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SCOTLAND ROAD FAULT INVESTIGATIONS

Investigations have been condﬁcted over a portion of the Scotland
Road fault in Newbury, Massachusetts, to determine the presence, lo-
cation, orientation and physical characteristics of the fault, and to examine
the nature and structure of the unconsolidated Pleistocene deposits which
overlie the fault trace. The investigations have indicated that the fault
structure is of Permian age, and that Pleistocene deposits overlying the
fault zone show no evidence of movement on the fault subsequent to their
deposition.

I. LOCATION OF FAULT INVESTIGATIONS

‘The Scotland Road fault was inferred by A. F. Shride of the U. S.
Geological Survey (Shride; 1971) to trend easterly through the towns of
West Newbury, Ne\&bury and Newburyport, Massachusetts, about 7 miles
to the south of the proposed Seabrook Station (see Figure 1). Shride has
interpreted the Scotland Road fault to represént the eastern portion of the
Clinton-Newbury fault, which is inferred to trend northeasterly for about
60 miles from the area of Worcester, Massachusetts, to project offshore at

Plum Island, Newbury.




Detailed investigations to locate and examine the fault and its over-
lying Pleistocene deposits have been carried out just to the north of
Scotland Road near the north corner of Newbury, Massachusetts, in an
open field owned by the Marion H. Marshall Estate (see Figure 2). In
this area, the fault forms the boundary between Newburyport granodiorite
of presumed Devonian age on the north, and an unnamed complex of diorite
and schist of unknown geologic age on the south. Diabase'dikes of prob-
able Triassic age intrude both the Newburyport and the unnamed diorite/
schist on both sides of the fault.

II. INVESTIGATION PROCEDURES

A. Preliminary - General Area

As preliminary investigation of the Scotland Road fault zone,
J. R. Rand walked portioné of the fault trace, and inquired of A. F. Shride
by telephone as to his studies of the fault zone in the area. R. J. Holt of
Weston Geophysical Research, Inc., and J. R. Rand together viewed the
inferred trace of the faﬁlt zone between Plum Island and Groveland,
Massachusetts, by helicopter flying at various altitudes. Diorite ridges
aligned parallel to, and about 1000 feet to the south of the trace of the
Scotland Road fault in West Newbury are readily seen from the air, but no
anomalous physiographic features were noted along the trace of the fault
itself. Backhoe trenching investigations over the inferred trace of the fault

were attempted on the farm of Miss Alice Elwell, adjacent to Holman Lane,



West Newbury. This exploration, ultimately involving a 232-foot trench
excavation in boulder till, sand-cobble till and clay till, was terminated
because these glacial materials did not appear suitable for demonstrating
the presence or absence of tectonic fault deformation.

B. Final - Property of Marion H. Marshall Estate

As geographic control for all investigations at the final study area
on property owned by the Marion H. Marshall Estate in Newbury, a stadia
survey of the area and a base map showing all pertinent features were
provided by McKenna Associates, Engineers, Portsmouth, New Hampshire
(see Plate 1). Technical investigations in the study area have included a
seismic refraction survey; the excavation of four backhoe trenches: and
the drilling of nine core borings. Laboratory investigations conducted on
drill core samples from the study area have included petrographic examina-

tions and radiometric age dating.

IIT. TECHNICAL INVESTIGATIONS

A. Seismic Refraction Survey

A seismic refraction survey was conducted across the study area
during the period November 5-19, 1973, by Weston Geophysical Engineers, Inc.,
Weston, Massachusetts, to determine thicknesses of unconsolidated overburden
and weathered rock materials, as well as velocities of the various geologic
materials in the study area. Technical details of this survey are presented

in a report by Weston Geophysical Engineers, Inc., attached herewith.




This seismic survey report concludes:

"The bedrock surface, as interpreted from seismic data, does not
have any sharp breaks indicating faulting. The seismic velocities of the
bedrock do not change sufficiently along the 1000-foot line of investiga-
Vtion to indicate the presence of any significant bedrock anomaly. The
fault zone does not exhibit significant velocity differences from adjacent
bedrock."

B. Borings Investigations

During the period December 4, 1973, to February 13, 1974, nine
borings were put down along the centerline of the seismic refraction survey
(Seismic Line "A") to locate, define and sample the Scotland Road fault
zone (see Plates 2 and 3). These borings, designated SRF-1 through
SRF-9, were drilled by American Drilling and Boring Co., Inc., East
Providence, Rhode Island, under the supervision of Geotechnical
Engineers, Inc., Winchester, Massachusetts, Geotechnical Engineers'
personnel logged the unconsolidated soils materials in these borings, and
J. R. Rand logged the bedrock cores. Detailed logs of these borings are
attached herewith.

1. Soils

The unconsolidated soils materials encountered in 7 of the study

area borings include a blanket of silty clay ranging to 40 feet in thickness,



overlying sandy deposits of varying grain sizes which range to 55 feet
in thickness. Locally, a basal section of boulders of a few feet in
thickness underlies the sand deposits immediately upon the bedrock sur-
face. Soils materials were not sampled in the two angle borings, SRF-5
and SRF-7.

Plates 3 and 4 describe J. R. Rand's interpretation of the strati-
graphy of the soils materials along the line of borings. The geologic
interpretation is that of a blanket of glacial-marine clay of late Pleistocene
age overlying glacial outwash and marine sands, all underlain by a
smooth bedrock surface on which were deposited discontinuous thin sheets
of glacial till or ground moraine. The sands in borings SRF-1 and SRF-4,
on the southeastern end of the line of borings, are largely yellow-brown,
medium-~ to coarse-grained, and resemble glacial outwash. The sands
in SRF-6, SRF-9, SRF-2, SRF-8 and SRF-3 are commonly finer-grained
and gray in color, and contain occasional thin interbeds of gray clay.
These sands underlying the northern part of the line of borings are in-
terpreted as having been derived from erosion of the outwash, with rede-
‘position in the near-shore marine environment prior to, but historically
essentially contemporaneously with deposition of the marine clays. The
boundary between the two types of sandy deposits is in the area of SRF-6,
where the elevation of the top of the sandy material is low, and the over-

lying clay blanket is thick.




2. Bedrock

The bedrock in the study area has been defined by outcrops
of Newburyport granodiorite at the north end of Seismic Line "S", and
by the nine borings which extend intermittently from the outcrop area
on the north to Scotland Road on the south. The Newburyport outcrops
at the north end of the line consist of massive, mottled pink and green,
medium-grained granodiorite which exhibits saussurite alteration of feld-
spars and chloritization of biotite. The rock does not show evidence of
shearing on the outcrop surfaces. |

Proceeding southeasterly along the line of borings, the bedrock is
seen in cores from SRF-5, SRF-7 and SRF-3 to become progressively more
altered chemically and more deformed mechanically, becoming light tannish-
green in color, and medium-fine grained and foliated in texture and fabric.
With continued distance to the southeast, the bedrock in the hangingwall
of the fault is seen in SRF-7, -8, -2, -9 and -6 to be an intensély de-
formed, light yellow-green welded breccia or cataclastic rock. All of the
rock in the fault zone is compact and well consolidated, and no zones of clay
gouge or other unconsolidated crushed or sheared materials were encountered
in borings in the study area.

Borings SRF-7, SRF-8 and SRF-9 all progressed through the intensely

deformed portion of the Scotland Road fault zone into unaltered, dark gray

diorite and schist of the unnamed complex which lies to the south of the fault.




In each of these borings, a thin (1" to 2"), tan aphanitic rock layer
was cored about 5 feet stratigraphically above the horizon where altera-
tion and cataclastic deformation ceased, and this thin marker has been
termed "mylonite" on Plates 3 and 4. Borings SRF-4 and SRF-2 drilled
only unaltered bedrock of the diorite/schist complex.

Core in borings SRF-2, -3, -7, -8 and -9 was taken with an
orienting barrel. Orientation measurements made by Geotechnical Engineers
consistently show schistosity or foliation fabric of cores of the fault zone
in these borings to dip in the range 35° to 60° toward the north or N10°W.
On Plate 2, the subcrop of the footwall of the fault is interpreted to strike
N80°E and to dip to the north at an average of about 44°. The trace of
the footwall lies within only about 150 feet of the location inferred by
A. F. Shride from his regional mapping studies. The true thickness of
the rock section subject to mechanical deformation in the fault zone ap-
proachés 300 feet, indicating that the Scotland Road fault is a regional
tectonic feature of major geologic significance. |

C. Trenching Investigations

At various times during the period November 20, 1973, to March 4,
1974, four backhoe trenches were excavated in the study area to expose and
examine the glacial-marine clay which overlies the Scotland Road fault zone
(see Plate 2). In all trenches, the organic topsoil zone was about 6 inches
to 8 inches thick overlying weathered clay, and was continuous and lay

parallel with the nearly planar surface of the study area field.




1. Trench 1

Trench 1, near the north edge of the fault zone, was excavated on
November 20, 1973, in massive olive-gray clay to a depth of about 12 feet
at the north end of the trench, and was carried for about 150 feet toward
the southeast with a depth of 4 feet to 5 feet. A 2-inch to 3-inch layer of
fine laminated silty sand occurred in the clay at a depth of 3 feet to 3% feet
below ground surface, sloping gradually to the south. Thié laminated
sand-silt layer was continuous and not disrupted in the southern 100 feet
of the trench. At thé northern end of the trench, the sand-silt layer merged
upward into the weathered portion of the soil zone and became unidentifiable.

2. Trench 2

Trench 2, to the south of the fault trace, was excavated on Decem-
ber 12, 1973, to a depth of 7 feet to 8 feet in clay, and was carried north-
westerly for about 50 feet until collapse of the trench walls terminated the
work. This trench exposed a thin, flat-lying laminated sand-silt layer in
the clay at a depth of about 6 feet. This sand-silt layer generally resembled
that found in Trench 1, although the layer was saturated in Trench 2, and
small springs issued from it locally when cut by the backhoe bucket.

3. Trench 3

Trench 3 was excavated across the fault zone from south to north on
February 26-27, 1974, for a total length of 435 feet and to an average depth

of about 7 feet. The trench was cut in olive-gray clay which was internally




massive, but which had a thick-bedded characteristic which permitted
measuring the gentle undulating layering structure in the clay. Strike-
and-~dip plots of these layering features are shown in plaﬁ on Plate 2,
and the projected layering of the clay is shown schematically in profile
on Plate 4.

In addition to gross layering structure seen in the clay throughout
the length of the trench, a 2-inch to 4-inch laminatéd fine sand and silt
layer was identified within the clay overlying the footwall trace of the
underlying fault zone. This sand-silt marker layer dipped northerly out of
the weathered soil zone at about 100 feet north of the south end of the
trench, and sloped northerly into a synclinal sag at 135 feet north of the
south end of the trench, to rise back into the weathered soil zone and be
lost about 170 feet north of the south end of the trench.

The structure of layering in the clay‘ throughout Trench 2 forms
gently undulating, open folds which appear generally to parallel the upper
surface of the underlying outwash and marine sand deposits., No tight or
abrupt folds were seen to disrupt the continuity of layering in the clay,
and close examination throughout the length of the trench failed to detect
any drag folding within the clay beds. The cléy is jointed throughout the
trench area, with joints tending to change érientations to conform to changing
attitudes of the broad undulations in clay layering. No slickensides or other

evidence of displacement were detected on any joints in the trench. No
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sand dikes cutting across clay layering or filling joints were found.

No offsets were found in the thin, sagged sand-silt marker horizon which

was interbedded in the clay between Stations 100 and 170 in Trench 3.
Between 55 feet to 65 feet north of the south end of Trench 3, the

backhoe excavated a pocket into the floor of the trench to a depth of

about 14 feet, to determine whether there were any stratigraphic changes

to that depth which might be useful to examine while proceeding northerly

with the excavation across the fault zone. To the 14-foot depth tested,

no sand layers were seen in the clay, and the pocket was backfilled to

restore the trench floor to the normal 7-foot depth. Within a few moments

of completing and tamping the backfill, several springs erupted from the

trench floor within the backfill area, with artesian flows rising 1 inch to

2 inches above the floor of the trench. Fine gray sand suspended in the

flowing waters of the several springs rapidly built sand cones several

inches thick around the springs. A dam was built across the trench to the

north of the springs, to protect the proposed excavation to the north from

flooding, and thereafter the southern 80 feet of the trench filled to within

2 feet of ground surface, with the highly mobile fine gray sand continuing to

be deposited from the springs onto the floor of the flooding trench.

4., Trench 4

Trench 4 was excavated on March 4, 1974, in an attempt to ldcate the

westerly projection of the laminated sand-silt marker horizon found between
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Stations 100 and 170 in Trench 3. A similar layer was found in Trench 4,
taking the form of an open synclinal sag which plunged gently to the north-
east toward Trench 3. Spoon sampling of the soils in Boring SRF-6, be-
tween the two trenches, also had detected a sand-silt layer in the clay at
an elevation corresponding with that which projected between the two
trenches.

Various points on the sand-silt horizon in each of the two trenches
were then surveyed in by McKenna Associates in order to provide lo-
cations and elevations with which to define the structure of the horizon as
it passed over the footwall and portions of the intensely deformed base of
the Scotland Road fault. These surveyed points are designated points "A"
through "J" on Plate 2. The structure of the horizon is defined in plan in
an insert on Plate 2, and in profiles showing. the east wall of Trench 3 and
the east and west walls of Trench 4 on Plate 4.

As shown on Plate 2, the structure of the sand-silt marker horizon
takes the form of an open, doubly-plunging syncline which strikes south-
westerly across the footwall of the fault. No offsets of the sand-silt layer
were detected in either trench, and no abrupt folding or drag folds were
detected in this layer or in the clay beds in either trench. The sand-silt
layer in both trenches does not apparently thicken or show increased grain
sizes toward the trough of the syncline. No sand dikes were found in

Trench 4, nor were joints slickensided.




12

No evidence was found to suggest that the synclinal structure of
the sand-silt layer crossing the fault in the area of Trenches 3 and 4 was
formed by other than passive deformation due to differential settlement
of the underlying clay. The relatively non-compressible outwash and
marine sands underlying the clay in the study .area are at a low elevation
beneath the area of this synclinal sag, and the relatively compressible clay'
section is thick. Conversely, the sand elevation is high and the clay is
thin as seen in borings put down to the north and south of the sag. With
the gradual post-depositio»nal compaction of the clay materials through time,
the thicker clay sections settled more deeply than the thin clay sections,
passively producing sags in the originally horizontal layering of the fine-
grained clay deposits.

There is no detectable sag in the topsoil zone which overlies the
synclinal sag in the sand-silt marker horizon in Trenches 3 and 4, and
there is no noticeable variation in thickness of the topsoil zone in these
trenches, Since the sand-silt layer does not thicken or show coarser grain
sizes toward the trough of the synclinal sag, the sand-silt layer appears to
have been deposited on an originally horizontal surface which lay strati-
graphically above the present gvround surface. Differential settlement and
sagging of the sand-silt horizon must have been completec‘i prior to the last
erosional beveling of the present ground surface, presumably upon retreat

of the last post-glacial marine transgression, since the topsoil zone built
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upon this beveled horizon shows no evidence of having sagged over the
sand-silt sag or over any other of the gently undulations seen in the clay
layering throughout the length of Trench 3. There is no evidence of dis-
ruption of any of the sedimentary layers overlying the fault zone in any

of the trenches, to suggest movement on the Scotland Road fault subsequent
to deposition of the overlying Pleistocene deposits.

D. Age of Pleistocene Deposits -

No shells or other organic materials were found in the clay in the
study area with which to establish an age of deposition of the clay. The
clay deposit is, however, considered correlative with similar glacial-marine
clays which blanket portions of the seaboard lowland throughout eastern
New England.

Borns (1973) reports that "a major amelioration of climate began prior
to 14,200 years ago which resulted in a rapid dissipation of the ice sheet
in New England at least by 12,500 years ago". The recession of the ice
sheet was accompanied by a marine invasion of the seaboard lowland, with
deposition of glacial-marine clay sediments. Borns brackets the time of
deposition of the glaciai—marine clay in the region between 13,500 and
12,500 years ago. |

Schafer and Hartshorn (1965) report that radiocarbon dates of shells
from glacial-marine sediments on the seaboard lowland in Maine range from

11,800 to 12,800 years old. Kaye and Barghoorn (1964) have constructed
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a curve of sea-level fluctuations for the Boston, Massachusetts, area

which describes the last marine submergence as having ended about

12,500 years ago in that area.

It appears, therefore, that the glacial-marine clays of the Newbury

study area are at least older than 11,800 years, and are probably in the

range of 12,500 to 13,500 years old.

E.

Petrographic Examinations

The petrography of eight samples of drill core from borings in and

adjacent to the Scotland Road fault has been described by Professor Gene

Simmons and Dorothy Richter of Massachusetts Institute of Technology.

Sample

SRF-1A
SRF-2A
SRF-2B
SRF-3A
SRF-4A
SRF-5A
SRF-5B
SRF-7A

Boring

SRF-1
SRF-2
SRF-2
SRF-3
SRF-4
SRF-5
SRF-5
SRF-7

Depth (feet)

74.
60.
72.
67.
92.
42.
175.
115.

W =~ O O WO O

to
to
to
to
to
to
to
to

74.
60.
73.
67.
93.
42.
175.
116.

B O O W U D

Description

Amphibolite breccia

Mylonized quartz-muscovite schist
Brecciated quartz-muscovite schist
Muscovite mylonite

Chlorite augen gneiss

Sheared granodiortie

Altered olivine basalt
Ultramylonite

Simmons and Richter conclude from their studies that "the samples

(with the exception of sample SRF-5B) all show evidence of dynamic defor-

mation;

due to motion along the fault.

that is, cataclasis, brecciation and intense crushing--all probably

The deformation clearly took place after the

regional metamorphism of the rocks (which was probably associated with the

Devonian Acadian orogeny). The microcracks produced in the deformational




15

events appear in thin section to have either annealed, or have been filled
by secondary minerals. There is no firm petrographic evidence of recent
deformation of these samples". The complete text of the Simmons and
Richter report is attached herewith.

A further indication of the old age of deformation of the fault zone
is evidenced by sample SRF-5B, from a diabase dike which is enclosed
within deformed rocks of the fault zone. Petrograpﬁically the dike is seen
to be completely undeformed. The dike has been dated radiometrically
(K-Ar) at 199%9 million years.

F, Radiometric Age Dating

K-Ar age determination have been obtained on six samples of drill
core from borings in and adjacent to the Scotland Road fault by Geochron

Laboratories, Division of Krueger Enterprises, Inc., Cambridge, Massachusetts.

Sample Boring Depth (feet) Material Age

SRF-5A SRF-5 42.1 to 42.6 whole rock 272 10 M.Y.
SRF-3A SRF-3 67.0 to 67.5 whole rock 269 10 M.Y,
SRF-2A SRF-2 60.0 to 60.4 whole rock 256 10 M.Y,
SRF-8A SRF-8 155.6 to 156.0 sericite/ 248 9 M.Y.

A feldspar S

SRF-1A SRF-1 74.0 to 74.4 amphibole 324 14 MY,
SRF-5B SRF-5 175.1 to 175.6 whole rock 199 9 M.Y,

Samples SRF-5A, -3A, -2A, and -8A are from within the fault zone;
SRF-1A is from the diorite/schist complex which lies to the south of the
fault zone; SRF-5B is from an undeformed diabase dike which is enclosed

within deformed rocks of the fault zone (see Plate 3). Of apparent geologic
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interest is the fact that radiometric ages increase progressively with
distance from the footwall of the fault zone. SRF-8A is from about § feet
above the mylonite band near the footwall of the fault, whole SRF-5A is
in relatively undeformed granodiorite about 250 feet stratigraphically above
the footwall. Radiometric dating of rocks within the Scotland Road fault
zone indicates that the fault is of Permian age, and suggests that deforma-
tion in the zone may have been active through a period of as much as
20 million years. The dike (SRF-5B) which intruded the fault zone is com-
pletely undeformed, indicating that movement on the fault had ceased by
Triassic time.

IV. CONCLUSI

The Scotland Road fault has been located within 150 feet of the lo-
cation inferred by A. F. Shride on the basis of his regional field studies.
Nine core borings have defined the fault zone as being about 300 feet thick
and dipping at about 44° to the north adjacent to Scotland Road in Newbury,
Massachusetts. Chemical alteration and mechanical deformation in the fault
zone increases progressively from north to south across the fault zone, and
alteration effects of faulting terminate abruptly at the footwall of the fault
zone, about 5 feet stratigraphically below a thin mylonite band. The fault
is a feature of major geological significance in the region.

The fault is geologically very old, of early to middle Permiaﬁ age, and
the altered and deformed bedrock materials in the fault zone are annealed and

compact. No unconsolidated gouge, shear zones or polished joint surfaces
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were detected in cores from borings drilled across the width of the

fault zone. The bedrock surface overlying the fault zone slopes gradually

up to undeformed bedrock outcrops at the north edge of the fault zone, and
- appears from refraction.seismic surveys and borings data to be smooth and
sub-planar, with no detectable topographic anomalies.

Surficial materials overlying the fault zone include glacial till,
glacial outwash and marine sands, and glacial-marine clays, all of Pleistocene
age. The youngest of these Pleistocene deposits are the glacial-marine
clays, estimated from regional studies to be older than 11,800 years. A
thin, essentially horizontal layer of post-Pleistocene topsoil covers the
glacial-marine clay in the area,

Examination of the glacial-marine clay in four trenches excavated over
the area of the fault zone failed to detect ans; evidence of tectonic fault
displacement in the clay and its interbedded sand-silt layers. Bedding in
the clay displayed no abrupt monoclinal or drag folds. Joints were not
slickensided. The thin laminated sand-silt horizons interbedded in the clay
were not offset. No sand dikes were found in the clay, which directly
overlies deposits of highly mobile fine sand. -

All evidence observed in the current investigations indicate that
Pleistocene deposits overlying the Scotland Road fault have not been sub-

jected to disruption by tectonic faulting.

John R. Rand
Consulting Geologist
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GEOILOGIC MAP - SCOTLAND ROAD FAULT

on properly of
*\ MARION H. MARSHALL ESTATE
‘\ NEWBURY., MASSACHUSETTS
\ for

\ PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
by

John R. Rand
Consulting Geologist

6-13-74
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ATTACHMENT No. 1

SEISMIC REFRACTION SURVEY
SCOTLAND ROAD FAULT ZONE
NEWBURY, MASSACHUSETTS

WESTON GEOPHYSICAL ENGINEERS, INC.
for
PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE




SEISMIC REFRACTION SURVEY

SCOTLAND ROAD FAULT ZONE

NEWBURY, MASSACHUSETTS

for

PUBLIC SERVICE COMPANY

OF NEW HAMPSHIRE

WESTON GEOPHYSICAL ENGINEERS, INC. i
WESTON, MASSACHUSETTS |



SEISMIC REFRACTION SURVEY
SCOTLAND ROAD FAULT ZONE

NEWBURY, MASSACHUSETTS

INTRODUCTION

A seismic refraction survey was conducted across the mapped lo-
cation of the Scotland Road fault, as originally mapped by A. F. Shride
(1971) and shown on Figure 1 and Plate 2 of. the report. Seismic field
work took place during the period of November 5 through 19, 1973. The
location of this sﬁrvey is shown on Figure 1 of this attachment.

| The general purpose of thi; work was to determine thicknesses of
overburden and weathered rock materials as well as the velocities of the
verious geologic materials existing at this location.
RESULTS

The results of this refraction survey are shown on a profile of the
bedrock surface (Figure 2). Also shown on this profile are overburden

and bedrock seismic velocities, boring locations, and bedrock depths as

found from borings as well as the fault zone, as indicated by J. R. Rand.




The bedrock surface, as interpreted from seismic data, does not
have any sharp breaks indicating faulting. The seismic velocities of
the bedrock do not change sufficiently along the 1,000-foot line of
investigation to indicate the presence of any significant bedrock anomaly.
The fault zone does not exhibit significant velocity differences from the

adjacent bedrock.,
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ATTACHMENT No. 2

GEOLOGIC AND SOILS LOGS OF BORINGS
SRF-1 THROUGH SRF-9




BORING LOCATION __See Scotland Rd, site plan INCLINATION _Vertical BEARING DATE START/FINISH Dec. 4, 1973 /__ Dec. 6, 1973
CASING ID 3 in. CORE SI1ZE _ 1-7/8 in, TOTAL DEPTH 89.0 ft DRILLED BY _American Drilling & Boring Co.; W. Manco
GROUND EL (MSL) _18.1 ft DEPTH TO WATER/DATE 0.5 1t/ Dec. 28, 1973 LOGGED BY Soil - K. Polk; Rock - J. R, Rand
WATE: STRIKE, D
EL. SAMPLE RATE‘ coﬁn:}»}'r or RQD| PRESSURE TEST l}‘_ roﬁm: LB SOIL AND ROCK DESCRIPTIONS
MSL [Hepth] Type | N Computed | J = Joint S (Weatherlng, defecta, etc.) (Type, texture, mineralogy,
and | or A.DV. gm ) k C = Contact 8 ™ color, hardness, ste.)
[{] 3 No. | Rec. nin/f Graphle pal |10 “om/sec| B = Bedding Ll
hs.1 MARLRARTT! S = Slickenaid
* 51 ki 3.5 olfve-gray, and brown silty ¢lay, Low plasticlty;w> I, L, ; 8. (for)=b60 tal .}
82 7 29.4 Top OF CLAY - fhtl{) mottlnd gray &olive brown silty clay. Low to med. plasticity. s v“5’1’) > 10 tef
< s3 21 32.3 o rown silty clay, Low to medium plaatieity; w> P. L. 8, {tor)> Y1, 0 tof 1) 3
o S4 29 31.8 of Similar to Sample 83. s (tor)> 1.0 tsf ]
C 85 30 2.4 s Similar to 83, but somewhat softer; contains few gray spots to 8 mm. a (tor) = 0. 95 taf.]
o 86 31 34.9 - Similar to 83, but softer; some gray spots. s (tor) = 0, 65 taf h
%m s7 5 37.8 I~ Similar 1o Sample 83, but medium atiff; contaths a gray silt layer < 0.5 mm thick; b
120 TOP OF SAND L color varies slightly ollve—bmwn to olive-gray. a (tor) = 0.34 taf
r F
[ 88 [} C Gray layered silty clay and clayey fine sund. Sllty clay is soft; medium to high plaatl— -
o £ C C clty; sll‘;htly aticky; vgry soft xhgn remolded. Layers vary 0. §-10 mm.s (tog) = 0,22t
“ 3
E‘zo c s9 ) F Gray silty fine 8and, Uniform; fines are nonplastic; very fast reaction to shaking test-?
r o 3
' [si0 10 E Stmilar to Sample 59, but also contains & few gray clay layers 1-2 mm thick. 3
C ]
E—sn E 811 /6" - Similar to Sample S9, but alse contains gome gray clay layera. -E
L 51K4 19 E Brown silty fine sand. Uniform; fines are nonplastic; contalns a few ruaty-brown fine
C L aand layers. -:l
o []s12 94 E Brown elightly silty fine to medium sand, Uniform; fines are nonplastic; contains a ]
=20 TE o layer of gray clayey gravelly sand with subrounded gravel up to 20 mm in size. .
40 Osi13 26 [71 | Brown very slightly silty uniform fine to medium sand. >
- F E
C o 3
- 814 a1 L- Light brown s{lty fine sand. Uniform; {ines are nonplastic; contains a few subrounded :
o o coarse sand grains and some rusty-brown medium sand layera. .
- -
50 sis | 17 | [ simitar to Sampte 814, -
L F ]
:-m_" s16a | 59 TOP OF TILL Stmitar to Sample 814, 3
a0 ¥ 8168 |15/67 - Gray-brown silty sandy gravel. Widely graded; angular grains; containa gravel pieces A
T t up to 30 mro in size; fines are nonplastic. 3
:—60 E 8174 79 - Light gray fine to medium sand, Uniform; angular to subrounded grains; clean. -
F S17B {28/6" E Light gray silty sandy gravel. Angular gralns; appears to decomposed rock and rock E
5 [ fragments up to 30 mm In size, E
- S18  |n2/6" - Gray silty gravelly (ine sqnd. Uniform; fines are nonplastic; containe angular gravel -}
- NX-1 o pieces up to 15 mm in size 3
a0 NX-2 13% 3.0 TOP OF ROCK - Cored boulders, h
70 [ = 75° Joint Fresh and hard. Drills f"’.:'n' Diorite. Dark gray with large (?horn—}
[ NX-3{ 93 | 4.2] 43 I EA Clean well. Only very slight 49 59| blend eyratals (1/2") in fine-grained J
Z I ’ v 4 +4 | quartz diorlte matrix. b
£ I e surface wx effects on PO N 3
b NX-4 98 2.6] a3 E’ H 75° Joint Joints and partings. T e 6,3 F;radnhonal contact - fused, 3
-60 *"I&O = Minor wx J*= % o] Diorite. Massive,fine-grained,dk. gra
-t- and T —
[ BOTTOM | OF BORING [ ]
- E 3
: - 3
_E __ 3
L F 3
- o _3
o S 3
3 E E
3 - 3
b - .
F F ]
s - E
3 3 7
o o 3
r - L
e t—- s
: : 3
- - 3
- C 1
3 E 3
g E 3
g S 3
: - 3
: : E
9 s 3
N - Standard penetration resistance, blowa/ft NOTES
Reo - Length recovered/length oored, % 1) = » flor} = Shoar strongth measured SEABROOK STATION
RQD - Length of sound core 4 in, and longer/longth cored, % with Torvane. PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
8 - Bplit spoon sampla Groundwater YANKEE ATOMIC ELECTRIC COMPANY
& - Undisturbed samples
§ S~ Sholly tbe 1 - Deateon gWWmm
F- Fixed platon P - Pitcher '
- Oa -
o terbarg G - GEI Date: january 10, 1974 Project 7288
D - Drilling bresk k - Cosffiotant of - l
wx - Weatharad, hering bility PAGE 1 of 1 LOG OF BORING __SRF 1

(D GROTBCHNICAL RNOINZENS INC.




BORING LOCATION _ See Scotland Rd, site plan INCLINATION _Vertical BEARING DATE START/FINISH Dec. 7, 1973 /__Dec. 10, 1973
CASING ID a.in, CORE SIZE 2-1/8 to 1-5/8 TOTAL DEPTH 11.8 ft DRILLED BY American Drill. & Boring Co,;W, Mamwo, R, Lamoure: .
GROUND EL (MSL) _37,6 ft DEPTH TO WATER/DATE 0.0 ft / Dec, 31, 1973 LOGGED BY 8ojl - K, Polk; Rock J, R. Rand
WATE STRIKE, DIP
EL SAMPLE RATH WATER  orHQD| PRESSURE TEST F = Follation |u & SOIL AND ROCK DESCRIPTIONS
MSL Fepm[Type | & | OF Computed | J = Joint o 3 (Weathering, defscts, stc,} (Type, texture, minaralogy,
and | or |ADV, Epm 4 k C = Contact 8 © color, hardness, eto.)
1t ft No, {Rec. pnin/fy % Graphic pal 110 *em/mec] B = Bedding m
1.6 JABARARY'T) S = Slickenside :
. I 0 TOP. OF CLAY 1A - Dark brown g0 S - Mottled gray and olive-brown si R
15 Egm a qr to umlp @ 5173c0ontalns some ruarv brown layeTa to 3 mm thick. 8, (tor . &
r 26 30.1 o Oilve hrown gilty clay. Low to medium plasticity; w> P.L.; 8 (tor) >1.0 tsf = 2) 3
o 24 33.8 o Stmllar to Sample S3, but fewer brown apots; gray streaka to 5 mm. 8yltor) > 1.0 tef
9 13 35.6 L Similar to $i1,but fewer brown apots;more gray streaks;somewhat softer, s _{tor)=, 90tsE]
L 5 35.5 I Olive-brown silty clay., Low to medium plastlolty. 8, ftor) = 0,50 tsf ° .
r_— 5 49,5 - Similar to 86, but no dark brown spots; soft to medium atiff; alightly aticky. 1
b - su(tor) =0, 23-0, 30 taf n
o c S8 2 52,5 - Gray to olive-gray silty clay. Very soft to soft; medium to high plasticity; alightly =
o ¥ F | [ sticky, s ttor) = 0.15 tat 3
20 E S9 ) 37.8 o Similar to Sample 88, 8 (tor) = 0,18 tatf —:.
:24' o TOP OF SAND - - :
[ s10 7 - Gray very silty fine sand. Uniform; fines are generally nonplaatic, but contains a few -}
- o gray clay pockets up to 8 mm In size. 3
0 s | 10 F1 | stmitar to Sample S10. -]
20 :-_- O s12 13 ; Gray~brown fine to medium sand. Uniform; subrounded grains; clean. E
0 |: 813 4 - Light gray fine sand. Uniform; clean; contains one 8 mm aize subrounded pieue‘gravel-..
L 3 E
- Osue 8 F | [ Similar to Sample 813. X E
- M - (=74 1
L.50{|NX-1| 93 g2 TOP OFROCK | o\C? i -
P05 777 3 NN ]
1 4) s F N 7]
s 62 r 4ND slickensides Not notably wx. Altered \>‘\: Cataclastlc rock. Mottled light
- NX-2] 100 32 49° o by mectamorphie process \‘\. yellowlsh green, fine-grained -]
~40 = 58° o to light yellow green %- N matrix. Follated with rounded
- 45° color. Not slickenalded. &\ 5 pebble-like breccla, and sworled
: 60 | | NX-3| 100 23 // s F ; f§§\ feldspathic and chloritic foli- -
3 1 o F o Fresh. Drilla well. Part{® Vo ations. Thin feldspathic string--
3 46" £ B [50° Joint S ) E
I BX-41 100 | 4.7 87 = Minor rust Ings and some high-anglq RN ers and irregular veinlets dip -
r U - Y Jolnts show cruaty sur- \\\ 35° to 40° oppoaite to dip of foll- J
9 I B |85° Joint face wx effacta, No sliedo\\\ ation. Cross-stringers. 3
70 BX-5| 100 | 2.6 58 44;)’: Trregular ensides or other recent '\\a' "|Cross- -3
FH . 60° Joint, strinted movements. X |stringers ]
9 - . 3
o BX-6| 100 | 2.0} 100 4 o gﬁ:;‘ 1;1;::.: ted N ) ‘Q e
-60 775 .- A a
- BOTTOM | OF BORING |- : -
E 3 3
o - p
[ r 3
i s 3
s o 3
o L 3
- a 3
- o 4
- - -3 .
o - - .
o < 3 .
- - =
E o 3
d s 3
3 p
3 3 e
o F ]
- o -4
- - -
- F 3
o L 3
= — 3
o of 3
[ o J
N - Standard penetration resistance, blows/ft NOTES /
Rec - Length recovered/length cored, % 1) Cored two boulders from 47,5 ft to SEABRO OK 8T ATI o N
RQD - Length of acund core 4 In. and longer/length cored, % 50.5 ft. PUBLIC BERVICE COMPANY OF NEW HAMPSHIRE
§ - Split spoon sample Groundwats .
E v o U'l"d“mm’u;pm ¥ Croundwater 2) s (tor) = Shear strength measured YANKEE ATOMIC ELECTRIC COMPANY
o with Torvene nited m
1 S - Shelby tube N - Dentsoca 3) S1A 2146.2, S1B =31.7. + b o Ry ooy e
F~ Fixed piston P - Pitcher © Rate of ad of availabl
o- _ e of advanoe not available for
Onterberg G - GEI NX-1 through 3. Date: January 10, 1974 Project 7288
D - Drilling break k - Coafficient of .
wXx =~ Weathered, weathering permeabillty PAGE 1o 1 ' LOG OF BORING __ SRF 2

q) GROTECHNICAL BNGINEERS TNC.



8 - Split apoon sample
U - Undisturbed samplea

LEGEND

D - Drilling break

S - Shelby tube N -
F- Fixed plston P -
O - Oaterberg G-

wx - Wenthorsd, weathering

Groundwatsr

Denison

Pitcher

GEI

k - Coefficient of
permeabillty

RQD - Leagth of scund core 4 in. and longer/length cored, %

2)

3

with Torvane.

This {8 only a partial Het of dip and
strike data,

Rate of ndvance not avallable for
NQ-8 through NQ-11,

BORING LOCATION See Sootland Rd, site plan INCLINATION _Vertical BEARING DATE START/FINISH Dec. 11, 1973 - /. Dec, 18, 1973
CASING I 3 i, CORE SIZE _2-1/8 to 1-7/8 in. TOTAL DEPTH ___95.0 _  ft  DRILLED BY American Drilling & Boring Co. ; Manco
GROUND EL (MSL} _17.9 ft DEPTH TO WATER/DATE 0.0 ft / _Dec. 31, 1873 LOGGED BY Soil - K. Polk; Rock - J. R, Rand
WATER STRIKE, DIF
EL, SAMPLE  [RATH (#LTER, °rRQD| PRESSURE TEST | TRINE, D7 LB SOIL AND ROCK DESCHIPTIONS
MSL ISeptn Type | N OF Computed | J = Jolnt = (Weathering, defecta, sto.) (Type, texture, mineralogy,
and | or [ADV. Epm a4k C = Contact 8 ] color, hardness, eto.)
nwo|n No. | Rec, pnin/t§ % Graphic psi {10 em/mec] B = Bedding Ll
IR ARREES
5= e
17.9 -1 o M_ Fﬂmmmwn ani gray peaty 61ty CIAy. Low plasticily, s tor) =0,60 tsf 1) .]
I 19 gg.; - Mottled ollve-gray and rusty brown sl]ty clay. Low plasticity; w>% L, L (tory=0, 90tur:
+ 33 . o milar to Sample 52, 8t
L 9 36.3 | hve Srown ity o clay, ¢ eéium plautfclty w> P, L.j @ (tor) = 0,80 taf -
| 7 3t 7 “ Slmilar to Sample 84, but contmns several allt laters < OW5mm thick. s ftor) = 0.48taf J
L 46,0 o Stmllar to 84, but medjum urr' t 1 t
L0 g é 43.5 F Ollve-brown to gr‘x}v ailty ¢ ny. 8| l?;l:‘ i glcg’ewr'a vtr¥)thl8 & "‘Y’?‘&r s {tor) = 0.45 "BL
L ISTA 2/6" 51,9 3 Gray sllty clay. Very soft to soft; medium plutlglty, sticky. 8 (lor) = 0 10 taf :
E - .
- - 3
0 o 2 55.4 - Similar to Sample S7A. su(tor) = 0.12 taf, ]
20 - -
r 9 3 50,99 r Similar to Sample S7A. su(tor) =0,15-0,19 tef 3
b F 3
E o -3
L ES]O 2 36.3 - Similar to Sample STA, but also contains a few gilt layers < 0.5 mm thick; color varies -
3 - slightly lighter and darker, s (tor} = 0,18 tsf 7
.-_30 TOP OF SAND - u -4
8 LSll 16 o Gray layeved soft siity clay and silty fine sand, Layers are 1-5 mm thick, 3
E : ]
o 512 8 5 C allty fine sand. Uniform; fines are nonplastic; very fast reaction to shaking test; -
-20 $ 33 OE TOP OF TILL o nfaing & few gray clay layers up to 5 mm l?m k. i ne ~ ]
_'_40' rE13 57 r (‘ray~green silty angular rock fragments up to 30 mm in size. -
C 4o A TOP | OF ROCK - | lgimilar to Samole 813, hut [aveer pieaed.. Annesta tohe d d wock B
F o - . 1 -4
E o 4sojolnt TUBtY Fairly fresh (as for wx) 3 E}\»‘ Altered diorite (?). Fine-
o NX-1 97 3.0 13 E 501:{‘::'11:” but is altered, presum- \\\. x grained, light gray-green 3
9 M o :‘ ably hydrothermally, to | <> & matrix with medium-grained J
50 'rNx_z 97 (3.2 | 47 L ugRY a light gray-green to tan ‘=‘==-\=\=Tan feldspar phenocrysts. Sense-d
2 E 40° foint green color. Jaints showl - '\ diabase  of yague foliation thraughout.]
o hixs | 100 {4.0 . o slight rusty wx effects. [ .7 .\\l 3
- : o '\\\\‘ 3
. H [ Y -4
-40 + [ NaslQuartz- . ]
Feo px-4 | 100 [3.8 | 87 - Fresh, but altered hydrod \\\ Pink feldspar 61, 5! 3
t - thermally to Jight green- {Epidote  TAult block (7] Fused, tight
r NX-5 | 100 J4.2 | 75 - '"’; (ep:l’olv) gray. ;""“'3 J C‘:’aystnna contrets-notable epidot izatiod]
L o and pattings are no ) § -
o r E sliokensided, not polished " z]Couge strong fn-lintlon. Fine ﬂmtnoq
. 2) F ’ - Epidote to very fine-grained, locally 7
=70 | INX-6 0o 4.0 - f ldspathized light
F ! 8z NSOF, 388W FE H inough oldapathized light grayte =
- king-7 | 100 68 N83W, 46NE JF il Altered diorite (?). Moder- j‘
= N8SE, 5INW F[* B| ritler Fresh, but altered hyd ro4 ately folinted, saussuritized 7}
60 £ va-s | 100 | 3 52 - ground thermally. Quartz/pyritq N feldspar phenoorysts in fine-]
Fco ' ) r_ mineralization conforms | 3 'Pyrite gralned matrix. Appears to -}
: r" F to foliation. Joints are "'\ }\ be moderately foliated New- b
£ klng-a | s 67 E & {610 joint not slickensided. N buryport Diorite. E
Ef B HIRY 5 Efeooss surtce N 3
kiNQ-10] 100 72 NaRE, R S Fairly fresh, but altered. \\ ' 3
Ego 1 o Jaints not slickensided onf " ¥ R
] NEaY: S9NE SE polished. NN h
F o kfvg-11] 100 63 N2We BNE Jr SRS 3
95
o o B
r BOTTOM OF BORING o 3
- o) 3
S 5 p
E. - -
I [ . ]
E F 3
2 E E
2 - .
o F
E - -3
- F 3
- = 3
a - ]
- o E
o o ]
o o 3
3 2 3
o - ]
3 = 3
S - 5
N - Standard penetration reaistance, blows/ft NOTES SEABROOK STATION
Rec - Length recovered/length cored, % 1) s (tor) = Shear strength messured

* Used 300 Ib hammer,

PUBLIC BERVICE COMPANY OF NEW HAMPSHIRE
YANKEE ATOMIC ELECTRIC COMPANY

Date: February 13, 1974 Project 7286
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CASING ID

GROUND EL (MSL)

BORING LOCATION

See Scotland Rd. site plan

3 in.

17.6

INCLINATION

CORE SIZE 2-1/8 to 1-7/8 in,

it DEPTH TO WATER/DATE

Vortical BEARING
TOTAL DEPTH

0.0 it /.

DATE START/FINISH Dec. 20, 1973 /__Jan. 3, 1974

96,0 (3 DRILLED BY _ American Drilling & Boring Co,; W. Manco
Jan, 2, 197 LOGGED BY _Soil - K. Polk: Rock - J, R. Band

W, STRIKE, DIP
EL. SAMPLE RATH coﬂgg-r orRQD| PHESSURE TEST F = Foliation | 8 SOIL AND ROCK DESCRIPTIONS
MSL Depth| Type N oF Computed J = Jolnt 3 [‘f’ (Westhering, defecta, ete.) (Type, texture, mineralogy,
and | or |ADV., gpm 4 k C = Cantact 8 = color, hardness, etc.}
ft {3 No. | Hec. pmin/t§ % Graphic psl }10 ¥ cm/mec] B = Bedding @
LR AARAEREEI
17.8 1 27,5 Sz Slickanald, ST-Dntk hrown peaty Tapsoll. STA-Moliled brown, olive-brown, and gray silty ciay,
I gésA 196 28,0 = M(?Pdr Hf([’l(’,)’_nti({[; tow glnstlﬂciti; g?nla(ns roots f0.5mm lnhd'lnb.iw‘x: ove PLi , =
o = taf. 52-Simia § ut very stiff; somewhat blocky, some layering;
t S 17 23'; ol Fu'y aTlghtly ‘above f?l s‘:m( PP, &(s? gﬂ-&we‘-%i‘oxgnmsmy clay, g:ary"étlf[;ylnw o
o 54 31 bt - med(ug} plsﬁtlclt 1+ somewhat blocky, a_(tor) > l.gtsi S§4-Similar to Sample 83, with
L s85 [ 40.8 L gome dark browr spots up to m {h‘ W g, (tor) > 1.0 tsf S5-Qlive-brovn silty clay. -
9 s6 9 38,5 o Me?lum e&lg t% .Tu f; medium é?aut ct? J coftaing several dark brown spots, .
Fi0 [Js7 1 11.3 . g, (tor) =0,52 el S4-Similar to Spmple’ 65. uu(!or) = 0.45 taf S’I-Sim?lnr to Sample
! ! ' F | [88. a,ttor) = 0,35 tat 3
:]65 38 13 TOP OF SAND 9 Gray silty clay, Medium stiff; medium to high plasticiiy; conlains some silty fine sand 1
oF - layors up to 20 mm thick near botiom. n“(tor) = 0,30 taf 7
20 50 10 C Light gray silly flnc aand, Unilorm; (ines are nonplasatic; very fast rcaction to shaklng_-‘
- o teat; contnina a fow olny layers up to 1 mm thick, ]
r CS]O 30 ; Similar to Sample §9, but contalns clay layers up to 5 mm thick. E
-0 [ . . . ebron ]
o 511 34 o Brown medium to coarse sand. Unifoym; subrounded grains; containa a few olive-brown}
[34.0 TOP, OF TILL r clay layers up to 8 mm thick and g few gravel pieces up to 15 mm In size. ]
; QS12 16 - Gray-brown silty gravelly sand. Widely graded; subangular to subrounded grains; fines 3}
-20 [ - are nonplastic; contains a few gravel pieces up to 20 mm in size. ]
0 sz 17 U | [Brown gravelly silty sand. Widely graded; subrounded gralns; fines are nonplastic; cond
[ s tains a few gravel pieces up to 20 mm in gize. n
C S14 18 ; Similar to Sample §13, but alse contains subangular graina. -:
=1 = -
o Os15 4 o Similar to Sample 8§13, but clean, 3
= [s1s 15+ o Brown modjum sand. Uniform; subrounded grains; clean. 3
-40 { . " ]
o TOP O ROCK o 4
e - 'Rusty RRERSY ]
[ INx-1 | 100 3.6 0 // / F B Fresh internally. Locally \X\“ Schist. Feldspathic, fine- =
F H : |- & “Soft-fissile is subject to severe wx, i\x\y grained medium dark gray foli- 3
3 / - goftening.  Pards an foll- QN ation matrix with disseminated
- INX-2 i 5.7 0 H ation. Not slickensided, \{'\ : medium-grained feldspars. Not ]
70 1 B Striated \\_\{\' altered, May be foliated dioriterd
s - oo 3.1 4 r . 3
5 e ‘ /// o Chlorite \\\\\\; Apparent narrow fault zones or
- H — o Ny ' _5-85" 507
- RpNx 831 4.0 0 [ & Fault-narrow Fresh. Closely broken onr\\\ & shears &t 77, 82.5-85" and 83. 51
« r R \\ Have feldspnr stringers, and p
-60 F NXx-5] 1004 3.0 0 F high-angle joints or an \\ \ " " -
[ . - . N micrceous "gouge’, p
80 rJ b partings on high-angle ‘_\\ -
F F I 82.5 folintion. Freah, not wx. ':\\\\\ 7
F | Inx-6] 100 2.8 | 33 | & Faulted Y 3
- M P~ 85.0 \\( .
3 2) L A \\\ -
E Wva-T | 100 7 / F WA [Fetd ¢ drag-fold=]
o0 1 NZOW, 44NW = 3 Feldspar veining Sense of drag-fo ~
o N e N 2E, 44SE JF %& npparent faulted  n&at 90.6 B 15 up.
E [ - ' NAOW, 60NE JE NN [rone 82. 585" ]
:96 NQ-9 1 100 [} 7177 NAGW, 55NE Ji~ N ]
s BOTTOM | OF BORING | J
- - -
“ [ 3
o o 3
- F p
L o p
3 E 3
F I 3
4 - =
o - 7
< o :
- - -
o - 4
3 3 3
o 3 3
- - 3
o ]
o E
— -~ -
9 9 3
N - Standard penetrntion resistance, blowa/ft NOTES
Rec - Length recovered/langth cored, % 1) 8 (or) = Shenr rlrength measured SEABROOK STATION
RQD - Length of sound core 4 In. and longer/length cored, % u with Tervane PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
8 - Split spoon sampla Groundwater YANKEE ATOMIC ELECTRIC COMPANY
U - Undisturbed samples 2) Rate of advance not avallable for .
[} NQ-Tto 9. 24 united enginears
] 8§ ~ Shalby tube N - Denlson . + wkrere s aartien Compang ~
F- Fixed plston P - Pltcher - Used 300 th hammer
- - d
O- Osterberg G - GEI X - Orlenled core Date: January 10, 1974 Project 7288
D - Drilling break k - Coefficient of
WX - Weathered, weathering permeability PAGE 1 of 1 1 LOG OF BORING SRF 4
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BORING LOCATION _Seg Sootland Road site plan INCLINATION 45 - 46" BFARING __$10K  DAIE START/FINISH _Docember 26, 1973 /_January B, 1974
CASING ID 3 in. CORE SIZE __1-7/8 in. TOTALDEPTH _ 197.7_ ' & DRILLED BY Ameriean Drilling & Boring Co., T. Canning,
GROUND EL (MS5L) _ 17.6 ft DEPTH TO WATER/DATE 0.0 it/ i)(-c 24, 1073 LOGGED BY  5nil - K, Palk; Rock - 0, R, Rand
EL. sAMPLE _ [RATE) (@i TER, orRRD| PRESSURE TEST | STRICE, BIP | o) 8011, AND ROCK DESCRIPTIONS
MSL [Bepth[Type | N | OF Tomputed | J = Joint - = (Weathering, defects, cto.) (Type, texture, mineralogy,
and ar |ADV, EPM ok C = Contact 8 ™ calar, hardneaa, ete.)
ft ft No, | Rec. fmin/ff % Graphle pai | 107 em/ace] B = Dodding A
TTYYiTreeT d . R
17.6 100 5 = Slickengld - -
[ y C 3
F Neme - 3
ol _’ o
F r . 3
- - -1
L-10 - ]
o 3
I 2) s 3
E- 20 - e
3 E ]
ot F 7
L 30 - 3
Fas TOP OF ROCK 3 3
EH 4 :_ Most partings Fresh with minor powdery] y o g l(;:*ann:ri:nte.dlijpilc:’:l::(;\'
t  HNQ-1 88 | 1.6 71 40 are joints wx effects on joint surfacd *_w ; dryport, medium-gra '
:—40 ' - Joint surfaces are not 0 medium gray, with greenishg
r NQ-2 [ 100 1.5 58 o N . Ttek ded ¥ v ow gray hue, and pink feldspar J
, slickensided. ' | : ;
o - o X % gpatting. Genoerally massived
- . - 4Ch10rltc :‘ vy Locally shows foliated zoncs
o NQ-3 92 1.6 62 / o - Cut hy fused leldspar quarts
r I EoH L stvingers.  Biotite specklingd
- o Rusty joinl- - R ke
bl NQ-4] 100 | 1.7 50 - irikes * NW R ow Recomes moedium-fine B
_20_: - o ) * )-_M o grained at 561, folintion de-
r v N (‘L(,‘ od velops loeally vague, Flest
L NQ-5] 881 1.9 70 Lr, rained - pachanieal effocts of fault
o t=4 usly joint Fresh, Drills well, Joint| w» » Viner zonc apparently nt around ‘
C v = Gralned
[0 M \ and partings show minor [y » 5 71 56-58', -
FL NQ-8 91 2.0 7 30" inor rusty surface wx effects. Not | ¥ 7 * Pyrrhotite p
o v slickengided, Y E
Eo|va7] 5] 2.0 75 40 v ]
I - x_¥ ]
- % 5 ¥ Tuscd fault 1
=70 Ng-8 | 100 | 2.5 52 35" Minor rusty * KX {mntcrlnl ]
r 4 - Diorite. Medium~fine 3
- Y grained, Medfum greenish 3
o . i » Pr s Joeall — . ]
F NQ-9 93 2.5 48 th::‘hmi“l"’:_ﬂ‘::‘:”::&I'V [N gray. Locally foliated. ]
E [ Minor rusty  but not slickensidod. ~ v Follation is sometimes ]
30 Ng-10| o5 | 2.8 28 40° ! 8 . =, drag-folded. Rack is -
-404 b g . L—-{ mechanically deformed, ap-
. Mi . o proaching fault-carhonate
C | fvq-1) e f 35| 27 JMinor rusty - veintets. 3
I | | . 1
(-0 20 -
-12f 97 .4 0 < p
_NQ 3 o . . . ¢ : . Fine-grained rack, with ]
40 Fresh, Not wx, bt is Py Cherty chlorfle () speckling. Lo- 3
AR X ?) s . Lo~ 3
NG-13] 97 | 4.8] a5 , nltered hydrothermally |12 = Vein cally foliated, out through- 7
30 to lighl greenish gray K
- X N - f ’ oat by feldspar veinlets. 1
. color. Dartings are not % J,_ —
| NQ-14f 100 | 1.7| 35 | Minor rusty alickensided, . 'ﬁ'm's Contactiopen) dips 43" E

® K KX (.rnnmhnnto. Medium grained, med- 4
LR fum w(»mq ‘gr v, massn'c. chlorita]
¥ ¥ v Bl)f‘O Rs. (not full gluro

> f‘“)()v Contact dips 20

Fine-grained rpek fused
> Had "—'l

NQ-15 100 | 1.6] 72

-60 411

Tl“

NQ-15| too | 1.6] 72 Minor ruaty  Fresh and hard,  Drills

v | 0

| 21 well, Relatively minor r ‘l g’ contnot dips 5 .
hydrathermal alteraifon, | ¥ 2 ¥ Granodlorite,  Medinm- J
NQ-17| 98 | 1.7} 85 ,‘“"\: grained. Locatly showa ten-
= N Minor rusty y¥y dency tn foliation, Medium b
Blenched AR greenigh gray. i

No-18] 102 | 1.7 @ 47° ene i R

i 1 e

< Folfated-fased

A INQ-ty) 100 | 9,7 68 Cataclustic

‘Rloached ¥resh and hard,  Locad
minor bicaching. art~
Ings show minor wx
cffeels, but are nnl
stlckensided, {

3 Inq-20f 100 | 1.8] 7a
Granndiorite, Medinm-

grained, medium greenish
groy. Fairly massive. Dar

Joints striated
* ftough not atjck-
ensided.

NG-21] 100 | 1.0 42

‘Lllllllll!_ll'll‘v‘lY’]’Ylll'lll‘llll’]Il"l'lr![VllI
- -
(%)

| RN NN
N N N RSS

MISNSTU SNV FUNES SESRE WEET

AR SRR AR SRR RN AR A AR AR AR AR R AR AR AR AR A SRR NN R NS REARD R AR R

~80 4 H chlorite gpeckling. (Chlor-
AN w-22] 100 | 2.0 32 I"inlr.- ites not altered appreciahlyr
o H Minor wx ly v v !Inc arion
3 ] I S
- NQ-238] 98 . ] |
F 14 e g 2.2  Minar hlenched l Yy l
N - Standard penetration resistance, blows/ft NOTES
Rec - Length recovered/length cared, % ' 1} Depths noted were measured "along the S E A B Ro O K S T AT I O N
RQD - Length of aound core 4 in. and longer/length cored, ¥ horing™, not verticnlly PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
al s - Split spoon sample Groundwater )
Zly Undiatorned snmpten ¥ 2) Wnshed through clay to 34.0' - no YANKEE ATOMIC ELECTRIC COMPANY
] samples taken P inited engineers o
| S - Shelby tube N - Denlaon « servers ot areon Comanne
F- Fixed piston P - Pitchar * - Roller bitted to 46, 07
O - Osterherg G - GE! 3 Nocliys present; therelore no water Date:  January 11, 1974 Project 7286
D - Driiling break K - Coefficient of contents wore dotermined, -
wx - Weathered, weathering permeability 11 Raller bitted 1o 52. 0 fi. ) PAGE _ 1 of 2 l LOG OF BORING _ 5RY §
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BORING LOCATION _ Sce Scotlandd Road nite plan MNCLINATION 45 - A&’ BEARING DATE STANT/FINISH December 26, 1973/ January 8, 1974
CASING ID 3 in. CORE SIZE 1-7/%in. TOTAL DEPTH _197.7 Y4 pRILLED BY Amevienn Drilling & Boring Co,, T. Canning,
GROUND EL /MSLY _17.6 [t DEPTH TO WATER/DATE 0.0 L/ Deey 26, 1070 LOGGED BY  Soil = K, Polk; Roek - J. R, Rand
; 3 2 - 5 5, DIp
EL. SAMPLE RATE SATER . orRQD| PRESSURE TEST :L";‘:“»a“'o'n ] SOIL AND ROCK DESCRIPTIONS :
MSL I'nepth]Type | N | ©OF Computed | J = Joint =4 = (WeatherIng, defects, etc.) (Type, texture, mineralogy,
and | or {ADV. gpm " k C = Contact 8 I~ color, hardnesgsa, atc.)
ft ft No. | Rec..imin/fd ¢ Graphic pst |10 cm/sec] B = Bedding ]
AARAREAN & Slictong i CONTINUED FROM _PREVIOUS PAGE
F1as - L
E150 - -~ 3
Fo2 Ing-24 97 | 2.5 70 I ¥Frosh and haed,  Padings | ¥ )"',’ Chlorites are still dark green.
. B o ae not slickensided, . %y 3
Eongead 100 ] 27| w0 - B w T E
FoU F B > » 7
[ [ [ stisht wx i’y » ¥ Becames vaguely foliated. Ap-
160 Ing-26] 07 | 3.1 68 / - H A parently eataclastic. Light E
F L | [ B 2 greenish gray. B
- L H Lt 3
-100F NQ-27| 98 | 3.4 ] 47 I B R ]
r H 27 F B Fresh and hard. Partings [ 577+ 3
:—1 74 Ne-28l 102 | 3.2 4 // F B siignt wx are not slickensided. * )‘v: B
3 - o : °¢».| 740.Upen contact dips 00 ]
o Ng-29] 92 | a5 25 - Diabasc. Davk gray,not altered,
- n o Open contact dips 500 Not slicken-
FH 0P sided, ‘(jl:\taclasllic.ll.fl.];;rt‘cé\ish 7
~ . : ray. finc-grained, fofiated. -
[““ N30l o3 | 3.1 s7 FE a1 7[E _ u : 3
r bt : F 3t 777 Fused, breceisted contact, Dia-
o I g =] base, datk gray, unaliered. =
r NQ-3] 97 | 3.1 62 20 — o p
+ o] - Note: AL 171.2' - Fresh dinbase butts | > ¢ Y [Nole: At 181.7', contael of diahase is ]
_Lmr No-83 100 | 2.2 a3 a0 against light green Mne-preained receiated, and re-cemented hy™
E L] - o i . L eataclasite fealeite) stringer in ealeite. Diabase is not appreci-J
_120 & LU S ciahase docs not extend across ably nltered. E
T NQ-33] 100 2.5 53 . into eatactasite. B
§ 197 4 E p
- BOTTOM OF BORING [~ -:
- - E
¢ E 3
s - e
- - -4
o= — —:
E = 3
o - 3
o o ]
o L E
o F p
o r -
3 s 3
- - -+
= o 3
o [ p
< [ 3
- — -—
o E 3
E o -;'
- k- =
o [ 3
- - 3
- s 3
- - 3
3 4 3
F - 3
o s 4
N - Standard penetration resistance, blows ‘ft NOTES
Rec - Length recovered/length cored, ¥ SEABRO OK STATI ON
RQD - Length of sound core 4 in. and longer/length cored, 7 PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
2 S - Split spoon sample % Croundwater YANKEE ATOMIC ELECTRIC COMPANY
WU - Undisturbed samples .
] & wnited enginsers ructors
Q S - Shelby tube N - Deniaon It i
F - Fixed piston P - Pltcher
O - Osterberg G - GEI Date: January 11, 1874 Project 7286
D - Drilling break k - Coefficient of
wx - Weathered, wenthering permeahility DPAGE 2 af 2 ] LOG OF BORING __ SRF &
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BORING LOCATION See Scotland Rd. slte plan  INCLINATION _Vertical =~ BEARING DATE START/FINISH __Jan. 4, 1974 /_Jdan. 8, 19074
CASING ID 3in CORE SIZE __L._ga_mly_ax_ TOTALDEPTH __ 53,0  ft DRILLED BY _American Drilling & Boring: Manco
GROUND EL (MSL) _17.8 _ft DEPTH TO WATER/DATE 0.0 0 /_Jan. 30, 1974 LOGGED BY Soil - K. L. Polk; Rook - J. R. Rand
KE, DIP
EL SAMPLE  [rATH cSATER, orRQD| PRESSURE TEST | STRIKE, BIP SOIL AND ROCK DESCRIPTIONS
MSL [Gapth] Type | N OF Tamputed | J = Joint ﬁ :] (Weatherlng, dsfecta, etc.) {Type, taxture, mineralogy,
and or JADV. £pm 4k C = Contact 8 =] oolor, hardness, etc.)
n ft No. | Rec. min/t§ % Graphic pat 110 om/sec B = Bedding 5]
LB AR ARER] .
8 = Slickenalde -
17.8 5.3 8‘—1” wn orgafﬂc ilt. S1A - Mottled raly and brown sty cln{; Tow plastlcity, ]
1% ive-brown stlt: ciay. Stiff to very stilf; low plaaﬁcitx; somew ixt‘hlocky structure. -
d 15 o Similar to Sample 82, but fewer brown apots. {tor)> 1.0 tsf 1) b
|- 18 - Ollve-brown silty clay. V. stiff; low to med. plasticity; w above PL; somewhat blocky. —
- 13 - Slmilar to Sample 84, s, (ory™> 1,0 tsf 3
s 8 - Slmilar to Sample 84, bu‘{ also containe some gray etreaks up to 3 mm thick. 3
o=} 5 o Simtlar to Sample 84, but medium stiff. uu(tor) = 0,45 tsf. -
: 3 3
o 3 L Gray aflty clay. Soft; medium plastleity: slightly stioky. nu(tnr] = 0,26 taf 4
ot F .
-2 4 - Similar to Sample S8, but more aticky. uu[lor) = 0,15 taf -j
- o
o 5 o Similar to Sample S8, but more atlcky. su(tor) =0.14 tal E
= — -:
F § - Similar to Sample S8, but more sticky. s“(tor] = 0.20 taf E
u 5 9 Similar to Sample S8. suﬂor) = 0.25~0,30 tsf _:
-20 L o =
-71 4 TOP OF SAND - Similar to Sample 58, lew silty line aand layers to 1 mm thick, & (tor) = 0,30 tsf -
[ 13767 - Layered gray sllty clay and &1lty Iine gand. Clay (8 solt; Jow to " medum plastlcity;
o o in layers up to 30 mm thick. Sand is uniform; in layers up to 10 mm thick. 1
o 9 % TOP | OF TILL - =~
Fd6,5 o ]
b 60 k17 0 [ Gray-brown silty medium to coarse sand, Widely graded; fines are nonplastic; sub- -
- - angular to subrounded grains; contains a few gravel pieces up to 8 mm in alze. -
E" BSis as/6 tor | oFrock [ Rraing: P p
:.53 BX-1 9 57 o Minor rusty Not wx. Altered by hydro- ‘\T",Q\ Cataclastie, foliated., Fused
3 - 2 | 3.0 : Minor rusty thermal bleaching. PAAN brecela, medium-light greenlsh:
-40 f 58 {4 AN gray.
- BOTTOM | OF BORING |~ 3
E r Note: Casing bent att 4 ft while driving Note: Rock is medium-fine grained, ?
o F- and hole cound not accept N~ groundmassa containg aub- =
3 - barre] for 5 ft only. Could not rounded fragments and miero- 4
[ o rlak a second run due to caving faulted plece. All fused. 3
- = potentlal nt base of casing. Jolnta show minor rusty surface]
o o wx effects. Not slickenaided. J
[ o 3
a3 3 L
s 3
o o .
F 5 E
; : 3
2 = E
o ol -
F é 3
3 m
o - 3
n = 3
- — =
[ P 3
s - 3
- - 3
o : p
F F 3
[~ - 3
E o ]
- - 3
N - Standard penatration resistance, blown/ft NOTES
Rec - Length recoversd/longth corad, % SEABROOK STATION
RQD - Length of sound core 4 ln, and longer/length cored, §| 1) 8 (tor) = Shear strength measured PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
8 - 8plit spoon 1 ; G dwat with Torvane
gl P! p T YANKEE ATOMIC ELECTRIC COMPANY
8 U - Undisturbed samples
<l 8 - Shelby tube N - Denlaocn T« movriars ot mevsoaan Coar e
F~ Fixed piston P - Pitcher
O- Osterberg G - GE! Date: March 9, 1974 Project 7286
D - Drilling bresk k ~ Coefficient of
wX - Woathered, weathering parmeability PAGE 1 of 1 I LOG OF BORING SRF &
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BORING LOCATION Sce Seotland Road site plan NCLINATION 15° BEARING $14E or136° T DATE START/FINISH Jan. R, 14971 /. Jan. 18, 1974
CASING ID 3 in. CORE SIZE 1-7/8 in, TOTAL DEPTH 235.0 ft DRILLED 8Y _Amurican Drilling & Doving; T. Canning, *
GROUND KL (MSL) _17.5 _ft LEPTH TO WATER ‘DATE 0.3 L' Jan, 18, 1974 TOGGED BY  Sail - K, Polk; Rock - J, I Rand
EL. SAMPLE RATH HATER . or Run| rnEssurk TEST s:m:’ii. 3"’ 2 SO AND ROCK DESCRIP FIONS
TH ¢ 3 i = Foliatlon S 2S¢ b
wsL Depth{ Type N ”Pv Computed J =, Joint ';;: ;1 (Weathering, delects, ete,) (Type, texture, mineralogy,
sinel or {ADV. L hm k € = Contact [a] ‘e .
T eom - 4 g e ¢alor, hardnesa, etc.)
ft ft Nn. | Ree. min/td - Graphic psi |10 em/aee| 1= Dedding @
1.5 - MR T § - Slickenaid
b -n ' 3
o None E M ]
o 21 o 3
10 :_ 3
i g ]
3 8 3
3 - B
E o 3
L.20 - -
F . I 3
oF L ]
F-30 o B
40 - 3
50 - -
20 F E 3
50 - 3
E [ ]
15 Tor OF ROCK C 3
E [ f o2 15 | a2 V7 E [Ef Minor rusty Fairly fresh and ‘.”1‘,‘- Catnelastic. Follated, saus-
- / = MI"“" rusty hard througheut but :: . surltized, deformed diorite.
- NQ-2 83 1.3 47 F & 1! core lost altered by bleaching, -+ - Fine to medlum grained, light ™
T = Partings are not Py greenish to tannish gray. .
E {ve-a] 100 f1.3 | 13 / / o - R slickensided. S ‘i
F = ~—t o
o B! of ?alé“s Aphanitic- -
-40 80 Inqg-4 | 77 1.3 23 // |- [E] Driller broken ~z = yellow-green J_
F U o at eloge intervals Not ws. Core braken': i: Cataclastic, Fairly fine- 1
- Ng-5 | 100 1.4 8 - througheat into 1' to “_: - grained, light greenish gray. _’*
- - 4* pieces by ponr — Foliated, Apparent dark e
F F drilling. et (chlorite ?) minerals scattered 4
=90 | ing-6 | 100 |1.4 o // = biee Tocally, 3
-] L Discontinuous TR p
- & r vertical joint == Fused intrusive eontact, NE strik
L NQ-7| 93 |2.0 25 / [ gtrikes NW AT 95, Z'T—WWL_:\)'HW&
I | 4 o =i Calelie Youngor than alferation in B
o o Not ws, Dleached by £ = + "5%‘"2 country rock, Calelte veinlets, 7]
10| [ng-8 | 100 [2.1 55 - _ hydrothermal alter- ;3& Cataclastic, Medium & q
A . " Striated ation to greenish- ¥OR% taciastic, Me mm'p.rnjnc ]
- - gray. 5 folinted diorite to 103", TFine- 7
C | Ivg-o| o7 19 | a7 o : ool grained, folinted with small
o 1 I 2T quarts eyes below. Becomes
—e0 F N = 7 very fine-grained., p
110 « 2
: NQ-101 85 (2.1 12 / / L™ IE] 2* core lost 112 to 114 core o -
F H F Solt, aome talc  10St in soft zone, —° 3
- / - Minor rough slick- 114 -
- NQ-11f 80 |2.1 [ 3 enaldos. ! (** ireenish tan (7)Diabasc (?)-Bleached
- +— o Nt Hydroth ~— to greenlsh tan, aphanitic.  May be B
[ 20) - * wx. Hydrotherm- "y £ mylanite. Tialrline foliatlon, -
F NQ-12) 100 f2.2 | 55 / 5) [ €] stickenalded- ally altered throngh- "= 7, WAL Brotl Cotaelastie, Fino- 3
- / N1BE, HINW £ minoy polish nnl.I Falrly hard, ‘_.A ¢ Weldott breeeln grained, medium light 3
[~ T . " RN, AANT .- Drilia well, Partings " e
E Ldva-ta) s 2o [ om N“,}‘ AW TE NH tntornat atics o 1o pavalied folns ; 4 \ groentah geav, Dok 7]
ol Noti, G8NW |- onaien parallel yyian 0 nal reremble dinbaxe, 3
il g6 g1k . - W Ve .
E“‘ No-11] 93 i | Na5ks Bk 1R to olintton ) Tt o inie fekdipal
I | Fuged [ (‘ 1. Ighl greenish inn -
F - = 8 E
C Lpvq-15] a7 {26 G - S Dinrite-granodinrite, Medium ]
-RO | I o Mislateh A grained, light greenish gray. 3
[ k- slate] Not wx, Hwdrotherm- ¢ x % Locally Tollated ]
440 15 1 core lost Ny altered ¥ E iy Tollatod 3
9 Ng-16| ’3 |2.a | m FlEs ally alteved,  Light 0, . ) p
I F omewhat softened (an hlench, doints % Granodiorite. Light tannish
- F by alteration and partings arc not % % gray {extenslve bleaching), ]
FoOkpQ-17F 02 J2.0 | 23 r slickensided. T % folinted, medium grained.
14 - s 3
- - E
N - Standard penetration resistance, blows/ft NOTES S E
Rec - Length recovered/length cored, % 1) Angle hale AB Ro OK STATI 0 N
RQD - Length of sound core 4 In. and longer/length cored, 7 PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE.
‘% f, - ‘S,:‘;::ts:‘; d‘:{_‘;::;“ & Groundwater 2) Washed through sofl from 0-65.5' - YANKEE ATOMIC ELECTRIC COMPANY
I no sample taken, .
g S - Shelby tube N - Denlaon 3) Roller hitted to 46, 0 * YR BNGINBGIS » v
F - Fixed plston P - Pitcher
O - Osterberg G - GEI 4) No clays present; therefore, no water R
D - Drilling break k - Coefficient of enatents were determined. oo Pebvy V3, 1004 Srolect 7286
. 5 This is anly a partial list of dip and
wx - Wenthered, wenthering permeability strike data, ¥ PAGE 1 of 10G OF BORING SRF 7
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BORING LOCATION Sec Scotland Road silc plan INCLINATION _ 45 BEARING S44Eor134 DATE START/FINISH Jan, 8B, 1974 / Jan. 18, 1974
CASING D 3 in. CORE SIZE 1-7/8 in, TOTAL NEPTH 255.0 ft DRILLED 'Y _Amerlcan Drilling & Boring; T. Cannin,
GROUND EL (MSLY _17.5 ft DEPTH TO WATER/DATE .3 ft 7 __Jan, 1R, 1974 LOGHED Y Sall = K. L. Palk; Rock < J, R, Rand
. J WATER g T STRIKE, b
EL. SAMPLE RATH GONTENT orRGD| PRESSURE TEST ¥ = Foltatlon |u 2} SUIE AND ROCK DESCRIPTTONS
MSL Depthi Type | N OF Computed 1 = Joint ™ a (Wanthering, delectr, ote,) {Typs, texture, mineralogy,
and or |ADV. gpm - k C = Contlact 8 ] colar, hardneaa, ete.)
ft ft No, | Rec. pmin/t{ % Graphic pal | 107 cm/scc] B = Bedding @
MARAAARA 'wg § = Slickensid CONTINUED 'RUM _I'REVIOUS PAGE
[ -4
; g E
- - . 3
< C .
F - N Broken contact, No visible attituded
- . ~¥% 140.7¢ e
15 NQ~1F1 92 12,0 a5 - * ‘,;s; Less Cataclastic, Tlne-grained, 4
b 1 o Not wx. Minor L hl(; hed medium gray fused hreceia, J
- NQ-19 100 2.4 4R . Breceia-fused surface wx effects ":,, a Hairline veinlets. Medium
. < . - on partings. DPart- &, 4 - gpidote  dark green (epidote) begin- ]
F = o ings generally para-asacs ning 155" ]
= 60 — 15| Driller ground Nel to folintion. e -
5 Q-20f 100 |2.2 32 // - Not so bleachedas <" 7, E
o B} = above, Nat slick-  ~ ' E
- < - [ b 5 ’ . LT . ]
100 ¢ [NQ-21§ 100 (1.9 45 - ensided ap4 offset Cataclastic, Fine-grained,
M o . i“f \ loeally foliated and brecei- J
7% Inq-22] 97 [1.0 | 28 - o ‘l’f n S % ated (fused). Medium-darf]
EoU E 4 as Fuse greenish gray. Epidotized.]
| iNq-23f 100 {z,0 | 51 / o = 3
- - 31 % L B
r o Slight wx Nat wx. Some mnw "= . Calaclasti Fine ined ]
[~1 80] - Not extensively wx effects loeally on——"— alae :.'S ¢ an “Rrained_J
o INQ-24] 100 (2.1 55 F N o Las becaming prominently 3
o E bleached, moderate ininls. ‘Toends to L -
o H o alteration only folinted, breceinted. Not
Foolnvg-25] 100 J1.7 | 2a o ation, Nof slick- cut by eross-cutting vein- 3
EooH o ensided,  Competent FPused lets. llard, hreccia is ]
90 / o falrly hard, Drills - = = hrecein  fused (anncaled, Not fis- J
F T NQ-26] 100 F1.4 72 / - fnh‘l.v well ' z’c;:é‘ throughout &ile nr slickensided, “3
oA [ - ' P rRy Medlam greenish gray, ]
s1z0 B P Nq-27] 100 1.7 ] 2s o f.‘A-‘z’ _‘;
1 . [ L4
F NINQ-2R[ 100 11,8 40 NSO, ZARNW ,[: Moderate l‘.lu(- wx, Minor ) —: o j
=200k biey-20] 100 {1.9 m - . E-|§| bleaching surface wx effeets Calaclnstic, Fine-grained_J
E B%g[i: E%E%’ - alteration on joints and part- & matrlx, epidote banding,
M o, 445k FE ings. Rat shicken- | Extensive fused brecein ]
= Q-30) 100 {1.7 RO NHGW, 42NF I sided, fabric, Light yellow-greer]
F [ Raaw, '?(?NF él: mylonite (aphanitie) at ]
Eo10 ' e 210. 6-211.6'. Fused _
3 kiNg-31{ 100 1.9 52 . » Smooth, Moderate Nat wx internally. throughout. Not slicken-
[ L NAGE, 17TNW § wx, minor striated . . . sided, 2
C Hovizontal I Stickensided on  "Cints and partings 21T e e e
[ kivg-32] 100 |2.3 55 Nagk, TaNw d not polished. Some 1252 inton-Newbury faull, Contact
o i BE, DINW § folintion slickonsides. Some = % = fugerd, Moderate wx at 213,27 ]
:—22(‘ Pyrite xtals slickensides and P Diorite. Slight alteration ]
[ INQ-33] 100 2.1 53 Smaooth, salt softencd rock at :;‘y" and foliatlon to about 218', ]
-140 E 1 Maderate wx 233, 47, . v Medium grained, meodium
- Lva-a4] 100 {21 an N5OE, HINW § Smoath, chlorite  ~ M gray. Veined below 218°, ]
o H NG2E, TANW J| Iy Presh and hard, NN R L . 3
o R';F.f iy 9%\1!;\5 ? Dritls well, Joints ¥ % Diorite. Medium grained, b
._—2.'1(1. q-35] 100 {2.5 54 N . and partings show <‘\Y;\Y medium dark to dark aray.—J
- | minor surface wx, S % A Not altered hyrl'rnthcrmnl\yf
o NGTW, 8INFE 8 Not slickensided. &< « Irregularly calcite-veined o
F kfvQ-30] 100 [2.6 ] 65 m,‘“{' FNAR S VI throughout. Fused, ]
E 1 NaB, gzNE IE PR E
[24G:vq-37] 100 [2.3 | 50 / / é b QE\/\‘ ;j_‘ Taow -
- - R E Hemalite Fresh and hard. -ii‘(K Diorite.  Mixed medium-
- NQ-a3s] 100 [2.6 13 / Nf” "E- ‘“!NW I Moderate wx Local zones of P grained dark gray .(Hnrltc 3
- N NJOE:, ].(’N“" sc Minor alickensided #light to moderale ¢ x x cnalaging “““"K”‘"““d‘ 3]
o . %;g%, H‘l&& i[: Moderate wx wx. Nol hydrother~- £ % davk gray diorite \ncluslons-_:
150 260 pQ-aa) 100 (2.6 A6 / N72E, 50NW S mally altered. AR Extensivoly frregularly
4 NS2E, 4INW JF s . X% veined. ]
Eoss (NQ-In] 64 .5 18 [/ / / - 4* left in hole KR N .
- BOTTOM [OF BORING o E
e - e
- . ]
F = p
£ [ 3
- - -
- n p
o [
o o ]
F o 3
- - =
E - E
" - p
: g 3
N - Standard penetration resistance, blows/ft NOTES
Rec - length recovered/length cored, 7 x = Orlented core S E AB ROOK ST ATI O N
RQD - Length of sound core 4 in. and longer/length cored, PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
a - Sptit
z ‘SJ B U';lr:m’“‘::‘;:d“:’:"“’::’ies ¥ Groundwnter YANKEE ATOMIC ELECTRIC COMPANY
q 5 - Shelby tube N - Deniaon < vt a1 s Comaimt
F - Fixed piston T - Pitcher
O~ Onterberg G - GEI Bate:  April 18, 1971 Project 7286
D - Drilling break k « Coefficient of
wX - Weathered, wenthering permenhility PAGE 2 of 2 I LOG OF BORING SHE 7
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BORING LOCATION _ See Scotland Rd. site plan INCLINATION Vertical BEARNG __ = DATE START/FINISH Jan. 26, 1974 /_Feb. 19, 1974
CASING ID 3 in. CORE 91ZE 1-7/8 in. - TOTAL DEPTH 172.0 1t DRILLED BY _Ameri{can Drilling & Boring; T. Canning
GROUND EL {MSL) _17.6 ft DEPTH TO WATER/DATE Tldal ft / - LOGGED BY Soil - K, L. Polki Rock ~ J. R. Rand
EL saMPLE __|RATE) (#RTER, orRQD| PRESSURE TEST | STRICE, DI 1 4 SOIL AND ROCK DESCRIPTIONS
= Folla
MSL Depth[Type | N oF Camputed J = Joint ﬁ f’ {Waathering, defects, ate.) (Type, texture, mlneralogy,
and | or [ADV, Epm Lk C = Contnet 8 1 color, hardneas, etc.)
1t ft No. {Reo. min/td % Graphic pat f10"4ecm/mec] B = Bedding Gl
MAAAAMARETTY — -
17.6 SLEA] 0.5 ) L 2) 3
S2 . 24 29,4 o Simllar to Sample S1A, but very atiff, s (tor) >1,0 taf 7
S3 29 27.4 - Stmllar to Sample S1A, but very stiff, s (tor)> 1.0 tof ~
= 1S4 14 33.8 o -
N S5 7 40.4 C Similar to Sample S4, but fewer brown spots; softer. 8 {tor) = 0.54 taf -
[ 86 4 41.9 o Similar u h
10 []s7 2/18" 48,9 = Gray silty clay, Soft; medium plasticity; slightiy sticky; containg one brown apot 10 mrm
[ C in atze. su(tor) = 0,15 taf 3
9 E S8 0 51.1 E Similar to Sample §7, but contains some slightly darker and lighter colored layering. ]
[ o ) {tor)=0.15tel’ 3
E-20 - o
b Ose 3 33.1 + Similar to Sample §7, but contains some darker and lighter colored layers dipping~10° J
o F | {5, ftor) = 0.18 taf E
o [: s10 8 43,3 o Similar to Sample S7, but c;)nlnlns a gllty fine sand layer; sticky (very disturbed). .
[ | 3
=30 E:Sl] 2 44.3 =1 jSimilar to Sample $7, but very soft and aticky (very disturbed). -1
59,0 TOP OF SAND a 3
s E— Osiz 5 o Gray-brown slightly eilty fine to medium send, Uniform: fines ave nonplastic. _:1
-20 o 3
[0 C §13 0 - Similar to Sample 812, but contains a clay layer and few gravel pieces up to 5 mm in =
r - E
E rize, 3
[: S14 39 ol Similar to Sample 5§12, hut contains a clay layer and a few gravel pleces up to 15 mm ]
Eiso TOP OF ROCK o in size. 3
M 3 = —
- —
I _ 9 Slight wx Generally not wx inter- —» — Cataclaatic. Fine-grained,
E H Ne-11 52 | 1.5 0 L/ o Sllght nally. Breaks on foli- ',:T;: bleached to light tan-green
9 - ght WX ation with slight powdery ~=t gray. .
—40 F NQ-2 | o5 | 1.3 25 : on partings wx effects on partings a4~ .
}-60 F1gp surfaces. Medium | ;f—-;; -
E NQ-3 98 | 1.4 83 F Slight wx greenish-gray hydra- 4“&? A -4
F U : [ thermal alteration. Pog->s 7
3 - |A%a -4
- s 3
E NQ-4 [ 100 1.4 | 74 . - ‘b‘—‘,."ﬁ_ o : E
70 j ) L. [ H Slight wx [.s OA" Higd Y be!orme 2
- NQ-6 1 93 | 1.5 B2 N78W, 57NE F [ b Not wx. Minor wx ef- ;‘A B welded breceia E
o F fects on some partings 7.~ welded brecela 7
- pINQ-6]100 | 1.0 | 95 N8BE, 50NW F |- as well as some striated; =" i 7 throughout b
o B N81E, 36NW J | but not polished surfaces ~ L hieached 3
-60 ¥ : F ess bleaches
0 o klng-7 | 100 | 1.0 86 Nasw, 40NE F L Fused contact, deformed ds 60° =
80 N49W, 29NE J B~ 1 0,0'
o o A Cataclastic. Medilum dark 4
F NQ-8 | 100 § 1.0 | &3 NI0E, 265E 5 | Sealien reenish gray. Deformed veins,
F [ L N79W, 54NE J £ |} Folintion .7 o8y, ¢ AISEMNEL Rrar. Do0mmec velne: o
" N38W, 29NE J [ Not wx. Drills well. 3 SZ. . E
kINQ-8 | 100 | 1.1 | 82 F Light green-gray hydro- ey ]
o H o thermal alteration. IA-A * Fused breccia 3
[ N&7W, T5NE'J | . Soft, powdery zone at | =3 7 3
| o v idote Cataclastic. Fine- e
F f(NQ10) 100 1.1 | 87 1| Soft-striated 96 R probably wx associ P Ep grained, medium green-]
F H ﬁggg. gggg 8 | IE] Powdery surface 8ted with joint. Local i ish gray. Follated,
~80 E kINQ-13f 100 | 1,2 a1 NB7E, 64NW g o Chips strrltz:ted minn:lor u -7 Dlarit Loca! fused breocia b
Lioofdng-12] 83 | 1.2 | 75 N-TE, 358E J - partings ueually parts . — Diorite zones. 3
E king-13l 100 | 1.2 - N AINW T o ‘:" foliatlon. ool Cataclastic. Fine- 3
Q- . N?j&/ 20NE J E Not wx, Joints show (- Sus grained, medium green-J
- . N54W, 47NE F | minor allppery chlorite- 27273 ish gr Zones of -
o talc coatinga. Not pol- n‘,', BTAy. nes o 3
o kINQ-14] 98 | 1,2 93 o ¥ —~ welded breccla, hair- 1
- N&2E, 1TNW o ished, Subject to hydro-__',. <7 Welded line epldote stringers. 3
1104 ] };";’QE gsNW f_. — thermal alteratlon, 2—. 2 hbreceln -
F k|vg-18 100 | 1.0 | &0 o eptdotization. ...A‘A“ Welded brecein 1
A NI, THNE § | Saray ol br 3
-100 o > 'Q‘H b
[ M NQ-1R 92 1.0 @ - Chlps Not wx. Minor surface :Akﬂb' Cataclastic. Fine- .
2 . p
-120NQ-17 100 | 1.0 A3 -l xzjftccts]nn pn;rtlngs. catar grained, medium light
[ - ngs algo show = ey
- NQ-184 100 | 0.8 58 L P20 greenlah-gray. Local
- W - uo}:n: atriated, not pol- =i Light tan welded breccias. Falrl
o - tshed surfaces. o well foliated. ]
9 NQ-194 100 § 1.0 | 100 s TATE 3
oo - o 3 3
- o e -
s NQ-2d 100 | 1.1 | 82 - i 3
o - YW -4
ol - Not wx. Medium-gray "i. o 3
120 T wa-21] 100 | 1.1 7 - 12 green bleaching due to -~ + . c 1
. L vz ataclastic, Fine- p
140 | | Miner 7usty  hydrothermal alteration. 3/, % Medhim grafn " fonod brecoia ]
- 2B Minor surface wx ef- 2% X% grained through(v:-ut Medium 3
3 NQ-24 100 { 1.0 | 62 / C Y feets on partings. Some 2 54 eninh-m 7
145 o Chlorite partings striated, A B, greenish-gray. E
2 3 ]
N - Standard penstration resistance, blows/ft NOTES s E
Rac - Length recovered/length cored, % 1) Roller bitted to 53 ft, AB RO 0 K ST ATI o N
RQD - Len of sound core 4 In. and longer/length cored, % PUBLIC SERVICE COMPANY OF PSH
8 - Sp]ltnlhpoon 1 Gr ONE sth 2) 8 (tor} = Shear strength measured E A NEW HAM TRE
g U - Undisturbed samples N with Torvane YANKEE ATOMIC ELECTRIC COMPANY
- 3) This is only a partinl iiat of dip and 287 wnited
] S - Shelby tube N - Denfaon atrike data, . ...mgmmm'“'“""“
F~ Fixed piston P - Pltchar
O - Osterbe -
rherg G - GE! Date: March 9, 1974 Project 7288
D - Drilling break k - Coefficient of
wx - Weathersd, weathering permeability x - Orlented core . PAGE 1 of 2 l LOG OF BORING SRF 8
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BORING LOCATION _ Bee Scotland Rd, site plan INCLINATION _Vertical BEARING DATE START/FINISH Jan. 25, 1974 /__Feb. 19, 1974
CASING ID A in, CORE BIZE 1-7/8 in. TOTAL DEPTH 172.0 n DRILLED BY _ American Drilling & Borlng;T- Canning
GHOUND EL (MSL) _17.6 ft DEPTH TO WATER/DATE Tidal t/ - LOGGED BY Soil - K. L. Polk; Rock - J. R, Rand
EL, SAMPLE _ |RATH (giTER, orRQD| PRESSURE TEST S: n ]:5;535 g SOIL AND ROCK DESCRIPTIGNS
MSL Depth|Type | N OF Computed J = Joint 2 a (Weathering, defacts, etc.) (Type, texturs, mineralogy,
and | or }ADV. gpm ak C = Contact 8 ] oolor, hardness, eic,)
ft ft No. | Rec, Inin/tf % Graphic pal | 10" om/sec| B = Bedding )
MARAARAANT T S = Sliokenslde CONTINUED FROM PREVIOUS PAGE
[ 145 1 — ]
o N72E, 68NW g F[ | Not polished. 4 a Intenskly deformed, re- -3
[ PyNQ-23)100 N NesW, 815w J F e TA welded., Not cut by crosa--J
o N85W, 20NE S |- Arva, y -
15 4~ 7‘ - e A, — cutting veinlets, No -
3 . o 2. ]
o ng-24] 100 1.2) 8 N8EW, 680NE F | i obgervable caloite. 3
L N82E, 28NW J [ . - = 3
[ 7Z N:SW‘ 10sw 7 F Nﬁt w; hﬁdm;};%r?, N Cataglastic. Fine-grained
140 b NQ-25]100 | 1.2f 77 NB5E, 56NW F [ ally aitered o 163. 67, 48 4% 160 iy, fused breecla, hairline
5 N ' N34W, 19NE 7 b Chins Fresh, essentially un- IV .2~ 160, 4° epidote. Medium greenish’]
169 N7SE, 61INW F | P altered below partinga T=—"— Myllonlte gray—tan at 159-160.6 ft =
[ F e .
- NQ-26] 98 | 1.2) 47 I ElChips gelr:e(r’ally pxrta]mt Ry Fault zone-transitional-not slick, 7
- H N83W, 56NE F b E[Not slickenaided '©!'ation. ew Btrl- =% Diorite. Slight alteration
r No-27] 98 1.5]| 57 NZIW'."‘"SW 5F ated surfaces, not :“‘x'x and foliated to about 168 ft ]
E—y;oh A ) N27E, 70NW F F_|Z[Smooth joint polished. ) Medium-fine grained, 3
[ l‘!ﬂﬂ! 00 | 1.2]m NBYE, 46NW F F |¥ Y xonY medium gray. =
|- 172 - e
F BOTTOM | OF BORING [ E
L s 3
o [ ]
F 9 p
o L ]
= r 3
o o 3
- - —
- s 't
F - ~
[ F B
o F 3
3 : :
3 L 3
> - -
F L ]
o o . 3]
r - p
;-— ol =
2 - 3
o - B
E o 3
E o ]
- - -
- - i
3 S e
i g ]
- - o
o F 3
L = 3
o 5 3
s o 3
- - E
E L 3
N - Standard penetration reaistance, blows/ft NOTES
Rec - Lemgth recovered/length cored, % SEABROOK BTATION
RQD - Length of sound core 4 In. and lenger/length cored, % PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
8 - Split apoon 1 Ground
o KE
gi U - Usdistisbed samples YANKEE ATOMIC ELECTRIC COMPANY
q S - Shelby tube N - Denlaon E '.'E.B.g.. R Comarg
F - Fixed platon P - Pltcher
O - Osterberg G - GE! Date: March 9, 1874 Project 7288
D - Drilling break k ~ Coeffioient of
wX - Weathersd, weathering permeability PAGE ___ 2 of 2 | LOG OF BORING __SRF 8
e e ————
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BORING LOCATION _ See Scotland Rd, site plan INCLINATION _Vertical BEARING DATE START/FINISH _Dec, 20, 1973 /_Jdan. 3, 1974
CASING ID 3 in. CORE SIZE _1-7/8 in. TOTAL DEPTH _ 118.3 n DRILLED BY American Drilling & Boring; T, Canning, T. Paquntte
GROUND EL (MSL) _17.8 gt DEPTH TO WATER/DATE 0.2 ft /_ Dec. 20, 1973 LOGGED BY Soil - K, L. Polk; Rock J. R, Rand .
WATER STRIKE, DIP
EL. SAMPLE RATH coNTENT T RQD| PRESSURE TEST | 3 rotiation N SOIL AND ROCK DESCRIPTIONS
MsL Depth] Type | N Computed J = Joint = ‘_‘f‘ (WeatherIng, defecta, ete.) {Type, texture, mineralogy,
and [ or |ADV, £gpm .k C = Contact Qe color, hardness, etc.)
ft ft No. | Ree. dnin/td % Graphic psl | 10™4em/sec| B = Beddlng [ @
11 s TTTTTT UV T < =
r 1,514 » Dark brown clayey lopsoil; some small roofs; organic odor, S1A-Mottled gray, brown, -
I 52' 27.4 3 and rusty-brown kilty clay, Low plasticity, s, (tor)~1,0 ts[.?SZ-Simllaer t%x Sg;nple SfA.—
F 532 28,2 [ | [with blooky atructure, s (torl >1,0 tsf, §3-Olive-brown gilty clay, Low to medium 3
e S4 33.0 - g!nshcit i w ahove PL; Konst ok{; somewhat blocky structuré. s (tor) > 1,0 tsf, S4- -
" i 379 - mzllnr o Sample S?. Syftor) > 1. 0 taf, 85-8Bimilar to Sample 53 but stiff; spots, ]
- o (tor) = 0,5~0.6 taf, §6-0live-hrown to olive-gray s’ﬂ?y clay. Medlum plasticity; 7
o SG 40.3 - nanstlcky; oontains a fow silt layera< 0.5 mm thick, & ftor) = 0, 36-0, 42 tsf, - -4
l'-—l() 57 40.0 (| [87-Stmilar to Sample 86, hut slightly sticky. 8y{tor) = H.32 taf, -
L o 3
rC C S8 0 45.8 - Gray silty clay. Soft; medium to high plasticity; stioky, ﬂu(tor) = 0,15 taf =
of o 3
F20 - —
- E 89 2 41,9 - Similar to Sampln 88, but has r blocky structure; appears disturbed. su(torj = 0,23 taf
:_ E 510 3 44,1 o Sim!lar to Snmple SR, but has n hlocky structure: appears very dlsmrbcd.s“(mr)=0.lmsT:
30 E 811 8 29,5 [_ Similar; to Sample S8, but medium stiff; blocky structure; appears very disturbed. -
r o su(tor) = 0.43 tsf 3
b~ = , ; =
9
Os12 9 29,6 TOP OF SAND o Similar to Sample S8, but haa a blocky structure; contains lnyers of sllty fine sand up ]
_gg [ARO 11 to 20 mm thick, .
5-40 E 813 11 - Gray fine sand. Uniform; clean; very fast reaction to shaking test. =]
T [Osu4 0 o Similar to Sample 813, hut also contains a layer of coarse sand. ]
o o8 -5
50 - 3 . A
r {1518 24 L Light gray fine to coarse sand. Wldely graded; very slightly silty; subangular grains;
- o contains & few gravoel pleces up to 15 mm In size, _ 3
[ 55 TODROF. TILL - B b
—e
570 TOP OF | ROCK L 2 _Oo 3
-40 | ng-1] 90 I Not wx internally, but Is ~a~ a7 Weldel Cataclastic. Generally J
:-60 H r . bleached by hydrmhermnl.:':vév brececia fine-grained, medium
9 E E| chips alteration. Minor wx ef- fﬁ' throughout  greenish gray (epldotized{
- NQ-2| 100 | 1.0 33 L |e P fects on partings. Parts :[}‘n‘. Predominantly welded ]
| 8 C & on follation, No pollshedf & & 2 breccia throughout .
o NQ-3| 100{ 1,2 26 o g slickensides. Some part- '3 "4 quartz veinlets x-cut 7
70 H / - |E{ Chips Ings striated. Moderate . a'ay foliation. 2
[ - IR} 72,50 wx 72,5 to 74.5'. P E
| NQ-4| 100 | 1.2 7 r Ground chips o'a's 3
- - 74, 5 N A ~
60 b K NQ-5] 97 ] 1.2 43 / F [E| chlorite B 3
.30 M N1E, 58NW T N . oo Tan Light yellow-green al- 4
- ¢ JANW P L Chips Nol wx internal,  Joints /o 1y, mylonite teration B0' to 81,7, ]
F King-¢] 100 | 1.5 28 ' i % - and prrtinga are not - = p
FH RA&w :fﬂgw iE Chips- polished. Some striated ~_» *_ 3
r o . slight wx surfaces. LSRN n
s NQ-7| 100 | 1,9 53 / NISE; 48¥ FE Ry Diorite. Medium- 1
90 [ - ‘\,"—’%" grained, medium gray.
[ Ne-8| 96) 2.0 65 North, 78E J | Chlorite- Ly :t Unaltered rock - feldspar]
i th“'/ggwi: '} o striated *ORK veinlets. Foliatedto 4
of - F “'y“ about 89' depth, -
-80 | NQ-81 98] z.0 o8 E Fresh and hard, Drills ‘X“ : 3
- 4 F . int | i . 3
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SUMMARY

The petrography of eight samples of drill core from the
vicinity of the Scotland Road fault, Newburyport, Massachusetts is
described in this report. The samples (with the important ex-
ception of sample SRF-5B) all show evidence of dynamic deformation;
That is, cataclasis, brecciation, and intense crushing--all
probably due to motion along the fault. The deformation clearly
took place after the regional metamorphism of the rocks (which
was probably associated with the Devonian Acadian orogeny) .

The microcracks produced in the deformational events appear in
thin section to have either annealed, or have been filled by
secondary minerals. There is no firm petrographic evidence

of recent deformation of these samples.

Sample SRF-5B may be a very important clue to the history
of movement on the Scotland Road Fault. It is an altered olivine
basalt that seems to be completely free of deformation. If the
thin section is representative of a significant volume of this
rock, then it may show that no deformation has occurred on the
Scotland Road Fault since this rock last cooled below about 500°C.
An even stronger statement can be made with respect to movement
on the fault after the alteration of the rock was completed:
Because the strength of diabase decreases with alteration and
because of the absence of deformational features in Sample
SRF-5B, we are quite sure that no movement occurred on the
fault after the alteration was completed. :

Table 1 is a summary of the rock types in the Scotland
Road fault suite. Detailed petrographic descriptions and
photomicrographs of textural features are given on the
following pages.

Table 1. Summary of Samples

Sample # A Rock Type

SRF-1A : Amphibolite breccia

SRF-2A . Mylonized quartz-musco-
vite schist

SRF-2B , Brecciated quartz-mus-

: covite schist

SRF-3A 67! Muscovite mylonite

SRF-4A 43! Chlorite augen gneiss

SRF-5A 42! Sheared granodiorite

SRF-5B 175" Altered olivine basalt

SRF-7A 116" Ultramylonite

SRF~-8A 155! ' Brecciated quartz-muscovite

SRF-8B 146.5' Brgggig%ed quartz-muscovite
schist ‘

spx-9n 80" Brecciated guartz-muscovite

schist
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PETROGRAPHY OF SAMPLE SRF-1A

Name: Amphibolite breccia

Macroscopic Description

This sample is a coarse—gréined dark green breccia.
Large (to l.5cm) angular fragments of dark green amphi-
bole appear set in a finer matrix of crushed amphibole
and finer-grained white minerals. Zones of continuous
mylonized and sheared materials cut across the sample.

Microscopic Description

Texture
The texture of the thin section is very complex.

Large single crystals can be seen to be split, sheared,
rotated, and crushed. The original foliation of the échist
is totally disrupted and the crystals are now randomly
oriented. 'Multiple sets of fine parallel cracks and/or
inclusion trains can be traced from an amphibole crystal
into an adjacent feidspar grain. Coherent fragments of
crystals can be "fitted" back together by eye, but they
are separated by fibrous chlorite. Large cystals have
cataclastic material along grain edges. Calcite viens
which crosscut the breccia are themselves deformed, and
crosscut by thin veins of undeformed plagioclase.
Mineralogy
Hornblende is the dominant constituent of the rock. It

is optically ‘negative with a large axial angle, and

pleochroic from pale green to dark greenish brown.
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Crystal fragments range in size from 0.0lmm 1.5cm.
The crystals contain abundant inclusion trains and
cataclastic material occurs within crystals and
bevels grain boundaries. The hornblende appears to
be unaltered except for a few overgrowths of blue-
green amphibole;

Plagioclase is the second most abundant mineral in the
rock. It occurs as untwinned crystals which were
probably a part of the original amphibolite schist.
Plagioclase formslarge (0.5 - 1.0mm) crystals which
are completely covered with linear sets of dusty in-
clusions. Most crystals appear strained and broken;
healed fractures are marked by strings of quarfz,
calcite, and fresh plagioclase.

Chlorite forms pale green, fibrous, slightly pleochroic
aggregates. All crystals display a consistent anoma-
lous "tiger eye” brown interference color. Some of
the chlorite seems to be post-brecciation recrystallized
mylonitic material which appears to be stretched be-
tween cystals. A lesser amount of chlorite appears
to be retrograded biotite which is recognized by small
amounts of relict biotite and remnant pleochroic
haloes.

Calcite appears in veins and fills interstices in the

matrix of the rock. Most of the calcite in the veins
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is highly distorted and elongated; but there are also
minor amounts of undistorted calcite in thin younger
veins.

Sphene occurs in accessory amounts as small nodular crys-
tals associated with fuzzy aggregates of leucoxene.
Opaque minerals form stringy aggregates in the mica flakes
and more rarely occur as roundish single crystals in

the matrix of the rock.
Apatite and Cordierite occur as small euhedral crystals
in the matrix of the sample.

Estimated modal composition

amphibole 45%
plagioclase 30%
calcite 15%
opague 5%

accessories 5%




-5

PETROGRAPHY OF SAMPLE SRF-2A

Name: Mylonized guartz muscovite schist

Macroscopic Description

Sample SRF-2A is a light greenish-grey rock. It appears

in hand specimen to be a brecciated cataclasite; in other
words, it has a very complex texture which may be the re-
sult of multiple deformations. The sample can be separated
into different domains of f;agments of coarser and finer
grained material. The fragments are separated by fine-
grained, lighter colored material.

Microscopic Description

Texture
The domains mentioned above appear in thin section as
very fine mosaics of granular quartz grains and scaly
muscovite. The average grain size is about 0.Omm.
The coherent fragments are separated by shear zones
of chlorite, calcite, sphene and ultrafine material which
is unresolvable with high magnification.

Mineralogy

Quartz 1is abundant in the rock fragments and occurs as
small (0.2mm) roundish grains. Many grains appear to
be crushed and granulated. Most grains have undulose
extinction. The quartz crystals are almost always
separated from each other by a film of minute mica flakes,
except in the coarser grained fragments where they are in

direct contact along sutured grain boundaries.
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Muscovite occurs as small scaly clusters of crystals.
Muscovite is a major constituent of the rock and has
three modes of occurrence -- 1) as minute aggregates
completely replacing what was probably feldspar, 2)
as thin films around individual quartz crystals, and
3) as part of the shear zones between the rock frag-
ments.

Calcite forms small aggregates in the shear zohes and
small veins which cut the rock.

Chlorite occurs in the shear zones between the fragments
as irregular stringers.

Estimated modal composition

quartz 40%
muscovite 35%
calcite 15%
chlorite 5%
unresolvable

material 5%
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PETROGRAPHY OF SAMPLE SRF-2B

Name: Brecciated quartz-muscovite schist

Macroscopic Description

This sample is a medium greyish green brecciated rock
which is very similar to sample SRF-2A in hand specimen.
It is slightly coarser grained than the latter sample
but is has a similar texture of sheared and brecciated
metamorphic rock fragments up to 2cm in size.

Microscopic Description

Texture

The thin section shows a complex texture of brecciated
guartz-muscovite rock. The fragments are of various
sizes but have an internal uniform grain size of 0.lmm
or less. The fragments are separated by zones of un-
resolvably fine minerals mixed with calcite.

Mineralogy

Quartz is one of the most abundant minerals in this.rock.
It occurs as irregular but generally ovoid grains
which appear to be highly strained and are 0.lmm
in size. Most of the gquartz grains are not in contact
with other quartz grains, and contain relatively few
inclusions and bubble trains.

Muscovite forms small scaly masses which thinly separate
quartz grains. The muscovite contains many small in-
clusions of opagques. Muscovite is a common mineral

in the shear zones where it has a weblike pattern.
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Chlorite is not very abundant in the main body of the
rock but it is quite common in the sheared zones be-
tween the rock fragments. It is generally very pale
green, only slightly pleochroic, and very weakly bi-
refringent.

Biotite occurs as a few relict grains associated with
some of the chlorite.

Calcite, clouded with fluid inclusions, fills the shear
zones and younger veins. It is also present in the matrix
of the fragments as small subhedral crystals.

Opaque grains are widely dispersed throughout the thin
sections as minute single crystals and aggregates.

Garnet crystals are present in the sample but are very
rare. nystals <0.lmm in size appear brownish at
the core because of tiny opague inclusions.

Estimated Modal Composition

quartz 35%
muscovite 40%
calcite 15%
chlorite 5%

opaques &
accessories 5%
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PETROGRAPHY QOF SAMPLE SRF-3A 67'

Name: Muscovite Mylonite

Macroscopic Description

This sample is a massive rock, mottled light and dark
grey, and almost gneissic in texture. Most grains are
too fine-grained to be recognized although enough larger
quartz grains are visible to give the sample its banded
appearance.

Microscopic Description

Texture

The sample is very fine-grained (-—0.0lmm) and vaguely schistose
in thin section. Very faint outlines of lenticular

shapes seem to mark former brecciated fragments. These
fragments are obscured by a fine network of stringy mica

which have a preferred orientation in another direction.

The complex texture of this sample suggests multiple

periods of deformation.

Mineralogy

Muscovite is abundant in this sample as ultrafine crystals
which are often optically aligned to give a weblike
appearance of the mineral. Muscovite is very finely
mixed with quartz in the matrix of the rock. It is
the major mineral in the sample, although one cannot see
it in hand speéimen.

Quartz occurs as isolated fragmental crystals in the

sample. It generally has indistinct grain boundaries.
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Quartz also appears to be mixed with the muscovite at
a very fine scale.

Calcite occurs commonly as 0.5mm roundish crystals in
the matrix and as thin aggregates following the schis-
tosity.

Opaque grains occur in small knots with streamlined out-
lines, and small crystals following schistosity.

Estimated Modal Composition

muscovite 70%
quartz 15%
calcite 10%
opagques 5%

Note: Another thin section from this core exhibits similar
textures but contains small domains which are calcite

rich.
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PETROGRAPHY OF SAMPLE SRF-4A 43'

Name: Chlorite augen gneiss

Macroscopic Description

This sample is a fine-grained augen gneiss. It has a
dark green matrix of indistinguishable minerals and
0.5mm "eyes" of white crystals. Thefsample shows strong
directional foliation which is crosscut by younger veins
of light colored minerals.

Microscopic Description

Texture

In thin section, the sample shows a complex, almost chaotic
texture. It is basically a mOsaié of fragmental quartz

and feldspar crystals and aggregates with lenticular shapes
sandwiched by shear zones of chlorite, calcite, and
opaques. Thin veins of calcite cut the foliation.

Mineralogy

Chlorite is the most abundant mineral in the rock.
It is pale green, pleochroic, and exhibits anomalous
brown interference colors. Very fine, scaly aggregates
of chlqrite are commonly finely mixed with quartz and
opaque grains. Larger crystals of chlorite show small
amounts of relict biotite.

Plagioclase occurs as intensely sericitized, poorly twinned,
fragmented crystals in the augen.

Quartz has three modes of occurrence in this sample: 1)

large broken crystals in the augen, 2) very finely
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mixed in the matrix, and 3) fresh crystals in thin
veinlets.

Calcite is a very common mineral in the matrix, shear
zones, and in veins. It commonly has deformed twin
planes.

Orthoclase occurs in accessory amounts as anémalously
fresh appearing fragmental crystals in the augen.
Opaque grains are widely dispersed throughout the thin

section as minute crystals.

Estimated Modal Composition

chlorite 35%
plagioclase 20%
guartz 15%
calcite 20%
orthoclase 5%
opaque 5%
Note -- the bulk mineral composition of fhis sample suggests

that its protolith was a mafic igneous rock.
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PETROGRAPHY OF SAMPLE SRF-5A 42'

Name: Sheared granodiorite

Macroscopic Description

This sample appears in hand specimen to be a massive,
coarse-grained igneous rock with no evidence of defor-
mation. The average grain size is apprdximately lmm.
Visible in hand specimen are pink feldspar, white quartz,
and an unknown green mineral.

Microscopic Description

Texture

The thin section has the hypidiomorphic granular texture

typical of plutonic rocks. Equidimensional crystals

showing varying degrees of alteration are crosscut by
thin veinlets. The major deformational features in the
thin section are: healed cracks, undulose extinction of
the minerals, and a narrow shéar zone,

Mineralogy

"Plaéioclase“, once a major coﬁponent of this sample, has
been completely kaolinized with only a few rare traces
of the original twinning or textures left. The kao-
inization reaction produces excess Sio2 which can be
seen in the thin section as a thin rim around each kao-
linized graiﬁ. These peculiar rims are optically uni-
form around each crystal. The rims only occur along

feldspér—feldspar contacts but do not occur along feld-

spar—-quartz contacts.
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Quartz occurs as 1 mm blocky crystals with undulose
extinction and numerous inclusion trains. Quartz-
feldspar boundaries are generally smooth wher eas
quartz-quartz boundaries are sutured, a sign of par-
tial recrystallization. Quartz also occurs in the
rims around kaolinized feldspar grains as mentioned
above.

Microcline occurs as slightly altered crystals with a
microperthitic texture.

Chlorite forms pseudomorphs after biotite and amphibole.
It is medium green, weakly pleochroic, and contains

abundant needles of opaques.

Calcite occurs as small clusters of crystals finely mixed
with kaolinite alteration products, as thin veinlets,
and as aggregates in the matrix. Calcite also fills
the one shear. zone in the thin section.

Accessory minerals in this rock are opaques, apatite, and
sphene.

Estimated Modal Composition

"plagioclase" 40%

microcline 20%
quartz 25%
chlorite 12%
opagque &

accessories 3%
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PETROGRAPHY OF SAMPLE SRF-5B 175'

Name: Altered olivine basalt

Macroscopic Description

This is a massive, dark greenish grey aphanitic rock.
Small dark phenocrysts (0.5 - 1.0mm) and 0.5mm white
amygdules are visiblé in the black groundmass. There
are no signs of deformation such as shear zones or even
veins.

Microscopic Description

Texture

The sample has a very fine-grained (<0.lmm) intersertal

texture. The matrix texture is somewhat obscured by

partial alteration of the minerals. The vesicles are
rimmed with fibrous minerals. The phenocrysts are com-
pletely replaced by alteration minerals.

Mineralogy

Plagioclase occurs as small (0.1lmm or less) laths in the
matrix of the rock. It does not form any phenocrysts.
The plagioclase is generally poorly twinned and par-
tially altered to a sericitic product.

Pyroxene crystals occur as small roundish grains with
small scale intergrowths with opaque rods. It is
pinkish brown in color and is probably augite.

Serpentine completély replaces roundish 1.0mm phenocrysts

| of olivine. Serpentine also occurs as fibers in
the matrix of the rock, and as the lining of the

amygdules.
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Calcite forms twinned single crystals in the amygdules
and is otherwise rare in the matrix.

Estimated Modal Composition

plagioclase 35%
pyroxene 35%
serpentine 10%
calcite 10%
sericitic
alteration 10%
Note ~- This sample is probably from a dike which post-dates

movement along the Scotland Road fault since it is

completely undeformed.




_17_

PETROGRAPHY OF SAMPLE SRF-7A 116°

Name: Ultramylonite

Macroscopic Description

This is a compact, extremely fine-grained, mustard colored
rock. A few small whitish augen (0.5 - 1.0mm) are visi-
ble in the hand specimen. The matrix is buff colored,
highly sheared looking material.

Microscopic Description

Texture

This is an ultrafine-grained crush breccia. The original
texture of the rock is totally obliterated. The apparent
mineral layering is due to 'smearing' of the grain in
local shear zones.

Mineralogy

The rock is so fine-grained that individual crystals are
difficult to discriminate, except in the few augen of
quértz, calcite, and opaque minerals. The matrix is ex-
tremely finely-ground quartz, mica, calcite, sphene, apa-
tite, and opaque minerals. Calcite occurs in small nod-

ules which show some signs of recrystallization.

Note -~- the fine-grained nature of this rock precludes any

further discussion of its mineralogy or texture.
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PETROGRAPHY OF SAMPLE SRF-8A 155.

Name: Brecciated guartz-muscovite schist

Macroscopic Description

This sample is a dark ereenish grey rock. On a fresh
surface it appears to be a fine grained quartzite cut by
narrow black shear zones and mottled tan zones. The wet
sawed surface shows the texture of a breccia with distinct
fragments ranging in size from 1lmm to lcm. The fragments

are separated by the tan material; both are cut by the black

shear zone.,

Microscopic Description
Texture
The texture in thin section is similar to other samples
in the suite. Lenticular fragments of various sizes of
quartz muscovite rock are separated by ultrafine-grained
shear zones. Average grain size is O.lmm. The relative
proportions of quartz and muscovite varies from fragment

to fragment.

Mineralogy

Quartz occurs as roundish grains which are almost always
isolated from each other by varying amounts of musco-
vite. Some of the crystals appear to be broken.

Muscovite forms scaly masses which are vaguely schistose.
Muscovite is a major component of the rock.‘filling
interstices, between quartz grains, shear zones. It

forms the bulk of several lithic fragments.




Chlorite is a majo
between lithic
in the fragment
pleochoic, and

colors.
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r constituent of the sheared zones

fragments although it is not abundant

s themselves., It is pale green, slizhtly

exhibits anomalous blue interference

Opaque grains, finely mixed with leucoxene, form intricate

integrowths pse
and occur as eu
Calcite is common
It also occurs
fragments, and
Sphene forms fine

fragments and o

udomorphous after tabular biotite plates
hedral crystals in the lithic fragments.
in the shear zones as elongate crystals,
as minute single crystals in the lithic
in a few thin, undeformed veins.
granular aggregates in the matrix of the

ccurs as stringers in the shear zones.,

Estimated modal composition

Quartz L 5%
Muscovite 30%
Chlorite 10%
Opaque 5%
Calcite 5%

Sphene 5%
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PETROGRAPHY OF SAMPLE SRF-8B  146.5'

Name: Brecciated gquartz-muscovite schist

Macroscopic Description

This sample is strikinely similar to SRF-8A in hand
specimen, It is dark greenish-grey in color. On a fresh
broken surface, it appears fine.grained and structureless,
On the sawed surface, one can see lenticular fragments of
various sizes, thinly outlined by lighter colored material.
The core is broken along a major fracture surface.

Microscopic Description

Texture

The texture of the sample 1s variable and complex.
The rock fragments consist df roundish quartz grains and
scaly micas; the grain size and composition of the fragments
varys. The lithic fraegments are separated by mylonite
which consists of ground quartz, mica, chlorite, and
calcite.

Mineralogy

Quartz is the most abundant and most coarsely grained
mineral in the rock. It occurs as roundish grains which
vary in size (0.1-0.3mm) and abundance (60%-40%) in the
different lithic fragments. The crystals commonly con-
tain inclusions. Quartz crystals are rare in contact
with each other. A minor amount of quartz occurs in
thin veins which cut the rock and probably post-date
the brecciation,

Muscovite occurs as scaly aggregates whose crystals are
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much less than O.lmm in size. The acgregcates form
most of the matrix of the lithic fragments. Submicro-
scopic muscovite appears to occur in the mylonized zones.
Chlorite forms pale green O.,lmm crystals in the she ar zones.
Chlorite less commonly occurs in the matrix of the lithic
fragments. a
Opaque grains occur in the shear zones, in the matrix and
in a few rare veins,
Carbonate forms irrecular clusters of crystals in the
shear zones but does not occur in the lithic fraecments.
Sphene occurs in minor amounts as gralny aggregates in the
matrix of fraements and in the mylonized zones.

Estimated modal composition

Quartz Lo%
Muscovite Lo%
Chlorite 10%
Calcite 5%

Opaques 5%
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PETROGRAPHY OF SAMPLE SRF-9A 80’

Name: Breccliated guartz-muscovite schisgt

Macroscopie Description

mhe texture of this sample is similar to that of samples

8A and 8B, although the rock is light tannish-grey in color.
Lenticular and irregularly shaped fragments O.l-lcm in

size are recognizable in a highly sheared matrix. Indi-
vidual minerals are too fine-grained to recognize in hand
specimen. Thin veins of light~colored minerals and, more
rarely, opaques are present.

Microscopic Description

Texture

The thin section exhibits the chaotic texture of the
rock. Lenticular quartz-muscovite lithic fragments are
elongate parallel to foliation. Mylonized zones appear
to be structureless. Irregular semi-parallel veinlets
cut the foliation.

Mineralogy

Quartz occurs as roundish grains in the lithiec fragments.
The grains appear to be highly strained and in places
brokens They commonly contain linear arrays of in-
clusionss Very finely ground quartz is apparently
a constituent in the mylonite zones. Several thin
veins of quartz cut the rock. The margins of the
‘veins are commonly sutured and show signs of recrysta%liza—
tion; in some places the vein quartz is optically

continuous with quartz erains which it cuts.
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Muscovite forms scaly masses between quartz grains in the
lithic fraements. The individual crystals are minute
but seem to show a general preferred orientation parallel
to the foliation. Muscovite appears to be relatively
more abundant in the finer-grained lithie frasments
than in the coarser-grained fragments.

Calcite is prOmihant in the mylonized zones and in a few
veins., It occurs less commonly in the matrix of the
rock fragments.

Sphene aggregates are also common in the shear zones but
sparsely distributed in the rest of the rock.

Opaques seem to be concentrated in the shear zones between
lithiec fraesments in clusters of 0.lmm crystals. They
also occur in a few veins and as euhedral crystals
in the fragments.

Estimated modal composition

Quartz - 35%
Muscovite 30% .
Calcite 20%
Sphene 5%
Opaques 10%

Note:s The light color of this sample is apparently due to the
virtual absence of chlorite in the shear-zones coupled with

the relative abundance of calcite.




Photo 1., Sample SRF=-=1A.
Amphibolite breccia.. Plane
polarized light. Width of
field l.5mme This photo-
micrograph shows a typical
field of view of this sample.
Note that the large dark-
ish hornblende crystals

are sheared. The lighter
grey crystals are plagio-
clases. See also Photo 2.

Photo 2. Sample SRF-1A. Amphi-
bolite breccia. Crossed polarized
light. Width of field 1. 5mm.

This photomicrograph shows a

ma jor shear zone in the rock.

The elongate crystals are de-
formed calcite. See also Photo 1.




Photo 3. Sample SRF-2A.
Mylonized quartz-muscovite
schist., Cross polarized
This photomicrograph shows
one large lithic fragment
covering 3/4 of the photo-
graph and consisting of
roundish quartz grains and
fuzzy muscovite. The dark
zones around the fragment
are shear zones of chlorite
and other unresolvable min-
erals. See Photo 4 for

an enlargement of the
lithic fragment.

Photo 4. Sample SRF-2A. My-
lonized quartz-muscovite schist.
Plane polarized light. Width
of field 0.5mm. This photo is
an enlargement of the

large lithic fragment shown in
Photo 3. The roundish grains
are quartz, and the matrix is
scaly muscovite, opaques,

sphene, and tiny euhedral crystals

of calcite as in the left center
of the photo.



Photo 5. Sample SRF-2B.
Brecciated quartz-muscovite
schist. Plane polarized
licht. Width of field 1, Smm.
This photomicrograph shows
the chaotic texture typical
of this rock. Note the len-
ticular fragments of vary-
ing grain sizes. The round
white crystals are quartz;
the darker minerals are

scaly muscovite, sphene,
calcite and opagues. See
also Photo 6, an enlargement
of a part of this field
magnified. Note the similar-
ity of this sample with
SRF-ZAO ’

Photo 6. An enlargement of

a portion of Photo 5. Sample
SRF=-2B. Brecciated quartz-mus-
covite schist. Plane polarized
light. Width of field 0.5mm.
This photomicrograph shows the
chaotic texture typical of this
rock. The round white crystals
are quartz; the darker minerals
are scaly muscovite, sphene, cal-
cite and opaques. Note the
similarity of this sample with
SRF'ZA [}




Photo 7. Sample SRF-3A 67°'.
Muscovite mylonite. Crossed
polarized lisht. Width of
field 1.5mm. This photo-
micrograph shows the

typical texture of this

very fine-grained sample.
The few larger grains are
fragmented quartz crystals.
They are set in a finely
ground matrix of quartz,
muscovite and lesser amounts
of calcite, sphene, and
opaques.,

Photo 8. Sample SRF-4A 43*,
Chlorite augen gneiss. Plane
polarized light., Width of field
l.5mms This photomicrograph shows
a polycrystalline 'eye' (lower
half of photo) in a crushed and
sheared matrix. The licht grains
in the photo are mostly plagio-
clase and quartz. The large
darker grey crystals are chlorite,
Note the concentration of

opaques in the shear zone in the
upper right corner.




Photo 9. Sample SRF-5A 42°,
Sheared granodiorite.
Crossed polarized light.
This photomicrograph shows
a typical field of view

of this sample. Note

the large fuzzy gralns.
They are kaolinized plagio-
clase crystals which have
narrow rims of optically
continuous quartz., These
rims were probably pro-
duced as a result of the
kaolinization. Note that
the rims do not contlnue
along a quartz-plagioclase
grain boundary at the left.
The medium grey grains are
microperthite, and the

light erey grains are quartz.

Photo 10. Sample SRF-5B 175°'.
Altered olivine basalt. Plane
polarized light. Width of field
l.5mm. This photomicrograph is a
good example of the texture of
this sample. 1In the upper left

is an amygdule filled with twinned
calcite and lined with fibrous
serpentine, At the right is a
phenocryst of olivine which has
been completely replaced by serpen-
tine. The matrix consists of
laths of plagioclase (white) and
darker crystals of pyroxene and
black opaques. See also photo

11, an enlargement of the matrix.




Photo 11, an enlargement of
A portion of photo 10.
Sanle SRF-5B 175'. Altered
olivine basalt. Plane
polarized light. Width of
field 0.5mm. This photo-
micrograph is an enlarge-
ment of the matrix.

Photo 12. Sample SRF-7A 116°'.
Ultramylonite. Plane polarized
light. Width of field 1.5mm.

This photomicrozraph shows

typical texture of this rock.

Dark shear zones can be dis-
tinguished against the back-

ground of highly crushed minerals.,

See also photo 13,




Photo 13, an enlargement of

a portion of photo 12, $ample
SRF-7A 116', Ultramylonite.
Plane polarized light. Width
of field O.5mm. The rock 1is
so pulverized that only a
few grains can be identifiled
with certainty--some dark
nodular sphene, a few

quartz grains and a few
agegregates of calcite.

Photo 14, Sample SRF-8A 155°,.
Brecciated quartz-muscovite schist.
Plane polarized light. Width

of field l.5mm. This photomicro-
graph shows a typical field of
view. Two large lithic fragments
are separated by a dark grey shear
zone consisting of chlorite, cal-
cite, and finely ground quartz and
muscovite. The white grains in
the rock fragments are quartz
which are surrounded by darker
muscovite, calcite, sphene, and
opaque grains.




Photo 15. Sample SRF-8B
146.5". Brecciated quartz
muscovite schist. Cross
polarized light. Width of
field 1|5mm- This phO‘tO-
micrograph shows parts of
three lithic fragments.

Two of the frasments are
coarser=-grained than the
fragment in the lower right.
The larger roundish grains
are quartz and the fuzzy
material is fine grained
masses of muscovite. A
thin black line of chlorite
and opagques separate the
three fragments. Note

the similarity of this
sample to SRF=8A.

Photo 16. Sample SRF-9A 80°,
Brecciated quartz-muscovite

schist, Cross polarized liecht,
Width of field l.5mm. The left
hand side of the photomicrograph
shows a lithic fragment of roundish
quartz grains surrounded by scaly
masses of muscovite. At the

right is a stringy mylonite zone
consisting of pulverized quartz

and muscovite with carbonate and
opaques. This sample is similar
to samples SRF-8A and 8B

except for the absence of chlorite.




ATTACHMENT No. 4

K-Ar AGE DETERMINATIONS OF SIX SAMPLES
FROM THE SCOTLAND ROAD FAULT ZONE

GEOCHRON LABORATORIES DIVISION,
KRUEGER ENTERPRISES, INC.
CAMBRIDGE, MASSACHUSETTS 02139
for
WESTON GEOPHYSICAIL RESEARCH, INC.
WESTBORO, MASSACHUSETTS 01581




KRUEGER ENTERPRISES, INC,

GEOCHRON LABORATORIES DIVISION

BRIV NG L TAR U] T R, SATATITV T O IR  r + JAN AT 2 ¢

16 May 1974

Richard J, Holt
Weston Geophysical
P.0. Box 364
Weston, MA 02193

Dear Mr, Holt:

Enclosed are the analytical reports of the K-Ar age determinations on
two (2) of the six (6) samples sent to us by Gene Simmons at M.I.T. I
have already given these results to you by telephone.

We analyzed sample 5B as a whole rock and obtained an age of about 199
m.y., and we analyzed a sericite concentrate from 8A and obtained an
age of about 248 m.y. This latter concentrate contained a significant
amount of feldspar, but with a sample of this sort it is often not
possible to obtain a high quality mica concentrate. The measured age
of sample 8A should be a reasonably good metamorphic age for the rock.

If you have any questions, please do not hesitate to contact me. In

the meantime, I am enclosing our invoice for this work., I will contact
you as soon as the remaining samples have been analyzed.
General Manager

encl: 2 reports & invoice #4401

Sincerely,

Richard H. Reesman

SPECIALISTS IN GEOCHRONOLOGY & ISOTOPE GEOLOGY

24 BLACKSTONE STREET ® CAMBRIDGE, MASSACHUSETTS 02139 & (617) B75-3691




KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET o CAMBRIDGE, MA, 02139 o (617)- 876- 3691

POTASSIUM—-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK
Our Sample No.  R-2813 Date Received: 22 April 1974
Your Reference: SRF 5B (]7501') 4 Date Reported: 14 May 1974
Submitted by:

Richard Holt

Weston Geophysical Res. Inc.
P.0. Box 364

Weston, MA 02193

Sample Description & Locality: Dark basalt drill core, SRF 5B (175.1")

Material Analyzed:  \Whole rock, crushed to -40/4100 mesh.

Ar 20*/K 0 = 01230 AGE= 199+ 9 M.Y.

Argon Analyses:

Ar*°* ppm. Ar *°*/ Total Ar 0 Ave. Ar*°* ppm.
. 01647 686 : .01638
.01628 «645 ’

Potassium Analyses:

% K Ave. %K K4Y, ppm
1,095 1.091 1,331
1.087

Constants Used:

e )

1
Ag = y -10 =
$=4.72x1071°/ year AGE WY a0

Ae =0.585 x 10719/ year
K4/K=1.22x10"%g./qg.

Note: Ar*°* refers to radiogenic Ar*°.
M.Y. refers to millions of years,




KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET o CAMBRIDGE, MA. 02139 o (617)- 876- 3691

POTASSIUM—ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK
Our Sample No. M-2820 Date Received: 26 April 1974
Your Reference: SRF 8A Date Reported: 15 May 1974

Submitted by:  Richard J. Holt
Weston Geophysical
P.0. Box 364
Weston, MA 02193

Sample Description & Locality:  Sericitized meta-sediment, drill core #SRF 8A.

Material Analyzed: Sericite concentrate with substantial feldspar remaining.

Ar*9*/K*% = 01550 AGE= 248+ 9 M.Y.

Argon Analyses:

Ar4°* ppm. 4 Ar 9%/ Total Ar %9 Ave. Ar*°* ppm.
«09410 .891 .09629
.09848 .791

Potassium Analyses:

% K Ave. %K K ppm
5.086 5.092 6,212
5.099

Constants Used:

1 Ag+ A 40
= -10 = ——— In| 28 : Ar
Ag=4.72x1071%/ year AGE e F A [ Ae X K 40 * 1]

Ae = 0.585 x 107! °/ year
K4°/K=1.22 x 107 g./g.

Note: Ar*°* refers to radiogenic Ar*°.
M.Y. refers to millions of years.




KRUEGER ENTERPRISES, INC,

GEOCHRON LABORATORIES DIVISION

e B S L R P e R e T S

31 May 1974

Richard Holt

Weston Geophysical Research Inc.
P.0. Box 364

Weston, MA 02193

Dear Mr. Holt:

Enclosed are the analytical reports of the K-Ar age determinations on
the remaining four (4) samples of the six (6) we received from Gene
Simmions last month. '

The amphibole in SRF 1A gave an age of 324 m.y. Samples SRF 2A,
SRF 3A, and SRF 5A 42' were analyzed as whole rocks and gave indist-
inguishable ages of 256 m.y., 269 m.y., and 272 m.y. respectivg]y.

Judging from past analyses we have done for you I suspect these numbers
are about what you expected.

If you have any questions, please do not hesitate to contact me. In

the meantime, I am enclosing our invoice for this work. We look forward
to serving you again in the near future.

Sincerely, ;
E:.chard H. Reesman %

General Manager

RHR/dm
encl: 4 reports & invoice # 4414

SPECIALISTS IN GEOCHRONOLOGY & ISOTOPE GEOLOGY

24 BLACKSTONE STREET © CAMBRIDGE, MASSACHUSETTS 02139 @ (617) 876-3691




POTASSIUM—ARGON AGE DETERMINATION

KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET o CAMBRIDGE, MA, 02139 o (617)-876- 369

REPORT OF ANALYTICAL WORK

Our Sample No. A- 2814

Your Reference: SRF 1A up

Date Received: 22 April 1974

Date Reported: 31 May 1974

Submitted by:
Richard Holt
Weston Geophysical Res. Inc.
P.0. Box 364
Weston, MA 02193
Sample Description & Locality:  Coarse-grained amphibolite

Material Analyzed: Amphibole concentrate, -40/+100 mesh.

Ar4o*/K*° = 02069

AGE = 324 + 14 Mm.Y.

Argon Analyses:

Ar‘°* ppm. Ar49*/ Total Ar 4°
.01967 679
01981 . 704

Potassium Analyses:

% K Ave. %K
. 786 .782
.778

Constants Used:

1
A3 =4.72x1071°/ year AGE = Y .

Ae =0.585x 10719/ year
K4°/K=1.22x 10 g./g.

Note: Ar4°* refers to radiogenic Ar *°.
M.Y. refers to millions of years.

Ave. Ar4°* ppm.

.01974

K%, ppm
« 954

!n[?\ﬁ“L Ne | ArfO* 1]




KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET e CAMBRIDGE, MA. 02139 e (617)- 876 -3691

POTASSIUM—ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK
Our Sample No.  p.2817 Date Received: 26 April 1974
Your Reference: SRF 2A . Date Reported: 31 May 1972

Submitted by: Richard J. Holt
Wegton Geophysical
P.0. Box 364
Weston, MA 02193

Sample Description & Locality: Sericite schist

Material Analyzed: Whole rock, crushed to —-60/+100 mesh.

Ar 0*/K20 = 01604 AGE= 256 + 10 M.Y.

Argon Analyses:

Ari%* ppm, Ar %%/ Total Ar*° Ave. Ar?°*, ppm.
.03235 ' .676 .03307
.03378 . 807

Potassium Analyses:

% K Ave. %K K4°, ppm
1.699 1.689 2,061
1,680

Constants Used:

1
- -10 - ——— .
A3 =4.72x 10719/ year AGE NI

Ae = 0.685x 10719/ year
K*°/K=1.22 x 107 g./q.

In[:7\(3+ Ne  Artor 1]
K40

Note: Ar?"* refers to radiogenic Ar*",

M.Y. refers to millions of years.




N
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| GEOCHRON LABORATORIES DIVISION

i

\) KRUEGER ENTERPRISES, INC.

’//v 24 BLACKSTONE STREET o CAMBRIDGE, MA. 02139 o (617)-876- 3691
POTASSIUM—ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK
Our Sample No. Rr-2818 Date Received: 26 April 1974
Your Reference: SRF 3A , Date Reported: 31 May 1974
Submitted by: Richard J. Holt

Weston Geophysical
P.0. Box 364
Weston, MA 02193

Sample Description & Locality: Sericite schist
Material Analyzed: Whole rock, crushed to —60/+100 mesh.
Ar4°%/K*° = 9190 AGE= 269 + 10 M.Y.

Argon Analyses:

Ar*°%* ppm, Ar *%*/ Total Ar*° Ave. Ar?°* ppm.
.07748 .913 .07756
.07763 . . 787

Potassium Analyses:

% K Ave. %K K 4%, ppm
3.782 3.761 4,589
3.741

Constants Used:

1 Ag+ A 4o
A8 =472x1071%/ year AGE = NS '”[ﬁ e xAr + 1]
40
Ae =0.585x 10719/ year K
KA4/K =1.22x 107 g./q.

Note: Ar?* refers to radiogenic Ar ",

M.Y. refers to millions of years.




KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET o CAMBRIDGE, MA, 02139 o (617)-876-3691

POTASSIUM—ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK
Our Sample No. R-2819 Date Received: 26 April 1974
Your Reference: SRF 5A 42’ | _ Date Reported: 31 May 1974

Submitted by: Richard J. Holt
Weston Geophysical
P.0. Box 364
Weston, MA 02193

Sample Description & Locality: Altered pranodiorite

Material Analyzed: Whole rock, crushed to -60/+100 mesh.

Ar 40 */K 40 = .01710 AGE = 272 _'t 10 M.Y.

Argon Analyses:

Ar4°* npm. Ar 49*/ Total Ar *° Ave. Ar+°* ppm.
.06782 .879 f .06893
.07003 .872

Potassium Analyses:

% K Ave. %K K4°, ppm
3.341 3.304 4,030
3.267

Constants Used:
1 +- a0
N =4.72x1071%/ year AGE = N '”[E X Re X Ar + 1}
' e

A +
Ae =0.685x 10719/ year
K4°/K =1.22x 107* g./g.

Note: Ar*°* refers to radiogenic Ar *°.
M.Y. refers to millions of years.
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PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

SEABROOK STATION

PORTSMOUTH FAULT INVESTIGATIONS

Investigations have been conducted along the general path of the in-
ferred Portsmouth fault between Portsmouth and Hampton, New Hampshire,
in an attempt to locate and define the inferred feature, and to examine the
nature and structure of unconsolidated Pleistocene deposits which overlie
bedrock in the area. (Figure 1)

All investigations have failed to locate or to suggest the existence of
the Portsmouth fault. Well-stratified outwash sand deposits of Pleistocene
age, as exposed in the walls of a number of gravel pits at scattered loca-
lities along the general trend of the inferred fault, show no evidence of
tectonic faulting subsequent to their deposition.

Consideration of all available facts leads to the conclusion that the
Portsmouth fault does not exist.

I. DEFINITION OF THE PORTSMOUTH FAULT

The Portsmouth fault was originally postulated by R. F. Novotny to
trend southerly in an arcuate path for a total length of 12; miles from
Pierce's Island, Portsmouth, to the Taylor River, Hampton, New Hampshire
(Novotny; 1963). Novotny's bases for postulating the fault include:

1) brecciated and faulted rocks in the Kittery formation in an exposure on
Route 1 By-pass, Portsmouth; 2) brecciated and partly silicified Kittery
formation rocks exposed on the southeastern shore of Goat Island, New
Castle; 3) brecciated and partly silicified Kittery formation rocks exposed
near the east end of Brumley Hill, North Hampton; 4) the presence of
granitic intrusives in the Rye formation near the Kittery contact; 5) an
apparently unconformable stratigraphic relationship between the Rye and
Kittery formations along the trend of their contact zone.

Novotny further interpreted the Portsmouth fault to form the steeply
west-dipping contact between the Rye and Kittery formations. Displace-
ment was inferred to be down on the west, suggesting a normal fault,
Outcrops were reported to be too few and too poor to attempt calculation
of fault displacement. '




II. INVESTIGATION PROCEDURES

A. Preliminary - General Area

As a preliminary investigation of the Portsmouth fault, J. R. Rand
walked portions of the fault trace as it was defined by Novotny, and
examined gravel pits and highway road cuts and construction excavations
in a strip about 2 miles wide overlapping the postulated trace of the fault
from Portsmouth to Hampton. Each specific outcrop cited by Novotny as
proof of faulting was also examined. R. J. Holt of Weston Geophysical
Research, Inc. and J. R. Rand together viewed by helicopter the in-
ferred trace of the fault between the Seabrook site and Gerrish Island,
"Maine. J. R. Rand also studied commercial aerial photographs covering
the zone from the site to North Hampton, and his own color photographs
taken along the path of the zone during the helicopter inspection. Back-
hoe trenching and ground magnetometer surveys have also been conducted
in Greenland, New Hampshire, 8 to 9 miles north of the Seabrook site, in
an effort to locate the fault (Point "A" on Figures 1 and 2). Several bed-
rock samples were taken along the zone for radiometric age dating.

B. Detailed - Breakfast Hill Road, Greenland

Just to the northeast of the intersection of the New Hampshire Turn-
pike and Breakfast Hill Road, Greenland, a wide area of outwash sands,
ice-contact gravels and cobble till deposits was excavated for Turnpike con-
struction subsequent to Novotny's field studies in the area (Point "A" on
Figures 1 and 2; Figure 3; Figure 4). Within this large area, numerous
low, glacially striated surfaces of Rye formation bedrock are now exposed
in the floor of the reclaimed borrow area, in contradiction to Novotny's in-
terpretation of Kittery formation terrane in this area. Survey control for
investigations was provided by McKenna Associates, Portsmouth (map
attached) .

1. Coakley Sand Pit

As shown on Figure 3, backhoe trenching in an operating sand pit
at the northwest corner of the area exposed additional outcrop of the Rye
formation bedrock. Boring PF-1 was drilled on a N50W (True) bearing
at an inclination of about 43° to a depth of 276', taking oriented core samples,
in a search for a possible Rye/Kittery contact in an apparent folded structure
which underlay well-stratified and undisturbed outwash sands exposed in
the north wall of the pit.




Boring PF-1 encountered only interbedded gneiss, fine-grained
schist and thin interbedded quartzites of the Rye formation, and was
terminated as it passed to the west of the edge of the sand pit. The
structure of the Rye formation in the boring, as indicated by orienta-
tion measurements of bedrock foliation, is that of a tight syncline which
dips steeply to the west. Five zones of welded breccia were encountered
in the boring, the thickest of which included 7.5' of welded quartzite
breccia at 249.5' to 257' depths in the hole. The brecciated rock in
PF-1 was fresh, compact, thoroughly welded or annealed, and did not
show polished or slickensided surfaces on partings.

No mineralization, hydrothermal alteration, shear zones, or other
evidence of major faulting was encountered in the boring. The welded
brecciation is of the type found frequently in borings in metamorphic
rocks in the region, and is interpreted to be associated with strains
developed at the time of folding and metamorphism of the region during
the Acadian orogeny. Two diabase dikes encountered in the boring were
fresh, unaltered, and showed normal intrusive contacts.

2. Loch-Coombs Reclaimed Borrow Area

As shown on TFigure 4, three core borings (PF-2, PF-3, PF-3A)
were drilled across the property line between lands of Anthony Loch
and Richard Coombs, at the north edge of a reclaimed borrow area to the
north of Breakfast Hill Road, to investigate the western boundary of a local
magnetic anomaly.

a. Ground Magnetonmeter Survey

Because the bedrock exposed throughout the Breakfast Hill study
area is represented only by Rye formation metavolcanic rocks for as
much as one-half mile to the west of Novotny's fault trace, and com-
prises no outcrops of Kittery formation quartzites as had been inter-
preted by Novotny, the presence of a fault contact betweeéen these two
formations in this area cannot, by definition, exist. Having no forma-
tional contact to investigate for these current studies, Weston Geophysical
Engineers, Inc. undertook a ground magnetometer survey to determine
whether any anomalous magnetic features might occur which could sug-
gest faulting within the Rye formation itself. Technical details of this
survey are presented in a report by Weston Geophysical Engineers, Inc.,
attached herewith.




The magnetometer surveys show no anomalous magnetic intensities in
the zone of Novotny's fault trace in five profiles which were conducted ac-
ross the inferred trace at intervals influencing a zone of almost 4,000
along the trace from north to south. In the area of Coombs Pond (Figure 4),
a local magnetic anomaly high was detected on 3 survey lines (Lines 6, 2ZNR
and 2R). The apparent alignment of this anomaly is about N10E, parallel
to the strike of bedrock foliation in the area. Novotny's inferred fault trace
in the same general area strikes about N40E, transverse to foliation.

b. Borings Investigations

Two borings, PF-2 and PF-3A, were drilled at approximately 40° in-
clination to the southeast to investigate bedrock conditions at the western
boundary of the local magnetic anomaly. A third boring, PF-3, was drilled
vertically to determine bedrock depth prior to drilling PF-3A. The results
of these borings are generalized in cross section on Figure 4, on which also
is projected the magnetic profile of Mag. Line 6.

Overburden, which was not specifically sampled in these three borings,
is comprised of outwash sands overlying a sandy boulder till. Boring PF-2 was
drilled to a depth of 271' (about 201' in bedrock), in light gray banded gneiss and
dark green amphibolite, intruded locally by weakly magnetic diabase dikes. PF-3
was drilled to a depth of 50' (10' in bedrock) in gray and greenish gneiss. PF-3A
was drilled to a depth of 204.3' (124' in bedrock) in gray banded gneiss, dark
green amphibolite and, at the bottom 5' of the boring, notably magnetic, salmon-
feldspar gneiss, with a single diabase dike. The location of the basal magnetic
gneiss in PF-3A conforms reasonably with the downward projection on the local
bedrock structure of the magnetic anomaly found by surface surveys. The
weakly magnetic dikes in the borings conform with a slight increase in magnetic
intensity found by surface surveys.

The condition of bedrock in PF-2, PF-3 and PF-3A was weakened by
weathering effects on moderately closely-spaced jointing to about -70' Eleva-
tion. In no boring, however, were there slickensided or polished joint sur-
faces, gouge zones, hydrothermal alteration or any other visible evidence of
bedrock faulting.

C. Petrographic Examinations

The petrography of three samples of drill core from Boring PF-2 has
been described by Professor Gene Simmons and Dorothy A. Richter of
Massachusetts Institute of Technology.




Sample Depth Field Description Petrographic Description

PF-2A 99.5 - 99.9 Gneiss Felsic Metatuff
PF-2B 136.0 - 136.5' Diabase Metabasalt
PF-2C 262.0 - 262.4' Amphibolite Fine Grained Amphibolite

Simmons and Richter conclude from their studies that "Evidence for dyna-
mic structural deformation, either recent or ancient, is entirely absent. In sum-
mary, we find no petrographic evidence that these three samples are associated
with a fault. If a fault does exist in the region from which these samples were
obtained, then either its deformation was not so pervasive as to effect these
three samples, or else the deformation occurred before metamorphism and all
petrographic evidence has been erased by the last metamorphic event".

The full report by Simmons and Richter is attached herewith.

III. RESULTS OF INVESTIGATIONS ALONG THE INFERRED FAULT

None of the current investigations along the path of the inferred Portsmouth
fault has detected or suggested the presence of a through-going fault structure
along the zone of the Rye/Kittery contact between Portsmouth and Hampton. No

exposure of Pleistocene deposits seen along this zone has shown internal structures

suggestive of tectonic fault displacement.

A. Novotny's "Faulted" Outcrop Exposures

1. Route 1 By-pass, Portsmouth (Point "B" on Figures 1 and 2)

Novotny cites a road cut on the north side of the Route 1 By-pass in
Portsmouth as suggesting the presence of the Portsmouth fault nearby, but
not within, the road cut exposure. This exposure shows two steeply west-
dipping zones of weathered and rusty rock material interlayered in gneiss
and quartzite. In one of these weathered zones, an open drag fold was
interpreted by Novotny to represent differential movement, down on the west.
This folding could also represent simple folding of the beds, signifying an
anticline to the west.

The rock materials within these two weathered zones are not slicken-
sided or mineralized, and the rock adjacent to the weathered zones shows no
hydrothermal alteration. Very similar open folding can be seen in an un-
weathered exposure of quartzitic rock near the Rye/Kittery contact, 3.54 miles
852W of this locality, on the west right-of-way of the New Hampshire Turn-
pike, where there is no evidence of fracturing. Fold structures of the type




seen at the Route 1 By-pass and on the New Hampshire Turnpike right-of-
way are most logically explained as simple small-scale drag folding formed
during the regional folding of the Rye anticline. The exposure on the

Route 1 By-pass is suggestive of faulting only because it is weathered. Rye
formation rocks occur on both sides of the weathered zone at the Route 1
exposure.

2. Goat Island, New Castle (Point "C" on Figures 1 and 2)

Bedrock structure on the southeast shore of Goat Island is a complex
jumble of brecciated Rye formation metavolcanics and guartzite. The breccia
is welded, and is intruded by diabase dikes. No "trend" of faulting is ap-
parent at this locality to suggest a through-~going fault plane which might
connect this exposure with the exposure cited on the Route 1 By-pass,

2.1 miles to the southwest.. The apparently random distribution of meta-
volcanics and quartzite breccia blocks suggests that fault structure in this
area may represent explosion breccia, which Hussey (1962) has also found
as discontinuous masses 3 miles to the east on Gerrish Island, Maine.
Hussey suggests that the breccia at Gerrish Island may relate to volcanic
activity associated with the Cape Neddick and Tatnic volcanic complexes,
southwestern Maine.

3. Brumley Hill, North Hampton (Point "F" on Figure 1)

The brecciated quartzite cited by Novotny for the east end of Brumley
Hill showed some healed fracturing and rusty staining in a dark, fine-
grained quartzite, Billings (1956) interpreted this area to lie in a broad
fold zone in the Rye formation. No through-going shears were apparent
in the exposure to suggest the presence of faulting. The exposure no longer
exists, having been removed during construction of a new north-bound lane
of the New Hampshire Tunrpike.

B. Granite in the Rye Formation

Novotny states (1963; p. 147): '"Although metamorphic zones are
apparently not displaced because of the fault, the presence of concordant
foliated and granulated Breakfast Hill granite only in the Rye formation and
near the Kittery formation contact supports the hypothesis of a fault de-
veloped during the Acadian period of orogeny, along which deeply buried
and intruded portions of the Rye formation were elevated". (Point "D" on
Figures 1 and 2)




Foliated granite, seen in a number of places in the Rye formation,
appears to be a primary metamorphic constituent of that formation, having
formed by recrystallization ("granitization") of the inherently feldspathic
Rye formation rocks. These granitic masses appear genetically related
to a process of metamorphism within the Rye, rather than to plutonic in-
trusions from a separate deep-seated source. Because of the fundamental
lack of feldspar in the Kittery formation, furthermore, no comparable
granitization of the Kittery could have occurred at the time the Rye was
being recrystallized and granitized.

Whereas the granites of the Rye formation to the east of the Rye/
Kittery contact do not in themselves offer any proof that the Rye has
been elevated relative to the Kittery, plutonic intrusives of the Exeter
diorite are found in the Kittery formation to the west of the Rye/Kittery
contact, tending to negate an hypothesis of fault displacement based on
the presence or absence of igneous rocks in the metamorphic terrane.
(Point "E" on Figures 1 and 2)

C. Unconformable Rye/Kittery Stratigraphy

Whereas Novotny interpreted an unconformable stratigraphic rela-
tionship between the Rye and Kittery formations in the area between Ports-
mouth and Hampton, outcrops of the two formations are widely scattered,
and the contact between these formations is nowhere exposed along the
121 mile path of the inferred Portsmouth fault. On Gerrish Island, Maine,
about 5 miles east of Portsmouth, Hussey (1962) interprets the Rye/Kittery
contact to be conformable, grading upward through progressively less
feldspathic gneisses of the Rye formation into biotite quartzites typical of
the Kittery. ' ‘

Novotny, Hussey and Billings (1956) all define the Rye formation as
metavolcanic and the Kittery as metasedimentary, predominantly quartzite.
"Novotny interprets the contact between these two formations to be defined by
a major fault structure, while Hussey and Billings do not. Novotny, further-
more, defines the geographic location of the Rye/Kittery contact as much as
three-quarters of a mile to the east of the contact trace defined by Hussey
and Billings. Figure 1 shows by a dotted line the contact between the Rye
metavolcanic member and the Kittery formation as defined by Billings to
the southwest and by Hussey to the northeast.




Current investigations have indicated that Novotny's contact trace
trends from Portsmouth to North Hampton through a terrane characterized
only by bedrock exposures of the Rye formation metavolcanic member.
Since the metavolcanic member of the Rye is made up of an original
sequence of different types of volcanic rocks and interbedded sedimentary
units, unconformable stratigraphic relationships might be expected in the
zone where Novotny has defined the Rye/Kittery contact. Such relation-
ships would not, however, signify the presence of a major fault zone,
Furthermore, foliation structure symbols shown on Figure 1 (after Novotny and
Hussey; and J. R. Rand reconnaissance) indicate a reasonable parallel-
ism of bedrock structure along Novotny's inferred fault trace in this area,
with no suggestion of the alledged formational unconformity.

D. Radiometric Age Dating

Four outcrop samples (PF-S1, -S2, -S3, -S4) were taken at intervals
along the path of the inferred fault for radiometric age dating (K-Ar). The
locations and K-Ar ages of these samples, along with three other samples
taken from Borings B2, B4 and B9 at the site area in 1969, are defined on
Figure 1. Age determinations were obtained by Geochron Laboratories,
Division of Krueger Enterprises, Inc., Cambridge, Massachusetts.

Sample Location Rock Type Material K-Ar Age

PF-S1 Towle Road, Hampton Quartzite Biotite 268+10 M.Y.
PF-S2 Rte. 151, North Hampton Quartzite Amphibole 308+14 M.Y
PF-S3 Rte. 1, Portsmouth Gneiss Muscovite 294+10 M.Y .
PF-S4 Rte. 1, Portsmouth Quartzite Mica-Quartz 262+11 M.Y,
B2 129.5' - Boring B2 Qtz. Diorite Biotite : 294+ 9 MY,
B4 93.0' - Boring B4 Schist Biotite 254+ 9 M.Y
B9 12.3' - Boring B9 Bio. Diorite Biotite 284+ 9 M.Y

No anomalously young ages were found in this dating program. All ages found
conform to previously reported regional data which indicates a Permian thermal
event for the area (Zartman et al, 1970). The lower ages obtained in this
investigation (PF-S1, PF-S4 and B4) are mineral dependent, with argon loss
associated with the fine-grained materials analyzed.




"IV. CONCLUSIONS

Field investigations have shown that

1. The graphic trace of the alleged Portsmouth fault bears no meaning-
ful spatial relationship to the contact between the Rye and Kittery formations,
along which the fault was postulated by Novotny to trend.

2. There is no evidence of the alleged unconformable relationship be- -
tween the Rye and Kittery formations,

3. There is no evidence of anomalous magnetic intensities on the in-
ferred fault trace in Greenland, New Hampshire.

4, Examination of drill cores in the area of the alleged fault trace in
Greenland, complimented by petrographic studies of core samples, indicate
no evidence of faulting in that area.

5. There is no evidence of a through-going fault structure associated
with the specific bedrock exposures cited by Novotny as indicating the
presence of the Portsmouth fault.

6. There is no justification for ascribing the presence of granitic rocks
at ground surface in the Rye formation terrane to the differential uplift of
these rocks along a nearby fault.

7. There are no meaningful variations in radiometric ages of rocks
along the alleged fault trace.

8. Ground and aerial examinations have failed to detect any anomalous
landforms or stream patterns along the trace of the alleged fault.

9. Pleistocene deposits exposed in road cuts and gravel pits along the
alleged fault trace show no features which might imply tectonic faulting in
the area.

The current investigations have concluded that the Portsmouth fault does

not exist.

John R. Rand
Consulting Geologist

September 1974
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ATTACHMENT NO. 1

GROUND MAGNETOMETER SURVEY
BREAKFAST HILL ROAD AREA

GREENLAND, NEW HAMPSHIRE

WESTON GEOPHYSICAL RESEARCH, INC.

WESTBORO, MASSACHUSETTS -




GROUND MAGNETOMETER SURVEY
BREAKFAST HILL ROAD AREA

GREENLAND, NEW HAMPSHIRE

SUMMARY

This report details a ground magnetometer survey conducted by
Weston Geophysical Research, Inc. in the vicinity of Breakfast Hill Road,
Greénland, New Hampshire. This study was completed in conjunction
with a general geologic investigation of the inferred Portsmouth fault, as
proposed by Novotny (1963).

Five separate magnetic lines were run across the trace of the in-
ferred fault. No magnetic evidence for faulting was found on any of the
profiles.

INSTRUMENTATION

The survey was begun with a vertical field, torsion magnetometer
{Askania, Model Gfz), which is tripod mounted and must be leveled prior
to each reading. Because this procedure is difficult in soft or swampy
ground, which is extensive in the investigation area, the vertical field mag-
netometer was replaced with a total field, proton precession magnetometer

(Geometrics, Model G-816), which requires neither tripod nor leveling.




METHOD

The survey method consisted of making total magnetic field intensity
measurements at péced intervals along a predetermined line. The interval
used varied from 50 to 100 feet. The magnetic sensor was oriented north
(magnétic) for each reading, and readings were repeated to insure precision.
A base station was established, and base station readings were taken reg-
ularly to determine the diurnal variation of the earth's magnetic field during
a gi’ven portion of the survey. The diurnal variation has been removed from
the final profiles. Careful notes were taken during the survey so that the
presence of magnetic interference sources (i. e., power lines, buried metal,
houses, parked vehicles, etc.) could be considered in the final analysis.
RESULTS

Total field intensity magnetic profiles were made from data for five
traverses in the area of investigation. As shown in Fig‘ure Ala, Profiles 2R,
2NR and 6 are located at distances extending up to approximately 2,500 feet
northeast of Breakfast Hill Road, near Coombs Pond. Profiles 4 and 5 are
located at distances extending up to approximately 1,500 feet southwest of
Breakfast Hill Road. All five magnetic profiles crossed Novotny's inferred
fault trace at nearly perpendicular angles. Any magnetic expression of
Novotny's inferred fault (within the Rye formation) should, therefore, have

been readily apparent.




Figure Ala locates the inferred fault trace relative to magnetic pro-
files reported in Figure Alb at or near the following profile points: 3+0
on Line 6, 1+5 on Line 2NR, 16+0 on Line 2R, 15+0 on Line 4, and 13+0 on
Line 5.

No evidence of the postulated fault was found. Further examination
of the profiles indicates that localized énomalies, probably due to local
variations in magnetic mineral concentrations known to be bresent in the
Rye formation, appear on each of the traverses near Coombs Pond. Pro-
files 6, ZNR and 2R show such an anomalous condition, which appears to
trend N1OE in the vicinity of the three lines. It should be noted that this

strike is parallel to the bedrock foliation of the area.
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ATTACHMENT NO. 2

GEOLOGIC BORINGS LOGS

BORINGS PF-1, PF-2, PF-3, PF-3A




BORING LOCATION _See Breakfast Hill R, aite plan INCLINATION 8.5 BEARING _N50 W DATE START/FINISH __Feb. 19, 1974 /__March 21, 1974
CASING ID 3 in. CORE SIZE 2-1/81ta1-7/8 in, TOTAL DEPTH 276.0 ft  DRILLED BY _Amecrican Drilling & Boring Co.; K. Allen
GROUND EL (MSL) _78.1 It DEPTH TO WATER/DATE 1.7 ft / - LOGGED BY _Soil - K, Polk; Rock -J, R, Rand
WATER STRIKE, DIP
EL. SAMPLE “"E{ coNTENT °FRQD| PRESSURE TEST ¢ " 7000 © - SOIL AND ROCK DESCRIPTIONS
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60 | INX-15) 96 ]13,1] 22 L. ° Quartzite evenly laminated fold-
- | o 85" Joint ¥resh and hard, Jeints Quartzite spathic quartzite. Dis-
o NX~16] 100 7.3] 64 o and partings are clean, e erete fairly pure quartzit
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,'__80 = Rusty stain | [Quartzite feldspathic gneiss, Light—
o NX-23] 97 [18.4] T3 N3TE. 74NW FE Gneins gray, and fine-grained, o
o 3 i p
F H NGOE, 32SE S L B dnrk gray hornfelsic e
E [dNx-24) 100 | 0] w5 NS N JE schiat. ;
20 ¢ o M NSOW. ANE J [ E Fresh and hard. Some Welded ]
-y - > - i i . - 0 ) -
F Inx-25l 100 6.6 83 N75EI,' anw g F thin ocalcite contings on ™ micro-fault SLYIS'L‘ of some open drag E
L N3aw, 18NE J F % joints. Joints and part- folding suggests that b
C M V i R o g Ings not slickensided. ayncline is to the west,
o nx-26] 96 |17.4| &8s Ns2E, 7aNw FE | ™ Fald sense Rack fabrlc olfset Jocally
F N - 1H {gynoline to P weided micro faults. 3
(100 lorizontal S I ;\-‘:wt u =
E [dNx-27 100 | 7.2{ 73 N45E, ASE J © I} vugey ) ]
- H E Micro faukt- _j
3 gk, 928E T [ | i Y
- NX-24 100 5.6 95 NAIE, E - Fresh and hard through- welded Rye formation, Predomieg
[ ] o aut. Jnints and partings ’ nantly fino-grained, dark J
:'"0 - arc generally elean, Not | Quartzite gray (homfelsic) felds- ™
o [NX-291 100 7.41 93 o wx, Surfaces arc not pothic schist. Very hardJ
o H E‘ N 6W, 10NE J - 183 D slckonsided. Quartzite Almaost masaive texture.
- ) - Lime Intevbedded locally as 5
- 4 NX-30 100 § 24.4] 75 ’ o 1
0+ : 4 N%SE' 83§E :} o silicate shawn with fairly pure ]
120 NISE, 7INW Fl =\ cuartaite  White auartzite beds, ]
E nx-a 99 | 5.6) 82 N20E, 62Nw FE |0 Quartzite 3
- - i 4
E' £l Fresh and har! through- |=5ZC5 Quartzite 3
o INX-33 97 4.0 95 N . f ings E
F 4 N1ow, 778w Kt (5] Minor chlorite out. Joints und partings | Ryc formation, as abave.]
- I NAIW, 66NE SE 5| Pyrite coated arc clean. Not slicken- . p
F-130 NGGE, 63NwW ¥ 1N sided. Has only very Fairly evenly, thinly
- dnx-a4 100 c.2| 90 NGEE, TANW FE C minor tendenay tn pn.rt laminated throughout, ]
o H 4 L it on foliation although laminae loeally 3
- NA3E, GINW 14 : are wavy, Rome complex]
o qNX-14{ 100 5. 6] 100 - : " wolded folding, b
o 4 =N Il clde E
L1 N47E, 36SE J [ ] ¢m foliation i~ | precela -
E [qux-as| 100 | 12.8] 58 / L meiss p
F o Minor vy PN ]
o - —4
: - -4
-20 £ o ]
N - Standard penetration resistance, blowa/ft NOTES
Rec - Length recovered/length cored, % 1) No clays present; Lhirefore nn water SEAB R:OOK STATION .
RQD - Length of sound core 4 in. and longer/length cored, 7. oontents were determ ined. PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE
Bl8 - Splitapoon ! Groundwater \ YANKEE ATOMIC ELECTRIC COMPANY
WjU - Undisturbed samples
o - uﬂlnd ooraen, ~
<} S- Shelby tube N - Denlson D Sruomamnls.as Fomeey
F - Fixed pision P - Pitchar
O - Osterberg G - GE! Date: May 14, 1074 Project 7286
D - Drilling break k - Coeflictenl of
wx -~ Weathored, weathering permeability x = Qriented core PAGE 1 of 2 LOG OF BORING LE2
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BORING LOCATION Sco Breskfast Hill Rd. site plan INCLINATION __ 48.5° DEARING _N50W = DATESTART/FINISH _ Feb. 19,1974/ _March 21, 1974
CASING D 3in, CORE SIZE 2-1/8 10 1-7/9 in. TOTAL DEPTH 276.0 ft DRILLED BY _American Drilling & Dorlng Co.; K. Alicn
GROUND EL (MSL) _ 79,1 ft DEPTH TO WATER/DATE 13.7 ft/ - LOGGED BY Soil - K, Polk; Rock - R, Rand .
KE
EL. SAMPLE RATE OATER . orRQD| PRESSURE TEST i_T:“Fo];BgL: .8 SOIL AND ROCK DESCRIPTIONS
MSL IncomlType | N | OF Computed | J = Joint m {Weathering, defects, ete.) (Type, texture, mineralogy,
and or |ADV, £pm _ C = Contacl 8 « color, hardnera, etc.)
It {] No. | Rec. fmin/f4 % Graphic pai 110" cm/mec] B = Bedding |Y m
IABARARARY "_§ = Slickenside CONTINUED FROM PREVIQUS DAGE.
' || E
1 | Mistatch =
E NQ-34 100 9.2 {100 D Fresh and hard. Somoe ]
-20 N23E, 7TBNW F D minnr powdery wx offects] - nelas 1
o g - 9 Prodominantly quartzite,
- N 428w J | 4 - -5
[ 15013‘“}—37 160 4.8 ng 82w, E ?: :om;:ol:]t'ss;l:d part ineiss  yory fine-grained, medium ]
L - N32W, 28NE J | R P & gray. Fairly massive. B
r
- i = Local interbeds of felda-  —f
b kivg-as| 100 | 5.0/ a7 NaZE, DZSE T b pathic gnelas. Fused fault ]
wse, 6ose 3 F Dty Ealeitic b
< r o T plane at 165. 3", p
. Nasw, 10NE 0 | HIL cining -
o kiNQ-38f 100 5.2 1100 o Fresh and hard, Jdoints * .2 2 U2 . - -
< || r and partings show only — Rye l‘ormahr;n. Fine-graine;
F ANE J L ) - D3 k ds -3
= kivq-4ol 96 5.4] 96 Nlﬁ“f. ZANE local minor wx effeets. | {27 ‘:;’; g;;;;:rf]c ;p:latlhlc:‘;art p
L NGSW, F15W b Partings arc not pollshedd==" 5% o y OvEmYy p
F N 1 ane b ABERRY vaguely follated. ]
700 NQ-41] 98 | 6.6 m NAOE, BISE J E k|| Minor rusty ]
F L : 3
L. F -4
" kNQ-42[100 | 5.6 95 N36E, 1688 J [ 7]
b r *Kuartzite ]
-40~¢ [ NBgE, g%g}: g o . 3
[~189 NG-43] 100 a0l 50 / NAOE, STSE - Fresh and hard, Joints —(Gneiss  Ryn formation, as ahove o
[ Q-4 ) - n and partings show only with local zones of felds- ]
o o D local minor wx effects, pathized quartzite and feld- J
- kNQ-44} 53 %81 93 I Not slickenaided or spathic gneiss. ]
t ] o poliahed. Medlum p
[150 v@-45[ 100 | 6.0f 58 / C ~|conrse B
L " NG2ZE, GONW  J | ~|Diabase 3
E W, 358W Jf 3
E kRQ-d6| o2 | 78] o / NB2W, b9sW J | =
b H 7 b Chips-slight ) ey ’/- Welded brcccmA:xl c?rgtac( b
S ha-47} 100 | 1e.0] s2 - wx effects Fresh and havd, Excell- + =+ hooler Fusgd contact dipg 60 4
200¢ . n © ent drilling, Partings in o . 3
F - N + + 4 [Chill biabase, Medium-grained
o dinbase break across dark ith white pheno-
E F(NQ-:%B 100 | 6.6]100 I core, Not jointed. Not |t Tt - qt“:agtt‘;‘“ Not }‘)’] 3
o - r wx ar slickensided. + t+ yst sp B ably 3
60§ J r et calcitic, ]
F .k [NQ-49] 100 | 3,6 100 L -
21 i - ter Diabase, as abnve, 3
F F + =4 ]
o - - Slight w: + -
- f{NQ-50[100 | 4.2{100 - 1RRE wx e 3
L [ - L—J‘" Fused contact ]
< 5 Fresh and hard, Only "\,“i‘; p18.7' -~
:'22‘7[5(_‘ NQ-51] 100 6.6] 65 - minor surface wx offccts Ij__._‘., Rye formation. Finc- E
- - an joints and partings, “_—;» = grained, medium to dark E
[ Klvg-sz|100 8,0l 100 E Y Not slickensided, nEy gray. Feldspathic, evenly 3
n B S foliated throughout,
E NISE, 85SE F [ Moptd Ehow 3
o p
E'ZSHL( INQ-53] 100 14.61 100 NBOE'. 11SE § - D ‘_f_.‘;:‘_& -
F H NOaW, B58W J Pyrite xtals T 1
L E . X—> 1
- king-54f 100 5.0 40 // -~ Chips~fresh ‘L.“";"..’__‘ E
E H 5E, 868E F [ | Fresh and hard. On! i Rye formation, Fine~
_go—+ v - Slight wx resh and hard. y 2a ye formation, Fine 4
Ces ’_(JNQ-ES 100 4.0 98 N6OE, 1658 § - minor surfice wx effects ,‘.—‘-.4_; grained, dark gray. Evenl; 3
F . a7 rE Pyrite on joints and partings. Ly foliated (eldspathic quartzite 4
" NI1SE, 87SE F r Not slickensided TN Quartzite. Fine, medium
F e " N31F, 708E S C Slight wx * L g site. ' b
E pNa-ssf 98 | s.of o7 N 186 SE RN gray. E
o o R p
- i (NQ-57] 100 7.01 45 // Ly ‘A‘.‘A;é‘ 49.5¢ Fused contact
254 ] N24E, 38SE § [ Not wx AQAAA‘ Welded breceia, Quartzite
o o aay fragments, angular with somd
F o g{NQ-58 100 8.0] a3 // N2OE, 755E J E_ Vuggy AL, veining. Annealed rock -1
C N . . throy, 1
3 // c Fresh and ard. Only (5 OREL T
F kiNg-59 100 6.6| 43 / NI3E, Horiz. F { : P uarizite Rye formation. Predomi- 4
L20d | minor surface wx effects, T'TE nantly fine-groined, dark
E N75W, SNE J[ B chipe-slight -IZ'._; gray feldspathle quartzite. J
:_ 5: NQ-6 100 6,0¢ 33 N25E, Vort P":'. surface wx %S *{Diabase 4
- NIOE, 78SE ¥ s v L 4
~100T  k|NQ-61{ 100 | 6.0] 5B IS L < p
oo N42W, 50NE 8 F EP'__ =7 |Dinbase, ]
o - 5 ¥ Fused 1
. kiNq-6 100 | 6.8] 100 E 10 =2 p
[276 - oS ared -
- BOTTOM | OF BORING |- ]
- a E
- - 3
@ * =
- NOTES
N Standard penetration reaistance, blowa/ft S E AB Ro O K ST AT I 0 N
HRec - Length recovered/length cored, % , .
RQD - Length of sound care 4 in. and longer/length cored, % PURLIC SERVICE COMPANY OF NEW HAMPSHIRE
Q B - Split apoon pl Gr dwat YANKEF, ATOMIC ELECTRIC COMPANY
u - Undisturbed samples
& P! 2§ wited PraEE——
o] S - Shelby tube N - Dentann ol etrkns o Rastmin Lmpay
F- Fixed piston P - Pitcher \
O - Oaterberyg G - GEI Date: Mgy 14, 1974, Project 7286
D - Driiling break k - Coefficient of
wX - Weathered, waathering permenbitity PAGE 2 of 2 LOG OF BORING __PF1

q) OROTECHNICAL RNOHIEERA NG




Breakiast Hill Road
BORING LOCATION greenland, New Hampshire INCLINATION 40 ° BREARING S50F DATE START/FINISH July 9, 1974 /__Juty 24, 1097}
CASING ID aln CORE SIZE _2-1/8 in, TOTAL DEPTH 271,0 It DRILLED RY Amcrican Drilling & Boring Co.: K, Allen
GROUND EL (MSL) '62,0 ft DEPTH TO WATER/DATE -2.1 ft /_ _July 19, 1974 LOGGED IY  Nofl - K, T, Polk; flock - J, R, Rand
T WATER T1 STRIKE, DI
EL. SAMPLE RATH conren °f RQDP| PRESSURE TEST F = Follation | 2 SOIL AND ROCK DESCRIPTIONS
MSL Depth| Type N OoF Compute J = Joint © s (Weathering, defects, ete.) (Type, texture, mineralogy,
and | or |ADV. Epm ok C = Contacl 8 x color, hardness, ete.)
ft ft No. | Rec. fmin/f % Graphic pai 1107 lem/pec| B = Bedding o
e, n ﬁ”r”nn 5 = Slick 1]
ey - ey
A - B
_Y F - g
C - 3
. o ]
10 - 3
50 4 L p
F - 3
F r 3
b2 — —
b F 1
o E 3
L e
F F ?
o é 3
L 3
P30 —
[ - 3
" : %
E - 3
r - -4
10 - -
[ - p
F-s0 [—- -
sin | + :
5 : " ;
- L NN ]
a0 - —
o F r 3
L 65 TOP OF ROCK - 3
F N E [ Sand seam Subiret to slight wx W Diabase and gmelss houliters (7Y
F | ] RX-1 50 2,71 30 E 1| Moderate wx thraugheu! and parts /:'7_ i 3
=70 '_ - ' Slight to readilv on folintion, I 70 Top of rock (7) -
o NX-2 | 93 3,0 a F {45 moderate wa Core characlerized K Drag Gneiss,  Bandeed light and medd
o ! £ 4] throughout by lisks 172" 102" in folding  19m grav, Uine-grained, 3
- NX-3| 9% 3,0 0 - |i] Miner voggy length, Alfnor (an thinlv laminated,  Fused dia- “j
o | » . r - hase inclusion af 79
o [ |~ rusty staining on hase inelusion g . 3
e AR Sight wx olnts, Not glleken- |« 777 w0, g Contact hroken, Not slickensiderd
_an F NX-41 100 | ; 0 I [ slded or polished, T Diabace, Tigse dark B
AU 3.0 o Vuggy <1, 5" Cantac! brolken, Not slickenslded.]
- oF A E
- H / 5%k R q;;:':‘r::: wx . Quariz e
n C |yle .
s [ s suhieel 1o slight wx L Quarta 7]
a0 | | NX-5| 100 .7 8 - small throughow on loliation| = ™7 - (inciss, Hanmded to thinky 3
F 22°¢ \{ . 'v dve vuurs Characlerized by per=} , ~ « laminated light and medium
L / F :’:r ahh‘ o‘ RS Jastve small vugs, - grav, Pine iovery fine 3
M - roughau Parts on foliation i {—  — grafned, foldspathlc with TocaH]
£ / , - l 1/2" to (" intervals, |- I auarizltie or cherty bantding.
o . , 'S =7 Definitely not Kittery Quart- -
NX-6i ] 100 34 32 —| it care o " —
_s0 Fied Wk l Core confalng . zile, Prohablv metamarphosed
o b [f mumerous small aeid voleanics, ]
- H - vugs E
- - -
F F I l’;ﬁ:h rite Fresh internatly, hat B
- x-7] o s.n| n4 ot stthjeel ta vug developd « - ]
=110 ‘ =1+ . o
: ) b mont |I|rnn'):||l‘H”- (}““ PR Bocames more Teldspathle 7]
L = Eli he wx ealeite ?) Jdeintg . attin, s 3
o " X o and parlings are not P e b
o NX-&}| 100 3.0 63 Nevo ]
o H X ' ! o ki \,(‘H e WX sllekensided, nr pot- ’- 3
o N Y . ]
F L ~NX-9] ton 4.8 52 F 15 pvrte 1shed, A |19, 7 lirabun contact. Xot siickensided.]
watl =11l .- - . | T e -4
g0 F ) 7 - 1[ '\::MMO Fre sh ';mnl )Imn:. (mly i v; N Dabase.  Fine-medium 3
o - - ) iy Al « p
- 1 NX-14 100 iEN 4n C n(I)r VUERY I\:‘lnnr m(:l -.n]n»llnn s pratned, dark grav, p
o / F 1 picote ( Teets, nsely Dabase, Medium-graived, 7
o - I iolnted, Joinis are 1o X : " b
- E i L slick o) RN dark grav, Masslve, Some ]
Eran] [NX-11) o G809 Cly "nll‘jh" IL": fled or . loeat porphyritic texture, -
o 1 C1i poilshed, ! \ N small phennervsts, R
I 4 Rl t ' p
- E | i) stight we ]y . R ]
s PI-21 Ree s finer-grs e
- wxo1d o7 sl a0 e L 'I B RBeeomes Mliner-grained, .
o / o i £ hing JLU o zane b
] o =
C F 4
[ o 3
3 F ]
4 9 p
g F 3
N - Standard penctration resistance, blows -t NOFES
Ree - dangth recovered/length cored, ' S E A B R’O 0 K S T A T I O N
RWYD - Length of sound core 4 in. and langer /length cored, % PURLIC BERVICE COMPANY OF NEW HAMPSHIRE
g8 - split spoon nample Groundwnter YANKEE ATOMIC ELECTRIC COMPANY
Wi - Undlaturbed vamples
o A ATl INBBIB « o xicrs v
¥ - Fixed piston P - Pitcher
Q- Oaterberg G- GEl Dales Aweust 15, 1974 Project 7286
n Drilling break k - Coefficient of R
wx - Weathered, woeathering permenbility IPAGE 1 of 2 LOG OF BORING -2
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Breakfast Hill Road
BORING LOCATION _Greenland, New Hampshire INCLINATION _40- BEARING __SS50E DATE START/FINISH July 9, 1974 /__Jduly 24, 1974
CASING ID Ain CORE SI1ZE 2-1/8 tn, TOTAL DEPTH 271. 0 ft DRILLED BY Amerlean Dritling & Boring Co,: K, Allen
GROUND EL iMSL} 400 p ft DFfPTH TO WATER/DATE -2.1 ft / July 19, 1974 LOGGED BY Soll - K. 1.. Polk; Rnck = J. R, Rand
WATER STRIKE, DI
EL. SAMPLE RATE conpeny °TRQD| PRESSURE TEST | 00t o W SOIL AND ROCK DESCRIPTIONS
MSL Depth| Type N OF Computed J = Joint «© 5 (Weathering, defecta, etc.) (Type, texture, mineralogy,
and or |ADV. £pm _ k C = Contact 8 x colar, hardneas, etc.)
ft ft No. | Rec. pmin/t4 % Graphic pst 1074em/mec| B = Bedding . a
MAARAAREN S.= Sltekensld CONTINUED_FIOM PREVIOUS PAGE
[ o 3
: - -4
o - o
L N 3
b -
FIR S - - 4
:..'ﬁ;, 1 80 | 4% o /J - *hips Slightly wx throughout, —)leul 139.5' contacl hroken -
[ H o Not slickensided. 3
[ [Owx-14 3| 44| o [ L2 C (5 3
E - 'r s:;’;‘v Gnelss, feldspathie, 3
r o Generally fresh locally quarizitic, ]
5 I ; p
- NX-16f 100 5.0 31 [ |+ internallv, Quartzitic tight 1o medium gray, 7]
15 i
s 1”1 Hii — . irregular gneissostte. ?
I K hetler Same lacal minor vug Locallyv schistose, ]
a0 ; € develapment, Joinis Quartzitic Medium grained, e
: NX-16 100 G.4 41 - !5 088 WE and partings are nol B
3 b slickensided, 3
1601 g 3 Chips Quartiz.nse Becomies darker grav, -
[ Nx-17] 62 7.5| 28 BE Falrlv fresh fnlernally, finer grained irregulariyy
L L] o Some minor local vug Folialed schist, 7
o / o developmenl. Not feldspalhic, i
. 1 slickensided,
E 170 NXx-18] 988 7.5 51 / ook . h
EH " ':_ 9| Chips Falrly fresh internally, Drag Folds  Schist, gneissie- -
I B Some minor vugm: tex- - feldspathic as above, 1
- sx-19] 24 6ol 12 L Strlated jolnt  lures, and powdery wx Approximately 177.3' presume wx 3
3 b 9 . E Nol pollshed  effects on inints and contact, Not slickensided, 3
X 4 I |4|Rods dropped  partings, Joints are 7
10| fix-20] 100 | 3.6] 24 / = [4lwx zone ' nat poltshed. Diahase. Dark grav,
o M y Pyvrite medlum grained, 3
E o st wx gravelly to fine grained, J
F oy Z{:zm wX &Chlll)lal (op and hottom?7]
r Nx-21 o8 | 2,6] 1a ; ’: bhfarix'x ‘[ 190,14 Fused cnr?l(ng?.cla‘lﬁfs parallel 3
190 20° | ] steep joint - 10 [ollalion : e
I [nx-22| 100 { 8.0 w1/ 77 | Jl nough surface Metaquarizite (o meta-
g ] / r ] Vuggy sill, feldspathic, fine~ 7
C 'IO": "I Chips Quite resh internally, grained, cherty, mediuny
E U || | Mitnor vuggy Some minor lncal vug grav., [locallv gnelssle, J
200 INX-23] 100 A5 1] / r fextures. Minor sur- Banded fexture of fine- -]
[ 1 [ face wx on jolnts. medlum light grav ]
o / E L JoInts nat polishetl or Drag Folds  feldspathic quarizite 7
E anf | Minor vuggy  sllckensided, withdark grav, verv
- NX-21) 100 .01 a2 e N fine grained cherty rockJ
»’—21(}4 - 5 ins Randing [« eommnniv p
" a0 [N ] Y VRSY Fresh and hard,  Some Drag Faolds  even to slightlv wave,
E INX-25] 100 2,0 46G ot Chlorite minor local vug d(‘vt-lnp" , B " 3
. I ecomes somewhat p
- | Z ol :‘:’:frc:g‘:n:nr i:;;:‘éc" schistnse, greenish 7
: C [k Hnge (lime silieates?)
E | xx-26] 100 | 2.8{ 92 i No poltshing or : ke (lime silicates 7).
':-ZZH.. r Shght wx slickensides on joints. : 221.9 Cantact hroken, Nat slic‘kunqidr-TE
9 ) o frie e denm Dlahase, ealcltic, b
F Nx-27 95 | 2,1[ a5 o [ - medlum grained, dark
E E L I+ 41 gray, <cattored phena- J
:»—23(1 ' 7’4 — L TFreesh and hard; drills 1+ + 1 ervsis. ;. 3
- o E very well, (mlv minor | 4. r)in;ialsc. ca¥ml;c,d ! 3
o o ! medium grained, dark
E o wx-28f 100 | 2.0 77 E howiery wx effects on |41 ¢ gray, massive with nc-
F 3 iofnls, No evidence of | 4 ¢4 Chill casrnnnl carhonale B
- N mavemenl, | 250, 9 T , V?lnlflqbi . ]
- SN L 239, 9 Fused contact. ps 1 58° .
2411 'f ki Fresh and hard; drills X -
NX -2 2.5 It : ; ~olds o =
E ] 3 o well., Onlv very minor Ieldspathle  Quartzite, fine, medium
- grav, somewhal felds-
- - powdery surface wx patiis ]
o iy effects on some joinls 2155 Gradational fuserl B
- ~Nx-ad 100 ] 4,9 w1 Elr and partings. Not fi ! sradationa f\l,\u.’con— .
C o V Fli clickensided lael emphibolite(?), ]
[e 3 ) "’ . Hne grained, dark groefid
F N - [, calar, Lighl groen 3
3 / - l;’ Feldspathic  halrllne laminate are
o nx-a1] 9r | na] oo - | very trregalar In lex- ]
F | ture,  Some ealeite h
260 [ ol B I'resh and hard; deills ; . veining,  Hard rock, =
L ] E ] well,  Not sHekoenslded . b Py Breahs acvoss grain,
F on joints. | )\m;lrll«- Loenl zones of fine i
wx-ad 100 | 47| s Foi ! - : gradned, medium dark E
3 - ! oo gravquarizile, p
r21( / Gl 1T P
om0 o - p
-"n' BOTTOM Or RORING |- 4
- - 3
o - 3
o 3
3
N - Standard penetratlon resistance, blows/ft NOTES
Rec - lLength recovered/length cored, % S E A B Ro OK S T AT I 0 N
RQD - Length of sound core 4 in. and longer/length cored, ¥ PUBLIC SFRVICFE. COMPANY OF NEW HAMPSHIRE
2] s - selit apoon sample Groundwater YANKEE ATOMIC ELECTRIC COMPANY
2 °F 2
%1 RY - Undisturbed sampies
Qo 24 wnitad angineers ciors
o] S - Shelby tube N - Denlaon U i atme o e oy
F - Fixed piaton P - Pitcher
O- Osterberg G - GEI Date: Aupust 15, 1974 Project 7286
D - Drilling break 'k - Cocfficient of
wx - Weathered, westhering permeahil ity PAGE 2 of 2 LOG OF BORING PP-2
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Hreakfasl 1111 Hoacl .
BORING LOCATION INCLINATION _Vertcal HEARING DATFE START/FINISH July 29, 1974 /__July 30, 1974
CASING ID 31n, CORE SIZE 2-1/8 in, TOTAL DEPTH 0.0 n DRILLED BY _Amecrican Drilling & Boring Co.; K. Allen
GROUND EL MSL) _spl. 8 ft DEPTH TO WATER/DATE -2.4 ./ ulv 29, 1974 IOGGED BY  Soil - K, 1, Polks Hock - J. R. Rand
EL. SAMPLE  |RATE| (¥ATER  orRQD| PRESSURE TEST | STRIRE, DIV o) $OIL. AND ROCK DESCRIPTIONS
MSL Depth] Type N OF "‘Computed J =Jaint E E {Weathering, defects, ete.} {Type, texture, mineralogy,
and or |ADV. Epm ok C= Cochl 8 = enlnr, hardness, etc.}
it ft No. | Rec. pnin/tf % Graphic pal | 10 lem/sec] B = Dedding m
oLh SAAARANT 53 N
[ -
2f (v E 3
= I o e
s - -
s F p
L o —
10 - -
9 9 m
9 o 3
= - —
+ o -
- + 5
+ - -
s o -4
0 20 - 3
=30 - 3
o £ 3
L o .
F o .
et TQD OF ROCK o ]
20 r NX-1 as | 4.0 an 1/// a7°F lj Nusty airly fresh intornally, Gneins, moediom Tight grav g
o L1 o o : - f |light wx Jatnts and partings have Contael medium coarse prainod.
: F I' Minor rust - minor r.u:::( and powder Broken Cneiss or quartzite, ]
- NX-21 100} 4,1 0 70 . wy effects. medinm eark preen, fine-
Eso P13 1Sl wx i dner ]
o gl OF el . ]
- POTTOM P BORING o Note: Jdnints and partings Not magmetic, 3
- - not slickensided nr 3
o o polished, 7
[ = ke
[ - E
o [ 3
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SUMMARY
In this report we describe three samples of drill core
from the vicinitv of the alleged Portsmouth fault near Green-
land, New Hampshire. The three samples are metamorphic rocks.
The pronounced laminations in sample PF-2A appear to be of
primary depositional origin rather than'of tectonic origin.
The peculiar arcuate structures common to both samples PF-2A
and PF-2C are reminiscent of glass shards, whidh suggests that
the rocks are totally recrystallized meta-tuffs or reworked
volcanic detritus of different compositions. Sample PF-2B is
a partially recrystallized basalt which is probably younger
than the other two samples. All three samples lack substantial
preferred orientation of their minerals. Evidence for dynamic
structural deformation, either recent or ancient, is entirely
absent. In summary, we find no petrographic evidence that
these three samples are associated with a fault. If a fault
does exist in the region from which these samples were obtained,
then either its deformation was not so pervasive as to affect
these three samples, or else the deformation occurred before
metamorphism and all petrographic evidence has been erased bv

the last metamorphic event.
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PETROGRAPHY OF SAMPLE PF-2A 99.5-99.9'

Name: Felsic metatuff

Macroscopic Description

This sample is a finely laminated schist. It is light
grey in color and fine grained. Layers of alternating
light and dark colors are probably due to segregation

of mineral phases. Euhedral crystals of pyrite (-~ 1/2 mm)
are abundant. The texture is punctuated by light col-
ored augen and irregular 0.5 mm pores. This 5 inch

core shows no veins, folds, and only a few large cracks.

Microscopic Description

Texture
The average grain size is less than 0.05 mm. Lamina-
tions are the product of the effect of variations in
grain sizé, in the proportions”of quartz to mica. and
the abundance of opaques. Micas tend to show a pre-
ferred orientation of flakes at an angle of about 60°
to the laminae. Most of the veinlet-like seams of
quartz follow the foliation; although a few seams croés—
cut the foliation they are not common and their margins
have recrystallized to blend with the rest of the rock.
The augen are pods of fine grained quartz. Some of the
pores have minor amounts of weathering products around
the rims.
A few large microcracks that are now completely healed

were observed in the thin section. They are marked by
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chlorite, quartz, and trains of discrete grains of
opaques (probably pyrite). However, there is no

other textural evidence of penetrative deformation.

The thin laminations and indications of flow structures
imply that this'sample is a recrystallized silicious
tuff or reworked volcanic detritus.

Mineralogy

Quartz is the most abundant mineral in the thin section.
It occurs in very fine (0.01-0.1 mm) anhedral aggre-
gates. The individual crystals appear strained and

" have sutured grain boundaries. Coarser grained quartz
occurs in thin seams and pods which are generally
parallel to the layering.

Muscovite occurs as small flakes between quartz grains.

It commonly shows a preferred orientation at about
60° to the layering. Muscovite rarely occurs in
multigranular aggregates.

Chlorite occurs scattered through the matrix, in minor
amounts in thin seams both with and withbut guartz, and .
in a few of the darker laminae in the sample. It is
pale green, fibrous, and exhibits blue and brown inter-
ference colors.

Opagque grains occur in thin, discontinuous layers in the
sample. Some seem to be dendrites paraliel to the
layers, and others are small nodules. Many crystals

can be seen in hand specimens to occur as well formed




cubes.
Calcite and sphene occur in accessory amounts in some
of the layers.

Estimated Modal Composition

quartz 60%
_muscovite 15%
chlorite 15%
others 10%

100%
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PETROGRAPHY OF SAMPLE PF-2B 136-136.5'

Name: Metabasalt

Macroscopic Description

This massive dark grey sample has a fine grained, uniform,
phaneritic texture. Felty plagioclase crystals (1-2 mm
size) set in a dark groundmass are easily recognized with

a hand lens. The plagioclase (Hardness 6) 1is evidently
quite altered since it is readily pulverized by probing
with a knife point (Hardness 5.5). In the black ground-
mass biotite flakes are large enough to be seen. Pyrite is
present as widely dispersed anhedral grains. There are no
veins or major cracks visible in the core. A few open

pores are present.

Microscopic Description
Texture

The thin section displays a primary intersertal
texture which is partially masked by secondary minerals.
Plagioclase laths (0.5 mm) form a mat with ferro-
magnesian and secondary minerals filling the inter-
stices. Cleavage cracks are not abundaﬁt. There is no
evidence of healed cracks, no veinlets, and no other
signs of structural disruption. Even the larger feld-
spar crystals are remarkably free of all types of micro-
cracks.
The absence of deformation structures in this rock in-

dicates that no significant non-hydrostatic stress has
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existed after the last metamorphic event. Hence, if a
fault is present in the vicinity of this rock, stresses,
if any, have been small since the time of last meta-
morphism of the rock.

Mineralogy

Plagioclase originally composed about 40% of the rock. It
is now very highly altered to sericitic products. Most
of the lath-like crystals have a turbid appearance,
and are uniform Q.S mm. There are a very few larger
crystals which are now sericitized. ‘

Clinopyroxene (probably augite) occurs as abundant round-
ish grains 0.1 - 0.3 mm in diameter. The crystals have
poor cleavage and weak zonation. The clinopyroXene is
interpreted to be relict in this biotite grade meta-
morphic assemblage.

Opaque grains are relatively abundant-in thin section.
They commonly have square outlines, and occur in
clumps with pyroxene and biotite.

Biotite occurs as subhedral crystals in the matrix. Basal
sections are reddish brown while other orientations are
pleochroic from yellowish brown to dark brown. The
biotite is probably metamorphic in origin.

Chlorite is a common mineral in the matrix of this rock.
It is pale green and fibrous. There are a few ovoid
mats of chlorite about 1 mm in diameter which may

represent replaced olivine crystals.
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Apatite is an accessory mineral in this sample. Euhedral
crystals are minute but common.

Actinolite needles are dispersed through the section.
Incipient blue green actinolite also seems to be
present in some chlorite mats.

Minor amounts of sphene and hematite are also presenht in
the rock.

Estimated Modal Composition

plagioclase 40%
(plagioclase
+ sericite)

clinopyroxene 15%
opaque 10%
biotite 15%
chlorite 15%
apatite anq 5%
accessories

100%
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PETROGRAPHY OF SAMPLE PF-2C 262.0-262.4"'

Name: Fine Grained Amphibolite

Macroscopic Description

This specimen is a very fine grained dark green rock.

The individual minerals are too small to identify with

"a hand lens. The rock is massive and non-foliated. It

is cut by a weblike network of calcite and quartz veinlets.
Small clots of pyrite are visible.

Microscopic Description

Texture
The sample displays a complex texture in thin section.
The average grain size is about 50 microns. There is
no preferred orientation or systematic foliation
although the constituent minerals are metamorphic.
There is a vague layering to the rock marked by
arcuate clumps and thin layers of epidote and calcite.
Calcite-quartz veiﬁs which randomly crosscut the rock
are partially recrystallized.

Mineralogy

Amphibole (probably hornblende) and chlorite, in about
equal proportions, are in the sample. The amphibole
occurs as brownish green stubby, poorly formed crystals
finely mixed with chlorite. The crystals are pleochroic
from pale green to brownish green. Theré is no apparent
preferred orientation of the grains.

Chlorite is also a major phase in the rock. It is generally
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pale bluish green and forms both platy mats and stringy
aggregates.

Epidote occurs as minute granular crystals clustered in
veins, in arcuate clumps, and scattered through the
matrix.

Quartz forms spongy crystals in the matrix barely re-
solvable at high magnification, and clear 0.1 mm crystals
in veins. |

Sphene is widely distributed as nodular aggregates and a
few 0.1 mm subhedral crystals.

Apatite is present as accessory crystals.

Calcite is common in fine grained veins and in lesser
amounts in the matrix.

Opaque grains are usually associated with veins and are

not common in the matrix.

Estimated Modal Composition

amphibole 25%
 chlorite 25%
epidote 20%
quartz 20%
calcite 5%
opaque
sphene & 5%
apatite

100%




Photo 1. Sample PF-2A 99.5-
99.9'. Felsic metatuff. Plane
polarized light. Width of
field 1.5 mm. The photo-
micrograph shows the fine
grained nature of the sam-
ple. Roundish white spots
are quartz which are ob-
scured by muscovite and
chlorite. The thin discon-
tinuous laminae are composed
of sphene, calcite, iron
oxides, and chlorite. (The
black circles are bubbles

in the epoxy.)

Photo 2. Sample PF-2A 99.5-99.9'.

Felsic metatuff. Plane polarized
light. Width of field 0.5 mm.
This photomicrograph is an en-
larged view of the matrix and
shows one of the few quartz vein-
lets which crosscuts the laminae.
The thin, discontinuous laminae
are composed of sphene, calcite,
iron oxides, and chlorite. 1In
this view, the dark laminae are
almost opaque because the indi-
vidual grains are only about
1-2y.

Photo 3. Sample PF-2B 136-
136.5'. Metabasalt. Plane
polarized light. Width of
field 1.5 mm. This photo-
micrograph shows the typical
textures observed in this
sample. The light grey
dusty looking background is
altered plagioclase. Ovoid
darker grains are relict
clinopyroxene. Note the
abundance of black grains;
they are both opaque miner-
als and iron-rich biotite.
See photo 4 for the details
of the fabric.




Photo 4. Sample PF-2B 136-136.5'.
Metabasalt. Plane polarized
light. Width of field 0.5 mm.
This photomicrograph shows the
typical details of the fabric.
Note how pervasively altered the
plagioclase is. Note also the
hexagonal biotite plates; the
euHedral form implies that the
biotite is metamorphic.

Photo 5. Sample PF-2C 262-
262.4'. Fine grained amphi-
bolite. Plane polarized
light. Width of field 1.5

mm. This photomicrograph
.shows a typical view of this
sample. The fine light and
medium grey crystals are in-
tergrown amphibole and
chlorite; the white grains are
quartz; and the darkest aggre-
gates are clusters of epidote-
calcite-sphene. Note the
abundant arcuate quartz and
epidote shapes; these are all
polygranular.

Photo 6. Sample PF-2C 262-262.4"'.
Fine grained amphibolite. Plane
polarized light. Width of field
0.5 mm. This photomicrograph

shows the intimate amphibole-
chlorite intergrowths, and a granu-
lar epidote-sphene seam which '
arches across the field of view.
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KRUEGER ENTERPRISES, INC,
GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET ® CAMBRIDGE, MASSACHUSETTS Q2139 ® (617) 876.3691

20 August 1974

Richard J. Holt

Weston Geophysical Res. Inc.
P.0. Box 550

Westboro, MA 01581

Dear Mr. Holt:

Enclosed are the analytical reports Mr. Rand requested. They are B-1236,
B-1237 and B-1238 which were submitted for analyses on 20 January 1969,

Please forward these reports to Mr. Rand and if we can be of any further
assistance, please do not hesitate to contact us.

Sincerely,

Derreth McStowe
Office Manager

SPECIALISTS IN GEOCHRONOLOGY & ISOTOPE GEOLOGY
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/‘m\ -\ KRUEGER ENTERPRISES, INC.
| v \,;;\/" /" GEOCHRON LABORATORIES DIVISION
‘

24 BLACKSTONE STREET o CAMBRIDGE. MA 02139 o (617)- 876- 3491

POTASSIUM-ARGON AGE DETERKINA ™ /O REFGRT OF ANALYTICAL WORK
Our Sample No. B-1236 Date Received: 20 January 1969
Your Reference: B2 129.5 " Date Reported:31 January 1969

Submitted by: Ed Levine
Weston Geophysical Research Inc.

P.0. Box 364
Weston, MA

. Sample Description & Locality:

Newburyport quartz diorite, biotite~bearing phase, drill core B2,
Seabrook, N.H.

Material Analyzed: )
Biotite concentrate, =20/+100 mesh

Ar0%/K40 = 0,0186 AGE = 294 (+ 9)x 100yr,

Argon Analyses:

Ar*°* ppm. Ar*0*/ Total Ar 4° | Ave. Ar*°* ppm.
0.1431 0.950 0.1432
0.1432 0.953

Potassium Analyses:
% K . ) Ave. %K K+, ppm
6.295
6.30t 1.693

6.316

Constants Used:
] }‘ 40 &
A8=4.72x10 %/ year AGE = | T~ in [_ﬁtﬁi x AT, J
e )\R ’\'g K 30 4

Ae = 0.585 x 107!/ year
K/K=122x107%g./g.

S

Note: Ar*°* refers to radiogenic Ar
M.Y. refers to millions of years.




Al’Oﬂ |

Aoralon'eo,

Our Sample No. p=1237 |
Your Reference: 3 #§ 93¢

Submitted by: . Bl levi
Yeabten

P. 0 Doxx
Yecten, Masa.,

Sample Description & Locslity:

" 24 Biackstone Street, Cowiridge, Mess (9138
Telephone. TRvwbridge 88581

REPORT OF AMALYTICAL WORK

POTASSIUM-ARGON AGE DETERMINATION

Date Recsived: ™ 3 1968
Jate Reported: 31 Jesmary 1969

Al Besearch, Ims.

RMotito-slich mstesedimant of the Merrimnsk Greup,
Brill Core M A, 93, Seadreck, K. K.

Material Analyzed:

Blotite sonssstrets, —60/¢200 mash. The dishite was %00 fine

grained to be completely fres griins, tharefere, & ciResntrats of
the moot bistite-rich grains was used. Rstimated JO-80f bigtite.

Ar€os/Kto = 0.0159 AGE -
Argon Analyses: {
Ar®°* ppm. Ar 9%/ Total Ar*° Ave. Ar*"* ppm,
0.0M83 0.052
0.0h83
0.0h83 0.097
Potassium Analyses:
% K Ave. %K K *° ppm
2.A% J .
2.486 3.033
2.542
Constants Used:
1 Ag+ A Are*
- -10 AGE = - "‘[ 2 x * 7]
A8 =472x107'%/ year Ao + )‘ﬂ Ae K 40 .

Ae = 0.585 x 107! °/ year
K*°/K=1.22x 10 g./g.

Note: Ar*°*® refers 10 radicienic A "

25 (19) x 10° yeums,

’



24 Blackstone Street, Cambridge, Mass. 02139

' Telephone TRowbridge 6-3691
ocAron
¥is) é i
2 orafoned,
H
3 R unc.

REPORY OF ANALYTICAL WORK

POTASSIUM-ARGON AGE DETERMINATION

Our Sample No. Bo3oys Date Recsived:
_ B JSepmany 1960
‘Your Reference: g 39, 3¢ Date Reportedyy Jammery 1969
Submitted by: oy
Teaten ~o. 1ak.
Ps O Bex
M-. Mann,

Sample Description & LocalY: piotive phase of Kovburyport Quarts &iorits, Drill essw
[\ ]

B9, Beadrodk, X.K. Coarse-grained diorite in ignecuws emtast
with darh, §ipe-grained roek.

Material Analyzed: Biedite consemtrate. -A0/4100 zesh, frem csayme igaseus phase.
Fresh Wedite, TS5, hlexrite, 15%5; Aeglibale, 10K,

Ar4°*/K % = 9,.01T9 AGE = a8h (#9) = 108 years.

Argon Analyses:

Aré%* ppm. Ar°*/ Totai Ar Ave. Ar‘“*, ppm.
0,085k 0.935 .
0.

(*Pocr gns sesple - net woed in age caleulstiem).

Potassium Analyses:

% K Ave. %K K4, ppm
3.998
3,868 3.933 b, 798
Constants Used:
1 Ap t A a0~
A =472x10 '°/ year AGE = 73 ln[ p_"e Ar + J\
e v )\ﬁ }‘e K 0 J

Ae = 0.585 x 10 "' ¢/ year
K4 /K =1.22x 10 %g./g.

Note: Ar*°* refers to radiogenic Ar*°.



KRUEGER ENTERPRISES, INC

GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET ¢ CAMBRIDGE, MASSACHUSETTS 02139 o (617) 876.-3691

19 August 1974

Richard J. Holt

Weston Geophysical Res. Inc.
P.0. Box 550

Westboro, MA 01581

Dear Mr. Holt:

Enclosed are the analytical reports of the K-Ar age determinations on the
seven (7) rock samples described in John Rand's letter of 18 July 1974.

These samples were a little difficult to work with because of the type of
materials, however we did the best we could with them. The measured K-Ar
ages are about what I would expect for these rocks.

I will be away for a few days, but Hal Krueger will be here. I have dis-
cussed these results with him, and he is quite familiar with the geology
of the area in question and with the work we did for you in this area
several years ago. He will be happy to discuss these results with you in
greater detail if you care to give him a call.

In the meantime, I am enclosing our invoice for this work. We look forward
to serving you again in the near future.

A freorpen

Richard H. Reesman
General Manager A‘ZJzZL

Sincerely,

RHR/dm
nelc: 7 reports & invoice #4473
cc: J.R. Rand (letter)

SPECIALISTS IN GEOCHRONOLOGY & ISOTOPE GEQOLOGY
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e/ A(’ GEOCHRON LABORATORIES DIVISION
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" N 24 BLACKSTONE STREET o CAMBRIDGE, MA, 02139 o (617)-876-369]

R

POTASSIUM—ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK
" Our Sample No. B-2882 Date Received: 22 July 1974

Your Reference: PF - 81 Date Reported: 16 August 1974

Submitted by: Richard J. Holt

: Weston Geophysical Res., Inc.
P.0. Box 550
Westboro, MA 01581

Sample Description & Locality: Kittery quartzite
Towle Road, Hampton-Exeter Expressway
Hampton, New Hampshire

Material Analyzed: Chloritized biotite concentrate, -80/+200 mesh.

Ar40*/K40 = 01687 AGE= 268 + 10 M.Y.

Argon Analyses:

Ar4°* ppm. - Ar#%*/ Total Ar4° Ave. Ar4°*, ppm.
.06717 .834 .06653
.06588 .862

Potassium Analyses:

% K Ave. %K K*%, ppm

3.224 3.233 3.944
3.242
Constants Used:
1 Ag+ A 40
A8 =4.72x107'%/ year AGE = =7 '“[ﬁ}\ e yx Ar + 1}
e B e K q0

Ae = 0.585 x 1071°/ year
K4/K=1.22x10"*%g./g.

Note: Ar*°* refers to radiogenic Ar %",

M.Y. refers to millions of years,




KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET o CAMBRIDGE, MA. 02139 e (617)-876-369)

POTASSIUM—-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK
Our Sample No. A-2883 Date Received: 22 July 1974
Your Reference: PF - S2  DateReported: 16 August 1974

Submitted by: Richard J. Holt
Weston Geophysical Res., Inc,
P.0. Box 550
Westboro, MA 01581

Sample Description & Locality: Rye fm. feldspathic quartzite
Winnicut Road, Route 151
North Hampton, New Hampshire

Material Analyzed: Amphibole concentrate, -80/+200 mesh. Estimated composition:
95% gray-black amphibole, 5% adhering groundmass.

Ar 40 */K 40 — .01960 AGE = 308 '_"_ 14 M.Y.

Argon Analyses:

Ar?°%* ppm. Ar4%*/ Total Ar *° . Ave. Ar*°* ppm.
.01794 , 674 .01773

.01752 .668

Potassium Analyses:

% K Ave. %K K4°, ppm
. 752 741 »904
.731

Constants Used:

1 Ag + A Ar40*
A =4.72x 10719/ year AGE = - ’”[: B € x + 1]
4 Y e + A )

e 40
Ne = 0.585 x 107! %/ year A - K
K4 /K =1.22 x 1074 g./g.

Note: Ar?°* refers to radiogenic Ar 4°.

M.Y. refers to millions of years.




! " KRUEGER ENTERPRISES, INC.
'] GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET o CAMBRIDGE, MA 02139 e (617)- 876-3691

POTASSIUM—ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK
Our Sample No. M-2884 Date Received: 22 July 1974
Your Reference;: PF - S3 ‘ Date Reported: 16 August 1974

Submitted by: Richard J, Holt
Weston Geophysical Research Inc.
P,0. Box 550
Westboro, MA 01581

Sample Description & Locality: Rye fm. feldspathic gneiss
Route 1 Bypass, Lafayette Road
Portsmouth, New Hampshire

Material Analyzed: Muscovite concentrate, —80/+200 mesh. Estimated compesition:
902 msucovite, 5% biotite, 5Z quartz and feldspar.

Ar 40*/K%0 = 01864 AGE= 294 + 10 Mm.Y.

Argon Analyses:

Ar“°* ppm. Ar4°*/ Total Ar 4° Ave. Ar?°* ppm.
.1522 .852 ' 1500
.1478 . 782

Potassium Analyses:

% K Ave. %K K 4%, ppm
6.563 6.597 8.048
6.631

Constants Used:

o cae ]

1
A3 = -10 o
=472x10 1'%/ year AGE N+ A a0

Ae = 0.585x 107"/ year
K4°/K=1.22x10"*g./g.

Note: Ar*°* refers to radiogenic Ar*°.
M.Y. refers to millions of years.




KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET o CAMBRIDGE, MA. 02139 o (617)- 876- 3691

POTASSIUM—-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK
Our Sample No. M- 2885 Date Received: 22 July 1974
Your Reference: PF - S4 | Date Reported: 16 August 1974

Submitted by: Richard J. Holt
Weston Geophysical Res., Inc,
P.0. Box 550
Westboro, MA 01581

Sample Description & Locality: Rye fm., feldspathic quartzite
Route 1 Bypass, Greenleaf Road
Portsmouth, New Hampshire

Material Analyzed: Concentrate of fine-grained mica-quartz aggregates, -80/4+200 mesh.

Ar 0% /K %0 = 01645 AGE = 262 + 11 Mm.y.

Argon Analyses:

Ari%* ppm. Ar4°*/ Total Ar*° Ave. Ar*°* ppm.
.02042 «625 .02046
.02049 .645

Potassium Analyses:

% K Ave. %K . K 4%, ppm
1.015 1.019 1,243
1.023

Constants Used:
Ap F A a0
A8=4.72x1071°/ year AGE = ——/—— '”[ B x e x Ar + 1]
e

Ae = 0.585x 10710/ year
K*4%/K =1.22 x 10™% g./q.

Note: Ar*°* refers to radiogenic Ar?",

M.Y. refers to millions of years.




KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET o CAMBRIDGE, MA, 02139 e (617)-876- 3691

POTASSIUM—ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK
Our Sample No. A-2886 Date Received: 22 July 1974
Your Reference: SRF = S1 Date Reported: 16 August 1974

Submitted by: Richard J. Holt
Weston Geophysical Res., Inc,
P.0. Box 550
Westboro, MA 01581

Sample Description & Locality: Diorite
Scotland Road, Interstate 95
Newbury, Massachusetts

Material Analyzed: Amphibole concentrate, -80/+200 mesh. Estimated composition:
852 amphibole, 107 biotite, 52 chlorite.

Ar 40*/K %0 = 02764 AGE = 422 + 17 M.Y.

Argon Analyses:

Ar?%* ppm. Ar %°*/ Total Ar %° Ave. Ar*°* ppm.
.03714 : .807 .03892
.04070 .389

Potassium Analyses:

% K Ave. %K K 4%, ppm
1,154 1.154 1,407
1.154

Constants Used:

In[ﬁg+ Re Arfor . 1]

1
Ag=4.72x1071%/ year AGE = ————
K40

€ + }\B
Ae = 0.585 x 10 71°/ year
K4%/K =1.22 x 1074 g./g.

Note: Ar *°* refers to radiogenic Ar *°.
M.Y. refers to millions of years.




KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

/ 24 BLACKSTONE STREET o CAMBRIDGE, MA, 02139 o (617)-876- 3691

‘.
N

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK
Our Sample No.  A-2887 Date Received: 22 July 1974
Your Reference: SRF - S2 A | Date Reported: 16 August 1974

Submitted by: Richard J. Holt
Weston Geophysical Res., Inc.
P.O. Box 550
Westboro, MA 01581

Sample Description & Locality: Schist
) Highfield Road, Abandoned RR grade

Newbury, Massachusetts

Material Analyzed: Chlorite - amphibole concentrate, -80/+200 mesh. Estimated
composition: 407 amphibole, 60% chlorite.

Ar40*/K?%% = ,01932 AGE = 304 + 15 MY,

Argon Analyses:

Ar?°* ppm, Ar 4%*/ Total Ar*° Ave, Ar*°* ppm.
.01162 | .381 .01149
.01136 .48

Potassium Analyses:

% K Ave. %K K%, ppm
492 487 «594
483

Constants Used:
1 Agt A 40 *
A8 =472x10719/ year AGE = IR '”[———Q)\ e Ar + 1]
e ﬁ e

Ae =0.585x 107'°/ year
K%°/K=1.22x107%g./qg.

Note: Ar*°* refers to radiogenic Ar*°.

M.Y. refers to millions of years.



KRUEGER ENTERPRISES, INC.
(GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET o CAMBRIDGE, MA. 02139 o (617)-876- 3691

POTASSIUM—-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK
Our Sample No. B-2888 Date Received: 22 July 1974
Your Reference: SRF - S3 o Date Reported: 16 August 1974

Submitted by:  Richard J. Holt
Weston Geophysical Res., Inc.
P.0. Box 550
Westboro, MA 01581

Sample Description & Locality: Newburyport granodiorite
Parker Street, Little River area
Newburyport, Massachusetts

Material Analyzed: Chlorite-biotite concentrate, -80/+200 mesh. Estimated
composition: 70%Z chloritized biotite, 30Z quartz.

Ar #0%/K40 = 01860 AGE = 294 + 20 M.Y.

Argon Analyses:

Ar?%* ppm. Ar 49*/ Total Ar 4° Ave. Ar*°*, ppm.
.005765 .325 ' .005548
.005330 .370

Potassium Analyses:

% K Ave. %K K 4%, ppm
<245 . 244 .298
o244 T

Constants Used:
1 Aa + A 40 *
A3 =4.72x1071%/ year AGE= ——— In [J e x Ar + 1]

e + A
Ae =0.585x 1070/ year
K4 /K =1.22x 10"%g./g.

Note: Ar*°* refers to radiogenic Ar *°.
M.Y. refers to millions of years.
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