
94 

BURIED, ANOMALOUSLY DEEP V-SHAPED VALLEY IN BEDROCK SURFACE, 
NEW HAVEN HARBOR, CONNECTICUT 

John E. Sanders, Department of Geology, 114 Hofstra University, 
Hempstead, NY, 11550-1090 (Office address: 145 Palisade Street, 
Dobbs Ferry, NY 10522) . 

In the subbottom beneath the shallow water of the inner part 
of New Haven Harbor, CT (Fig. 1), continuous seismic-reflection 
profiles (made in 1964 and 1965 along track lines shown in Fig. 
2) demonstrate that West, Quinnipiac, and Farm River valleys 

LONG ISL AND 

Figure 1. Views looking northward- and down on New Haven harbor 
three-dimensional model built by Topofoam, Inc., New York City. 
Vertical exaggeration = 4X. 

Upper view: land and water surface only. Land 
configurations shown by 50-ft steps, with first 50 feet 
arbitrarily shown at the shoreline. 

Lower view: Land- and bathymetric contours showing water 
depths (from U. S. Geological Survey 7 1/2-minute topographic 
quadrangles maps of New Haven and Woodmont). (J. E. Sanders, 
1981, fig. 19.13, p. 487-487.) 

1 



95 

, , 
0 a .... III. ... I I 

0 1000 10000 , ... 
I I 
0 a •• 

Figure 2. Index map of New Haven harbor, CT showing track lines 
followed in continuous seismic-reflection surveys. 

extend seaward as deep sediment-filled V-shaped, bedrock-walled 
valleys. In the inner harbor, these three buried valleys 
coalesce to form a single linear buried valley, here named the 
West Haven buried valley (Fig. 3). This valley is about 2 km 
wide and its narrow talweg lies as much as 260 m below sea level 
(Fig. 4). It extends WSW from Savin Rock, West Haven, at least 
to Charles Island, off Milford, a distance of 13 km. The West 
Haven buried valley, projects not only to the WSW but also to the 
north beneath West Haven. Existing borings are not deep enough 
to reach bedrock and thus to define its course inland (Fig. 5). 

The outwash plains of the West, Quinnipiac, and Farm River 
valleys (Fig. 6) coalesce to form a single smooth-topped body of 
sediment that is overlain by the shallow water of Long Island 
Sound (depths 1 to 10 mi See lower part of Fig. 1.). Borings 
indicate that in the outer parts of the harbor, the top 35 m of 
valley - fill sediments consist of Pleistocene sand, mostly 
outwash, whereas in the inner harbor, a narrow elongate lens of 
organic silt up to 13 m thick is present. Where the thickness of 
this organic silt exceeds 6 m, no sub-bottom acoustic reflections 
were recorded. 

I infer that the buried bedrock valleys follow faults of 
Late Triassic- to Middle Jurassic ages. I infer that the West 
Haven buried valley follows a major fault postdepositional fault 
of mid-Jurassic age whose displacement may include several 
kilometers of left-lateral strike-slip movement. The major 
basin-marginal fault along the E side of the Hartford basin 
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Figure 3. Contour map of buried bedrock surface, New Haven 
harbor and vicinity, CT. Contour interval, 100 ft. Based on 
data from continuous seismic-reflection profiles. Datum, mean 
high water . 
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Figure 4. Continuous seismic-reflection profile from air-gun 
sound source shows deep V-shaped transverse profile of buried 
West Haven valley. White line shows inferred top of bedrock . 
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Figure 5. View of three-dimensional model of New Haven harbor, 
CT, as in Fig. 1, but showing configuration of buried valleys. 
Valley shown as ending at entrance of Quinnipiac River is 
arbitrary . This valley doubtless continues farther northward, 
but no seismic reflections were recorded in this area because of 
the thick organic silt. (J. E. Sanders , 1981, fig. 19.13, p. 
487 . ) 
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Figure 6. 
vicinity. 

Outwash trains and modern rivers in New Haven and 
(R. F. Flint, 1965). 
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strikes into the harbor at Morris Cove S of Forbes Bluff. A 
geophysical profile made to cross this fault shows a valley 
havin g a thalweg depth of only about 150 m subbottom (Fig. 7 ). 
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Figure 7. Continuous seismic-reflection profile using a sparker 
source along a track offshore from Morris Cove. The V-shaped 
valley coincides with offshore projection of basin-marginal 
fault. White line marks inferred top of bedrock surface. 

Although the valleys were undoubtedly modified during the 
Pl eistocene Epoch, their distinct V-shaped transverse profiles 
and the great subbottom depths of their thalwegs indicate that 
t hey are probably of pre-glacial fluvial origin. Based on 
comparison with subsurface results showing pre-Cretaceous relief 
beneath Cape Cod and local seismic indications that the lower 
parts of the fill consist of semi - consolidated sediments, I infer 
t hat these valleys were first eroded prior to Late Cretaceous 
time and that the West Haven buried valley disappears to the SW 
by passing beneath the Upper Cretaceous strata underlying western 
Long Island Sound and Long Island itself. 

ACKNOWLEDGMENTS 

Successful completion of this project depended largely on 
the generous cooperation and assistance of many organizations and 
individuals. The U. S. Fish and Wildlife Commercial Fisheries 
Laboratory, Milford, Connecticut, Dr. James Hanks, Director, 
provided the R/V Shang Wheeler, laboratory research vessel, for 
the one-day reconnaissance and for the two - day engineering
sparker surveys in January 1964, and for the one-day Hydrosonde 
survey on 21 October 1965. Captain Glass assisted the work in 
many ways; his intimate knowledge of the local waters expedited 
t h e traverses . 

5 



99 

The Hudson Laboratories of Columbia University contributed 
the use of R/V Manning for one day (16 June 1964) during which 
part of the pneumatic sound-source survey was attempted. Captain 
Paul Miller and his crew were most helpful. 

Mr. Joseph H. Kravitz served as research assistant during 
the reconnaissance depth survey and the sparker surveys, compiled 
some of the boring records, and drew the topographic profiles. 

Julius N. Hirschman, Alpine Geophysical Associates, and 
Stephen Chelminski, Bolt Associates, supervised the geophysical 
work of the first sparker- and the compressed-air source surveys, 
respectively. In addition, Mr. Chelminski provided the Bolt 
Associates boat for the second day of the air-source survey (07 
July 1964) . 

Dr. Roger W. Hutchins supervised the Hydrosonde survey. He 
was assisted by Mr. J. Williams and Mr. J. Ruse, all of Huntec, 
Ltd. 

The data from the borings made for foundation studies by 
Moran, Proctor, Mueser, and Rutledge of New York City were made 
available through the courtesy of Henry A. Pfisterer, Consulting 
Engineer, New Haven, Connecticut. 

The Geography Branch of the Office of Naval Research spon
sored the detailed study of the Virginia coastal plain carried 
out in the Department of Geology, Yale University, R. F. Flint 
and J. E. Sanders, Principal Investigators. The Geophysics 
Branch of the Office of Naval Research supported the acoustic 
reflection-profiling project, J. E. Sanders, Principal 
Investigator. 

The Office of Naval Research also supported the Hudson 
Laboratories of Columbia University, where the technical staff 
provided outstanding assistance. Irene Fiore and Annette 
Dolfinger drafted the figures; Ken Freeman did the photography. 

Professor Emeritus John Rodgers of Yale University made 
numerous helpful suggestions during his critical review of the 
manuscript. 

6 



1 00 

REFERENCES 

Barrell, Joseph, 1915, Central Connecticut in the geologic past: Connecticut 
Geological and Natural History Survey Bulletin 23, 44 p. 

Bell , Michael, 1985, The face of Connecticut. People, geology, and the land: 
Hartford, CT, Connecticut Geological and Natural History Survey, 196 p. 

Beckman, W. C., Roberts, A. C., and Luskin, Bernard, 1959, Sub-bottom depth 
recorder: Geophysics, v. 24, no . 4, p. 749-760. 

Bier, J. A., 1964, Landforms of New York: Alpine Geographical Press, 
Illinois, Scale 1:1,000,000. 

Bloom, A. L., and Ellis, C. W., Jr., Postglacial stratigraphy and morphology 
(sic) of coastal Connecticut: Connecticut Geological and Natural History 
Survey Guidebook No.1, 10 p. 

Bloom, A . L.; and Stuiver, Minze, 1963, Submergence of the Connecticut coast: 
Science, v. 139, p . 332-334. 

Bokuniewicz, H. J . , 1980, The seaward extension of the Connecticut Valley 
(abstract): Geological Society of America Abstracts with Programs, v . 12, no . 
2, p. 25 (only). 

Brown, J. S., 1928, Ground water in the New Haven area, Connecticut: U. S. 
Geological Survey Water-Supply Paper 540, 206 p. 

Brown, R . W., 1930, Section at Stiles (North Haven Brick Co. ) clay pit, 
opposite Montowese, p. 263-266 in Flint, R. F., Glacial geology of 
Connecticut: Connecticut Geological and Natural History Survey Bulletin 47, 
294 p . 

deLaguna, Wallace, 1963, Geology of 
vicinity, Suffolk County, New York: 
p . AI-A35. 

Brookhaven National Laboratory and 
U. S. Geological Survey Bulletin 1156 -A, 

Flint, R. F., 1964, Surficial geology of the Branford quadrangle, with map: 
Connecticut Geological and Natural History Survey Quadrangle Report 14, 45 p . 

Flint, R. F., 1965, The surficial geology of the New Haven and Woodmont 
quadrangles, with map: Connecticut Geological and Natural History Survey 
Quadrangle Report 18, 42 p. 

Froelich, A. J., and Olsen, P. E., 1984, Newark Supergroup, a revision of the 
Newark Group in eastern North America: U. S. Geological Survey Bulletin 1537 -
A, 7 p . 

Froelich, A. J . , and Olsen, P . E., 1985, 1. Newark Supergroup, a revision of 
the Newark Group in eastern North America, p. 1-3 in Robinson, G. R., Jr.; and 
Froelich, A . J . , eds . , U . S. Geological Survey workshop on the Early Mesozoic 
basins of the eastern United States, Second, Proceedings: U . S. Geological 
Survey Circular 946 , 147 p . 

7 



Grim, M. S., Drake, C. 
of Long Island Sound: 
p . 649-665 . 

101 

L., and Heirtzler, J. R. , 1970, Sub-bottom study 
Geological Society of America Bulletin, v . 81, no. 3, 

Haeni, F. P., and Sanders, J. E. , 1974 , Contour map of the bedrock surface, 
New Haven-Woodmont quadrangles, Connecticut : United States Geological Survey 
Map MF-557a [scale 1 : 24,000) . 

Kemp, J. F., 1915, Buried river channels of the northeastern States: Wyoming 
(Pennsylvania) Historical and Geological Society Proceedings, v. 14, p. 35-54. 

Lewis, R. S . , and Needell, S. W., 1987, Maps showing stratigraphic framework 
and Quaternary geologic history of eastern Long Island Sound: U . S. 
Geological Survey, Miscellaneous Field Studies, Map MF-1939-A, Pamphlet. 

Lewis, R. S., Neef, N. F., and Oldale, R . N. , 199 , Maps showing Quaternary 
geology of west-central Long Island Sound: United States Geological Survey 
Miscellaneous Field Studies , Map MF - 1939 - C, Pamphlet. 

Lewis, R. S ., and Stone, Janet Radway , 1990, Glaciolacustrine facies as 
seismic units in Long Island Sound (abstract): Geological Society of America 
Abstracts withPrograms, v . 22, no. 2, p . 30 (only). 

Lewis, R. S., and Stone, Janet Radway, 1991, Late Quaternary stratigraphy 
(sic) and depositional history of the Long Island Sound basin: Connecticut 
and New York , p. 1-23 in Gayes, P. T. , Lewis, R. S., and Bokuniewicz, H. J., 
eds ., Quaternary geology of Long Island Sound and adjacent (sic) coastal 
areas: Journal of Coastal Research, Walter Newman Memorial volume, Special 
Issue No. 11, 215 p. 

Oliver, J. E., and Drake, C. L., 1951, Geophysical investigations in the 
emerged (sic) and submerged Atlantic coasal plain. Part VI. The Long Island 
area: Geological Society of America Bulletin, v. 62, p. 1287- 1296. 

Porter, S . C., 1960, Surficial geology of the Wallingford quadrangle, with 
map: Connecticut Geological and Natural HIstory Survey Quadrangle Report 10, 
42 p. 

Sanders, J . E., 1962a, Strike-slip displacement on faults in Triassic rocks in 
New Jersey: Science, v. 136, p. 40-42. 

Sanders, J. E . , 1963, Late Triassic tectonic history of northeastern United 
States: American Journal of Science, v. 261, p. 501-524 . 

Sanders, J . E., 1965, Sediment-filled deep valleys underlying New Haven 
Harbor, Connecticut, revealed by continuous seismic profiling using sparker 
(sic) and pneumatic sources (abstract): American Geophysical Union 
Transactions, v. 46, no. 1, p. 105 (only). 

Sanders, J. E., 1981, Principles of physical geology: New York, NY, John 
Wiley and Sons, 624 p . 

Sharp , H. S., 1929b, The physical history of the Connecticut shoreline : 
Connecticut Geological and Natural History Survey Bulletin 46, 97 p . 

8 



1 02 

Stone, Janet Radway; Stone, B. D., and Lewis, R. S., 1985, Late (sic) 
Quaternary deposits of the southern Quinnipiac-Farmington lowland and Long 
Island Sound Basin: Their place in a regional stratigraphic framework, p. 
535-573 in Tracy, R . J., ed . , Guidebook for Fieldtrips in Connecticut and 
adjacent areas of New York and Rhode Island: Hartford, CT, Connecticut 
Geological and Natural History Survey Guidebook No.6, 588 p. 

U . S. Department of Commerce, 1967, Bathymetric map of Long Island Sound: U. 
S . Coast and Geodetic Survey, Chart 0808N-52 , Scale: 1:125,000. 

Upson, J . E.; Leopold, E. B.; and Rubin, Meyer, 1964, Postglacial changes of 
sealevel in New Haven harbor, Connecticut: American Journal of Science, v. 
262, p. 121-132. 

Upson, J. E., and Spencer, C. W. , 1964, Bedrock valleys of the New England 
coast as related to fluctuations of sea level: U. S. Geological Survey 
Professional Paper 454-M, p. M1-M44. 

9 


