 
available for recharge to the water table aquifer and an 
estimated average of 70 million gallons per day is overland 
runoff. Has 118 pages. 

REF: Water Resources Center, University of Delaware, New­
ark, Delaware 

419. Sundstrom, R. W~, and T. E. Pickett (1971) THE AVAILABILITY OF 
GROUND WATER IN NEW CASTLE COUNTY, DELAWARE 

The county encompasses partitions of two geological pro­
vinces whose ground-water reservoirs vary widely in water 
yielding properties. The ground.;.;.water reservoirs in the 
northern Piedmont region are contained in very old rocks 
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in yieldS of small quantities in wells throughout the area3 
supplying 67% of the base flow of the Brandywine3 Red ClaY3 
and White Clay creeks. The ground-water reservoirs of the 
Coastal plain of much younger sedimentary rocks3 aPe impor­
tant for supplying up to large quantities of water. The 
important aquifers aPe described and their present and po­
tential yields are detailed. Has l56 pages. 

REF: Water Resources Center, University of Delaware, New­
ark, Delaware 

420. Sundstrom, R. W., and R. D. Varrin (1971) WATER SUPPLY AND USE IN 
THE DRAINAGE BASINS OF THE DELAWARE RIVER SYSTEM AND ATLAN­
TIC COASTAL DRAINAGE BASINS IN DELAWARE 

The available waters of the area3 the trends of development3 
the anticipated needS for water to the yeaP 20003 and poten­
tial problems of keeping the area adequately supplied with 
water. South of the Chesapeake and DelawaPe Canal most 
areas either have adequate water or their problems aPe 
not grove. In the northern part of New Castle County there 
could be a potentiaZ deficiency of 28 million gallons per 
day in 1980 and 68 million gallons per day in 2000. Has 
90 pages. 

REF: Water Resources Center, University of Delaware, New­
ark, Delaware 

421. Sundstrom, R. W., et al. (1967) THE AVAILABILITY OF GROUND WATER 
FROM THE POTOMAC FORMATION IN THE CHESAPEAKE AND DELAHARE 
CANAL AREA, DELAWARE 

Drawdown quantitative curves for the two aquifers were 
constructed. Several hypothetical plans of pumping centers 
in the canal area are demonstrated. There appeaPs to be 
no danger of salt water contamination in the foreseeable 
future. The Magothy Fo~ation in the western section of 
the canal crops out in the canal and is protected by the 
hydraulic gradient toward the canal. Geology section pre­
pared by J. J. Groot et ale of the Office of the Delaware 
Geological SUrvey. Has 95 pages. 

REF: Water Resources Center, University of Delaware, New-
i ark, Delaware 
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422. Tannian, F. X. (1968) PORT OF WILMINGTON 

Contents: History. staff. Organization. Physiaal, pl,ant. 
Financial, overview. Physical, and financial, performanae. 
Shipment rel,ated functions. Real, estate functions. Reaom­
mendations. Has 59 pages. 

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

423. Tannian, F. X., C. Chandl€!r, N. Wilson (1967) CITY OF WILMINGTON 
WATER SYSTEM 

Detail,ed discussions of earl,y and recent history, organiza­
tion and staffing. Riparian rights, l,and, water storage, 
water purification, pumping, and distribution system, 
and cost and revenue anal,ysis. It is concl,uded that the 
demand for water is increasing; the raw water sources appear 
to be adequate for the near fUture; the treated water system 
is being expanded and improved to meet future demands. Pos­
sibiUties for future improvements are recommended. Has 
53 pages. 

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

424. University of Delaware (1968) GEOLOGY AND EARTH RESOURCES OF DELA­
WARE 

A 4 page bookl,ey briefl,y describes the geol,ogical, history 
of DeZaware and the earth resources of the state. 

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

425. University of Delaware Geological Survey (1956) Coskery, O. J. 
WATER LEVELS AND ARTESIAN PRESSURES IN DELAWARE 1955 

During 1955, 363 individUal, water l,evel, measurement made in 
21 wel,l,s. Recording gages maintained on 3 wel,l,s in muni­
cipal, wel,l, fieZds at New Castl,e, Newark, and Lewes. Re­
cording gages al,so at Governor Bacon Heal,th Center. 
Figure 2 shows average water l,evel, based on 13 weUs, and 
average monthl,y statewide precipitation September 1950 to 
December 1955. Water level, varied from 4.8 to 9.0 feet 
bel,ow l,and surface datuii1~ Data g-iven for each weU approx­
imatel,y monthl,y. Precipitation for year bel,ow 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 (1958) Coskery, O. J., 
and W. C. Rasmussen WATER LEVELS IN DELAWARE 1956 

Similar to previous reports. Precipitation in 1956 was 
greater than normal (47.35"). Results from 4 continuous 
water level records at New Castle3 Newark3 Lewes3 and Gov­
ernor Bacon Health Center from 1950 to 1956. 

REF: Delaware Geological Survey, Water Level Report number 
5, University of Delaware, Newark, Delaware 

427. Vaughn, G. F. (1968) AGRIBUSINESS IN DELAWARE'S ECONOMY 

"Agribusiness" comprises the sum total of aU operations 
involved in the manufacture and distribution of fa~ sup­
plies. Agribusiness in Delaware in 1967 was $293~000~000~ 
or 26.7% of all production and manufacturing in the state~ 
$273,OOO~000 sales in wholesale trade, or 19.1% of all 
business and $292~OOO~000 or 31.8% of all retail sales in 
the state. Delaware agribusiness is growing. The variety 
of emerg'ing problems~ such as the industry's efficiency 
and the state's future land use~ are mentioned. 

REF: Extension Bulletin 98, 1968, Agricultural Extension 
Service. College of Agricultural Sciences, University 
of Delaware, Newark, Delaware 

428. Vaughn, G. F. (1968) AGRICULTURAL LAND: DELAWARE'S RETREATING 
OPEN SPACE 

A comprehensive series of tables detailing the acreages 
of open land for every section of the state in 1930 and 
in 1964. 

REF: Extension Circular 128, May 1968 Delaware Cooperative Exten-­
sion Service. College of Agricultural Sciences, University 
of Delaware, Newark, Delaware 

429. Ward, R. F. (1958) GEOLOGY OF THE DELAWARE RIVER 

REF: Estuarine Bulletin, volume 3, number 3, page~ 4-9, 
1958. Marine Laboratories, Department of Biological Sci::" 
ences, University of Delaware, Newark, Delaware 
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430. Woodruff, K. D. (1969) THE OCCURRENCE OF SALINE GROUND WATER IN 
DELAWARE AQUIFERS 

The location of fresh-salt-water boundary in the deeper 
aquifers of Delaware is related mainly to head values. 
Heavy pumping near sources of brackish water shouUi be 
avoided for the present. Proper location of monitoring 
wells is necessay.yfor detection of chloride movement. 
Has 43 pages. 

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

431. Woodruff, K. D. (1970) GENERA.L GROUND-WATER QUALITY IN FRESH­
WATER AQUIFERS OF DELAWARE 

Analyses of about 150 water quality samples from wells show 
that Delaware's fresh ground waters are suitable for most 
purposes. However, high iron content may occur in wells 
tapping the Columbia and Potomac formations and high nitrates 
were found in a few weUs. Has 22 pages. 

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

432. Woodruff, K. D. (1970) MONTHLY REPORT ON WATER CONDITIONS IN 
DELAWARE 

Monthly surronary of precipii~ation" stream flows at Wilming­
ton" Dover" and Georgetown (Brandywine). Ground-water levels 
in water-table wells (4) in the Pleistocene aquifer" artesian 
wells in. Potomac" Monmouth" Mogothy and Piney Point aquifer 
given for the month. Chloride concentration at Delaware 
Memorial Bridge is also given. In May report values given 
for October-December 1969 and January-April 1970. 

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

433. Woodruff, K. D. (1970) SUMMARY OF WATER CONDITIONS IN DELAWARE: 
A MONTHLY REPORT 

Monthly surronary of precipitation" stream floWS at Wilming­
ton; Dover and Georgetown (Bridgeville); the ground-water 
levels in four water-table wells in the Pleistocene aquifer; 
and artesian well flows in the Potomac" Monmouth" Magothy 
and Piney Point aquifers. Chloride concentrations at Dela­
ware Memorial Bridge are also included. 
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REF: Office of the Delaware Geological Survey, University 
of Delaware, Newark, Delaware 

434. UDCMS Daiber, F. C., and R. W. Smith (1971) AMALYSIS OF THE WEAK­
FISH POPULATION IN DELAWARE BAY 

The weakfish is the most abundant of all species of fish 
sampled by a trawl survey 1966-1970 in Delaware Bay. There 
is a peak abundance in June due to mature fish entering the 
bay to spawn, and a second higher peak in September or 
October, due to young fish on their southw~ migration 
down the Atlantic Coast. Their growth and food habits were 
studied. 

REF: College of Marine Studies, University of Delaware, 
Newark, Delaware 

435. UDCMS Price, K. S., Jr., and D. L. Maurer (1971) ARTIFICIAL PRO­
PAGATION OF COMMERCIALLY VALUABLE SHELLFISH-~OYSTERS 

Proceedings of a conference at the university of October 
22-23, 1969. The 21 papers submitted represent a progress 
report by industry and federal and state scientists on 
the work undertaken to rectify the catastrophic collapse 
of the oyster industry in the Delaware Bay region due, to 
a parasitic protozoan, known as MSX, when the value of 
oyster landings deo'lined in a few years from about $3 mi l­
lion to less than $40,000. 

The papers covered the following subjects: Development 
of culture techniques, nutritional requirements, hatching 
ope~tions, oyster diseases, selective breeding feasibility 
of oyster hatcheries in DeZ,aware, Environmental Controls 
for culturing oysters, systems analysis of oyster production, 
systems engineering, technical training and extension ser­
vices. 

REF: College of Marine Studies, University of Delaware, 
Newark, Delaware 

436. UDML (1952)ANNUAL REPORT: SUMMARIZATION OF FIRST YEAR'S WORK 

Chapters on hydrography and plankton, marine and estuarine 
fauna of Delaware from approximately 20 places in Delaware 
Bay and Indian River Bay, e.g., salinity, dissolved oxygen, 
temperature, pH, transparency, current flow. 
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REF: Marine Laboratories, Department of Biological Sci­
ences, University of Delaware, Newark, Delaware 

437. UDML (1954) BIENNIAL REPORT 1953-1954 

Chapter Hydrography by L. E. Cronin on pages 6-15 describes 
the salinity of the estuary by tables and graphs. Other 
tables follow temperature and oxygen variations. Estimates 
and averages of river flow and flushing times aPe included. 
Other chapters deal with plankton, biological survey fish­
eries statistics, blue crab and oyster studies. 

REF: Information Series, Publication number 2. Marine 
Laboratories, Department of Biological Sciences, University 
of Delaware, Newark, Delaware 

438. UDML (1956) 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 characterization of the estuary, routine sampling 
during field studies, seasonal hydrographic survey of the 
Delaware River estuary shared with New Jersey Oyster Re­
search Laboratory. Water samples taken at 45 stations from 
OVerfalls Lightship to Philadelphia. Collection of hydro­
graphic data in Indian River Inlet continuaZ since 1952. 

REF: Biennial Report number 3, 1955-1956. Marine Labora­
tories, Department of Biological Sciences, University of 
Delaware, Newark, Delaware 

439. UDML (1958) A~muAL REPORT: MISCELLANEA 

Collection of 25 letters, reports, research proposals, 
minutes of meetings, primarily on biological subjects. 
C. N. Shuster'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 25, 
1958. Summaries of discussions of estuaries, research, 
proposed saU-water barrier in the Delaware RiVer. 

REF: Marine Laboratories, Department of Biological Sciences, 
University of Delaware, Newark, Delaware 
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440. UDML (1958) BIENNIAL REPORT: SUMMARY OF ACCOMPLISHMENTS DURING 
1957-1958 

Primarily discussion of biol.ogical. aspects: fishes~ mol.­
l.usks~ zoopZankton~ estuarine productivity. 

REF: Biennial Report number 4, 1957-1958. Marine Labora­
tories, Department of Biological Science, University of 
Delaware, Newark, Delaware 

441. UDML (1970) SYSTEMS ENGINEERING AND DEVELOPMENT OF COMMERCIALLY 
VALUABLE MARINE RESOURCES IN THE DELAWARE REGION: FINAL 
REPORT OF THE S&\ GRANT PROJECT, 1968-1970 

The major goal. of this Sea Grant project was revival. of 
the state's shel.l.fish industry. It proposed to do this 
through systems engineering techniques for artificial. 
shel.l.fish cul.ture~ incl.uding breeding~ hol.ding brood stock, 
spawning them on command~ rearing l.arvae, and cul.tivating 
the progeny in the fiel.d. The primary emphasis was on 
oysters. Progress is reported in al.l. these fieZds, al.so 
evidenced by six papers submitted for publ.ication. Has 
126 pages. 

REFl College of Marine Studies, University of Delaware, 
Newark, Delaware 

442. UDML Amos, W. H. (1957) SELECTIVE BIBLIOGRAPHY CONCERNING THE 
HYDROGRAPHY AND BIOLOGY OF THE DELAWARE RIVER ESTUARY 

Lists maps trom 1616 to 1824 and approximatel.y 100 l.itera­
ture references. Al.l. are avail.able in the libraries at the 
Marine Laboratories, the University, Wilmington, or the 
Delaware State Historical Society. 

REF: Marine Laboratories, Department of Biological Sciences, 
University of Delaware, Newark, Delaware 

443. UDML Curtis, L. (1969) THREE YEAR SURVEY OF THE PESTICIDE CONTENT 
OF SHELLFISH IN DELAWARE'S TIDAL WATERS 

The American oyster, the ribbed mussel.~ and the hard cl.am 
were studied from 1966-1969. It was shown that shellfish 
are abl.e to concentrate pesticides in their tissues at 
l.evel.s much higher than arr 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. (1955) TRAWL FISHERY INVESTIGATIONS 

The trawlers disturb only the upper layers of mud and sand, 
but not vegetation. The trawlers have also been accused 
of the declines in Croaker and the Squeteague catches. 
The records do not bear this out. Various other accusations 
have been leveled agair:,wt the trawlers, but the report con­
cludes that their use is beneficial. Has 44 pages. 

REF: Marine Laboratories, Department of Biological Sciences, 
I 

University of Delaware~ Newark, Delaware 
! 

445. UDML Daiber, F. C. (1959) TInAL MARSH: CONFLICTS AND INTERACTIONS 

General discussion about the important jUnctions of marshes 
with a particular description of the Canary Creek Marsh 
which empties into the Broadkill River at Roosevelt Inlet 
in Lewes. Hydrographic features, detritus and chemical 
analyses, animal life; 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. (1969) ACADEMIC COMMUNITY DESIGN 

Discussion about objectives to 
1. Develop a science program with emphasis on marine sciences 
2. Train undergraduates 
3. Initiate educational programming 
4. Acquire and strengthen faculty and staff 
5. Develop appropriate facilities for above objectives 
6. Develop adequate budgetary support. 

REF: Marine Laboratories, Department of Biological Sciences, 
University of Delaware, Newark, Delaware 

447. UDML Daiber, F. C., D. Aurand, F. L. Gooch, and R. Re~mold (1969) 
FURTHER STUDIES IN TIDAL MARSH ECOLOGY IN DELAWARE 

A paper presented at American Fisheries Society meeting, 
February 1969. EValuates the role of the salt marsh in 
estuarine productivity and the effects of man-made changes 
in the wetlands areas of Delaware. ' 

REF: Marine Laboratories, Department of Biological Scienc,es, 
University of Delaware, Newark, Delaware 
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448. UDML Daiber, F. C., C. W. Beattie, and W. de Witt, III (1970) 
FLUSHING PATTERN OF CERTAIN TIDAL STREAMS IN DELAWARE 

The MurderkiU River has a residence time of 140 hours 
during a high-runoff period. The discharge is not linear. 
It resembles the Broadkill in that salinity and temperature 
vary longitudinally and are influenced by tides and runoff. 
Zoopzankton populations appear to be distributed on the 
basis of salinity in both rivers, with low oxygen and pH 
levels fUrther influencing zooplankton distribution and 
relative abundance. 
There, are very great differnaes in aoncentrations of dis'­
solved oxygen, soluble phosphorous, and nitrate. The 
Broadkill is overenriched with phosphorus and contains an 
oxygen-defiaient water zone. The MUrderkill is overen­
riahed with nitrate. 

REF: Marine Laboratories, Department of Biological Sciences, 
University of Delaware, Newark, Delaware 

449. UDML Daiber, F. C., J. Gallagher, and M. J. Sullivan (1971) 
TIDE MARSH ECOLOGY AND WILDLIFE 

The kinds of diatoms associated with the Marsh Surface and 
the productivity patterns of the edaphrie algae were stud­
ied. The report is based on the M.S. thesis by Sullivan 
on diatoms and the Ph.D. thesis by Gallagher on algae. 

REF: College of Marine Studies, University of Delaware, 
Ne'warlt, Delaware 

450. UDML (1968) Daiber, F. G. and G. W. Schmelz AN ANALYSIS OF TEMP­
ERATURE AND SALINITY LEVELS ON GROWTH AND SURVIVAL OF THE 
STRIPED KILLIFISH 

The study was carried out (1) by determining the death 
point of different life history stages at different temper­
atures and salinities, (2) by ascertaining the oxygen up­
take at the above stages and conditions, and (3) by ob­
serving the hatching time under the above conditions. 

REF: Project F-l3-R-lO, Marine Laboratories, Department of 
Biological Sciences, University of Delaware, Newark, Dela­
ware 

) 
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451. UDML Daiber t F. C' t and R. W. Smith (1969) 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
ware 

452.UDML Daiber t F. C., and R. W. Smith (1970) ANALYSIS OF FISH POP­
ULATIONS IN THE DELAWARE BAY AREA 1969-1970 

Incidental to report on fish population the following phys­
ical parameters were determined and are reported for a cross­
section of the Delaware Bay: Temperature (range 1.9-23.7°C'!-­
Salinity (runge 27.6-30.48 0/00) Dissolved oxygen (range 
4.57-l2 ppm)--for each of the twelve 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 (1970) AN ANALYSIS OF THE 
WINDOWPANE FLOUNDER POPULATION IN THE DELAWARE BAY AREA 

The windowpane flounder is the fifth most abundant fish in 
Delaware Bay as sampled by other trawl, and the most abun­
dant of the edible flatfish. This paper reports 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, Fo Co, and R. C. Wockley (1968) ANALYSIS OF THE FISH 
POPULATIONS IN DELAWARE BAY AREA 1967-1968 

A study of the distribution of the bottom fish populations 
of the Delaware RiVer estuary with regard to temperature, 
salinity, depth, and other physical factors for 57 fish 
species. 

REF: Project F-13-R-10"Marine Laboratories t 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. 
(1962) FISHES IN THE SHORE ZONE- AND OTHER AREAS OF THE 

DELAWARE RIVER ESTUARY. Also published 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 was collected during 1958-1960 at 16 sites with­
in Delaware River estuary and adjacent areas of the Atlantic 
Coast~ comprising 66 species caught as well as 72 species 
not caught in the beach zone area. Measurements of saZin­
ity~ temperature~ oxygen saturation~ and turbidity of the 
water were taken at the time of fish collection. 
The paramenters of the conditions under which the various 
species were found~ were delineated. spawning activity was 
studied in the various areas and stomach analyses showed 
the feeding habits. Has 41 figures~ 50 tables~ 73 refer-­
enaes~ 164 pages. 

REF: Information Series, Publication number 5. Marine 
Laboratories, Department of Biological Sciences, University 
of Delaware, Newark, Delaware 

456. UDML de Witt, W. III (1971) WATER QUALITY VARIATIONS IN THE BROAD­
KILL RIVER ESTUARY 

Ammonia~ inorganic phosphorus~ and chlorophyll attained 
their highest mean concentrations during the summer; while 
the maximum mean concentrations of dissolved oxygen and 
nitrate appeared during the winter. The highest mean can­
centrations of nitrite and organic phosphorus were found 
during the autumn. The interreactions of the changes in 
nutrients and their effects were studied. 

REF: Doctoral dissertation in the Department of Biological 
Sciences, Hugh M. Morris Library, University' of Delaware, 
Newark, Delaware 

457. UDML Hess, P. W. (1961) FOOD HABITS OF TWO DASYATID RAYS IN DEL­
AWARE BAY 

The digestive tracts of two spec&es were removed and inspected , 
for food items. 

REF: COPEIA, number 2, pages 239-241, American Society of 
IChthyologists and Herpetologists, National Museum, Wash­
ington, D.C., June 1961. 

) 

) 
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458. UDML Hurlburt, E. M. (1957) DISTRIBUTION OF Neomysis americana 
IN THE ESTUARY OF THE DELAWARE RIVER 

Observations on the planktonic shrimp in the Delaware River 
estuary were made over a period of two years. 
It was far more abundant in the deepwater of ' the estuary 
than in the near surface or shaZlow water. The size in­
creased from the ocean towards the river end of the estuary 
due to their becoming older during theiY' "up-estuary" dY'ift 
in deep water. 

REF: Limnology and Oceanography, volume 2, number I, pages 
1-11, January 1957, Lawrence, Kansas. Contribution 4, Mar­
ine Laboratories, Department of Biological Sciences, Univer­
sity of Delaware, Newark, Delaware 

459. UDML Pfitzenmeyer, H. T., and C. N. Shuster, Jr. (1960) PARTIAL 
BIBLIOGRAPHY OF THE S0FT SHELL CLAM 

Maryland Department of ReseaY'ch and Education and the Uni­
versi ty of De laware MaY'ine LaboratoY'ies. J anuaY'y 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. (1969) EFFECTS OF TRICAINE AND ADRENALINE ON 
THE HEART RATE OF THE HOGCHOKER 

Conc~ntrations of 1 x 10-7 adrenaline pY'oduce a significant 
incY'ease in Y'ates of hearts is.olated from nonanesthesized 
fish, but not in hearts from previously anesthesized fish. 
The reasons for the confZicting results with tY'icaine aY'e 
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. (1962) TEXTURE AND MINERALOGY OF DELAWARE'S 
ATLANTIC BEACHES 

Twenty-thY'ee sand samples were collected at l-mile inteY'Vals 
along Delaware's Atlantic beach coast and analyzed foY' tex­
ture and mineralogy. Beaches consisted of medium- to coaY'se­
grained sands. There is-a gY'eat vaY'iety of mineY'als in the 
beach sands, of which hOY'nblende, zircon, stauY'olite, gaY'net, 
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sillimanite, and black opaques are most abundant. Thirty­
two different minerals are identified. 

REF: Bachelor's Thesis in the Department of Geology, Hugh 
M. Morris Library, University of Delaware, Newark, Delaware 

462. UDML Shuster, C. N., Jr. (1955) FISHERY STATISTICS OF DELAWARE 

REF: Information Leaflet 1, Marine Laboratories, Department 
of Biological Sciences, University of Delaware, Newark, 
Delaware 

463. UDML (1956) Shuster, C. N., Jr. COMMENTS ON ESTUARINE FLORA 

A review of studies upon plant life related to Delaware 
River estuary. 64 species of marsh plants, exclusive of 
trees and shrUbs, have been identified in Delaware. These 
plants and their incidence in relation to salinity are 
tabulated. 

REF: Reference 56-9, Marine Laboratory, Department of Bio­
logical Sciences, University of Delaware, Newark, Delaware 

464. UDML Shuster, C. N., Jr. (1958) CURRENT ESTUARINE RESEARCH AT 
THE UNIVERSITY OF DELAWARE MARINE LABORATORIES 

Briefly, discusses research being carried out by various 
members of the faculty. Research is primarilty devoted 
to biological and fish studies. One project is devoted 
to obtaining basic information on the great Cape Henlopen 
sand dUne. Quarterly hydrographic survey of the Delaware 
River estuary from the continental shelf to Philadelphia 
is condUcted jointly with the New Jersey Oyster Research 
Laboratory. 

REF: Reference 58-15, Marine Laboratories, Department of 
Biological Sciences, University of Delaware, Newark, Dela­
ware 

465. UDML Shuster, C. N., Jr. (1958) PUBLICATIONS OF THE UNIVERSITY 
OF DELAWARE MARINE LABORATORIES 1952-1958 

Lists all publications, contributions, infoPmation leafZets, 
biennial reports, theses and dissertations, those in pre­
paration, 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. (1959) BIOLOGICAL EVALUATION OF THE DEL-
AWARE RIVER ESTUARY , 

Morphometry, extent, role of tidemarshes, shore-zone fishes, 
ecology of invertebrates, evaluation of fisheries. Tide­
marsh productivity due to (1) "Nutrient buildup" and (2) 
organic breakdown and storage in rooted aquatics. Has 13 
figures, 29 tables, 76 typed pages. 

REF: Information Series, Publication number 3, Marine Lab­
oratories, Department of Biological Sciences, University 
of Delaware, Newark, Delaware, September 1959. In State 
of Delaware, Intrastate Water Resources Survey, as section 
21, pages 1-73. 

467. UDML Shuster, C. N., Jr. (1963) OUR EVER-CHANGING COASTLINE 

The average rater of shoreline erosion at Delaware Coast 
is about 1 yard per year. Carbon-14 analysis of wood stumps 
found 300 yards from the present shoreline gave a value of 
about 3,000 years. It is also quite possible that the coast 
of Delaware is g~ually being flooded by a rising sea le­
vel; it is estimated to be as much as 1 foot per century. 
There is a large counterclockwise eday off the mouth of 
Delaware Bay. A smaller whirl of water usually rotates 
just off Cape Henlopen and Rehoboth Beach. small colored 
plastic pellets were released and simultaneous observations 
were made at three locations. The transport mechanism was 
revealed by the distribution of the pellets at different 
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 (1961) 
SHALLOW WATER RESEARCH AT THE UNIVERSITY OF DELAWARE 

Review of organization and programs on pages 211-221 of 
the proceedings. 

REF: Presented at the Fi,rst Coast.al 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. (1957) A SURVEY OF THE BRYOZOA IN DELAWARE BAY 
WITH SPECIAL REFERENCE TO THE SPECIES OCCURRING ON THE BLUE 
CMB 

These 'mos$ animals" were studied in the southwest portion 
of Delaware Bay during August 1957. 

REF: Reference 57-7. Marine Laboratories, Department of 
Biological Sciences, University of Delaware, Newark, Dela­
ware 

) 

) 
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UNITED STATES GOVERNMENT DOCUMENTS 

470. EPA (1971) BIBLIOGRAPHY OF WATER QUALITY RESEARCH REPORTS 

Pro,jeat Reports System assembZes and furnishes reports of 
EPA-sponsored researah and deveZopment grant~ aontraat~ 
and inhouse pro,jeats. BibZio Zists. PubZiaations on re­
BUltS and pmgress in aontroZ and abatement of poUution in 
our nationaZ waters with source and priae. 

REF: Water Pollution Control Research Series, Research 
Information Division, Environmental Protection Agency 

471. USDA Bishopp, F. C. (1939) THE STABLE-FLY: HmV' TO PREVENT ITS 
ANNOYANCE AND LOSSES TO LIVESTOCK 

Desaription-distribution; aharaater of inJury and Zosses; 
Zife histoT'?f; agricuZturaZ praatiae for aontroZ; naturaZ 
aontroZ; artifiaiaZ aontroZ. Has 18 pages. 

REF: Farmers Bulletin, number 1097 

472. USDA (1970) REPORT OF PRELIMINARY STUDIES OF SEDIMENTATION IN 
DELAWARE 

REF: Soil Conservation Service 

473. USDHEW (1969) REPORT OF THE SECRETARY'S COMMISSION ON PESTICIDES 
AND THEIR RELATIONSHIP TO ENVIRONMENTAL HEALTH (MRAK REPORT) 

A 675-page report whiah inaZudes ahapters on uses and 
b.enefits· of pestiaides; aontamination; effeats of pesti­
aides on nontarget organisms other than man; aarainogeniaity 
of pestiaides; interaation; mutageniaity of pestiaides; 
teratogeniaity of pestiaides. 

REF: Secretary of Health, Education, and Welfare 
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474. u. S. Supreme Court (1931) DECREE IN CASE OF NEW JERSEY vs. NEW 
YORK et al. 

Decree: New York City may divert 440 million gallons of 
water daily from the Delaware River3 but not in excess. 

Port Jervis 3 N. Y. .. must treat its sewage and pY'event its 
enteY'ing the Delaware RiVer. At any time the Delaware River 
falls below 0.50 c.s.m. at Port Jervis .. N. Y., or TY'enton, 
N. ,T., water shall be released from the impounding reseY'voirs 
of New York City to restore the flow at Port Jervis to 0.50 
c.s.m. 

Right to inspect the dams 3 reservoirs, etc ... etc .. 

REF: United States Report 1930, volume 283, pages 805-807, 
Library of Congress, Washington, D. C. 

DEPARTMENT OF COMMERCE 

475. USDC (1952) DELAWARE BAY APPROACHES 

Data presented include hydrographic stations and profiles .. 
density .. oxygen, salinity .. sound velocity .. temperature, 
topography & transparency. 

REF: U. S. Coast and Geodetic Survey 

476. USDC (1954) DELAWARE BAY TIDE SURVEY 1952-1953: INTRODUCTION 
VOLUME 1: 

Eleven tide stations were included in the report area: 
Trenton .. Philadelphia .. Wilmington (in volume 1) .. New Castle .. 
Lewes (in volume 21, Cape May .. BOUJers .. Fortescue, ffoodland 
Beach, Bayside .. Port Penn. Mean values are tabulated in 
volume 1 for the 6 stations in the bay for the period 
1924-1942 and for 1940-1948 for 5 stations: Port Penn, 
New: Castle .. Wilmington .. Philadelphia .. and Trenton. 

REF: Coast and Geodetic Survey 

477. USDC (1960) TIDAL CURRENT TABLES 1960, ATLANTIC COAST OF NORTH 
AMERICA 

REF: U. S. Coast and Geodetic Survey 

) 

) 
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478. USDC (1967) TOURISM AND RECREATION: A STATE-OF-THE-ART STUDY 

REF: Prepared by Arthur D. Little, Inc., for the Office 
of Regional Development Planning, Economic Development 
Administration 

479. USDC (1968) SURFACE WATER TEMPERATURE AND DENSITY: ATLANTIC 
COAST, NORTH AND SOUTH AMERICA 

480. 

Includes result for Breakwater Harbor at the entrance to 
Delaware Bay from 1919 to 1966. A table is given to con­
vert temperature and density to salinities. 

REF: Publication 31-1, 1968, Coast and Geodetic Survey 

USDC (1969) STATISTICAL ABSTRACTS OF THE UNITED STATES 

Population, vital statistics, health, and nutrition, immi­
gration and naturalization, education, law enforcement and 
prisons, area geography and climate, public lands, employ­
ment, national defense, social insurance and welfare, in­
come, prices, elections, federal government, state and local 
government finances and employment, banking finance and 
insurance, business, communications power, science, trans­
portation, agriculture, forests, fisheries" mining, construct­
ion, manufacture, distribution, foreign commerce and aid, 
outlying areas, comparative international statistics, 
metropolitan area. 

REF: Bureau of Census 

481. USDC Harrison, W., J. J. Norcross, and E. M. Stanley (1967) CIR­
CULATION OF SHELF WATERS OFF THE CHESAPEAKE BIGHT 

Su:roface and bottom dPift of continental shelf 1J)ate:ros bet1J)een 
Cape Henlopen and Cape Hatte:roas, N. C. Ea:rolie:ro :roesea:roch on 
the continental shelf waters is summarized. Beginning in 
June 1963, drift bottles and seabed drifte:ros were :roeleased 
by ai:rocraft and then d:roift and tempe:roatu:roe and salinity vaPi-

ationa we:roe determined in 15 monthly shipboard surveys. 
The effects of winds, :roun-o.f.f, and oharacteristic8 of the 
the:romaZ s't:rouctu:roe of the shelf wate:ros' a:roe offe:roed as expZan­
ations for va:roiations in su:roface flow. P:roedictor equations 
a:roe p:roesented based on a computerized screening procedure. 

REF: Professional Paper 3, 82 pages, Environmental Science 
S,ervices Administration, Washington, D. C. 
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482. USDC Klein, W. H. (1957) PRINCIPAL TRACKS AND MEAN FREQUENCIES OF 
CYCLQNES AND ANTICYCLONES IN THE NORTHERN HEMISPHERE 

Charts are presented summarizing by months the frequency o.f 
occurrence and regions o.f genesis of cyclones and anticyclones. 
The mean meridional distribution and annual march of cyclone . 
and anticyclone occurrence and genesis are summarized and 
related to the mean zonal circulation of the northern hemi­
sphere at the ?OO-mb level. Statistics are presented on 
the relative frequency, average speed, and li.fe span of 
pressure centers. 

REF: Research Paper 40, 1957, Weather Bureau 

483. USDC Moyer, W. J. (1970) CLIMATOLOGICAL DATA 

Includes statistics for Maryland & Delaware: 
(1) Temperature average and minimum-maximum by day and mon~h; 
(2) Precipitation as total rain, snow o~ sleet and number of 

days; 
(3) Wind speed, direction, with average and fastest speeds; 
(4) Realtive humidity; 
(5) Number of days with precipitation; 
(6) Per>cent possible sunshine; 
(?) Average sky cover (sunrise to sunset); 
(8) Special weather summary (storms). 
Temperature and pr>ecipitation were recor>ded at the University 
of Delaware farm (Middletown), Wilmington (weather at New 
Castle), Wilmington (Porter Reservoir), Bridgeville, Dover, 
Georgetown, Lewes, Mil.ford, Selbyville. 

REF: Weather Bureau, Environmental Science Services Admin­
istration 

DEPARTMENT OF DEFENSE 

485. U. S. Navy H¥drographic Office (1951) A PRELIMINARY REPORT: 
DELAWARE BAY AND ITS APPROACHES 

A compilation of published and unpublished material including 
surfaae temperatures and salinities in De laware Bau and in 
the appr>oaches to the bay; sea level, tides, tidal currents 
and nontidal currents in the approaches to the bay; dischar(1e 

) 
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into the bay, flushing time, transparency, fouling. A 
large chart of bottom contours in the approaches to the 
Del(JJJ)are Bay (1: 80,000 scale; intervals of 1 fathom.) 

REF: Inshore Survey Project, Division of Oceanography, 
U. S. Navy Hydrographic Office, Washington, D. C. 

486. USACE (1940) MODEL STUDY OF PLANS FOR ELIMINATION OF SHOALING IN 
THE DELAWARE RIVER ENTRANCE TO THE CHESAPEAKE AND DELAWARE 
CANAL 

487. 

REF: Technical Memorandum number 93-3, Department of the 
Army, Waterways Experiment Station, Corps of Engineers, 
Vicksburg, Mississippi 

USACE (1952) DELAWARE RIVER MODEL STUDY: REPORT 3, EFFECTS OF 
PROPOSED CHANNEL ENLARGEMENT BE~{EEN PHILADELPHIA AND 
TRENTON 

Conclusions from all model tests are that the enlarged 
channel (from 25' deep and 300' wide to 40' deep and 400' 
wide) would not increase salinity concentrations in any 
portion of the estuary for either normal 01' very low fresh­
water discharge. There are 35 plates which summarize data 
obtained in the tests. 

REF: Technical Memorandum number 2-337, Department of the 
Army, Corps of Engineers, Waterways Experiment Station, 
Vicksburg, Mississippi 

488. USACE (1954) DELAWARE RIVER MODEL STUDY: REPORT 2, SALINITY 
TESTS OF EXISTING CHANNEL 

Studies on the model at Vicksburg concerning the salinity 
intrusion in the Del~)are Estuary for the channel existing 
in 1942. Determined (a) relation between fresh-water dis­
charge at SchuylkiZl RiVer (6 values of fresh water dischar(1e 
ranging from 5000 to 16,475 cfs) and salinity distribution 
thJ:ooughout the estuary foY.' mean tide conditions, (b) rela­
tion beween tidal range and salinity distribution for 
conditions of mean fresh-water dis'aharge (c) relation be­
tw'een sea level and salinity distribution for mean aondi tions 
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of tide and fresh-watJer discharge~ and (d) effects of vary­
ing fresh-water discharges on salinity concentration at the 
Delaware-Pennsylvania state line. HaR 2 tables and 16 plates 
summarizing test data. 

REF: Technical Memorandum number 2-337, Department of the 
Army" Corps of Engineers, Waterways Experiment Station, 
Vicksburg, Mississippi 

489. USACE (1955) WATER RESOURCES DEVELOPMENT IN DELAWARE 

Lists projects compiled or unde~ay in 1955 by the Corps of 
Engineers~ most of which involve improvement of navigation. 
There are some projects on shore protection (Kitts Hummock 
to Fenwick Island) and on flood control. Tables give the 
tonnage carried each year in the C & D Canal from 1831 
through 1953 and the tonnage of foreign and domestic commerce 
for each year in the Delaware RiVer from 1925 through 1953. 

REF: Department of the Army, Philadelphia District, Corps 
of Engineers, Custom House, Philadelphia, Pennsylvania 

490. USACE (1956) BEACH EROSION CONTROL REPORT ON COOPERATIVE STUDY 
OF THE DELAWARE COAST FROM KITTS HUMMOCK TO FEIDvICK ISLAND 

State comprises a frontage of 32 miles to Cape Henlopen-­
Contents: Description of study area. The problem factors 
pertinent to problem: (1) Geomorphology (2)· Littoral mat­
erial (3) Littoral forces (4) Shore history--plans of 
protection-Analupis of problem costs~ etc. 

Appendices: (A) Geomorpholo~ of Delaware shoreline~ 
(B) Littoral forces 3 etc. 
Plates: Maps--comparative pr0files~ shoreline and offshore 
depth changes~ storm~ wind and wave data. 

REF: Department of the Army, Philadelphia District, Corps 
of Engineers, Custom House, Philadelphia, Pennsylvania 

491. USACE (1956) DELAWARE RIVER MODEL STUDY: REPORT 1, HYDRAULIC 
AND SALINITY VERIFICATION 

The Delmilare RiVer model reproduces the entire estuarine port­
ion of Delaware Bay and River from the Cape? to Trenton~ New 
Jersey. It is equipped to reproduce and measure tides~ tidal 

) 
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currents, salinity intrusion, channel shoaling and other 
significant phenomena of the prototype. The report presents 
complete data showing the degree of accuracy obtained in the 
hydraulic and salinity verification of the model, i.e., 
excellent agreement of the model with the prototype. Proto­
type parameters discussed are area, channel dimensions, tides, 
current velocities, salinity intrusion, etc. The model is 
described in detail, and maps Shalv locations of channel 
stations. PZates 3 to 74 give data on tides, velocities at 
various stations along the entire model, and surface current 
directions. 

REF: Technical Memorandum number 2-337, Department of the 
Army, Corps of Engineers, Waterways Experiment Station, 
Vicksburg, Mississippi 

USACE (1959) WATER RESOURCES DEVELOPMENT IN DELAWARE 

Discusses pro.jects ciorrrpletelu underwau in Delaware bU the 
Corps of Engineers. The pro.jects primarilu concern river 
and harbor improvements for benefit of commercial navigation, 
sea food production, and recreation. There are few pro,iects 
on shore protection (Rehoboth Beach to Indian River Inlet). 
Tables give annual tonnage of foreign and domestic commerce 
in Delaware River from 1925 to 1957; tonnage in C & D 
Canal 1831 to 1957; tonnage of commerce in Wilmington Har­
bor 1930 to 1957. Flood control pro.jects are under way in 
Delawa!'e River near New Castle and Delaware City and in the 
Nanticoke Rive!'. 

REF: Department of the Army, Philadelphia District, Corps 
of Engineers, Custom House, Philadelphia, Pennsylvania 

493.. USACE (196.0} BEACH EROSION CONTROL REPORT ON SURVEY OF THE NEW 
JER&EY COAST ALONG DELAWARE BAY BETWEEN THE ENTRANCE TO 
CAPE MAY CANAL AND MAURICE RIVER 

Thg repo!'t develops plans for restoration and protection of 
the problem areas. 

REF: Department of the Army, Philadelphia: District, Corps 
of Engineers.,. CUstom House, Philadelphia, Pennsylvania 
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494. USACE (1960) BRIEF SUMMARY OF WATER 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 (1960) REPORT ON THE COMPREHENSIVE SURVEY OF THE WATER 
RESOURCES OF THE DELAHARE RIVER BASIN 

Volume 1 Main Report (revised 1961) 
Comprehensive study in response to several resoZutions by 
COYfgress~ carried out in cooperation with various U. 8. 
GOi)ernment agencies~ states .. and cities. Discussion and 
sWi1maries of results are given in this vo Zume. Details of 
studies are given in 24 appendices in volumes 2~11. A 
total of 193 major reservoir potentials in the basin were 
considered. A basic plan of 19 major control projects were 
recommended and a timetable for their completion by 2010. 
Estimated costs of such projects are also given. There are 
45 tables and 32 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 give data on annual water use by ) 
industry and municipalities~ stream quality~ lOM-flow con-
ditions.. dissolved oxygen~ effect of algae concentration on 
dissolved oxygen .. turbidity .. hardness and alkalinity. 

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 

Mos.t of the sediment is transported as "suspended load". Only 
10% of the total load is estimated to be moved as "bed :load". 
During water-years 1950-1957 the average annual suspended 
load at TT'enton was 148 tons pep squape mile (ranging from 
59 tons per squaT'e mile 'in 1957 to 342 tons in 1955.) Table 
1 includes data .for the annual suspended sediment load in 
BT'andywine Creek at Wi lmington fT'om 1948 to 1957. 
Table 3 gives the computed annual sediment load as 135 
tons per square mile foT' BT'andywine CT'eek. 

Appendix I Recreation resources 
Volume 5 Appendix J Fish and wildlife resources 

Appendix K Use and management of land and cover 
resources 
TheT'e are about 30 .. 000 acres of tidal mars lies in the cocmtat 
plains. section of the DelcaJare RiVer Basin (page 59). 

,) 
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Volume 6 Appendix L Insects of public health importance in 
the Delaware Basin 

Appendix M Hydrology 
There are many tables and figures shovJing various hydro­
logical data: precipitation (seasonal~ annual~ and storm); 
runoff data (stream gaging at 108 stations~ at Trenton 
since 1911~ and at Brandywine Creek~ Wilmington~ since 1911~ 
and major floods since 183B); evaporation and infiltration 
losses; basic hydrology studies involving mass cuY'Ves~ .flow 
duration curves~ frequency. analyses of peak flows; generalized 
flood-frequency studies; unit hydrographs; surface-water­
availibility studies. There are sections on hypothetical 
floodS and design capacities and sections on effects of the 
proposed water-contro l plan. 
Volume 7 Appendix N General geology and ground water 
The potential ground water supply in the coastal plain sect­
ion of the basin is considered equal to the ground water 
discharge to streams~ about 1~600 m.g.d. in an area of 2~?50 
square miles; it is estimated that 800 m.g.d. can be devel­
oped. Present use (1951-1956) average is 210 m.g.d. 
Ground water suitable for most uses may be developed~ at 
least in small quantities~ almost anywhere in the basin 
except near the ocean and the Delaware Bay. In the coastal 
plain area some wells have become salty; for the most part 
this represents encroachment from the sea. Encroachment is 
due in part to the slow world-wide rise in sea level (6 in. 
in this area since 1930)~ but mostly it is due to pumping too 
near a body of salt ground or surface water (pages 50-62)~ 
In some cases salt water has been introduced to a "former 
fresh-water domain through dredging operations. Along bays 
and estuaries the marsh deposits may serve as portals for 
salt-water encroachment into underlying shallow aquifers. 
Table 5 consists of. chemical analyses of ground water in the 
coastal plains at various locations at various times from 
1931 to 195? Aquifer management is discussed on pages 136-
147. There is alfJo a difJcussion of the geology and hydrology 
of other areas of the BafJi"n. 
Volume 8 Appendix 0 State of Delaware, intrastate water 
resources survey 
8ee DELAWARE DOCUMENTS, State, DBSCC 
Volume 9 Appendix P Gross and net water needs 

levels 

Appendix Q Formation of the plan of development 
Appendix R Water control at intermediate upstream 

Appendix S Salt water barrier 
Volume 10 Appendix T Hydroelectric power 

Appendix U Project designs and co~t estimates 
There are proJects for f{f!Wark and the Christiana RiVer dams 
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on pages 81 and 101. 
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. A lso published 
as House Document 522, August 16, 1962, 87th Congress, 2nd 
session. 

496. USACE (1964) Simmons, U. B., and W. H. Babbs. DELAWARE RIVER MODEL 
STUDY: REPORT 4, DIKE REHABILITATION HYDRAULIC MODEL INVEST­
IGATION 

Tests on existing Delaware RiVer Model to determine the 
effects of various degrees of rehabilitation of Reedu 
Island and Pea Patch Island dikes. 

REF: Technical ~emorandum number 2-337, Department of the 
Army, Corps of Engineers, Waterways Experiment Station, 
Vicksburg, Mississippi 

497. USACE (1966) BEACH EROSION CONTROL AND HURRICANE PROTECTION ALONG 
THE DELAWARE COAST 

A revision of the 1956 report. 

REF: Beach Erosion Control Board, Department of the Army, 
Philadelphia District, Corps of Engineers, Custom House, 
Philadelphia, Pennsylvania 

498. USACE (1966) THE PORT OF WILMINGTON, DELAWARE, AND PORTS ON 
DELAWARE RIVER BELOW AND ABOVE PHILADELPHIA, PENNSYLVANIA 

Detailed reports on port and harbor conditions; port admin­
istration and federal services; port and terminaZ services 
and charges; facilities; and transportation services. Part 
2 has 72 pages and detaiZed mars. 

REF: Port Series, number 8, Department of the Army, 
Philadelphia District, Corps of Engineers, Custom House, 
Philadelphia, Pennsylvania 

) 

) 
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499. USACE (1968) DELAWARE COAST: BEACH EROSION CONTROL AND HURRICANE -
PROTECTION 

The [!t;udy area consists of the De laware coas t extending 34 
miles from Pickering Beach to Cape Henlopen and 34 1/2 
miles alonq the Atlantic Ocean to the state line at Fenwick 
Island. All public and private beaches have been damaged 
by erosion. Plans for improvement are presented for contro Z, 
which consistg of the placement of beach fill, periodic 
nourishment of beaches, etc. Sufficientiustification exists 
to warrant federal participation at Broadki l l Beach, South 
Bowers, and Lewes, only. Plans are also provided for the 
entire Atlantic coast of Delaware. Has 110 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 (1968) REPORT ON THE DELAWARE COAST FROM CAPE HENLOPEN TO 
FENWICK ISLAND 

501. 

Report on the Delaware Coast from Cape Henlopen to Fenwick 
Island. 

REF: Senate Document 90, 90th Congress, Library of Congress,­
Washington, D. C. 

USACE (1968) REPORT ON NAVIGATION STUDY: DELAWARE BAY-CHESAPEAKE 
BAY WATERWAY IN DELAWARE, MARYLAND, AND VIRGINIA 

This is the report of a study to determine the feasibility, 
method, and cost of providing a naVigable sheltered water­
way from Roosevelt Inlet, Delaware, an the Delaware Bay, 
along the Atlantic Coast to the Chesapeake Bay near Cape 
Charles!> Virginia. Also, the construction of a canal from 
the Chincoteague Bay!> Maryland, to connect with the exist­
ing federal project on the Pocomoke River near Snow Hill, 
Maryland. 

The continuous uJaterway is economically feasible. It would 
be known as the DelMarVa Intracoastal waterway, and have a 
channe·l generally 6 feet deep and 100 feet wide. The 
esi;i)nated cost; would be $10,203,000 of which 67.5% would be 
borne by the federal government. 

REF: Department of the AFmy, Philadelphia District, Corps 
of Engineers, Custom Hotlse, Phi La.c.ielphia , Pennsylvania 
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502. USACE (1968) WATERBORNE COMMERCE OF THE UNITED STATES: CALEN­
DAR YEAR 1968: PART 1, WATERWAYS AND HARBORS, ATLANTIC 
COAST 

Detailed tables of fopeign and domestic commepce ape given 
fop the Delawape Rivep fpom Tpenton to the sea~ fop individ­
ual popts and hapbops~ and fop the Chesapeake and Delawape 
Canal. 

REF: Department of the Army, Corps of Engineers, 
Washington, D. C. 

503. USACE (1969) FEASIBILITY REPORT: OFFSHORE TERMINAL 

l~ocal intepests have pequested infopmation on the possibi l­
ity that the Copps of Engineeps will ppovide a channel 72 
feet deep to a ppoposed deep watep tePminal to be located in 
Delawape Bay. This tePminal would be used to offload supep 
tankeps up to 250~000 d.w.t. Ppeliminapy investigations 
indicate that the tePminal is a feasible altePnative to 
fupthep deepening of the Delawape Rivep. The most desipable 
ppoject would ppovide fop the tepminal an access channel 72 
feet deep and 1000 feet wide and no fupthep deepening of 
the Delawape Rivep. The annual tpanspoptation benefits 
would be $34~955~000. The annual cost would be $l3~OlO~000. 

) 

The Distpict Engineep intends to ppoceed with a detailed .) 
stu~~ of the tePminal. 

REF: Delaware River--Phi1adelphia to the Sea, Department 
of the Army, Philadelphia District Corps of Engineers, 
Custom House, Philadelphia, Pennsylvania 

504. USACE (1969) WATER RESOURCES DEVELOPMENT IN DELAWARE 

Summary of pPo,jects completed~ undeY'lJJay" and authopized but 
not· yet stapted by the CoPps of Engineeps in Delawape on 
1 Januapy 1969. Mentions wopk on navigation channels and 
hapbops" beach eposion contpol~ Delawape Rivep Basin pro-
jects; no ma.iop ppo.iects ape authopized in Delawape. Nopth 
Atlantic Regional and Watep Resoupces (NAR) study is one of 
2(J pegional comppehensive watep and pelated land pesoupces 
studies 8eing conducted thpoughout the nation. 

Supveys unde~ay ape Delawape Rivep & Bay navigation~ in­
cluding a study of measupes necessary to ppovide pelief .{pom 
oil pollution in Philadelphia's popt ape a; flood contpoZ in 
LittZe Mill Cpeek~ New Castle County; and beach eposion 

) 
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co ntY'O lalonq the A tZantic Ocean, BY'oadki II Beach, South 
BoweY's Beach: and Lewes Beach. Some of these sUY'veys aY'e 
to be completed in 1969 and 1971. 

REF: Department of the Army, Philadelphia District, Corps 
of Engineers, Custom House~ Philadelphia, Pennsylvania 

505. USACE (1970) DEEPWATER TERMINAL IN DELAWARE BAY: PROCEEDINGS OF 
PUBLIC MEETING 31 MARCH 1970 

A complete tY'anscY'ipt of the meeting in DoveY' on 31 MaY'ch 
1970 with about 30 speakeY's and copies of 75 letteY's, state­
ments, and maps. Has 309 pages. 

REF: Channel Dimensions and Anchorages Study, Delaware 
River--Phi1adelphia to the Sea, Department of the Army, 
Philadelphia District, Corps of Engineers, Custom House, 
Philadelphia, Pennsylvania 

506. USACE (1970) DEEPWATER TERMINAL IN DELAWARE BAY: PROCEEDINGS OF 
PUBLIC MEETING 1 APRIL 1970 

A tY'anscY'ipt of the meeting held 1 ApY'il 1970 in Philadelphia 
wi"{;h 18 speakers and 81 exhibits. Has 293 pages. 

REF: Channel Dimensions and Anchorages Study, Delaware 
River--Phi1adelphia to the Sea, Department of the Army, 
Philadelphia District, Corps of Engineers, Custom House, 
Philadelphia, Pennsylvania 

507. USACE (1970) MINUTES OF THE 70TH MEETING 

J. F. Phillips (Corps) gave a descY'iption of the present 
status of the C & D Canal with respect to dredging opeY'a­
tions: and POS$1.,O le damaging effects. At present, theY'e is 
an average net transfer towards the DelawaY'e end of 900-
i., 000 c. f.<r. After completing the w"idening, the net trans­
fer is' e:q;eatedto inerearm by throee times the pY'esent. 
H. B. Simmons (vlateY'l;)aus ExpeY'iment Station) reported that 
the exifJting model of 'the Delaware EfJtuary has been modified 
to comply with the changes in the canal. D. fl. PY'itchaY'd 
(Johns Hopkins)pointed out that in this case the cost of 
hydY'aulic modeling may be less than a mathematical model. 
J. Cosentino (Corps) fJaid the amount of shoaling between 
May 1969 and May 1970 amounted to 600,000 cubic yards at 
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the Chesapeake approach to the C& D Canal. Dr. Pritchard ) 
described the work undertaken by parties other than the 
Corps at the Chesapeake Bay entrance to the C & D Canal. 
He compared the salinity distributions as a result of the 
old and new canal dimensions. The effects of these changes 
on:biota are not fully known or understood. The diversion 
totke Delaware is a seasonable phenomenon. The ecological 
impact may not be seVere3 but it could be cumulative over a 
long period of time. T. S. Y. Koo (U. Maryland) discussed 
the biological significance of the upper Chesapeake BaU and 
the C & D Canal~ the theoretical effects of flow and salinitu 
on organisms~ and the means of determining these effects. 
L. Coccese (Corps) summarized the completed studies of the 
spoil disposal problem along the Delaware Estuary. P. Hart-
zell (Corps) described the work to determine the nature and 
cause of shoaling in the Delaware Estuary. J. Neibeisel 
(Corps) spoke on the source of shoaling materials in the 
Delaware Estuary. R. B. Krone ru. California) reported on 
his studies of the flocculation phenomenon in the Savannah 
Estuary. These observations taken at 30-minute intervals 
measured current velocities~ suspended solids and salinities. 
At 1 to 4 feet above the bottom~ the densitu gradient 
stabilizes flows so that they are slow and uniform. Collig-
ative flocs are due to thermal conditions~ settling~ and in-
ternal shear which tend to make the flocs denser. It was 
important to reduce the concentration of s hoa ling 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 shoaling. 

508. USACE (1970) NORTH ATLANTIC DIVISION STATUS REPORT: NORTH ATLAN­
TIC REGIONAL WATER RESOURCES STUDY, TYPE 1 FRAMEWORK 

Summary of accomplishments by cooperating government de­
partments' and agencies during fiscal year 1970. Final 
report to be completed in FY 1971. 

REF: Department of the Army, Philadelphia District, Corps 
of Engineers., Custom House, Philadelphia, Pennsylvania 

) 



) 

) 

129 

509. USACE Bretschneider, C. L. (1959) HURRICANE SURGE PREDICTIONS FOR 
DELAWARE BAY AND RIVER 

510. 

Si-tY'ge heights have been computed foY' vaY'ious locations 
foY' DelawaY'e Bay and RiveY' foY' two hypothetical hUY'Y'icanes. 

REF: Miscellaneous Paper number 4-59, Beach Erosion Control 
Board, Department of the Army, Philadelphia District, Corps 
of Engineers, Custom House, Philadelphia, Pennsylvania 

USACE Ippen, A. T., and D. R. F. Harleman (1961) ONE-DIMENSIONAL 
ANALYSIS OF SALINITY INTRUSION IN ESTUARIES 

(1) IntY'oduction and pY'evious investigation and pY'esent 
pY'ogY'am, (2) theoY'etical consideY'ations, (3) analysis of 
expeY'imental Y'esults, (4) cOY'Y'elation of diffusion paY'a­
meteY's, (5) conclusion. 
PY'ioY' to 1950, the analysis of longitudinal saUnity distY'ib­
utions was based on the concept of the tidal pY'ism. This 
method is only applicable to an estuaroy with a fully mixed 
qonditio~. As an example, even though the DelawaY'e Estuaroy 
has a tidal pY'ism/fY'esh-wateY' discharoge Y'atio of the oY'deY' 
of 100" it still exhibits chaY'acteY'istics of a paY'tiaUy 
mixed estuaY'y in that the salinity tY'ansfeY' by gY'avitational 
convection cUY'Y'ent is quite stY'ong. It is Y'ecommended that 
the one-dimensional appY'oach of this study be bY'oadened to 
include a study of the longitudinal distY'ibution of salinity. 
Test data; fY'om the DelawaY'e Estuaroy model could be utiUzed 
to advantage. 

REF: Technical Bulletin number 5, 56 pages, 1961. Commit­
tee on Tidal Hydraulics, Department of the Army, Philadelphia 
District, Corps of Engineers, Custom House, Philadelphia, 
Pennsylvania 

DEPARTMENT OF THE INTERIOR 

511. F&WS (1944, ... 1968) FISHERIES STATISTICS OF THE U. S. 

A seY'ies: Of laY'ge annual volumes' giving statistics on 
fisheY'ies. 

REF: Bureau of Commercial Fisheries, U. S. Fish and 
Wildlife Service 
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512. F&WS (1953) WETLANDS OF DELAWARE 

Of the 20 nationwide types of wetlands listed~ only six 
are important to Delaware waterfowl; all types found in 
Delaware are described. Tables surrrmarize wetland class­
ifications and evaluations for waterfowl and other wild­
life. There are 3 detailed county summaries of wetland 
type., acreage by waterfowl value" land capability~ plants 
and agricuZtura.l use. A list of common and scientific 
names of the plants mentioned is included. The report is 
typescript and inCludes a colored map. 

REF: Office of River Basin Studies, Region V (Boston, 
Massachusetts), U. S. Fish and Wildlife Service, in 
cooperation with the Delaware Fish and Game Commission, 
Dover, Delaware 

513. F&WS (1970) NATIONAL ESTUARY STUDY: VOLUME I 

A continuing s(gries published by both the Bureau of Sport 
Fisheries and Wildlife and the Bureau of Corrrmercial 
Fisheries. 

REF: u. S. Fish and \<lildlife Service 

514. F&WS Carriker, M. R. (1955) CRITICAL REVIEW OF BIOLOGY AND 
_ _ ______ ___(;9E.TB-.QJ:._()~_0x. ~'J.'EB- _ IJ~I L1..S_U·l'_Qs(J,~p.i~ _8.g<1_B1A}2~e.g!'..C£.___ 

Taxonomy~ distribution~ abundance~ form and function of two 
genera. Ecology" environmental factors" other animals 
affected~ control. 

REF: Special Scientific Report, Fisheries number 148, 
U. S. Fish and Wildlife Service 

515. F&WS. Chamberlain, E. B., R. K. Martinson, and S. L. Clark (1971) 
WATERFOWL STATUS REPORT, 1970 

REF: Wildlife number 138, Bureau of Sport Fisheries and 
Wildlife, U. S. Fish and f,oJildlife Service, U. S. Department 
of the Interior 

) 

) 

) 
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516. F&WS Chipman, W. A., and P. S. Galtsoff (1949) EFFECTS OF OIL 
MIXED WITH CARBONIZED SAND ON AQUATIC ANIMALS 

REF: Special Scientific Report~ Fisheries number 1, 
U. S. Fish and Wildlife Service· 

517. F&WS Graham, R., and C. A. Lesser (1970) COOPERATIVE MIGRArORY 
BIRD CENSUSING AND BANDING 

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. Reintjes (1957) SURVEY OF THE OCEAN 
FISHERIES OFF DELAloJ'ARE BAY 

Has 55 pages. 

REF: Special Scientific Report, Fisheries number 222, 
U. S. Fish and Wildlife Service 

519. F&WS Maurer, D., and K. S. Price, Jr. (1968) HOLDING AND SPAWN­
ING DELAWARE BAY OYSTERS OUT OF SEASON: I, LABORATORY 
FACILITIES FOR RETARDING SPAWNING 

Laboratory faci U ties and techniques for retarding the 
natural spawning of Crassostrea virginica .from DelC1J.JJare Ba!4 
are descri'bed. ' 

REF: National Shellfisheries Association, Proceedings, 
volume 58, pages 71-77, 1968. U. S. Fish and "Tildlife 
S:ervice 

520. F&WS McGinnes, B .. S. (1955)! UPLAND GAME INVESTIGATIONS IN DELA­
WARE 

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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521. F&HS Shuster, C. N., Jr. (1957) ON THE SHELL OF BIVALVE MOLLUSKS 

Part of a continuing study of mollusk shell growth~ age 
determination~ and relation of shell gro1JJth to environmental 
conditions. 

REF: National S.h.ellfisheries Association, Proceedings, 
volume 47, pages 34-42, U. S. Fish and Wildlife Service 

521a. F&WS Shuster~ C. N., Jr., and A. F. Eble (1963) TECHNIQUES IN 
VISUALIZATION OF ORGAN SYSTEMS IN BIVALVE MOLLUSKS 

The techniques utilized at the University of Delaware and 
at Rutgers are described. 

REF: National Shellfisheries Association, 1961 Proceedings, 
volume 52~ pages 13-24. 

522~ USD! (1962) QUALITY OF SURFACE WATERS OF THE UNITED STATES 

Chemical analysis of the water and the flO/vat the Del(fJvare 
Memorial Bridge from October 1961 to August 1962 are included 
among much other data. 

REF: U. S. Department of the Interior~ Geological Survey~ 
Water Supply Paper~ 1941 

523. USDI (1969) FLOODS OF AUGUST 1967, IN MARYLAND AND DELAWARE 

REF: Water Resources Division, Geological Survey 

524. USDI (1970) SURFACE WATER SUPPLY OF THE UNITED STATES 1961-1965: 
PART I, NORTH ATLANTIC SLOPE BASINS: VOLUME 2~ BASINS FROM 
NEW YORK TO DELAWARE 

Data for Delaware RiVer basins are given for Murderkill~ 
8t. Jones~ Misp~lZion~ Broadkill~. and Indian River~ includ­
ing difJCharge of streamB .. daily, monthly, and annually for 
water years 1961-1965. Water years begin 1 October, end 
30 September. GiVes data on daily discharge of streams in 
cubic feet/8econd~ average discharge for 7 uears, maximum 
and minimum discharge for water uears 1961-1965. Monthlu 
totals and uearlu summaries are included. At some gaging 
stations water-qua Zity r§cords arecolZected; chemical. 
analysis·, temperature of l;;ater~ suspended sediment concen-

) 

) 
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tration, and particule size distribution of suspended sedi­
ment and bed material. 
The numbers of Water SupplU Papers containing results of 
stream measurement in the North Atlantic Slope Basin for 
uears 1899 to 1960 are listed on page 9. The last 5 uears 
are: 1956--1432; 1957--1526; 1958--1552; 1959--1622; 
1960--1702. 

REF: Water Supply Paper 1902, Geological Survey 

525. USDI Adams, J. K., and D. H. Boggess (1964) WATER-TABLE, SURFACE­
DRAINAGE, AND ENGINEERING SOILS MAP OF THE WILMINGTON AREA, 
DELAWARE 

526. 

The specific locations of 19 soi l tupes are mapped. 

REF: Hydrologic Investigations Atlas HA-79, Geological 
Survey 

USDI Adams, J. K., and D. H. Boggess (1964) ~vATER-TABLE, SURFACE­
DRJUNAGE, AND ENGINEERING SOILS MAP OF THE ELLENDALE 
QUADRANGLE, DELAHARE 

Specific locations of 16 soil tupes are mapped. There is 
a small amount of marine tidal-marsh deposits, but a con­
siderable amount of swamp deposits which are underlain bU 
various types of soi l. 

REF: Hydrologic Investigations Atlas HA-10l, Geological 
Survey 

527. USDI Adams, J. K., and D. H. Boggess (1964) 1-7ATER-TABLE, SURFACE­
DRAINAGE, AND ENGINEERING SOILS MAP OF THE TAYLOR'S BRIDGE 
AREA, DELAWARE 

The specific locations of 8 soi l tupes are mapped. Figure 
2 shows the water levels in 13 Delaware wells durinq 12 
years. Tables 2, 3, and 4 give soil ,classificatio~s, 
laboratory analuses, and characteristics of engineering 
soil types in the area. Water-table contourB~ wells, 
perennial streams, and intermittent streams are shoum on 
the map. 

I 
REF: Hydrologic Investigations Atlas HA-80, Geolbgical 
Survey 
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528. USDI Adams, J. K., D. H. BoggesEI, and O. J. Coskery (1964) WATER­
TABLE, SURFACE-DRAINAGE, AND ENGINEERING SOILS MAP OF THE 
FRANKFORD AREA, DELAWARE 

There are 13 soil types identified and located on the map~ 
which shows only a small amount of tidal-marsh area. 

REF: Hydrologic Investigations Atlas HA-119, Geological 
Survey 

529. USDI Adams, J. K., D. H. Boggess, and C. F. Davis (1964) WATER­
TABLE, SURFACE-DRAINAGE, AND ENGINEERING SOILS MAP OF THE 
LElrJ'ES AREA, DELA'rJ'ARE 

The 19 types of soil identified are located specificaUy 
on the map. Extensive marine tidal-marsh deposits are 
indicated. 

REF: Hydrologic Investigations Atlas HA-103, Geological 
Survey 

530. USDI Adams, J. K., D. H. Boggess, and C. F. Davis (1964) WATER­
TABLE, SURFACE-DRAINAGE, AND ENGINEERING SOILS ~P OF THE 
DOVER QUADRANGLE, DELAWARE 

There are 19 soil types identified and located on the map. 

REF: Hydrologic Investigations Atlas HA-139, Geological 
Survey 

531. USDI Anderson, P. W., and J. R. George (1963) WATER QUALITY 
CHARACTERISTICS OF N~v JERSEY STREAMS 

Water discharqe and disEwlved soUds are given 'l-n figure 1 
for the De l(JhJ'are River at T:r'enton and in figure 2 for 4 
stations in the Delaware River in 1957-58 (Trenton, Easton~ 
Port rJervrlJ~ and BarryviUe). Variations in dissolved 
solids with the tidal stage at Philadelphia~ and at the 
Delaware Memorial Bridge for April 19-20~ 1963. Figure 8 gives 
synthetic detergent concentration (AB5) in streams in Nm) 
,Jersey during low flow condition in 1962 at 50 gaging 
stations. Figure 12 shows the annual fluctuations in stream 
flow and dis:solved Bolids concentration in the Delaware 
River at Trenton from 19'46 to 1962 and showf5, the 15 year 

) 

) 
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average of these for comparison. Tvater temperatur>es at 
Trenton and at other> river>s are given in Figur>e 14. 
Other comparisons are also made. 

REF: Water-Supply Paper 1819-G, Geological Survey 

532. USDI Barkda1e, H. C., and J. B. Graham (1952) PROGRESS OF THE 
INVESTIGATION OF THE GROUND WATER RESOURCES OF THE LOWER 
DELAWARE RIVER BASIN 

Study of ground water resources in Pennsylvania (5 counties) ~ 
New Jersey (5 counUes) and DelaJJare (Ne7J Castle County). 
Within the lower> Delaware area3 there are a dozen important 
water-bearing fOr>mations. Figure 1 shows water-yielding 
components of important aquifers. Figure 2 shows present 
use of ground water by indw~try .. municipalities .. and others. 
Table 1 gives estimated ground water use in each of the 11 
counties. Problems of water quality .. geology .. and lowered 
water levels are discussed. 

REF: Professional Paper 381, Geological Survey 

533. USDI Bascom, F. (1904) WATER RESOURCES OF THE PHILADELPHIA 
DISTRICT, FLORENCE 

A very small part of northeast JiJeu) Castle County .. DelaJJare .. 
is included in this Philadelphia distr>ict. The report dis­
cusses physiogr>aphy and stratigraphy of the district and 
also discusses rainfall .. i>unoff, and r>iver> flow. 

REF: Water-Supply Paper 106, Geological Survey 

534. usnI Bock, William (1966) HYDROCHEMICAL FACIES AND GROUND WATER 
FLOW PATTERNS IN NORTHERN PART OF ATLANTIC COASTAL PLAIN 
HYDROLOGY OF AQUIFER SYSTEMS 

Studies made principally in New Jersey .. Maryland .. and Virginia. 
One figure shows information for Delaware; that is the gener­
al pattl3Y'n of ground-water> flow in the Cr>etaceous sediments 
in New Castle County. 

REF: Professional Paper 498-A, Geological Survey 
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535. USDI Boggess, D. H., and J. K. Adams (1964) WATER-TABLE, SURFACE- ) 
DRAINAGE, AND ENGINEERING SOILS MAP OF THE BETHANY BEACH AREA, 
DELAWARE 

The 10 soil types are identi.fied and located on themap~ 
which shows a considerable amount o.f tidal-marsh area. 

REF: Hydrologic Investigations Atlas HA-122, GeoLogical 
Survey 

536. USDI Boggess, D. H., and J. K. Adams (1964) WATER-TABLE, SURFACE­
DRAINAGE, AND ENGINEERING SOILS MAP OF THE MIDDLETOWN AREA, 
DELAWARE 

There is some marsh land on the eastern edge of the area. 

REF: Hydrologic Investigations Atlas HA-82, Geological 
Survey 

537. USDI Boggess, D. H., and J. K. Adams (1965) ,.vATER-TABLE, SURFACE­
DRAINAGE, AND ENGINEERING SOILS MAP OF THE LITTLE CREEK 
QUADRANGLE, DELA~.vARE 

The 10 soil types areidenti.fied and located~ showing the 
very large extent o.f tidal-marsh areas. 

REF: Hydrologic Investigations Atlas HA-·1.34. Geological 
Survey 

538. USDI Boggess, D. H., and J. K. Adams (1965) WATER~TABLE, SURFACE­
DRAINAGE, AND ENGINEERING SOILS MAP OF THE MILLSBORO AREA, 
DELAWARE 

The map locates and identi.fies 15 soil types and shows 
contiiaerable tidal-marsh and s:wamp area. 

REF: Hydrological Investigations Atlas HA-12l, Geological 
Survey 

) 
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539. USDI Boggess, D. H., J. K. Adams, and O. J. Coskery (1964) WATER­
TABLE, SURFACE-DRAINAGE, AND ENGINEERING SOILS MAP OF THE 
MILTON QUADRANGLE, DELAWARE 

The map locates 18 soil types and extensive marine tidal­
marsh deposits. 

REF: Hydrologic Investigations Atlas HA-102, Geological 
Survey 

540. USDI Boggess. D. H., J. K. Adams, and C. F. Davis (1964) WATER­
TABLE, S'URFACE-DRAINAGE, AND ENGINEERING SOILS MAP OF THE 
SMYRNA AREA, DELAWARE 

There are maps locating the 24 soil samples tested. 

REF: Hydrologic Investigations Atlas HA-8l, Geological 
Survey 

541. USDI Boggess, D. H., J. K. Adams, and C. F. Davis (1964) WATER­
TABLE, SURFACE-DRAINAGE, AND ENGINEERING SOILS MAP OF THE 
REHOBOTH BEACH AREA, DELAWARE 

The map identifies and locates 19 soil types. There are 
extensive marine tidal-marsh deposits. 

REF: Hydrologic Investigations Atlas HA-109, Geological 
Survey 

542. USDI Boggess; D. H., O. J. Coskery, and C. F. Davis (1964) HATER­
TABLE, SURFACE-DRAINAGE, AND ENGINEERING SOILS MAP OF THE 
MILFORD QUADRANGLE, DELAWARE 

The1rI soil types identified and located on the map shou) 
the considerable extr;mt of the tidal-marsh areas. 

REF: Hydrologic Investigations Atlas HA-133, Geological 
Survey 

543. USDI Boggess, D. H., C. F. Davis, and O. J. Coskery (1965) 1,JATER­
TABLE, SURFACE-DRAINAGE, AND ENGINEERING SOILS MAP OF THE 
WYOMING QUADRANGLE, DELAWARE 

There are 15 soil types_identified,~qnd located on the map. 



l38 

There is a small amount of tidal marsh area in the northeast ) 
corner of the quadrangle. 

REF: Hydrologic Investigations Atlas HA-141, Geological 

Survey 

544. USDI Boggess, D. H., and D. R. Rima (1962) ARTIFICIAL RECHARGE OF 
GROUND WATERS 

The prospect of using excess storm water runoff to recharge 
the shallow water table aquifer at Newark was evaluated. 
There was no indication that any appreciable water reached 
the producing aqU1:fer3 instead a zone of saturation VJas 
created by the presence of an impermeable bed above the 
water table. However~ the unsaturated material at shallow 
depths of the ditch dug is sufficient to permit the disposal 
of large volumes of storm runoff· 

REF: Water-Supply Paper 1594-B, Geological Survey 

545. USDI Cohen, B., and L. T. McCarthy (1962) SALINITY OF THE DELAHARE 

ESTUARY 

The survey covered on the Delaware River from Philadelphia 
to the Appoquinimink River, DelmJare includes the effect of 
water inflow on distribution of saUnity; the frequency of 
chloride concentration chang'es; the major effect on salinity 
of hurricanes, dissolved solids and chloride concentration 
as functions of specific conductance" chloride movement in 
the river. The salinity at anyone time is the resultant of 
fresh-water flow and changes in sea level at the mouth of 
Delaware Bay. The sea level and therefore salinity is hig'h­
est from August to October" least from December to May. 

REF: Water-Supply Paper 1586-B, Geological Survey 

546. USDI Coskery, O. J., and R. A. Garnder (1965) GROUND-HATER LEVELS 
IN THE U. S. 1958-1962, NORTHFASTERN STATES 

About 47 weUs were observed during 1958 through 1962. 1'leU 
loca-tions (by 5' quadrdngles and l' blocks) were tabulated 
and water-levels are repor~ed in tabular form for about 6-8 
months of each year. The highest and lowest water levels 
for period observed are given. 

REF: Water-Supply Paper 1782, Geological Survey 

) 

) 
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547. USDI Davis, C. F., and Boggess, D. H. (1964) WATER-TABLE, SURFACE­
DRAINAGE, AND ENGINEERING SOILS MAP OF THE MISPILLION RIVER 
QUADRANGLE, DELAWARE 

The map locates and identifies 16 soil types and indicates 
a large expanse of tidal-marsh area. 

REF: Hydrologic Investigations Atlas HA-137, Geological 
Survey 

548. USDI Davis, C. F., ~. H. Boggess, and O. J. Coskery (1965) WATER­
TABLE, SURFACE-DRAINAGE, AND ENGINEERING SOILS MAP OF THE 
FREDERICA AREA, DELAWARE 

549. 

There are 14 soil types identified and located on the map. 
The tidal-marsh area is extensive. 

REF: Hydrologic Investigations Atlas HA-140, Geological 
Survey 

USDI Durfor, C. N., and W. B. Keighton (1954) CHEMICAL CHAPACTER­
ISTICS OF DELAWARE RIVER WATER, TRENTON TO MARCUS HOOK 

Report on the quality of water from August~ 1949 to December~ 
1952. 

REF: Water-Supply Paper 1262, Geological Survey 

550. USDI Geological Survey (1964) HYDROLOGIC INVESTIGATIONS ATLAS 

Water-table~ Surface-Drainage and Engineering soils map of 
va:Y'ious areas in Dela1JJare. The maps are on a scale of 1: 
24,~ 000; they show specific locations of va:Y'ious types of 
8.oiZ in the particu lar areas. 8amp les of soi l are taken 
from several pits at 2 to 4 depths. 8amples are analyzed 
for mechanical properties and plasticity index and the results 
tabulated. SoilS" arecZassifi-ed by HRB {Highway Research 
Boardl systems and by unified (unified soil classification) 
systems in Tables 2~ 3~ and 4. Maps show water-table con­
tours at 10 foot int.ervals and engineering characteristics 
of soils~ perennial and intermittent streams; they also 
shouJ marine tidal-marsh depositg. Figur(J 2 {'Jho1JJS ground 
water levels over a period of 12 years in 13 observation 
wells in entire state of Dela1JJare (1951-1962). There are 
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separate abstracts for those areas showing tidal-marsh lands ) 
along Delaware Bay. 

REF: Hydrologic Investigations Atlas HA-Series of Maps, 
Geological Survey 

551. USDr Hardison, C. H., and R. O. R. Martin (1963) WATER SUPPLY 
CHARACTERISTICS OF STREAMS IN THE DELAWARE RIVER BASIN AND 
IN SOUTHERN NEW JERSEY 

Annual low flows at short-term stream gaging stations in the 
Delaware RiVer Basin are compared with the annual low flows 
at long-term stations to determine the magnitude and frequency 
of annual low flows at 95 stations for the period 1913-1953. 

REF: Water-Supply Paper l669-N, Geological Survey 

552. USDI Heck, L. W. et al. (1966) DELAt-TARE PLACE NAMES 

Alphabetical list of known geographic names in Delaware. 
GiVes graphic coordinate for most of the streams~ bays~ 
islan~~ lakes and populated places. 

REF: Bulletin 1245, Geological Survey 

553. USDI Hely, A. G., and F. H. Olmsted (1963) SOME RELATIONS BETWEEN 
STREAM FLOW CHARACTERISTICS AND THE ENVIRONMENT IN THE 
DELAWARE RIVER REGION: CONTRIBUTIONS TO STREAM-BASIN 
HYDROLOGY 

Summary of hydrologic parameters is given for 107 gaging 
stations: physiographic units~ draining area, average 
pr>ecipitation runoff and discharge for 1921-1950. Conclu­
sion: very large proportion of the area variations in low­
flow characteristics of EJtreams is aSEJociated VJi th area 
variations in aVerage precipi tation and geo logU. Has 5 
tableEJ~ 10 figures, land 13 referoences. 

REF: Professional Paper 4l7~B, Geo~ogical Survey 

) 
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554. USDI Henry, H. R. (1964) INTERFACES BETWEEN SALT WATER AND FRESH 
WATER IN COASTAL AQUIFERS 

In a coastal aquifer a steady flO/v of fY'esh lvateY' t;O/,}ard 
t;he sea limits the encY'oachment of t;he aea water'. UndeY' t;he 
assumpt;ion t;hat the salt; wat;er and the fresh water do not 
diffuse into one another so that a sharp interphase exists~ 
this action is treated for steady two:...dimensional flow. 
Exact solutions for the position of the interface and the 
boundary velocities are derived for several sets of boundary 
condi tions . 

REF: Water-Supply Paper 1613-C, Geological Survey 

555. USDI Keighton, W. B. (1966) FRESH-WATER DISCHARGE--SALINITY 
RELATIONS IN THE TIDAL DELAWARE RIVER 

) 

The chemical quality of the Delaware River was measured at 
three locations in Pennsulvania over a 14 year period. Sus­
tained flows of fresh water into the Delaware RiVer Estuary 
at Trenton gY'eater than 3~500~ 4~400~ and 5~300 cfs assuY'e 
low salinity at Marcus Hook .. etc. With a dischaY'ge of less 
than these cY'itical values .. salinitu is very sensitil)e to 
change in discharge~ so that a Y'elatively small decY'ease in 
fY'esh water discharge results in a relatively gY'eat increase ) 
in salinity in the DelawaY'e RiVer estuary at TY'ent;on .. New 
Jerseu· CompaY'ison of the dischaY'ge-salinity Y'elations 
obseY'ved from August 1949-December .. 1963~ 1;)ith relations 
proposed bU otheY' wOY'keY's but based on otheY' time periods 
indicate that such Y'elations chanqe with time and that 
salinity is affected not onlU by discharge but also by 
dredging; constY'uction of bY'eakwateY'.. dikes and tidal bar-
rieY's; tidal elevation; changing sea level; tidal ranrw; and 
wind intensity and diY'ection. Has 16 pages. 

REF: TV~ater-Supp1y Paper 1586-G, Geological Survey 

556. USDI Keighton, W. B. (1969) WATER QUALITY IN THE DELAWARE ESTIJARY 
FOR TWO YEARS OF DROUGHT--1965 and 1966--FROM TRENTON TO 
REEDY ISLAND 

Salinity and dissolved oxygen for diffeY'ent months at the 
various locations are chaY'ted and described on 2 chaY'ts 
34 x 43 inches. 

REF: Hydrologic Investigations AtlasHA-335,Geo1ogical 
Survey 

) 
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557. USDI Livingstone, D.A. (1963) CHEMICAL COMPOSITION OF RIVERS AND 
LAKES 

A compilation of peppes~ntative chemical data fop the lakes 
and pivep of the wopld. The pate of chemical denudation 
panges fpom 6 (fop Austpalia) to 110 long tons pep squape 
mile (fop Eupope). The piveps of the z,Jopld delivep 3.9 
bi Uion tons of disso lved matepial to the sea each yeap. 
Watep analyses of the Delawape Rivep at Tpenton., N. J. -' and 
Belvedepe~ N. Jo., ape included. 

REF: Professional Paper 440-G, Geological Survey 

558. USDI MacKichen, K. A., and J. C. Krammorer (1961) ESTIMATED TJSE 
OF WATER IN THE UNITED STATES 

Estimates fop 1960 ape given for each state fop ippigation., 
industpial use., public utility., aip-conditioning., watep 
p01iJep., and as public supplies fop rupal use. 

REF: Circular 456, Geological Survey 

559. USDI Miller, E. G. (1960) CHARACTERISTICS OF TIDE-AFFECTED FLOW 
OF THE LOWER DELAWARE RIVER 

The depth and velocity of the tidal fl07;} through one complete 
cycle was measuped at the Buplington-Bpistol Bpidge. 

REF: Water Resources Division, Geological Survey. Abstracted 
in Journal of Geophysical Research, volume 65, page 2511, 1960. 

560. USDI Miller, E. G. (1962) OBSERVATIONS OF TIDAL FLOW IN THE 
DELAWARE RIVER: HYDROLOGY OF TIDAL STREAM,S 

Data was taken at the Burlington-Bpistol Bpidge and at 
the Delawape Memorial Bridge by CPe1iJS wopking S'imuUaneously 
on 5 dayS' in August 1955-1957. On one day of measurement., 
the maximum downstpeam rate flO1iJ at DelauJare Memopial Bpidge 
was 400.,000 cfs and the maximum upstpeam pate 600.,000 cfs., 
as compaped to a daily ocean dischapge of l., 650 c.fs at Trenton. 
Appapently peliable figupes of net downstream flow cannot 
be obtained by subtpacting the total upstpeam flow fPOm total 
downstpeam flow and coppecting ,fop changes in storage. 
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8atis factory corre lation might be obtained be i;uJeen ve loc?: ty 
at a fixed point in a cross section of the river and itB 
mean velocity in that crOSB section. 

Observation of specific co~ductance at the Burlington­
Bristol Bridge showed no significant variation during the 
tidal cycles studied. At the Delaware Memorial Bridge the 
variation was pronounced: an increase on the incoming tide 
and a decrease on the outgoing tide. 

REF: Water-Supply Paper l586-C, Geological Survey 

USDI Minard, J. P., H. E. Gill, J. F. Mello, J. P. Owens, and 
N. F. Sohl (1969) CRETACEOUS-TERTIARY BOUNDARY IN NEW 
JERSEY, DELAWARE AND EASTERN MARYLAND 

Discussions of stratigraphy of the CretaceouB-Tertiary 
Bounda~l in New Jersey~ DelmlJare~ and Eastern Maryland. 
Present geologic quadrangle mapping of more than 600 square 
miles in Coastal Plains of New Jersey and detailed recon­
naissance in parts of Delaware and Maryland offer evidence 
of the unconformable nature of the contY'Ol for 120 miles 
along the strike. Figure 5 gives specific stratigraphic 
sections in area of Odessa~ Delaware and Gregg Neck~ 
Maryland. Figure 9 shows cross section (geologic) from 
Dover~ Delaware to Laurelton~ New Jersey~ based on gamma 
ray logs. 33 references. 

REF: Bulletin l274-H, Geological Survey 

562. USDI Moody, D. W., and E. D. Van Reenan (1967) HIGH RESOLUTION 
SUBBOTTOM SEISMIC PROFILES OF THE DELAWARE ESTUARY AND BAY 
MOUTH 

Continuous longitudinal profiles were made along center of 
navigation channel and channel cross-sections at 1-kilometer 
intervals by means of a high-resolution boomer system. This 
was found to be an effective means of determining the thick­
ness of s.ediments overlying bedrock. This might also be 
useful in locating areas where a wider and deeper channel 
might truncate shallow aquifers .and possibly increase move­
ment of salt water into local ground-water supplies. It was 
poos·ible to penetrate as much as 42 meters of sediment by this 
method .. 

RE:£:-I'rofessionaLEaper ··-S-7.5--D ,Geolog-ical SUJ;vey--
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563. USDI Parker, Gerald G., et ale (1964) WATER RESOURCES OF THE 
DELAWARE RIVER BASIN 

The basin3 including apeas tpibutaPy to Delawape Baw~ 
contains 123756 squape miles and occupies majop papts of 
Delawape., NeuJ Jepsey., Pennswlvania!J and New -Yopk plus 
papts of May.yland. Unusually lapge and incpeasing demands 
ape made of these watep pesoupces because of its ppoximity 
to gpeat upban and industpial centeps. Extensive detailed 
maps give the geologw3 annual and seasonal ppecipitation~ 
watep loss (diffepence between ppecipi tation and punoffJ 3 
avepage annual tempepatupe., and chemical analwses. 

REF: Professional Paper 381, Geological Survey 

564. USDI Paulson, R. W. (1970) A GRAPHICAL SUMMARY OF SPECIFIC CON­
DUCTANCE DATA FOR THE DELAWARE RIVER ESTUARY 

Cumulative fpequencw distpibutions of dailw statistics of 
specific conductance data ape computed and gpaphed as 
computep ppintouts fpom five watep-qualitW monitops located 
in the Delawape Rivep estuaPW. Thew pp()vide infopmation 
about salt-watep intpusion in the estuaPy between Octobep 
1964 and Septembep 1969 between Tpenton3 NeuJ Jepsew., and 
Liston Point. The monitop stations ape distpibuted fpom 
36.78 to 119.21 pivep miles fpom the ocea~. 

REF: Water Resources Division, Pennsylvania District, 
Geological Survey 

565. USDI Pearre, N. C., and A. V. J. Heyl (1960) CHROMITE AND OTHER 
MINERAL DEPOSITS IN SERPENTINE ROCK& OF THE PIEDMONT UP­
LAND, MARYLAND, PENNSYLVANIA, AND DELAWARE 

Map of apea s.hows' only 1 mine in Delawape; Fay's FeldspaP 
quaPy.y neap Mt. Cuba. ppedominantlw cOVeps Mapwland and 
Pennsylvania apeas. 

REF: Bulletin l082-K, Geological Survey 

566. USDI Pyatt, E. E. (1964) ON DETERMINING POLLUTANT DISTRIBUTION IN 
TIDAL ESTUARIES 

The studw of mixing ppocesses in an estuay.y ~s an exceedingly 
cQrnplicatedundeptakin(!involving at least 28 independent 
vapiables. Investigations must make some comppomise beb))een 

) 

) 
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a vigorous mathematical approach and a workable engineering 
solution. The various compromises are discussed; the 
statistical approach is considered the most useful and is 
used for analysis of the Bt. Johns estuary in Florida. Some 
work with the DelCMare Estuary model is reviewed. 

REF: Water-Supply Paper 1586-E, Geological Survey 

567. USDI Rasmussen, W. C., J. W. Odell, and N. H. Beamer (1966) DELA­
WARE WATER 

568. 

Based on cooperative work lJith DelCMare Geolog1~cal 81arveu ~ 
DelCMare State HighwaU Department~ and others. Geological 
structure~ topography., quality of lJater~ pollution., salt­
water intrusion-, ground-water reservoirs. A popular review 
of all facets of water supply and use in DelCMare. ManU 
statistics and percentages are included. 

REF: Water-Supply Paper 1767, Geological Survey 

USDI Slaughter, T. H. (1962) BEACH-AREA WATER SUPPLIES BET1,JEEN 
OCEAN CITY, MARYLAND, AND REHOBOTH BEACH, DELAWARE 

A summary of the occuY'rence~ quantity~ and quality of 
ground water. The potential for development of aquifers 
along beach is good at Rehoboth and Ocean City. Only sands 
and gravel in the uppermost 300 feet of sediments are used 
foY' ground water. Some weZls are capable of sustained yields 
of 500 gpm. Discussion of chemical analyses and salt-water 
infi It;ration. 

REF: Water-Supply Paper 1619-T, Geological Survey 

569~ USDI Stanley, D. J. (1969) ATLANTIC CONTINENTAL SHELF AND SLOPE 
OF THE UNITED STATES: COLOR OF MARINE SEDIMENTS 

Detailed color map of the Cantinental Shelf. Sediment coloY' 
reflects differences in composition., texture., physiography., 
and sedimentary pY'ocesses active now and in the recent 
geological past. 

REF: Professional Paper 529-D, Geological Survey 
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570. USDI Upson, J. E. (1966) RELATIONSHIPS OF FRESH AND SALTY GROUND 
WATER IN THE NORTHERN ATLANTIC COASTAL PLAIN OF THE UNITED 
STATES 

Area studied from Chesapeake Bay in Virginia to Long Island~ 
New York. In some aquifers salt water occurs many miles 
from the ~ea~ and at some localities near the shore a deep 
well penetrates alternating bodies of fresh and salt ground 
water. Salt-water boundaries in the other aquifers are 
believed to be controlled chiefly by the circulation patterns 
of the fresh water in the aquifers~ notably the location of 
discharge zones. Proximity to present shorel.ine is a con­
trolling factor only in the shallowest aquifers. Has 5 figures~ 
1 table~ 20 references. 

REF: Professional Paper 550-C, Geological Survey 

571. USDI (1966) DELAWARE ESTUARY COMPREHENSIVE STUDY 1966: PRELIM­
INARY REPORT AND FINDINGS 

) 

Chapters (1) Background and ob,jectives. (2) The stud,1j area, 
geography, geology, climate, principal communities and in­
dustries, hydrology. (3) The economic environment and its 
waste inputs. (4) Water quality. (5) vlater uses. (6) ~!ater 
quality improvement. Has 118 pages, 2 appendices.) 

REF: Federal Water Pollution Control Administration 

572. USDI (1967) PROBLEMS OF COMBINED SEWER FACILITIES AND OVERFLOWS--
1967 

REF: Report 11020-12/67. Prepared by the American Public 
Works Association for Federal Water Pollution Control 
Administration 

573. USDI (1969) NATIONAL ESTUARINE POLLUTION STUDY 

This report presents an analysis of the importance of 
est~aries in the economic and social environment and the 
~ffect8 of poUution on the natural ecosystem, as' specified 
'J-nthe Clean Water RestoraHon Ac~ of 1966 (Public La);} 8.9-

) 
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?53}. The study recommends a national program based on 
institutional management with multiple long-,term use as a 
common denaminator; it presents a technical analHsis of the 
estuarine zone, [dentification of scientific Knowledge gaps, 
and an inventory of the available knowledge. Has 629 
page<r. 

REF: Federal Water Pollution Control Administration 

574. USDI WastIer, T. A., and L. C. de Guerreo (1968) NATIONAL ESTUARINE 
INVENTORY: HANDROOK OF DESCRIPTORS 

As part of the National Estuarine Pollution ,~tu~~, The 
Handbook of Descriptors is the skeletal format around which 
the infarmation of the inventorJ! is arganized. It cansists 
af a set of tables (no data) stating the organization af 
the information to' be obtained. The Estuarine Register Area 
designations for Delaware are: 

Delaware Bay NE 37 
Delaware Coast NE 38 (North East) 
Indian RiVer Bay NE 38-1 
Rehaboth Bay NE 38-1-1 
Little Assawoman Bay MA-1-1-1 
Isle of Wight Bay and 

AssaUJoman BaH MA-l-1 (Middle Atlantic) 

REF: Office of Estuarine, Studies, Division of Technical 
SerVices, Federal Water Pollution Control Administration 

COUNCILS AND COMMISSIONS 

575. CommiSs,ion of Marine Science, Engineering and Resources (1969) 
INDUSTRY AND TECHNOLOGY: KEYS TO OCEANIC DEVELOPMENT: 

,PANEL REPORTS VOLUME 2 

Report of the Panel on Industry and Private Investment 
Report of the Panel on Marine Engineering and Technology 

REF: Government Printing Office, Washington, D. C. 

576. Commission on Marine Science, Engineering and Resources (1969) 
MARINE RESOURCES AND LEGAL-POLITICAL ARRANGEMENTS FOR THEIR 
DEVELOPMENT: PANEL REPORTS VOLUME 3 

Report of the Panel on Marine Resources 
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Report of the International Pane l 

REF: Government Printing Office, Washington, D. C. 

577. Commission on Marine Science, Engineering and Resources,(1969) 
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 ranging from the preser­
vation of our coastal shores and estuaries to the more 
effective use of the vast resources that lie within and be~ 
low the sea. As a result, it has made recommendations for 
a program which it expects will assure the advancement of 
a nationalcapabiZity in the oceans and wiU go far in 
meeting the needs of the future. 

REF: Government Printing Office, Washington, D. C. 

578. Commission on Marine Science, Engineering and Resources (1969) 
SCIENCE AND ENVIRONMENT: PANEL REPORTS VOLUME I 

Report of the Panel on Basic Science 
Report of the Panel on Environmental Monitoring 
Report of the Panel on Management and Development of the 

Coastal Zone 
Report of the Panel on Manpower, Education, and Training 

REF: Government Printing Office, Washington, D. C. 

579. Committee on Commerce (1969) EFFECTS OF PESTICIDES ON SPORTS 
AND COMMERCIAL FISHERIES 

Hearing with appendices of letters, statements, and 
artiaZes by eco logists ahd repr'esentatives of business 
and of u. ,) ~ Department of Agriculture 

REF: Hearings Before the Subcommittee on Energy, Natural 
Resources, and the Environment, U. S. Senate Committee on 
Commerce, Library of Congress, Washington, D. C. 

) 

) 

) 
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580. NCMRED (1969) CATALOGUE OF MARINE RESEARCH ACTIVITIES FOR 1968 

MARINE SCIENCE AFFAIRS: 1967 A YEAR OF TRANSITION--First 
report to the President and Congress on Marine resources 
and engineering development describing current and pro­
posed federal prog~ams within the scope of the Marine 
Res()urces Engineering Development Act. 

MARINE RESEARCH: FISOAL YEAR 1968--Subject index; abstracts 
for 12589 projects~ supported by both federal and non-federal 
funds. 

BRADLEY~ E. (1969) SEDIMENT MOVEMENT AND BOTTOM CONDITIONS 
IN THE DELAWARE ESTUARY NORTH AREA--Study of local movements 
of sand waves~ and bottom sediment transport; this will be 
correlated with tidal currents and quality of u)ater generally. 

DAIBER~ F. c. (l968) TIDE kWRSH ECOLOGY AND WILDLIFE--Project 
involv'es analysis of phosphorous and nitrogen compound.s in 
tidal marsh drainage v)ith an evaluation of the effects o.f 
various types of marshland management. 

EELDMEIR~ J. R. (Z969) THE INSTITUTE FOR THE DEVELOFMENT OF 
RIVERINE AND ESTUARINE SYSTEUg--purpose to conduct research 
focused on the long term obJectives of better utilization 
resources of the DelauJare riverine-estuarine complex includ­
ing effects of ~hermal pollution; study and design of in­
dustrial wastel~ne for DelauJare estuary. 

ISARD~ w. (l969) ECONOMICS OF WATER QUALITY FOR A REGEONAL 
SYSTEM--to guide investment and quality management policy 
on the DelauJare estuary. 

KRAFT~ J. C. (l969) RECENT MARINE AND NON-MARINE SEDIMENTS 
AND MICROFAUNA OF DELAWARE COASTAL AREAS 

MOODY~ D .. W. (Z909) DELA~IARE ESTUARY SEDIMENTATION STUDY~­
Sediment transport processes are being studied to determine 
the rate of shoal development. 

PAULSON~ R. W. (Z908) REMOTE SENSING OF DELA~IARE ESTUARY--to 
determine effectiveness and feasibi lity of remote sens~ng 
devices in estuarine hydrologic investigations. 

REF: National Council on Marine Resources and Engineering 
Development, Government Printing Office, Washington, D. C. 
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581. National Council on Marine Resources and Engineering Development 
(1968) Daiber, F. C. SYSTffi1S ENGINEERING AND DEVELOPMENT OF 
COMMERCIALLY VALUABLE MARINE RESOURCES IN THE DELAWARE AREA 

To develop methods of systems engineering for growing and 
marketing shellfish 

REF: NCMRED, U. S. Government Printing Office, Washington, 
D. C. July 1969 

582. Outdoor Recreation Resources Review Commission (ORRRC) (1962) 
OUTDOOR RECREATION FOR AMERICA 

The final report of the Commission created by Public Law 
85-470" 72 Stat 238" June 28" 1958" contains findings of 
the Commission and its recommendations for action to meet 
the nation's outdoor recreation needs in 1976 and 2000. 
The special reports submitted to the committee by its own 
staff" public agencies" universities" nonprofit research 
organizations" and individual authorities are included as 
supplements to the final report. There are 27 of these 
ORRRC Study Reports; they are listed and abstracted on 
pages 91-95; the 27th report is a 100-page survey of the 
literature. 

REF: Outdoor Recreation Resources Review Commission, Councils 
and Commissions, Washington, D. C. 

583. President's Science Advisory Committee (1965) REPORT OF THE 
ENVIRONMENTAL POLLUTION PANEL 

Discusses the effects and sources of pollution; recommend­
ations are included. There are several appendices: Chall­
enging tasks to improve environment; index of chemical 
pollution; standards; metropolitan problems,,· air problems; 
Mater quality; soiZ contamination; atmospheric carbon 
dioxide'; solid wastes; effects of chlorinating wastes; 
agricultural wastes; aquatic blooms; pest control. Has 
317 pages. 

REF: Government Printing Office, Washington, D. C. 

) 
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KEY WORD INDEX 

Numbers refer to the bibliography number for 
each abstract containing the specific term listed. 

ACADEMIC COMMUNITY DESIGN, Col­
lege of Marine Studies, 446. 

ACIDITY, 322 
ADMINISTRATION ORGANIZATION, 

Water Resources, 394 
ADRENALINE, Effects of on heart 

rate of Hogchoker, 460 
AGE DETERMINATION IN THE SKATE, 

68 
AGRIBUSINESS IN DELAWARE'S ECO­

NOMY, 427 
AGRICULTURAL 

Land, 366 
In Delaware, 428 

Wastes, 583 
AIR 

Flow in Delaware Valley, 179 
Pollution, 94 
Problems, 583 

ALGAE 
Benthic Marine, of Delaware, 

310 
Concentration, Effect on dis­

solved oxygen, 495 
ALKALINITY, 495 

-ACIDITY BALANCE, 320 
AMERIPORT (ports of Philadelphia 

area), 327 
AMMONIA, In Broadkill River, 456 
ANIMAL LIFE IN MARSHES, 445 
AQUATIC 

Animals, Effect on of oil 
mixed with carbonized sand, 
516 

Blooms, 583 
Organisms, Effect of pesti­

cides on, 10 
AQUIFERS, 409, 568 

In C & D Canal area, 421 
Coastal, Interfaces between 
--Salt Watel"- and- F-resh-Wa ter, 

554 

Distribution, 399 
Layered coastal, Salt Water 

Interface, 242 
Management, 495 
In New Castle County, 419 
Principal, 407 
See aZso GROUND WATER, name of 

aquifer in question 
ARBOVIRUS 

Encephali tis, 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 

Contirienta1 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 also SHORE PROTECTION 



BEACH EROSION IN DELAWARE BAY, 
429 
See also EROSION 

BEACH FILL, 499 
BED LOAD, see SEDIMENT 
BENTHIC STREAM FISHES, WINTER 

FEEDING HABITS, 65 
BETHANY BEACH 

Coastal occupance, 41 
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 & D Canal, 

507 
Studies, 440, 464 

Delaware River, 330 
Survey, 330, 437 

BIOLOGY 
Of the Butterfly Rays: Gyrnnura 

Altarela and Gymnura Micrur­
la, 73 

Of Delaware River Estuary, 
Bibliography, 442 

Of Sand Shrimp Crangon Sep­
temspincisain the Shore Zone 
of Delaware Bay Region, 220 
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See also Organism of Concern 
BIOTA, 507 

See also Faun~ 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 & D Canal, 
219 

BUTTERFLY RAYS, Biology, 73 

CALLIANASSA MAJOR, DECAPOD, 219 
CANARY CREEK MARSH, 445 
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CAPE HENLOPEN SAND DUNE, 464 
CARBON 14 ANALYSIS OF WOOD STUMPS, 

467 
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CARBON DIOXIDE, ATMOSPHERIC, 583 
CARBON-FILTER TECHNIQUE, for 

the measurement of orl'!:anic 
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 
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'See also SALINITY, ISOCHLORS 
CHLOROPHYLL IN BROADKILL RIVER, 

456 
CHROMITE IN 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, dURRENTS, 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 Delmarva Peninsula, 
403 

CLIMATOLOGICAL 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,· 217 

Management, 390, 578 



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 
See 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 approaches 

to Delaware Bay, 485 
COOSCILLATING TIDES, 131 
COPEPODS, 84 
COPULATORY BEHAVIOR IN THE 
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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 

CRETACEOUS 
Burrows, Chesapeake and Dela­

ware canal, 219 
Formatics, 406 

Along Lower Delaware River, 
247 

Chesapeake and Delaware Can­
aI, 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 
Measurements, 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. 

etal. ,474 
DEEPWATER TERMINAL, 503 
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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 PLACE 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 
DELMARVA 

Socia-Economic deve~opment, 53 
Intracoastal waterway, 501 

.. .I'eninsula, -clima ticwa ter· 
balance, 180 

155 

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 
Betharty 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 Bt"0adkil1River~ 456 
Mathematical model, 288 



Profile, 201 
Variations with water temp­

erture, 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 aZso 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-
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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 aZso 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 
ECONOMY, 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 
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Of Mispillion River Quadrangle, 
547 

Of Rehobdth Beach area, 541 
Of Smyrna area, 540 
Of Taylor's Bridge area, 527 
Of Wilmington area, 525 
Of Wyoming Quadrangle. 543 

ENGINEERING SY$TEMS 
In oyster hatcheries, 435 

ENGLISHTOWN FORMATIONS, 406 
ENVIRONMENTS. DELAWARE'S NAT­

URAL, 339 
ENVIRONMENTAL 

Controls, Oysters, 393, 435 
Health. 473 
Law and Public policy, 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 OE FISHERIES, 466 
EVAPORATION AND INFILTRATION 

LOSSES, 495 
EV0I.lTTIQN, .. 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 Polluticinal 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, (1968-1969), 451 
(1967-1968), 454 
(1969-1970), 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 of peak, 

495 
Into Bay, 485 
Stream, 524 
Tide-affected, of the lower 

Delaware River, 559 
See aZso 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 on longitudinal dis­

persion coefficient, 212 
FRESH WATER RUNOFFS, 178 
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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 

Cross section of Delaware, 399 
Formations, 410 
History, 402 

Of a Holocene transgresSions', 
162 

Mappi~g 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 ) 
GEOSYNCLINES: 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 
Availabi li ty 

Eastern Sussex County, 417 I 

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--theU .-S.NortheasternState ,----
546 

In Northern Atlantic Coastal Plain, 
Relationship of Fresh and Salty 
Tt7aters, 570 ) 
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From Potomac Formation in 
C & D Canal System, 421 

I 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 also AQUIFERS 

GYMNURA ALTARELA, 73 
GYMNURA MICRURIA, 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 also TEMPERATURE, THER­

MAL POLLUTION 
HEAVY MINERAL ANALYSES OF SED­

IMENTS, 391 
HISTOCHEMICAL TESTS, 124 
HISTORY, 495 

Qf Delaware, 243 
Of Delaware River, 35 

HOGCHOKER, EFFECTS OF TRICAINE 
. AND ADRENALINE ON HEAR-IRATE 

OF, 460 
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HOLOCENE TRANSGRESSION, FACIES 
PATTERNS PATTE.RNS AND GEOLOGIC 
HISTORY, 162 

HORNBLENDE, 461 
HOUSING 

Conditions and construction 
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Problems, Sussex County, 368 
HUMAN 

Adjustment 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 
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problems, 226 

Ground water, 402 
HYDROLOGIC 
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Investigations atlas 
Water-Table, Surface-drainage, 

Engineering soils maps of 
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Investigations usingrembte-· 
sensing, 580 
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HYDROLOGY, 495, 571 
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Of tidal streams, 560 

INDIAN RIVER BAY 
Correlation of Foraminifera 

distributions with sediment 
facies patterns, 164 

Shellfish survey, 128 
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INDUSTRIES OF DELAWARE ESTUARY, 
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INJECTION WELLS, 410 
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KILL RIVER, 456 
INSECTS, 495 
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INTRASTATE WATER RESOURCES SUR­

VEY, 348 
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Waste discharges, accumu­
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