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Geological Interpretation of lineaments on the aeromagnetic map

Patrick J. Barosh, Maurice H. Pease, Jr., Robert W. Schnabel,

Kenneth G. Bell and John D. Peper
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'in anomaly trends. In some cases it is possible to measure offsets

A geologic interpretation of lineaments on the aeromagnetic map §
of southern New England (Zietz, Gilbert, and Kirby, 1972) is shown on i
Plate 1. The map (Plate 1) includes Massachusetts, Rhode Island, |
Connecticut, adjoining parts of New York, Vermont and New Hampshire; |
and offshore areas of the Atlantic ocean and Long Island Sound. The
aeromagnetic map at a scale of 1:250,000 and with a 100-gamma contour
interval is available in open file and should be on hand in order to

utilize this interpretation. A complementary interpretation of the

aeromagnetic map (Barosh and Pease, 1974), delineating areas of
distinctive magnefic character, which correspond to areas of differing
geologic structure and stratigraphy, should also be referred to. E

Several types of lineaments are present on the magnetic map. A |
Those paralleling anomalies along ;ﬁ::flank or axis, those parallelingz
a particular magnetic contour, and those drawn along lines of magnecicg
discontinuity. The last, which are generally the most structurally é

significant, are drawn along aligned changes in the magnetic pattern,

such as terminations or dislocations of anomalies and abrupt changes

in the magnetic patterns across such lineaments.
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it with all of the available published and unpublished geolgic,
topographic, and geophysical data. We then devised the variety of
line symbols shown on the lineament map to illustrate the degree of
correspondence of these lineaments with the mapped geology. - It
should be noted that lineaments are unlikely to correspond exactly in
location with geologic boundaries as one is dependent upon magnetic
characteristics and the other on lithologic differences mappable in
the field. Magnetic boundaries that reflect stratigraphic control
should, however, be essentially parallel to stratigraphic contacts.
Magnetic lineaments that reflect linear structures such as faults
should, on the other hand, correspond rather precisely to the locaéion

of the geologic feature, but the prominence of such a magnetic feature

The lineaments shown on Plate 1 are interpreted as corresponding
either to mapped geology or to extensions of mapped geology, or are
shown as lineaments of indeterminant nature. Contacts of some non-
linear but magnetically expressed geologic units are also shown.
Faults and some contacts not forming obvious magnetic lineaments or
delineating magnetic features are al#o included for continuity. The
boundaries of the Triassic and Carboniferous are shown separately as
are those of intrusive rocks.

The map, Plate 1, has been discussed in part by Barosh (1972),

Bell (1972), Bell and Schnabel (1972), Pease (1972), Peper (1972), .

25—

i

After an analysis of the magnetic data was completed, we comparedi

is not necessarily a measure of the importance of the geologic feature.

land_Schnabel (1972).
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The study was carried out under cooperative programs between the
U. S. Geological Survey with the Massachusetts Department of Public
Works and the Connecticut Geological and Natural History Survey. Part

of the data for New Hampshire was also obtained through a state

cooperative program.
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Explanation for Plate 1 U. S. Geological Surv?
OPEN FILE MAP -d;

Magnetic Lineaments ‘ This map is preliminary and has
not been edited for conformity
— mapped fault - with Geological Survey standards

or nomenclature€e..s..
—— v w— possible fault «

—— mapped contact -
— possible contact

_____ indeterminant .

Geologic Boundaries not forming obvious magnetic lineaments
— n— Fault, ww wmw= possible fault

— Contact —

Special Lithologic symbols (used in combination with above lines)
Neptrte basic dike -

TESRL intrusive contact ~

res

SN Boston Basin-Narragansett Basin sedimentary rocks

Srrrrs Tr:laasic Basin sedimentary rocka o~

aﬁ’

Strike and dip of layering
X 0°-.30° dip -
| /( 30%- 60° dip -

// // 60°- 90° dip

Folds

Anticline, showing plunge, and direction of overturning -

M Syncline, showing plunge,and direction of overturning

Dome .
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Lithologic Symbols

- A acidic intrusive
. B basic intrusive
S schist, ssulphidic, bbiotite, mmuscovite
g ' gneiss, ffelsic, gamphibolitic, bbiotita mpuscovice
] phyllite
q quartzite
-1 limestone
v metavolcanic rocks
. 88 clastic sedimentary rocks

U. S. Geological Survey
OPEN FILE MAP 74—
This map' is preliminary and has
not been edited for conformity
with Geological Survey standards:
or nomenclature.
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S8upplementary statement on

" Geologie reconnaissance along proposed relocation
of route 2 iu Maynard, Westford and Ayer quadrangles

By . S [!
L. W. Currier, Goologht '  "~ : \f
8ince the rcport on the projw'bed highway segment ws tmulttod. thl
proposed centerline of the highway has been relocated in several phou.
For most of the line the original file roport will serve sdeguately, "
is necessary, however, to provide geologic descripticns of three aocticnl
of the relocated line to supplant corresponding deseriptions in the orig-
inal reports these three sections are desaoribed belowe The relooated line
has been indicated on the originally prepared mep by & long-desh line.

(1) Hosmer Street, to Boxboro Road

For a distance of sbout 2,800 feet weasterly from Hosmer Street, Actom,
the centerline traverses an area underlain by sand and gravel. Within this
section two marrow gravel ridges (eskers) are crossed; they provide a lecal
source of ecarse granular f1ll smaterial to which access should be favorable.
Also, the ends of two smmll swamps are traversed, but it is expected that
the swamp deposits are thin and wlll offer no particular dirfioulties, ’

Proa & point about 500 feet east of Taylor Road to & point adbout 700 .
foot west of Arlington St., the line crosres a general area of till and bed~
rock. Outeorops are numerous from Taylor Road to Hayward Road and sparse from
Bayward Road to Arlington strm, but averywhcra along the section bedrook
will be at shalloew depths.

For a distance of 700 fest norﬁhsuttwt.rd" from Arlington Btrest, a till
aroa is orossed in which bedrock is undoubtedly near the surface.: One out-
orop was found just north of the centerline, at the edge of the swamp; from
this point for sbout 1,900 feet, the line runs ‘northwesterly across 3 narrow
swanp areas with intervening sand and gravel deposits; the gravel ridge, in-
dicated by a on the map, should provide sbout 30,000 cubic yards of coarse
" granular fill. The swamp areas in this seotion probably rest on sand and
together with the intervening sand and gravel deposits ocouwprise part of the
£111 of a buried rock=walled valley; in this valley £ill the ground water
surface probably stands persistently high.

Northwest of the swamp, about mid-way between Arlington Strest and
Fashoba Road, the centerline crosses a bedrock ridge and thence srosses
& goneral till area to a point &bout 1,000 foet west of Nashoba Road. The
few outorops in this area together with the land forms indicate that here ‘
the line croasses a bedrock ridge with a comparatively thin till sover through-
oute Between this bedrock ridge and Littleton Street, the line descenda to
8 low, flat, sand plain.

Por a distance of approximately 1,500 horthwost.rly from Littleton
Road, the centerline orosses an area indicated as till, but in which bede
rock, though not exposed, is undoubtedly closs to the surface, so that the



surface topography is detormined by the topography of ths bedrook surfaces

Proa the point 1,500 feet northwest of Littleten Road to Boxboro Rosd
the terrain is essentially bedreok throughout. : /‘\ _

(2) ’hylor Strest, Littleton, to point 700 fest southeast
of uttlo‘bm Road, Harvard

-Between ‘hylor stnot. and 'lhitocnb Avee, low mu- and ’ridgu of sand
and gravel and a wide swamp area are crossed by the relocated segnent. 4 .
oonsideradle source of granular fill material is avallable in this sectiomn,
the coarser materials being in the ridges and hillooks indicated by & and b,
respectively, on the map. The swamp ares should bs investigated carefully
as to its foundation qualities, for it 1s apt to bo underlain by a oonsider=-
able thickness of muok and peat. The sand, gravel, and swamp deposits be~
tween Taylor and Whitocsd Strests ocoupy a major rock-walled, pre-glacial
valley, snd for the entire segment within this ares the general ground water
level should be spproximtely at swamp level, rising somewhat within the flat-
topped hill, marked o on the map, on the Weat side of Taylor Strest.

West of Whitaomb Straest, the centerline crosses a bedrock ridge and a-
parrow and shallow nncy. and thence rises across the broad Oak Hill ridge.
Bedrock 1s at or very close to the surface throughout this section, sxoept -
for a few hundred fest where it crosses smll ridgos of grn.vel and und in
the narrow ulloy.

(3) Boston and Maine R.R., Bu-'nrd. to west boundary of quadrangle

In this section, the relocated line crosaes swaxps, and low plain aroas
of generally fine-textured sand and silt. The sxoft swamp deposits may be
thin in places but they probably rest on lake clays and silts eimilar to
ths mterials that undorlie the areas hadieatod en the map by the symbol p.

Foundation and ground water oonditimt nnd to be ctratully hvastigutod
slong this entire section.



