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PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

SEABROOK STATION

SCOTLAND ROAD FAULT INVESTIGATIONS

Investigations have been conducted 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, Newbury 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 represent 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.



2

Detailed investigcrtions 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 I Massachusetts I in an

open field owned by the Marion H. Marshall Estate (see Figure 2). In

this area I the fault forms the boundary between Newburyport granodiorite

of presumed Devonian age on the north I 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 portions 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 fault 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,
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West Newbury. This exploration, ultimately involving a 232-foot trench
4 .

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.

III. 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. J

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. I attached herewith.
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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 lOOO-foot line of investiga­

tion 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 "All) to locate, define and sample the Scotland Road fault

zone (see Plates 2 and 3). These borings, designated SRF-l through

SRF-9 I were drilled by American Drilling and Boring Co., Inc., East

Providence, Rhode Island, under the supervision of Geotechnical

Engineers, Inc., Winchester, Massachusetts. Geotechnical Engineers l

personnel logged the unconsolidated soils materials in these borings I 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 I
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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-S

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-l 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.
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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 intensely 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.
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In each of thesEt borings, a thin (111 to 211 ), 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 IImylonitell 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 0 to 60° toward the north or NlOOW.

On Plate 2, the subcrop of the footwall of the fault is interpreted to strike

N800E 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

proaches 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 I 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.
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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. This laminated

sand-silt layer was continuous and not disrupted in the southern 100 feet

of the trench. At the 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
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massive, but wilich 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 plan 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 laminated 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 clay is jointed throughout the

trench area, with joints tending to change orientations 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 acro§s 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 SS 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 locate 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 II AII

through IIJII 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.
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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-depositional 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 ground surface. Differential settlement and

sagging of the sand-silt horizon must have been completed 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 bevel~d 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 glacial-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 Boring Depth (feet) Description

SRF-1A SRF-l 74.0 to 74.4 Amphibolite breccia
SRF-2A SRF-2 60.0 to 60.4 Mylonized quartz-muscovite schist
SRF-2B SRF-2 72.9 to 73.4 Brecc1ated quartz-muscovite schist
SRF-3A SRF-3 67.0 to 67.5 Muscovite mylonite
SRF-4A SRF-4 92.9 to 93.3 Chlorite augen gneiss
SRF-5A SRF-5 42.1 to 42.6 Sheared granodiortie
SRF-5B SRF-5 175.1 to 175.6 Altered olivine basalt
SRF-7A SRF-7 115.9 to 116.4 Ultramylonite

Simmons and Richter conclude from their studies that lithe samples

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

mation; 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
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events appear il1 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. Petrographically 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-S 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.

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

Samples SRF-SA, -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 5 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. CONCLUSIONS

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 0 to the north adjacent to Scotland Road in Newbury I

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 I 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 I of early to middle Permian age, and

the alter~d and deformed bedrock materials in the fault zone are annealed and

compact. No unconsolidated gouge, shear zones or polished joint surfaces



17

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 any 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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BEDROCK GEOLOGY OF THE; SEABROOK REGION. NEW HAMPSHIRE: - MASSACHUSE:TTS

SCALl OF NllfS

J ,- LOCATION MAP
REGIONAL FAULT INVESTIGATIONS

PUBLIC SERVICE CO. of NEW HAMPSHIRE
SEABROOK STATION

J. R. Rand, Consulting Geologist
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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.
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 survey is shown on Figure 1 of this attachment.

The general purpose of this 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.



-2-

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 I, OOO-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-l THROUGH SRF-9



BOilING LOCATIOII See Scotled Rd. aile plan II'ICLII'IATIOK~ BEARING _ DATE STARTIFINIlIH __De=C"."'4....1..9"'7"'3__ I_JoDell:&c....sl6:o..11J!9:to7311...._

CASII'IG m 3:;...::ln:::.__ CORE SIZE: 1-7/s In. TOTAL DEPTH 69.0 It DRILLED lIY Amerlc.n DrtlJing II Bering Co. i W. Manco

GROl1KD EL rMSL) IS.I It DEPTH TO WATERIDATE 0.5 It I Dec. 28, 1973 LOGGED BY 5011 - K. Polk; Rock - J. R. R.nd

RAT! C~~+~::" orRQD PRElISUJIE TEST
or "ampuled

AnV. e. -4 k
",ln/l % Graphic polIO em/.ee

Stmllar to Sample 89. tNt ,,180 eontltn& I few In.y day layen 1-1 mm thick.

.. !2 SOIL AND ROCK DESCRIPTIONS
II: < /Weitherlllg, delecll, Itc.) rTypo, taxtu... mlneralOlY,
8:; color. hal'dDt.. , etc.)

III

~I~r ;rfJ,'J: :t\l~tr~I:~,;n~o~~a~~~nfl:m':{:.~d. Sr.~e%·~~~·g~~_T6~~ ~Ofr~~~ £~.s~~t_u ' ...

Gray IUty fine ".nd. Uniform; fines are nonplutlc; very fut reaction to Ihlktng telt.-

-

-

Brown very allRhUy .nly unllorm line to medium .and.

Lt,;hl brown Illty ftne I!land. Uniform; finefl are nonplllsUc; containB • few 8ubrauDded
coanu: land ~ntn!l and lome Mllty-brown medium Band I.yen.

ShnU.r to Snmple SU.

51mBar to Sample 59. but al50 contalnl l(lme Iny clay layen. -
B",wn silty fine .and. Uniform: IInes Ire nonplaltlc; contaln. I few ni.ty-b'tOWfl fiDe
sand b.yers.
Brown .ltghtly silty rtne to medium sand. UnUonn; flnee are nonpl.IUc; cant. 1M a
layer of .-ray claye,V ~TRvelJ:v sand .'ith 8ubraJnded ~ravel up to 20 mm in Itze.

.v..."v gray, o"ve-~ray. ",,:d brown allty cay. LOW p aatll:','Y.;">P' 1.; .1#0Tl,"'~ •
~JII:ht]y mottled fray £roltve brown .Uty clay. Low to med. plutlctty.• (t ) ~ t1y t.r
Ollvo-brn",. allly clay. La" to medium plasticIty; .. :> P. L. aultorl:> u 1.0 Isr
Similar to Sample 53. Ii (tOT) > l. 0 ts'
Similar to 53. but lome~3.t softeT; cofttatnl [ew gray epots to B mm. !I Itol'~::: 0.95 til
Similar to 53. but .ofter: Rome ,:ray epote. ~ (tor):= 0.65 tar u
SimUar to Sample 83. but medium stiff; eontalh. I Kny lilt layer < 0.5 mm thick: -
color varlet! .1llfhHy olive-brown to oJtve-gray••u:.:":;.o;.;rl;,.·....:.0.:.;3:.,:.;,.';.:.:,' -f

S ... SlIckenl!ltde

STRIKE, DIP
F. FoUaUoa
J • Joint
C • Contact
11 • lIeddlng

or SAND

or CLAYTOP

TOP

1""·0
29.4
32.3
31. 9
32.4
34.9
37.8

E1. SAMPLE
MaL DeFt!> T1Po N

and or
1\ ft No. Re<:.

8.1
I~; 7
83 21
54 29
55 30
56 31

10 57 5

13.0

[88 0
0

~o[ 59 9

[ 510 10

30 E 511 9/6"

5nA 19

[512 24

-20
~o[ 513 26

[ 514 31

F-l;o[ S15 17

DioTite. Dark ~TU'V with laT'le 1'?)horn­
blend cVrRtahl (1/2") In (Ine-«ntned
quarb diorite matrix.

6.3 1 Grldet ion•• contact ... fused .
Dtorite. Maleive.line-gratned.dlil. gra~

-

Similar to Sample S14.
Gny-brov.rn silty IIndy gravel. Widely graded: angular gnintll: contains «rave piecee
up to 30 mm in .i1.e; fines arc nonpJastlc.
Light gray Une to medium undo Unlforn,; .n~d.r to l!lubt'OOnded «ntns; clean. -
Light 2ray 8Uty sandy ~ravel. AnguJar gTaiM; appears to decompoeed rock U'ld rock
fragmentl!l up to 30 mm In Elite.
Gny .Iltv ~raveny Hne SAnd. Unlfonn; flnee Ire nonplutlc; eontalne angular ITavel
pieces up to 15 mm in !il17.c.
Cored boulders.

OF TILL

0" ROCKTOP

TOP

'.,seJo-in.t Fresh and hard. DrlUs 1:'41.
Q

,,·

, Clean .....,f!11. Only very Blig1lt ~ ~ ;-.

I 7SoJoint surface wx effects on f :~~.
.Ioint~ and p'H1In,R'l. ~

'+__I-_+_-t__t- ""i__+- -f H'"'r,;"M;";ln,;"o;.;r-w,;,,x;;..-----------c:" :

91.0'- 516A 59

-40
5168 lli/O"

:.00 J;; SUA 79
5178 2&'0"

SIS 92/6"
NX-I

11M
~g

NX-2 3.0

rltNX-3 93 4.2 43

NX-4 98 3.1i 83
-60

~'IIl.o

BOTTOM Of BORING

-

-
-
-

-

-

saflLOG OF BOil11'10

SEABROOK STATION
PUBLIC IERVICE COMPANY or NEW HAMPlllfIllE

YANKEE ATOMIC ELECTRIC OQMPoUlY

a~~~·_..
PAGE

Dale: Janua", 10 1974

1I0TES

II -. It.r) - She...lrnoRth meuu",d
U with TOn'ane.

N -Deel••
p-J'II<I....
G-GEI

k - Coo!llelIDt or
permftbUl1l'

S - Sbelbylllbe
F- Flud p......
o - oeterberl

-Drll1l1lCbnak
- W••lbered, _lIlerlllCw.D

N - l ....lIard _lrallOO .....tuot. hlowo/ft
R.. - 1AoI1tII .._.r.,II"1I1\11 .ored, %
IIQD - 1AoI1tII 0( ._ .ore 4 Ill. and I_r/learth cored, "

Ii I - Ipllt ._ p.. i Ol'OUllftaler
.. U - Uod"lllrbed 1'1••

~



BORING LOCATION Bee Soctlaad Rd••11e plOll BEARING DATE START/FINISH _-,De=e"".-,1",-,1,,,9,,-1:.:.~_/ Dec. 10, 1913

CASING ID _ .....3....1...,"---__ CORE SIZE 2-I/S to I-SiS TOTAL DEPTH _-"17....."-5__110:. DRILLED BY American Drill. & BorIN: Co. 'W, M&JPl !L LIIDQIlI'8.l

GROUND EL (MSL)....u....L...!! DEPTH TO WATERIDATE 0.0 It / Dee. 31, 1913 LOGGF.D BY Soil - K. Polk, R!>Ck J R Rand

El. SAMPLE RATE C~~:;:~~ orRQD PRESSURE TEST

MIlL DepllllT.nJe N OF "DmPllleG
Olld or ADV. &I!!!l k

It II No, Reo, ",111/1 '1 Gn.phte pol 10-4 em/lee

STRIKE, DIP
F - FoUaUOft
J - Joint
C • Contact
B - Becldlng

., !:! 80IL AND ROCK DESCRIPTIONS
a::: < (Weatherlnl , defecta. lite.' (1"ype, te'lture, mlneralOlY.
8 ~ color, harelne... etc.)

III

Light gray flne sand. Unlfonn: clean: cont.!ns one B mm sfze Bubrounded piece gnver

Gray very IIl1ty fine sand. Uniform; fLneIi are reneral1y nonplasUc, but contam. a few
gray clay pockets up to B mm in IIlze.

~'m-~'\iro~R.rrftyecl~;:Ci.o~i~ ~°;diu~~~.~~~r;::~>r~. L.~ :rto~}I;~·.tU~~T I~21 •u ar:
Similar to Sample 53, but (ewer brown .potl; eray Itreak" to gmm. luftor) > J. 0 !sf
Similar to S3.b.lt fewer hrown apotl;more KJ"RY stJ1!'akljlomewhat lorter.• ftor) •. 9ot8~
Olive-brown sUty clay. Low to medium pluticlty. 'uttor}. 0.50 tar U

Similar to 56, but no dark brown 8poh; 110ft to medium atlf(; al1ghUy ItiCky. -
"u ftorl - 0,23-0,30 tsl

17,6 ..
'~~ ~;
54 24
55 13
S8 5

"'10 57 S

( 58 2
0

~O [ 59 0

;.z4.0[
610 1

30 [ 811 10

[ 612 13
-20

:"'0 [ 513 4

I '".V
30.1
33.8
35.6
35.S
49.8

52.5

37. S

100

TOP

5 =- SlIclten!ltde

OF9AND

Gray to oJlve-gray 8iJty cla.v, Very 80ft to .ort: medtum to h.igh pJ..8UCJty; aJtghtly
llticky. 'u(lOr) = 0.15 tlllf

Slmlllr to Sample S8. I Itorl" 0,18 tlf
u

81m Illr to 81mple SID,

Gray-brown rine to medium sand. UnlfOl'TT1, subrCNhded grains; clean.

-
-

-

-

[ 514 8

f-:50 NX-I 93 1}22 TOP OF ROCK
Sl.~ 4)

~
52°

NX-2 \ OIl 32 49·

-40 s:l"

60 NX-3 100 23
45°

~
srf

BX-4 100 67
4S·

i,1

70 BX-5 100 2,6 ss 47'
40·

BX-6 100 2.0 100
42·

-60 :77•5

r- BOTTOM OF BORtNG

Similar 10 Sample 813.

~O'I
0 0 .•

y"" :\
No .llckenlllidea Not notnbly wx. AllCT'Cd ~~\_1 Cataclastic rock. Mottled llcht

by mctamllrphfc pr()Ce88 ':-........ ,: yellowish gre~n. (fne-grained
to light yellow ~rcen .\~....... matrix. Folia.ted with rounded
color. Nl'It 1III1cken8Id(!d..~· ')..> pehble-like breccta. And 1I'llo"orle.!!

j
' 4 ~'\ feldopathle ."d ehlorille fol:-
Mf Joint Fresh. DriJI9 ",'cll. Part :~. aUon•• Thin feldl!lpathlc Btring-

tn,;s and .!IInmc hl~h-anR'l ~'\; . • el1l and trrel;\llar vplnlet, dip
. Mlnnr ntaty Jot.ts sho~· entity lur- \.':':\ 35· to 40' oppOsite to dip 011011-
sSO JoInt Cace wx ef(ects. No elic~ ~,;-;': \ afton. CTOII-IIfrlnge".
lrrel'(llltr ensideR or other recent '&.~ Crou-
6cf Joint., striated movements. !~.~ 8trtnge1'8

Not 1'I1ickensidert ~\,: ..... I
Cle." Jolntl ~ , .0"

-

-

-

-

-

-

-

Projeot 7211

I LOG OF BaRIIlG sar 2I of

SEABROOK STATION
PUBLIC SERVICE COMPANY OF NEW HAMPSllIIlE

YANKEE ATOMIC ELECTRIC COMPANY

U~!,~~·_...
January 10, 197.

PAGE

2} 8urtor)· ~~::-~:~~meuured

31 6IA-146.2. SlB-31.1

4) Rate of advanoe not avanable for
NX-I tbrough 3,

NOTES
1) Cored two boulden Irom 47.8 flto

50.5 fl.

k .... Coefficient or
permeabllily

N' .... Deal••
P - Pl101ler
G - GEl

S - lIbelbr toIbe
F- Filled pie_
0- oeterber,

-DrIl1I11,bNalt
- W••lIMIred...._rlll&

D

""

N - Sl&Ddard _etralloo .... 1aIaDce. blowe/ft
Reo - Leath reooveredllnl!ll cored. '1
RQD· Lel'h 01 .ouad 0..... 4 III. ud loapr!llltl!h co....d. "

!i1 8 - Split "_ .emple i Gr.....dwater
.. U • Uodlelllr_ I.",pl..

"~



BORIHG LOCATION see seatlpd Rd.•Ile pl811 INCLINATION~ BEARING DATE START/FlNmH -'Dee=;.:.•...;I"I.z.,..:1"'9.;.73~_I_.....::De=e:......1...9......1""97,,,3~

CASING m _--,,3...1,,0:... _ CORE SIZE 2-1/8 to 1-7/8 In. TOTAL DEPTH 95.0 It DRILLED BY American Drilling II Boring Co. i MaJlco

GROUND EL (MSL) 17.9 ft DEPTH TO WATE1VOATE 0.0 ft I Dee. 31 , 1973 LOGGED BY Soli - K. Polk; Roek - J. R. R.od

EL. SAMPLE RATE

MSL I-::Ile,...plh...".,Tr:Tn>e=-.......'""N~ OF
aad or ADV.

It ft No. Roc. mIDII

SOIL AND ROCK DESCRIPTIONS
l'Weatbertng, defecu, etc.) (Type, texture, mlneraJocy.

color, hardne... etc.)

""o""r monlea Drown ann gray pe.ty .lIly cl.Y. Low pl.alletty•• (lorl • 0.60 l.f n
Mottled OHYe-~Tay and N!'Ity brown silty clay. Low pluttclty: w >~. L•• (tor)-o. tot.r:
~\~~~6r~.J.a;Iftle c~iy. eul~:A~~ 'pOl~:l{cttyi w> P. L.; II (tor). 0.80 t"r U
Similar to SlUl\p~ 54. bIt cont"inl!J Bevenl .. tit i.tertl .: OY5mm thick.· B (tor). 0.48 tl'
Similar to ~4J but medium ,1Ifr; epntRlno .everal very thin ~lIt loYe"" ~ (InrI· 0.45 t.~
Ollvl-brown \0 Ir~ lilly Cloy. SlIghtly ItlCky;. nor)' 0.12-0.17 11I1 .--
Cray BUty clay. cry 80ft '0 110ft; medium pl..t~lty; sticky.•u,tor) • 0.)0 te(

STRIKE, DIP
F • FolI.lIon ",!:!
J • Joint c: <
C· Contllct 8 ~
B • Bedding III

s.

iI!!!).
pat

'nn

Grapbic

29.1
27.8
36.3
37.7
45.0
43.5
51.9

C~~U::" orRQD PRESSURE T~T
<;ompUteC

-4 k
10 ctn/.flc

4

19
33

9
7

!
2/6"

17.9

16

TOP OF ROCK

-

Alte-Ted diorite I?,. F\ne­
grained, light gray-~reen

matrix with medium-graineci
Celdspar phenocrysts. 8en8e_
of vague foliation throu~hout.

Altered diorite (?). Mocter­
al('ly foliated, saunurltized
feldspar phenocryltB In fine­
grained matrix. Appeare to_
be moderately foliated Ne ....­
bu ryport Diorite.

~Hml1Rr to SRmple S'7.1\. s (tor] ·0.15-0.19 t.f
u

Groy I.yered .oft .lIty clay and a illy !Ine Iud. L.ye...re 1-5 mm thick.

-
Similar to SlImplf' S7A. ~u(tnr). 0.12 teL

Similar to Sample S7A, but :tbn contains a (ewal1t iaven < 0.5 mm thick; color variel:'
slli:htly Iilhtcr onn dorkor.• (tor) • 0.16 tsf -

uOF SAND

67

82

52

75

72

87

68

77

47

TOP OF TILL

43

36.3

TOP

50.9

55.4

NX-5 100 4.2

t-JX-3 100 4.0

~O NX-6 100 4.0

NQ-7 100

[ ~8
o

~O [~9

[ ~IO

~O l 11

[512 8
-20 38.0

~O .!3 I~~~.
42

~X-I 97 3.0

f-so ~X-4 100 3.8

!NQ-IO 100

1:-00 ~X-2 97 3.2

!NQ-9 95

-60 iRQ-S 100 3)

~O

....0

BOTTOM OF BORING

I- -

F-

SEABROOK STATION
PUBLIC SERVICE COMPANY or NEW HAMPSIIIJIE

YANKEE ATOMIC ELECTRIC COMPANY

• ....WU1li8d8l9_·__
..,. .--...a-e-

N - Starulard peaetrauCXI NllaarIee, bloWi/ft
Ree - LoDrth recovo..-d/lelll1h cored, 'I.
RQO - LoDgth 01 80Wld core 4 Ill. aDd longer/lODIt!> cored, 'I.

i! S - Split ._ ple i G.......dw...r
Iol U - UIlII"lurbed pl••

~ 5 - 5bolby lube N - IIoIlIaOll
F - Fixed plaloD P - Plle""r
0- o.torberr G - GEl

o - Drtlllllr break k - Coelrlctent 01
wx - W.athered, weatheriq permeability

NOTES

l} Suttor). ~;:~~~;'~.hme..ured

21 Thl. 1. ooly I partl.' Itst 01 dip UId
strike data.

3) Rate of advance not avaUable (or
NQ-8 Ihroq\l NQ-ll.

• Used 300 Ib hammer. PAGE

FebnJlry 13, 19"14

01 I LOG OF BORING SRf3



BOilING LOCATION see seotlanrl Rd. flttc plan INCLINATION~ BEARING ---- DATE STARTIFINISH Dee. 20, 197~ I Jan. 3, 1974

CASING III 3 In. CORE SIZE 2-1/A In 1-7/8 In. TOTAL DEPTH 9fi.O It DRILLED BY Arne-ricIn Drilling' Horlng Co, i W, MancQ

GROUND EL (MSLI 11.li fl DEPTH TO WATER/DATE 0.0 ft / ,Jan. 2 • 197,~ LOGGED BY Soil - IS Polk' Rock - J R Rand

EL. SAMPLE RAT! WATER orRQD PRESSURE TEST STRIKE, DIP
",'2CONTENT F· Follatlnn SOIL AND ROCK DESCRIPTIONS

MBL
Depthl Type N OF CompulAld J .. Joint 0:< (Weltherlng. defect". I etc.l (Type. texture, m meralogy.

and or ADV. ~

to-'" c':n/lec
C .. Contact 0'" color, hardneel. etc.)

fl (t No. Roe. mlnlf '" Graphic p.1 B • /leddln~
ugj

'on • =ou
17.6

51 ,51~ 1
19

6 ~8: g ~tiarrIJ~~W:tl~r;al~~nPl~~ttcit-1 ~~:~\tl~~ ~~:n< ~. 5~-~rf:'dla~.n~ .v.r,:!eI~l{:: cny.
i~ 17 ~O. 7 • orj. 0175 I.r. ~t~im\lar!'rSltl \"'~ veO( .tI~~.ome~h'l bloek~.oom. loyerlor.:
54 31 ~3. 7 u w " l,mt.Y above ." (or) 1. " 3- Iy~- own !II ty clav. ery stiff; 10.. 0

55 6 40.8 ",.dlu:r.lll~llelll:.omr~.t blOOkf '!l'llorl ~ I. ~Isl 54-Similar 10 s.m~. 53, wllh

56 9 38.5 M~f a sA1yTfw. trfr?~~St~~ 1~~t ~lf :' e:M~?:J .e~~:f~a~-~~~~~r~ •. silty clay.
• o\!\"•• 2 ¥.l S~-Slml1.r ro sampr., 85•• (tor)· 0.45 to S7-Stmflar 10 Sample _f-i0 57 11 41.3 sf. lIu (tnr)· 0.35 taf U

16.6r SA 13 i .. 0 TOP Of' SAND Gra. olltv elov. MC'dlum !'Cliff- menlum tn hll!h nln"ltctt\': con1aln~ ."ome 8i1t'" Cine snnd
0 lAyC", up to 20 mm thick !WIlr hntlom. " ltorl ·0.:10 tsf

~O [

u __

~9 10 LlJht JTRY fliity Unr !nnti. Unlfonn; fine.. Arc l'Ionplutlc; very Cast reaction to shsklnp;
lei'll; conUtln.. tt fow elny layr.,... up to 1 mm thick. •

[ 510 30 Similar to SAmple Sf', hut contAins ClAy layf!T1I up to 5 mm thick.

f-30 [ IsI1 -34 Bm..... n m(!rlium to cnarl'i(' snno. Uniform; subrnunded Itmln!; contains s fev.' olive~browli

34.0 TOP OF TILL clnv lavc", un to B mOl thick ono 0 few "Rvel DleeeR UD to 15 ~m ,". ,.

[ 512 15 Gny-brown 1'I i1ty p;r:lvrlly sanet. Widely JtTSded; 8ubangular to 8ubrounded gninl!l; fines
-20 are nonplashe; contnln~ ~ fe'\\' £ravel pieeei!l up to 20 mm in size.

F-4o [ SD 17 Brown !i':r:lVclJy silty anno. Widely Itrad('d; Rubrounded Itrain8; fines are nonplut1c; c~
tnins a few Krnvel pieces up In 20 mm in si,..c.

[514 18 Similar to Sample f:13, but AI,!:IO conta1ns subanguhlT p:ralns.

f-!;o [ -515 9 Simi1~r to Snmplc 513. but olenn.

[ Slfi 15' Brown medium Aand. UnifonT1; :etuhrounded ,;rains; clean.
-40

f-f;o TOP OF ROCK

1/1 II Rusty , ~"(\i
Schist. Fdd,ltpathlc. fine-~X-I 100 3. fi 0

(Soft-II.. l1e
Frcl'Ih .lntC'Tnnl1y. LOCnl1Y~"-\ \'"
I" !Uhlcct to ~I'V('l'C ",-x. ''\.} ~rnln~d medium dark tray foll~

1/ III snftcnlnlZ. Pnrtll on foll~ h\\.'-\ 31 ion matrix with di88cminatiCd
"'X-2 77 5.7 0 atlan. Not sltckcnslrlcd. \ ':\.~\\1 menium-~"'tncd (cldspan;. Not

blo rll/; Slrl.tcrl O)"\{j filtered. M3V be folililitcd rllori1e ..
~X-3 100 3.1 14 ChlnrJte

~\"\~ ApP:lT'Cnl naTro ....· fAUlt lones or
\ \ ~hcRT"!'I lit 77'. R2.5-85' Rnd 88. St:NX-. R~ 4.0 0 II/II IF,.ull-nlrTow Frcl'lh. Clo!'\:C'ly hroken on\\'~t

Hnve fclrllipRr stringers. and-60 NX-5 100 3.0 0 hiJ:t!-JtnJ:!:l(' iolntfl Or on ~ \ "-
Tn ICRceou8 ··gnu,;c".

~O pnnln,ltR on hilZh-nnlZlc ".>..\ -
V/~

R2.5 fol1ntifm. Frcl'lh. not wx. '~ \ '\

NX-fi 100 2.8 33 Fa.ultod ~~~\
21 Irill; (RS.O . ~{

"Q-7 100 7 \~...;:::
110

rl/
N20W. 44NW . ~~ Feldspar veining Sense of drag-fold"';
N 2E I 44SE J ~ apparent faulted Ing at 90. 6 ft Is up.

NQ-R 95 45
NAOv.', #iONE J

~"" 7.on(' 82. 5-R5'
NO-9 100 0 Nlinv.· 55NE J

96

BOTTOM OF BORINC-
I- -

I- -

l:-

f-

N - Standard penetrnlton re.'.tanot", bloww!ft NOTES SEABROOK STATIONRee .. l..nJC.h recovereod/leneth cored. 'J. 11 " (tnr) • Shear "tr~n~h mrRlured
RQD - LenJt,h of eound core -. ~n. and loncer Ilenrth eontd. " U 1.\"lth Tnrvnnr PUBLIC SERVICE COMPANY OF NEW HAMPSllIIlE.

§ S .. S'Pllt lpoan lample ;. Groundwater
21 Rate of advance nnt 3Y1Uabte for

YANKEE ATOMIC ELECTRIC COMPAIIY.. U .. Undllturbed lamplea a U1IBd .911888•__.., NQ-710 9•

~ 5 - Shelby tube 1'1 - Denl.GD .--..__<.-

F - Fixed plaloll I' - Pitcher •• Usec1 :Jno Ih hamml!'r

O· 01 terberr C - GEl )( • Ortt"nted core
Dale: .J:\nuary 11'1, 1974 PrOject 7216

D • DrllllAl break k - CoeffiCient of

PAGE -L-"r-L-I.. • Weathered. WIIather1nl permeabilIty LOG OF BORING SSE 1



BO"rNG LOCATIOftl SCe ScDthlllrl Rood !lite plttn INCLINATION~ Rr.ARING~ DArESTART/FlNlSJI !)<>ol·mh"r2r., Inn / J,""n'Y _. In?~

CASING lD _--,~!....!.!in!:.. _ CORESTZE 1-7/~ in. TOTAL DEPTJI 1!17. 7 1) ft DRILLED nv Anwrlcnn I>rlUing I: RoTing Co., T, ennnin;,

GROUND EL IMSL) 17. r. It ft / 0rc :!fj 1973

EL. SAMPLE

MSL DeplhlTJ'pe N
and or

rt ft No. R~c,

RATE
OF

AI>V.
~In/I

DEPTH TO WATER/DATE

c~~n::,. "rRQD PRESSURE T£~T

G,."phlc

0.0

STRIKE, DIP
ft" • Folllllnn
J • Jolnt
C • Cnnl.nct
n • Hnrtrlln~

",12
0:<
OW
u::i

SOIL ANI> ROCK DESCRIPTIONS
(WeatJ'I(.lrtnv:. drfeot" INC. 1 (Type. lexturo. m ln~r.lo«y I

enlnr, luINln(,l'll. etc,)

1'1.1; r-_.,...._-'T__,....._..,.._...;:- -'ITf\::;O_...,.. ..-..::S~·-~"IJliJ'r.=r.IJ!J."I!lt_..-,.-----_-_-----_------------------_t

3}

Nono

10 -
-

20

2)

-
-

-
34.0Ic+__I-_+_-+__+- -,!-_+_T'-O"'1'-'__j-:0::;F~R:.:;O:.:;C::.K:..__+_H-------------------------------'::1

NQ-I RR

NQ-2 100

NQ-~ 92

4}

1. Ii

1.5

71

62

MOAt p3rttnlZ'I!I

:'Ire joints

, Chlorlt('

Frr."h ..... ith minOT r uwrl(' 1

1
,~ ~

\AX Crr(,Cl~ on joint ~lIt'rac 'It_..... ,

Jotnt RUrfl1CClIl :lTC' nol -_--,

sllckcnRi~{"rl, 1'1<' '1/ ..... I

-" ~

-

-

-

-

(;rnnndinrill', M<,ttium­

J:r:lincc1 t nlt-'Ilium IH"cC'niillh
~r:lY. "·aiTlv m:SIll"llv('. ll:srl..

chlorite RpcckJinJ:::. IChlt'lT­
ftCIi nnt. altered. npprecl:lhlyr-::

r:r:'lnnrtlnrlh'. MNtium­

ll:I'nlnt·(I. I.OC:ll1V IItho\\" Icn~

dr-ney 10 fnli:lllrm. Med'un'

~r"("("niJlth Krnv. -

Finc-Jl;rnincrl rock, with

chlorite j "1 [ll:1K"Cklln~. Lo- _
cally foliated, cut fhruu~­
n:.lt hv CelrlRp:l r \"("inlets.

, ,
.. -; " Fuse,t fault
~ 'l( Ok fl., alerinl
- - Diorite. MC'dtum-(jft{'
.,.-:-'. I ~raln(~d. MC'dium jtt'l'enlsh

'7 ~.....~ j I: r :tv· Loc"Hy fo1i:1t<,d.

-;; -.' I: Foliation is SomC'timrs
rtr:l~-rolr1c,i. Rock i~ --=-t nl('chanic:lny rldormcl1, ap­
proitchin$!: fault-clu"hon3tc
\'('inlctR.

.., ,-.,

-

~.,

~r. i,~ Chc·Tty
~V("ln

({;
;..! .. ~';. Contrwllflt1('nl riip.c; -1:(

~1 ''IT-,-n,,,"'':''1i-nr""'i~,r-.~~""I"""'d;:.,u,;.n-' ';'R-r:l""',""'n,,-,,"",-m-o":',,--1
.. ,.. .... tum *""'l'niAh~r:lv.ma';8 j\·c. chlorll~

1< ,. y RI)('C ~". Innl rully 611t('N'{1)
~ln~ll Cnnl~cl dltl~, 20

~lmt Fmr-~rnm('d Tpck fu."lNi ,---
"',.~"'rI. ";. conli'lcl dlp!ll' ~o- I:
, , ....
'lo .... '"...
.,:: ~ ..
....... , .... 1

,~ ..,...: !
... -;0 ... -0;: , Fnllntrfi-f\l!'wd

-:.:.;-:·IC"IRcljI~tk
Frl'.'I.h nml hnrd, I.n~:::lI",j11 .•fI.,"

m lnnr hlC':lct,.nJ:" I 'n 11-1 ' . ~
In~~ f'hml mlnnr \\): ~ 'Y ..,

r.ffC'ct". hut :'Irc n01 )l "I •
~llck('n!llII1t-,,(1. ;..,. .. ,., ..

Frt'l'ln nnll h:1nl. Ild I 1:0;

wt"ll. Hrlr.tl\'("V minllT
hy,lrothrnn:sl nhf·r:lllnn.

Fn'!Ilh. Not ,",,'x. hut j,.

n1tC'TC"d hvtlroth('nnnl1v

In lil:hl J:r('C'ni~h J:I':IY

color. P:lr1ln~!'f:lN' not
iIl1tckcnRirlc-rl,

FrcI'h. (l:H1inl-:'~ Inenlly
Rho"," minor wx {'((t'ct",.

hut not "lIr:kenRlcit'd,

Minor ntsty

,Minor roe:ty

,Joints !lit rintC'd
\ ItIllIJ:h nnt lIl1fck­
('n"I(I<.·(1.

RU!'ilty 1()lnt-

iStTlkl'o ~ NW

: Ru,,"'v joint

iMinor rtlRty
I

,Minor nlst.v

~: MinOT M1!'>ty

'2

?O

75

?7

72

r,?

72

85

27

2~

50

4R

52

,.

2.0

1.-

2.0

1.?

1.9

2.0

1.?

2.5

4. R

3.8

2.5

3.5

2.2

1.n

2. ~

1.7

1.?

1.?

9?

95

100

N(/-I' 100

NQ-1l 9R

NQ-8

NQ-7 ?5

NQ-15 100

NQ-14 100

NC/-12

NQ-10

NQ-1? 9~

NC/-9 9~

NC/'lC, 100

N(/-2J 100

N{~-2~ 100

12

11

~Finc

r~,lnclulIIIlon

'j
1 M inor 'Vt.'l( ,Y 'Jo' I

. MinoT hl(,:lchC'll I ., 1

1.<4--+--+--+--+--..u---1--;----+------lF-f'-r~~=~'-------------'------------~

~M
NQ-6 95

~90

~?"

'-50 N(/.4 100

l::"!~ Nq-2' 100

-20

-40

-FlO

-60

ProJect 721.

SnF ;.I LOC OF BORING01

SEABROOK STATION
PUBLIC SERVICE COMPANY OF NEW HAMPSllIR£

YJItIKE£ ATOMIC ELECTRIC COMPANY

U~~~·~~

Ollt<': .';,"\1:1 ~ 11, 1!I7·'

l'ACt:

21 WA!lIhC'f1 IhrnuJ:h cl:lv If) :14.0' - no

fI:lmple-" taken

] I I"k'pl hl'l notNI wC'rc nlC':\l'uT'Cd ".Ion#!: the
horift~". nnt \"C'I"'! iell llv

• RollrT hlttrd to :Hi. II'

:n No ('I:IY~ prf'::f'nl: th"rt'IIln' no .....af(·r
(',mtrnt ... \\l'r,' (1c·ll'm\lm'll.

NorES

k - CoefHcirnl of
permeability

N' - Dentllon
P - Pltehftr

G - GEl

S - Sholby tube
t - tlJ<ed pilton
0- 08t.crberl

- OrIlHn.« break
- Weathered. weatherln.

D

N - Stalldard penetratlon reatetanc:e. blo""!I/ft
Rec • Lenrth recovered/lenlth cnred. lJ
RQD - Lena'th of lound core 41ft" and loncer/ll'njtth cored. IJ

Q S - Spl It lpooIl lample i GToundwller
~ U - Undtaturbed llI.mplel
'-'
!:l



BORTNG LOCATION Sec SCotlnntllto:lrf L'lik pin" INCLINATION~ nEARING DA rE ~TAnT/FfN[SH f)(occ'mhrT 211. l!'17:i I .]:lnu:'Iry~! 1~17-1

CASING TO _~~-,I,,"n.,-__ COR~: SIZE 1-7/.... in. TOTAL TlErTII --!.1;;""1~..:..1__1I....!.!.1t DRrJ.LF:O ny Am{'riC'nn f)rlllin; & nOTinG Co. I T. Lrt"nin,;.

GROUND t:L IMSLI 11. r; It DEP-rJ1 TO WATER/flATE 1l,Il 11 i /1,'1', :lfi. 1!17:1

It

EL. SAMPLE RATE C;';~:::~::" orRt./D l'RESSURI: TEST

MSL hDe=P"'lh=Type=.......'"'N"....-I OF Computed
and or ADV. !£!!!.. _I k

ft No. Rec. !min/f lJ Graphic pRi]O em/Ace

''',

STRIKE, DIP
F· Fnliation
J • Joint
C .. ConU.el
n = TleMtnR

< <".< .. ,;....

",!:1
0:<
0'"
u~

SOIL AND ROCK DESCRIPTIONS
(We.thrrln~. dcfecll'l, etc.l (Type. texture, miner.Jocy.

color, hardneu, etc. I

CONT' ...."UEIl 1"1(11\1 I'Rt:\'lfll!S I)A(;~:

-100

-120

l!i

~1

t-18

'11/-2- 91

N«'~. 2:- 1on

:~J ::
NQ-J 102

Nq-2 92

NO.3' 93

NO-3 97

1'<tl-3 100

2. ~

2.7

~. 1

:1.-1

~. 2

3. I

~. 1

~. 2

70

"0

68

47

47

~5

57

-
Chlorlt('H :ln' 81111 cbrh; ,ltrt'C'n.

H('r'nnll'!CI V:'l.~Jl·lv foli:\t('cl. .~p- _
pnn'ntIv cl'ltncl:urHc. Lijth.t
RT('cniPfh jitnw.

-

1\' l!o1l. 7'. cont:H:t or rI i~h:tsc is

hrt'c(·i:lf(·(l. :\nrl t"('-c('m('nt('(! ny-:
(,'rllL-itt'. lJi:lh:uH' jA nnl RNlrCc i­
:lllly:lltrrt'rI.

ROTTo!\1 OF HOR1Nli -

-
-
-

-

-

-

-

-

-

SE~BROOK STATION
PUBLIC SERVICE COMPANY OF NEW KAMPSIIIRt

YANKEE ATOMIC ELECTRIC COMPANY

Date: .J:lnU:l TV 11, 1n74

.- _ Standmrd penetratlnn IVli!Unce. blo ...·tII'rt NOrES
R~c - Lenjfth recovered/length cored, "
RQD - Lenlth of .ound core 4 in. and lonlf"r I length cored. "::

C S - Spllt. ,poon .ample i GroundWAter
~ U - Undl.bJrbed .amples

"~ S - Shelby tubo N - Denl.""
'F" - Flxed pi.lon P - Piteher
0- OsLl"rberg G - GEl

o - Dl"nltn~ bl"eak k - Cocffict('nt of
W;'Ie - Weathered. weatherin,e: pcormeahility PAGE nf I LOC OF BORING

Pro'e:t 7286



See Scotland Rd. Bite plan

DRILLED BY Amorte"" Drilling II Boring; Manco

BORING LOCATION

CASING m _ .......3...lp _
,

CORE SIZE H/8!p ax

IlEARING

TOTAL DEPTH _-,SteB,,"O,,-_,,-t1

DATE START/FlIlISH _-"J",an",._4"","-,,19..7,,4__1 Jan. 8 1974

GROUND EL (MSL) 17.8 It DEPTH TO WATERIDATE O. n It I Jan. 30 1974 LOGGED ay Soli - K. L. Polk: Rock - J. R. R""d

SOIL AND ROCK DESCRIPTIONS
tW.atherlp., dof.eta, ate.) (1)pe, texture, mla.raJOCl',

oolor. hardll•••• etc.)
ItIt

EL. SA10IPLE RAT! c~Ai~lh .rRQD PRESSUIlE TEST STRIKE, 011'
OF F • FoUatlOll .. !:!

MIlL Depth TJpo N "amputee! J. Joint 0: ~
aDd or AnV. &!!l -4 k C • Ccmtact 8i
No. Ree. mlll/l % Grapblc pet 10 em/a.. B' Beddln.

BOTTOM OF BORING

TOP or TILL

Slmlhlr to S'lmple S8. ff"W silty finE'.' Aanrl layers to ] mm thick. R (torI" O. 30 tsf -

Gray-brown silty medium to coarse Band. Widely graded; (inC! are J1onpl... tic; Bub... _
anJt\lb,r to 9ubroondedlltf"3h\s; conta\n~ a few J!;uvel pieces up to B mm In s\r.e.

-

-

CataeJastlc, [ollated. F\la.d
brec;cla, medtum-ll~1 greenish
orav.

RlmllAr to SlmplEi SR. but more IIttcky••uftor). 0.15 tar

J3yeret1 ~ra.v amy c a.v ana silty ne sana. vlay !!l eon; ow 0 meolum p UtlClty;
In layrT! up to :10 mm tl'llck. Sanci is uniform; 1n layers up to 10 mm thtck.

Gny IlIl1ty c'ny. Sort: mpolum pl•• tlelt)': IIlllhtly stIcky. "u(tor). 0.26 u-r

Similar to Sample Sf!. fluftorl ~ 0.25-0.30 tllf

StmUar to Sample SR. oof more ,nicky. 'u(tOTI .. O. 14 br

Similar to SampJe S8. OOt more sticky. l'I
u

ltOT)" O. 20 tef

fl Minor rusty Not w.. Altered by hydrO-I; ~'~YI
Minor nasty thennal bleaching. !\~",<~,

OF SAND

or ROCKTOP

TOP

[ S8 3

0

~O[ 9 4

[ 10 5

f-30 [ ~1l 5

[~12 5
-20

hlo.r- lsI 3 4

f'" '"
r:~U }.~

46,5

~o\; 17 70
18 85/6"

53

1
aX-l 92 3.0 57 VI-40 58

f-

Note: CII,S-Ln,; bent At ~ 14 ft whl1C' drlvi"R
and half" cound not a.ccept N­
barrel [or 5 ft onlv. Creld not
risk a second ron due to CAving
potenttal lit baRe of cRllng.

Note: Rock if' medium -nne p:ra \ned.
RrounrimuR contains lIub­
rnundcd frAJT'\(!fttl!l and m lcr~

faultel1 piece. All fused.
Joints show minor rusty surface::
WJl effect'. Not sJlckensided.

-

-

-
-
-

- -

-

SRr 6

Project 'lUI

I LOG or BORINGor I

• SEABROOK STATION
PUBLIC SERVICE COMPANY or NEW HAMPSllIltI

YANKEE ATOMIC ELECTRIC COMPANY

CI~~·_"

Date: March 9, 1974

PAGE I

l} S ft,or) • Shear .trength mealuNd
U with. Torvane

NOTES

k - Coefficient of

p""".abillty

N - Deale...
P - Plt.eller
G· GEl

S - _Iby "'be
F- rlxDll pill.­
0- Ooterbel'l

- Orlllial break
- Wa.tIlIred, _tllerial

D

..'"

N • SWldard ......tratlOll rea"laaCe, blow. lit
Roc - 1AIIgtb ",oov.red/lellgtb cored, %
RQD - lADgtb or .0WId core • la, ud J_r/l."gtb eO",d, If,

Ii! B - Ilplll.pooIl aample i GI'GUIld..ater
.. U • UDlIIa"'r_ aampl..
I:)

~



BORfNG LOCATION Sec Scotian" Ro,lCl Sill' piAn rnCI.fNAT10N~ HF:ARrNG ~f' T rJ..\ rr 5TART/FrNISH _.;;.I.;;'.;;n.:.-.:...• ..;.1..;.~J7.;;-I ..;..J:1:;;n:..:._I;.;'..!.•.;;I",!'",7..;.4__

c.~SJllr. lD __.::.~-,I",n:....__ coIn: SI7.E 1-7/'" in. TOTAl. IlF.PTIf
"

DRILLED ny AIl'H'ric:1n Drilling J.. Br)!'inSi T. C~nning,

r;ROl'r-;'l) EL '~TSl.l li.~ f~ l,rPTII TU WATER ·UATt. 11,;1 I:In. 1 ~, 1!l71

EL. HMPI.E

\IS L floP'lTV1>" ~.
find nr

ft rt t\n, nee.

STRI~E. D,P
r = Fol intinn
,r .., ."llnt
( "l'nnl:H~l

I> " I~l'dtlin.r

SIIIL .'\1'\1> ROC" Dt:sCRIPflONS
1\\:pnlhcrinJ.!, dph·CI,., l'tl'.l I~'re, texture. miner:Jt0RV.

"'~I"l', hardnl'I'tl'. rlc, l

17.5 r-_'T""_-r__T'""_,..._-if- ..JTo~I)_-r T"""~;...W.'LIlOJ"r'lIl:IIft'll.Illllj_T"""r_--------------------------~---~
II
NOrK'

2\

10 -
-

20 -

30 -

f-40 -

-

-

-
(irnnofllnritc, Li~ht lnnnllllh
t;rny lelCtcnfl;v(' bl('achin~).

rnliated. mt'dium ,rrained.

1111lI·U('-~I·allndillrit(·. ~If'ltlum

I:rnlnt.·ri. lia-ht s:rl'cnlKh It'rn..v.
J,()('nlly fnlllltcd,

l~:l.lnchIRtl:.:. FnlintC'd. IUlUl"­

ftul'iti:l,crl. cll'(ormerl dinrit£'.
f'in(' to medium Krnincd, li~t­
~reenifljh to tannish gray.-' --.-

Fairlv rr('ll;h ;'lnt!

hnrd thrnuj:!,"hul.Il hut
al!f'rN! hV hlc:1cking;. ~.:..;­

Pnt1in~1l: r1rc not
:ltlickcntc:irlcd.

:; ;~ Aphanltlc-
__ - yel1nu.-lt rprn -

Not \C\. Cnr(' hr()k(ln~~ ~ Cntnclastic. Fairly fine-

thTnu~hOllt inlr) I' to _-:::'-' ~rl'lincd. 1i~ht lTC'cntsh JtTRY,
4' r>ieCf'F1 by poor FoliAted. Apparent rll'lrk

. -!.- .'rtrlll1nR. (chlorite?1 mtnerals fIIcattered
.-: ._';:"' locnlly. _
- .. .,.."
:'::-::"'--.. f'\u:;f'n intru~i\'c cont:'lct.NE!'trik
;:-;:-;-:- !15, 2 101 alliC, yarl\ .,c;r:w me g:r:un('
~Cn.lcjlf' YounJ:'C'r thnn n1tC'Tntinn In

No( "'"". BlC'.'lch('c1 by : :. i: Vg1JI." COllnt"· rock C~lclt yclnk·l .....
hrrlrothcrmlll nltcr- """)(- . , -
aflnn to jitr('f'ni8h- )(',:-.;,': C:1~aclnSLJc. M('dlum A"r:l.lncd

~.:: •.:. rolmtcd diorite to 103'. I,'ine-
,rny. ~I... inro. foHn ted \IIlth lIImall

~·_Il quart,. eyes belo...... RcComCFl
::-:.:.. \'ery ftne-Kralncd.

:~:I'::~~(~',~~~~ ~~~ ~
M,nn, '''''.h ,j;d- _. - r14 ..
('n"IIIf'.O(, :--r-r~- il'{'('ni"h Irln I ")Dtnha!"f' (') I~ B1C.:1Chc'rt
. --t-• .j. to J:"f('('ni"h tAn. Rph:1nllIC, Mnv he!
Nf~ ¥-X. IlVclrnth"nll- ...... ~ mvlonite, llnirllnc (nltntion, _
:1l1v :1111'rt"{llhrnll~h- ~, •. We n('fl hrccclll. eliI-"'

nut. )"nlrlv h:lnl. ~- b l Wf'.flrnl hrrcc'n $(';::~~f'~I:t~;""11:'~lKhl
hrl1lH \111·11, 1':1I1Inj[H I"~'" l!:n'l'nl~h J.:":IV. I~ll''''
Il'nd In flnl'"lh'l frlll- Qi. 1'1 nul r('''('rnllh' (IInhllM".

Allun. "'1- -\ ,IITt.J/.. "I'lnln!! ,'(·hIMIIOIIt:
. _ . lhl"tllj'h.tlll,

l· ~. LI~ht g'l'l'f'n hell I Ifn .
~':J:l:"

-;-;::;
MIHlnle"h Not "X, lfVfh·nllU'l'm· -;"'/_";

I' core lo~1 nTh' :1111','('<1, Lilo:.ht ~~_:~
Somewhat lortened tan hlt-:'lch, Joint.... -. ;;

by alterntion nnri tlnl1in~j:! :tf(' not ... "i;
slkkf'nll;\c\cr\. ...). ..-

Driller bmkcn

at close" IntervRl"

2' core lost
son I ltnme tnlc

SllckcnRllk'r!­
minor IlnHl'h

l>i~cnnt Innou!'l
\·tlJ1.icnl infnt
!ltrikc!" NW

Minor ruAty

Minor rusty
Minor nUlty
l' cnrr lo~t

Int('l'n:11 IIIlld,­
('nHIII.. 1II pnrnllf'l
In rnt Int Inn

F\I"c"t1

Strinterl

:"q

N}i=r-:, ~1~t.
~~l;r:: :lRNW
N'IIE. IiRNW

~~H«', ~.I.1t~. ~

TOP OFUOC"

V/j
VII/
V/~
r////
1////
l:125

:1.1

47

47

(,:t

13

12

55

1:1

-f-50

-20

f-60

~-,r,

Nl'l-l 92 I.r,

f-10
NQ-2 '3 1.3

NQ-3 100 1.3

~'O NQ-4 77 1.3'40

NQ-5 100 1.4

:-90 NQ-Ii 100 1.4

NQ-7 93 2.0

100 NQ-A 100 2.1

N'Q-!l 97 1.9

-60 ~1f
~Q-IO AS 2.1

!<Q-ll '0 2.1

F-!20
NQ-12 100 2.2

NQ-I:l 9R 2.1

~~O ,,(/-1.' 93 1,1;

N(I-If. 97 2,ri

-AO

:-'.1'
1"'1-11; A3 2. ~

"CI-17 92 2,0

H'

SHf' 7

Project 72 II

I LOG Of' BORINGof

SEABROOK STATION
PUllLI& SERVICE COMPAln' Of' NEW HAMPS1IIIIE

YANKEE: ATOMIC ELECTRIC COMPANY

C:1~~~.;....-.-

PAGE

D.~:

:1) Roller hitlC'd to fifi.O •

1) Nn ~1nyo<; prr'u'nli lh('rt'Cnn". no ¥-'"Ier
(''1:III'nl" \\(' n' c1e'l·rm tn('fl.

~.) "lil; I~ nnlv n p:lrtirll Ib.1 ur (lip and
" rik ' c1:ltn,

2\ Washed IhrouJ.!h !l:oll rrom 0-65. S' ­
nn Anmplr lAken.

'101'ES

1) Anj:!;lc hnle

k - \oefrh~ienl of
perm~.hitily

N - Denison
P - Pitcher
G - GEl

S - S1Ielbl' lube
F - FLx~d piston
0- OIIterber(l:

- D,lIl1ol break
- v.:e.Lhe~, weatherlnlwx

D

N - Standard penetrRtion I"E'llatance. blowli/ft
Rec - Lenf{th recoYered/len~ c()rf'd. ';

RQD - Utnlth of l!louftd core 4 ·tn. ed longer/length cored. '\
Q S - Spl It lPOOO aamp)e ;. Groundwater
~ U - Uadlaturbed samples

'"!:l



BORING LOCATrON Sec Scotland RMd lOtte plnn INCLINATION~ REARING~ DATE ~TART/FINlSH .J:,". A, 197·1 Jan. lA, 1974

C:A~ING TD __-,3-,I",n"..__ CORE SIZE l-'i'/~ In, TOTAL JlrPTH _-,2::;;"",".:...0,,-_-,'.:..' DR1Lt.F.U nv AmE-rlcan nrllllnlj " Boring; T. C:\nni"'g,

C"OllNll f: L IM~L\ 11.!\ fl IIEPTH TO \\ATI:" 'f)ATf' ,l.1n. 1F\, 1~17-1

EL. SAMPLF. "ATf

MS L "r"'l.-pt"'h=IT:-Y"-P""""--:'N,...-1 0 F
anti or AnV,

Il It No. R.c. min 'f ('rnphtc
I[[!!!
1'.1

.llmputf"t1

_I k
]11 c.:m/ecc

STRIt\t;, 1J1t'

F· "filial In"
" .. Joint
c...; .., Conlncl
", .. llf·tidlnlt:

!2w<
"'w0",u.,

SUlI. ANn HOCK nt.(;jCAIPfllJNS
(Wflnthr .. ln,JL, ,If·fl' .... t", ,·tl',' ('f'yfl'll, ~xtuM', mlner,loRY,

enlnr, hardn!!"", rtc. \

S . Sitek CONTINUED FHUM Pltt:VIOUS PAca,'

~ 7' NQ-22 97 I. 0

;"'r" ~0-20 100 2.2

1'10-1. ]M 2.4

~<i-21 ] 00 I. 0
-
-

Cataclnl'ltiC. FlnE"-~rainrrl.

lOCAlly foliated an~ bTeccl~,:"",

ated {lURCt'H. MoonliT; -.'a rk
Jrecni9h ~rlly, F.ptdotl1:ed.

~ 6
4

'" Offs('t
- l_ vc!nl{'IPl

;:1;;( F'uRen

:) ~.. : 14!\7 HTnkcn contnct. No \'i~db1<' :'lft'itud
"" -..... .; LC' Cat~clr\$t1c. Fln("-f?;rain£'o.

Not ',\~. Minor .~.~: hlC::hCd mcrtium ~ray fu~('rl t'Jrt'ccill..
lOl1rf:lC(' ..... '( ,,(f("cts ',4'-':' lIa.irlin{' vcinicts. Medium _

nn p:lrlingi", flnrt- ~. ~ _ f.pidotc dark ~reen (epidote) hc/:in-
;0/:." £('nl.'1..,II:.. p:1rn-:: ...:. nin~ 355'
1\('110 fnli:11irm. 1- ~ .-

Not !'o hh':1chNl n..a; .... .-
:.ho')\'/.'. Nntslick- ,.,1_
eMIck-ri.

Brcccin-fus{'ri

DrlHcT ground
32

40

4R

92 2.0NQ-I15

-100

NQ-23 100 2.0 01

OiOTil('. ~tl'CE'fl mrdi\lm­

~rnincrl d'-rk ~r:w rllnrilc
('n(!lol'lin;:: finl'-j1;r:lin('fi,
tbTk j;!;I'IIV dinrltr lnclut'lntl!to:
F"t'tt.·n"i\'(')Y IrN'«uI:"IT1.v ..:
\lclm'fl.

DiorHe. f\lcf!ium p·:tin('d,
medium d:'lrk to nark J!;r:w.­
Not n1t('re.-d hyttrothcrmnfly,

I rn'lnl1nrly calcitc-vclncd .:
throu~ht"M..It. FUAl'd.

C:'It:lchl!;;1ic, Fint'-$trnined

hC'cnm in~ prom tnt'ntty
folil1tl"d, h"'('cd."lfcd, No/

~ul bv cro..~-cuttinl: vc-ln­

leU:. lI:'lrl\, hrf"C'L'in i!=l
fu~~d Innn('alcof'\\. ~ot fi!'~

1'111(' or !'llickl'T'l!'llderi. -

Mc'rilum s:-r("('ni1th l:rnv •

l'u,wd
hrcccin

thrnu~hnut

Not \\'(. 1\1 inn!'

,.nd;t(~1' \\"" ('fll'ds
Hll InlMhf :mrJ p:u1 ~

in~~. Nnt "lickcn­
!lin('l!.

I\!ndc'rntt'

hknchlnl!,
Alteration

!':fJl IIX, SIHlH' n,nlT ­

Not ('>..1i:'nlOln'l" .... )Ii dfl'{'I1-i Illcnll.,. nn":"--:-­
hlc:J;chl'd. mOflc-r:tt<' j()inl"', Tl'ndl'l to ~~b
alteration only p;'lrt Jl:n;dkl trl fnli-~ •.-_

:1tion, Nul sIn'\.;- t ..'--""

('n~ il!('d. {'nrnp('t('nl-;--":":

f:lll'Iv h:1 i'lL Ih'lll~ --
r~11'l:V \\,l'11. ~~~..,

#'~A;.... -.
~... ~~
.J :, Cnl:1cln ... tk, Fln('-I-:rain('rl_

• b ~ mi1t rix I epidote h:"lndin~.

~ ,) E)(l('nS1VC fUI';('d hrccci:\
'~ ;-"~'-;" --_ rahric. Lij!ht y(·l1o"'~trcCn.

",. .. _ I1lvlnnitl' (:~ph:1nitjcl:lt

- mv]onitl. 21(J.(j-211.tl'. FU!l('rl
Smnnth. l\lulll'lntc Nnt \\X lnlc'rnnllv. 7~~.~~ thT'(Jl.llrhout. ~ol .. Uckcn-

",x, minor i'ltrl:\tcd JOlnf~ :Ind p:'lJ1.m~~ ~. R~21:l.'j..".,,...,..2'.!:i',:.I<'~";-._..,.....,..-.,,:--,...,.,...,.~
SlickcnRh1c<1on not polir;;hl'ct. 'some~" ;11_ Clinlon-Nc\\huf'}' (nult. Contnct
rnlirttlon slick('nsidt,~. SOl'TH';-;-;- fuflert, Mod('r:\tc wx nl 21:~.2·

Pyrite xtnlr; ",ljck(>nsiclc~ :tori - .... 'It Oinritc. Slil:ht nHcration _
Smooth. llllrt softrnC'rl ,'ock :1t .,.."'~'" v" ~nrl fnHnlinn to nbnul 2a',
MOIlt'rntl' \I),; 222. ,1'. .,. y Mcoium ~rain('r1. mcd'iWll
fimooth. chlorllc v .... '1# ~rav. Veined beloVo 21R' •..

Nfi6E, 17NW S
Ilori7.ontnl r
~9RE: ~ij~\t ~

72

liS

55

2A

04

'"
52

·10

.7

2.1

1.7

]00

100

100

~(~-~r. 10n 2.li

Nq-30 ] 00 1. 7

I"Q-32 100 2. J

1'1Q-33 ]00 2.1

. ~Q-34 100 2. 1

. ~(1-3A IOn 2. r.

1'(1-27 100 J. 7

"'<1-2" 100 1.'

~no '1N(~-2!l 100 l,!l

Nl,I-20

=-'00 N<i-2r;

~4 ~Q-J7 ]nO 2.3

~3 I<Q-30 1no 2."

Fn'"h ;1nd h:trrL -.t "'f. ~

nt'iII!' \\('11. JOJnI!'l 'I()!.

rind p:l rl ing~ ~hnw -.( ""'... "t

minOl' !I'Iurf:lCt. w!'t. Ii., 'll A
~~It,' .fl~\~ ~ ";01 "lickrnlOidl'fl. ,,--: "

N:i!"i\\, , :n~w s t X~

~n~: i.~~~ ••
~a~\\ .I~N& ' ...

7 I':. !l.~N ' Ht'matHt' Fn'sh :lnd h:"ln!. "'.c..
Nfi1J-:,liflNW ,J MOflrr,lt<' wx LO~:I1 znn('1-i nf ..1(,. .....
N:Wt-:. HiNW 5 Minol'RlickenAhll;'fl lil-:hl 10 11l0l1t'I'nlt. ( .... ~
N711}-: lilNW ,J Mori('rnlc \\I~ x. Nnl hvdrothcT- "')(

~q-:\!l 100 2.1i "'i ~;n!: ~i:~~: ~ m:tllvaltl'rNI. '. A. X
N!l2E. 44SW .1 J( )l

:il55 l:f";.;«I:.-..;.I~nl-;.;r.~~"::2.:.;.c::.,-+......;I_'-+_L.IL-/L-/i..../+_-+ + -E-t'1-'I_·.;.\'..;'1.:,.1_iO_h'_,I~<, '.;.::)l.:...:.. ~

-120

-140

nOTTOM n F ItemIN (t

~ -

SltF'

Project 7288

I LOG OF !\ORINGor

Apl'il llol, 1~"

SEABROOK STATION
PI<ollLIC SERVICE COMPAl>fY OF NEW RAMPSIIIlIE

YANKEE ATOMIC ELECTRIC COMPANY·

CI~~-~'-~

PACE

:-"OTES
• - Or1enterl core

k - COfOffi.Cif'nl of

pennefthillty

N - Of!nlIM
T"' ~ PltcheT

G - GEl

S - Shelby tub<!
r - Fixed pi"ton

O· Ofllterberll:

- Orllllne break
- Wealhered, weathertna:

o

N - Standard penrtrntinn rrsjst~nce, hlou,'!I'(t

Rec ~ Lenltth recovered/1enrth cor"rd. ':
RQO - Lcn,;th of sound cort .. in. and loolerilcntth coT"t"d, ~

Q S - Spelll lpoon llIample i Groundwater
~ U - t'ndl8turbed aamplrs

"~



BORINO LOCATION .-:;So~e::....:lie~ot=lan=d-,R,;:;d;':"-,.;,;.It:.;:•...!p:.:l=an::..._ INCLINATION Vertlc.1 BEARING DATE START/FINISH _..:J"'.."'.'--2:;S:<t-'J"'9.:..H.:......_1 reb. 19, 1974

CASINO III _-,3~ln!:..__ COR E SIZE _...!.1~-7:.L12.8-,,1n",,__ TOTAL DEPTH 172.0 fl DRILLE:D BY Amerlcll1l Drilling £. Bortng; T. Clnnlng

GROUND EL IMSL) 17.~ It DEPTH TO WATERIDATE Thln1 ft I J..l)(;GIo:D BY Soli - K. 1,. rn1k: Rnck - .J. R. Rnnd

EI. SAMPLE RAT!

MSL ~De""pCh"""'ol""TJpe~""T"""N,...-1 OF
and or ADV.

It It No. Rec. ",ln/l

SOIL AND ROCK DESCRIPTIONS
fWealher\nK. defec,,-. ete.~ (Type, cextu'l'e, m\nera'ocy.

color, hardntl'., etc. i

Simll•• lo SImple SIA, bul very olllf. 0 ~or):> 1.0 to' 2)
Similar to Sample 51 A. but very l!ItlH••Uttorl> 1.0 tl!lf

u
Similar to Semple R4. bJr fewer brown spots; sotter. !I (tor) • O. 5~ td
Similar U

Gray silty ClAY. Sort; medium plaaticlty; slightly sticky; contalue one brown spot 10 mM:
In elze . .! (torI" O. 15 tRl

u

STRIKE, DIP
F· F'ollaUOft
J • Joint
C • Contaet
B· Ileddlng

8.

Graphic

3)
29.4
2T.4
33.8
40.4
41. 9
48.9

c~~Hlh- •• RQD PRE~SURE TEST

Compute<t

~ 10-4.:'/•e•
I 0

0,5
24
29
14

7
4

2/18"

SI,SA
52
53
54
55
56
57"'10

17.8

-

Gray-brown 811ghtly silty fine tn medium aand. UnHonrt: fine. are nonplaltic.

SlmUaT to Sample 87. but very 110ft ann .tlcky (very cUltul"bcn).

Similar to Sample 87, but containB Borne slightly dBric:er and lighter colored layering.
S ftor):I!' 0.15 tar

u

SimUar to Samplf" S', bIt contains Borne darker and til'hter colored layen dipping-- lac
8 (tOT) =' O. HI tsf
u

Similar to Sample S7. hut contame a silty flne SRl1d layer; sticky every dl.turbed).

33.1

51.1

43.3

44.330 C911
33. Ol-_+_-+_-I__t- -+_--i_To.;O=..:,..P__p0'-"'-9~A:!.!NZ_!D"-_++_I------------------------------_1

[ 512

[ 98

~0[99

C910

-20

-

-

Cataelastlc. Fine­
jp"ained. medium HJ:ht ­
~reentsh-gn.y. Lot:81
welded breccia.. 'al.l!
well foliated.

......

i:~ Llghtt...

Not 'NX. Mlnor flur(e,ce
wx Cf('ctlll on p.rtinlts.
Plrtln~lIl R1BO .how
some .trfated. not pol­
Ished surface••

Folla.tlon

Chip.

Slighl w.

e

Sll~ht Wit

Slight Wit

on parttn«.
o
SliCht wx

Not wx. Drills weB. .ta <6-:6 ~

LlgOl green-~ray oydro- ~,-;

thermal "Iteration. 4 ~.6-~-' Fused breccia _

Soft. po....·dc'1' zone It 170 ; Epidote Cltaclutic. Fine-
e 5oft-lIlrlltcd 96 fit proh.bly wx aa.ocI1:-:.. r- R'Talned. medium green-
E PowdeTY aurfaee Iteri wIth lolnt. Local ,.-:.; -: lsh gray. Follated.
~ Chips striAted jolntll or -:. -: Local fu.ed breccia

partlnR" Uftually parte .:-.-:... DioTtte 7onet. _
on foliftltlon. 1~:E Catacl••Uc. Fine--

Not wx. Jointtll IIIho.... tr ... -4 grained. mentum llrern-
minor lIlUppory chlorttc- .... 7:: Ijlllh ~TIIY, Zone. of
tnte COItUftK~. Nnt pal- ~~:-,. wt!lded breccl•• hllr-
Ilthcn. ~h1ect to hydro- i r ':',.: Welded line eptdottt .trt.na'en.
thermal alteration. _, _ breech. -
epldotl7.ltlon. ~6-A ~ Welded breccia

A ~ -it. th rou~hout

£~'';... ­
~.61J:'1:
_1_ 1

3)

N7RW. S7N'E F

NABE, 50NW F

N81 E, ;HiNW J
N36W, 40NE ,
N49W, 27NE J
NIOE, 258£ 9
N79W, 54N£ J

N36W, 29NE J

N9TW, 75NE J

NSOW, 27NE 9

~m::l.W~ i
!'l TE. 35SE J

~nW, \~~ f
N5~W, 47NE ,

/

o 1/ / / /

rLLl
V

~
95

86

74

83

23

83

59

31

75

T8

82

83

83

25

82

87

100

1.3

1.5

1.4

1.0

1.2

1.5

1.4

1.0

1.0

1.0

0.8

1.0

1.1

1.0

1.2

1.2

1.2

1.0

1.1

93

95

52

NQ-8 100

NQ-4 100

NQ-IE 100

NQ-5

NQ-7 100

NQ-I

!'lQ-1 98

NQ-9 100

NQ-2

NQ-8 100

!'lQ-16 100

NQ-3 98

NQ-IO 100

40 [ 513

NQ-H 92

12 NQ-I 100

NQ-J! 100

~o

-'/0

Similar to SIlmflle 512, but conhdne I clay layer and few ,ravel piece8 up to 5 mm in ­

fll7.e.

[ S14 39 Stmlb.r tn Snmple 812, hut conlatn!!: a r.lAy layeT anna few Itravel pie-Ceil up tc) 15 lTIm

49.0r+__f-_+_-+__+- -l__+ __T_O_'_'-I1-0_'_R_OC_K__-+-h::+-1n_",_,_e_.-----------....,..----------------~
:...so 1) '-:':'..-

Gen('rally not wx inter- __ .,_ Cataclasttc. Ftne-gralned.
nally. Rro.ka 011 foll- :..--:_ bleached 10 ll,hllan-green
ation with !llll{ht powdery ~ ~:. gray.
\lIX efrect,li on partinp ~ -:-.. -

surfaces. MedIum I : ~c.:
r;reeniRh-gray hydro- olio~ ...

thennal alterKtton. A b ;;:;-4:;
tlJ,·~·
~,6 A I:.
~-.. ~:;::e- Hilthly deformed

Not "'x. Minor ....x c(- r; ••_~ welded breccia

fcctFi on some partings . i-:'"... - Welded breCCia
as well as 80mc IItrlated;:::..-":"::throughout
but not polished Burface• ..:::.....:.... Less hleacherl

'ft:'t-. Fused contact. deformed ~ 60°
'~90. 0' CRt.cl••tic. "'edlum <tari<

-"':"~-=';8~.6' If'reenish "'rav. Defonned velnse

~3 ~NQ-2( 100 L I 82

Not WX. Mcdlum-~ray -~~-~
NQ-2 ]00 1.1 '70 .... Minor ru.ty Jl"'een ble.chln,; due to _.. - Cataclutic. Ftne-

~ 4C hydrothermal alteration.. ;,.' ~-; Medium graln.ed, fuaetl breccia
L. J,' ::: M'nor Burraee wx ef- ~ ...:...y .tamed throuchout. Medium

NQ-2 100 I. 0 62 / Chlorite recto on partln~•. Some ~ ",4_'

~4SIf--r--+--t--t---L''-l--+----r------f-I-=f~::::.:~ ne;la!.!rt!ln!!!m:&"!!..!a!.!tr:!la!!t:!!:ed~.'___..:.:.~~..:.,;.~ ._.:K:..:re.:.e.:.n:.:I.:..h:.-:.«r::..::ay:.:. ..:f

HI

~Q-II 100

E-J 0 NQ-12 83

NQ-I 100

-80

-40

-60

-100

-120

SRra

"'U1ItIId......__
~._.._-

SEABROOK STATION
J't1BLlC SERVICE COMPANY 0, NEW HAMPSIIlJIE

YANKEE ATOMIC ELECTRIC COMPANY

PACE --I..-of ----..1-1 LOG OF BORING

Dote: ",TCh 9, 1974

2) I (tor)· Shear Itrell«th me.sured
\1 with Torvanc

It - Orlnntcd core

3) 11111 II only I putlll 11.1 of dip .nd
>trike data.

NOTES

I) Roller bItted to 53 fl.

k - Coeft'lclent. of
perme.blltty

N - DelIIe""
P - Pilcher
G -GEl

S - Sbelby tube
F - Flied pit \.oil
0- Oolerber,

- Drlllblf break
- Waalhared, ..alharbllwa

D

N - StaDdard _tratl"" ..a_e, blowa/ft
Ree - lAlaPh reooveNd/1eqth eored, %
RQD - 1Ala1lll of 1000d core 4 In. aDd I_rllenllll .ored, %

~ a - Spill apoclD .ompla ;. Gr...nd.ater
.. U - U""lelllrbecl .omplel

g



BORING LOCAT1Qq ~See=.::Sc~ol::;I.~n~d",R~d::.:...;.~t~te~pl~.~._ INCLINATION V.rtical BEARING DATE START/FINISH _J:!.!.~n!.:..~2,"5:"'.21~9~14:!.-_/ Feb. 19, 1974

CASING 1D _--,3:w.1D.....__ COR E SIZE _ ....1;:.-7:.</"'8.,:ln!!.:.'--_ TOTAL DEPTH _ ....l"'72"'...:O'-_..;ft"- DRILLED BY American Drilling & BortngjT. C&MtM'

GROUND EL (MSL) 17.6 fI DEPTH TO WATERIDATE Ttdal ft / LOGGED BY Soli - K. L. Polk: Rock - J. R. Rand

SOIL AND ROCK DESCIIIPTIONS
fWeatber"'tn«. defecte. etc.) (Type, tenure, mUter.Jocy,

color. hardne••• etc.)

CONTINUE" FROM p.~v,n"o •• ,,~S • Sllcken.lde..

STRIKE. DIP
F • FolI.tlon ",!::!
J • Joint c: :

~: ~.:.~~ 8mItIt

EL. SAMPLE RATI c~~H::" orRQD PRESSURE TEST
/lISL hDo=pth:rr.Tnoe=:-r""N~ OF Compuled

ud or ADV. G!!!!. -4 k
No. R80. ~ inIt 1, Grapblc Pit 10 emllee

-

Cat.clastlc. Fine-grained
fused breccia, hahhne
epidote. Medium greenish
gray-lan .1 159-160.6 ft -

BOTTOM OF BORING

71

77

76

47

57

57

].2

1.1

1.2

1.2

1.2

1.5

NQ-25 100

NQ-26 98

NQ-24 100

NQ-23 100

16e

NQ-2 98

17( 1'1"-28 100
172

~45r+--+----l--+-+-~rl--+---f-=:-:-=::-:-:"::F-t:_+----=--:-':7"-:-----....,.,-:_:.----~~~-:-:--~--:i

~/
~nW. ~~~~ J{ ;" Not pollohed. 4 . '" Int.no~ly deformed. TO-

NASW. 20NE S ~ : ~ :: welded. Not cut by eroel-

11 - 4 - cutting velnlet.. No -
N86W. fiONE FE..;.:. obseT"Yable cl.lctte.

\I N82E, 28NW J Not wx. hydrntherm- :.:_

N59W, 40SW J ally altered to ]1)3. 6'. ~ .. ~..:a 160.2' to
II S8SE. 5liN'W r Ch.ipi Fresh, essentlal1y un-~ 160.4'

~
~~~~.' U~Ji F ollered below partlngo T::";": M lontte

Chlpil Kenerally parallel ..~:..t Y Fault zone-tramtltlonal-not elick.

N
N

2
63

1
W
W

,' 5.,~.NSWE F Not 111ckenl!lided rollatlon. A few Itrl- ;~__~I Diorite. Slight altentton
,)'\ 5 .ted su rCaoes, not -)(-.. and rollated to .bout 168 ft

N27E, 70NW F ~. Smooth joint poliohed. -; Medium-fine graIned,
N89E 46NW F /IC"... ."I mediUm gray.

1-15

-HO

~ -

~ -

-

-

-

-
.

.

SEABROOK STATION
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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

SP~-9A 80'

SRF-8B 146.5'

Sample #
SRF-1A
SRF-2A

SRF-2B

SRF-3A
SRF-4A
SRF-5A
SRF-5B
SRF-7A
SRF-8A

67'
43'
42'

175'
116'
155'

Rock Type
Amphibolite breccia
Mylonized quartz-musco­

vite schist
Brecciated quartz-mus-

covite schist
Muscovite mylonite
Chlorite augen gneiss
Sheared granodiorite
Altered olivine basalt
Ultramylonite
Brecciated quartz~muscovite

schist
Brecciated quartz-muscovite

schist
Brecciated quartz-muscovite

schist
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PETROGRAPHY OF SAMPLE SRF-IA

Name: Amphibolite breccia

Macroscopic Description

This sample is a coarse-grained dark green breccia.

Large (to I.Scm) 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 schist

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 cry.stal

into an adjacent feldspar 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 O.OI~ I.Scm.

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 forms large (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 quartz,

calcite, and fresh plagioclase.

Chlorfre 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 ca~ite 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%

opaque 5%

accessories 5%
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PETROGRAPHY OF SAMPLE SRF'-2A

Name: Mylonized quartz muscovite schist

Macroscopic Description

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

in hand specimen to be a brecciated cataclasitei 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 fragments 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 O.Omm.

The coherent fragments are separated by shear zones

of chlorite, calcite, sphene and ultrafine material which

is unresolvable with high magnification.

Mineralogy

Quartz is abundant in the rock fragments and occurs as

small (O.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 zones 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%

unreso1vabie
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

quartz-muscovite rock. The fragments are of various

sizes but have an internal uniform grain size of O.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 O.lmrn

in size. Most of the quartz 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 opaques. 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. Crystals <O.lmm in size appear brownish at

the core because of tiny opaque inclusions.

Estimated Modal Composition

quartz 35%

muscovite 40%

calcite 15%

chlorite 5%

opaques &
accessories 5%
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PETROGRAPHY OF 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 (-O.Olmm) 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 specimen.

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 0.5rnm 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%

opaques 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

O.5mm "eyes" of white crystals. The sample 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 mosaic 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 chlorite 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 anomalously

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%

quartz 15%

calcite 20%

orthoclase 5%

opaque 5%

Note -- the bulk mineral composition of this sample suggests

that its protolith was a mafic igneous rock.
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PETROGRAPHY OF SAMPLE SRF-SA 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 approximately lrnrn.

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 shear zone .

.Mineralogy

"Plagioclase", once a major component·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 Si02 which can be

seen in the thin section as a thin rim around each kao­

linized grain. These peculiar rims are optically uni­

form around each crystal. The rims only occur along

feldspar-feldspar contacts but do n~t occur along feld­

spar-quartz contacts.
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blocky crystals with undulose

extinction and numerous inclusion trains. Quartz-

feldspar boundaries are generally smooth whereas

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%

opaque &
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.Omm) and 0.5mm white

amygdules are visible 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 «O.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 (O.lmm 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 completely replaces roundish 1.Omm 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 amygdu1es

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.
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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.Omm) 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

quartz, 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

Names Brecciated quartz-muscovite schist

Macroscopic Description

This sample is a dark .greenish 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 ranF-ine- in size from Imm 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 fra~ment

to fragment.

Mineralogy

Quartz occurs as roundish grains whrch 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 ~ones. It

forms the bulk of several lithic fragments.
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Chlorite is a major constituent of the sheared zones

between lithic fragments although it is not abundant

in the fra~ents themselves. It is pale green, slightly

pleochoic, and exhibits anomalous blue interference

colors.

Opaque grains, finely mixed with leucoxene, form intricate

integrowths pseudomorphous after tabular biotite plates

and occur as euhedral crystals in the lithic fragments.

Calcite is common in the shear zones as elongate crystals.

It also Occurs as minute sin~le crystals in the lithic

fragments, and in a few thin, undeformed veins.

Sphene forms fine ~ranular aggregates in the matrix of the

fragments and occurs as stringers in the shear zones.

Estimated modal composition

Quartz 45%

Muscovite 30%

Chlorite 10%

Opaque 5%

Calcite 5%

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

Names Brecciated quartz-muscovite schist

Macroscopic Description

This sample is strikin~ly similar to SRF-8A in hand

specimen. It is dark greenish-~rey in color. On a fresh

broken surface, it appears fine grained and structureless.

On the sawed surface, one caneee 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 is variable and complex.

The rock fragments consist of roundish quartz grains and

scaly mica; the grain size and composition of the fragments

vary. The lithic fragments 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 (O.l-O.Jmm) and abundance (60%-40%) in the

different lithic fra~ents. The crystals commonly con­

tain inclusions. Quartz cry~tals are rare in contact

with each other. A minor amount of quartz occurs in

thin vein~ which cut the rock and probably post-date

the brecciation.

Muscovite occurs as scaly ag~regates whose crystals are
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much le~s than O.lmm in size. The a~~re~ates 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 s~ar zones.

Chlorite le~s commonly occurs in the matrix of the lithic

fra~ments.

Onaque ~rains occur in the shear zones, in the matrix and

in a few rar~ veins.

Carbonate forms irre~ular clusters of crystals in the

shear zones but does not occur in the lithic fra~ments.

Sphene occurs in minor amounts as ~rainy a~gregates in the

matrix of fra~ments and in the mylonized zones.

Estimated modal comnosition

Quartz 40%

Muscovite 40%

Chlorite 10%

Calcite 5%

Onaques 5%



-22-

PETROGRAPHY OF SAMPLE SRF-9A 80'

Name: Brecciated quartz-muscovite schist

Macroscopic Description

~he texture of this sample is similar to that of samples

8A and BB, although the rock is light tannish-grey in color.

Lenticular and irregularly shaped fra~ments 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 li~ht-colored minerals and, more

rarely, opaques are present.

Microscopic Description

~exture

~he thin section exhibits the chaotic texture of the

rock. Lenticular quartz-muscovite lithic fragments are

elon~ate parallel to foliation. Mylonized zones appear

to be structureless. Irregular semi-parallel veinlets

cut the foliation.

Mineralo~y

Quartz occurs as roundish grains in the lithic fra~ments.

The grains appear to be highly strained and in places

broken. They commonly contain linear arrays of in­

clusions. 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 ~f recrystalliza­

tion; in some places the vein quartz is optically

continuou~ with qu~rt7. crrajns which it cuts.
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Muscovite formR scaly masses between quartz grains in the

lithic fra~ments. ~he 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 lithic fragments

than in the coarser-grained fravments.

Calcite is prominant in the mylonized zones and in a few

veins. It occurs less commonly in the matrix of the

rock fragments.

Sphene a~gre~ates 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

lithic fragments in clusters of O.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%

Notet 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 calcitp.



Photo 1. Sample ~RF-IA.
Amphibolite.breccla: Plane
polarized llght. Wldth of
field 1.5mm. This photo­
micro~raph shows a typical
field of view of this sample.
Note that the large dark-
ish hornblende crystals
are sheared. The ligh~er
grey crystals are plaglo­
clase. See also Photo 2.

Photo 2. Sample SRF-IA. Amphi­
bolite breccia. Crossed polarized
light. Width of field 1.5mm.
This photomicrograph shows a
major shear zone in the rock.
The elongate crystals are de­
formed calcite. See also Photo 1.



Photo 3. Sample SRF-2A.
Mylonized quartz-mus?ovite
schist. Cross polarlzed
light. width of field 1.5mm.
This photomicrograph shows
one large lithic fragment
covering 3/4 of the photo­
graph and consistin~ of
roundish quartz gralns 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
Ionized quartz-muscovite schist.
Plane polarized light. Width
of field O.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
li£ht. Width of field 1.5mm.
This photomicrograph shows
the chaotic texture typical
of this rock. Note the len­
ticular frapments of vary­
ing grain sizes. The round
white crystals are quartz,
the darker minerals are
scaly muscovite, sphene,
calcite and opaques. See
also Photo 6, an enlargement
of a part of this field
magnified. Note the similar­
ity of this sample with
SRF-2A. .

Photo 6. An enlargement of
a portion of Photo 5. Sample
SRF-2B. Brecciated quartz-mus­
covite schist. Plane polarized
light. Width of field O.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-2A.



Photo 7. Sample SRF-3A 67'.
Muscovite mylonite. Crossed
polarized lieht. Width of
field 1.5mm. - This 'Photo­
microeraph shows the .
typical texture of th1S
very fine-~rained ~ample.

The few lar~er gra1ns are
fra~mented 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
1.5mm. This photomicrograph shows
a polycrystalline 'eye' (lower
half of photo) in a crushed and
sheared matrix. The li~ht grains
in the photo are mostly plagio­
clase and quartz. The lar~e
darker grey crystals are chlorite.
Note the concentration of
opaques in the shear zone in the
upper righ~ corner.



Photo 9. S~mple SRF-5A 42'.
Sheared ~ranodiorite.
Crossed po1ari2ed light.
This photomicro~raph shows
a typical field of view
of this sample. Note
the large fuzzy grains.
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 continue
along a quartz-plagioclase
grain boundary at the lef~.
The med ium g:rey grains are
microperthite, and the
li~ht ~rey grains are quartz.

Photo 10. Sample S·RF-5B 175·.
Al~ered olivine basalt. Plane
polarized light. Width of field
1.5mm. This photomicrograph is a
~ood example of the texture of
this sample. In the upper left
is an arny~dule filled with twinned
calcite and lined with fibrous
serpentine. At the ri~ht 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 opaqu,s. See also photo
11. an enlargement of the matrix.



Photo 11, an en1ar~ement of
a portion of photo 10.
S~mple SRF-5B 175', Altered
olivine basalt. Plane
polarized light. Width of
field O.5mm. This photo­
micrograph is an enlarge­
ment of the matrix.

Photo 12. S~rnple SRF-7A 116'.
Ultramylonite. Plane polarized
light. Width of field 1,5mm.
This photomicro?raph shows
typical texture of this rQck.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. S~mp1e
SRF-7A 116'. U1t:amy10ni~e.
plane polarized l~ght. W~~th
of field O.5m~. The rock ~s

so pulverized that.only.a.
few grains can be ~dent~f~ed

with-certainty--some dark
nodular sphene, a few
quartz ~rains and a few
aggregates of calcite.

Photo 14. Sample SRF-8A 155'.
Brecciated quartz-muscovite schist.
Plane polarized light. Width
of field 1.5mm. This photomicro­
graph shows a typical field of
view. Two large lithic fra~ments

are separated by a dark grey shear
zone consisting of chlorite, cal­
cite, and fineiy ground quartz and
muscovite. The white ~rains in
the rock fragments are quartz
which are surrotmded by darker
muscovite, calcite, sphene, and
opaque grains.



Photo 15. Sa.rnple SRF-8B
146.5'. Brecciated Quartz
muscovite schist. Cross
polarized light. Width of
field 1.5mm. This photo­
micrograph shows parts of
three lithic fra~ments.

Two of the fragments are
coarser-grained than the
fra~ment 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 opaques 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 li~ht.

width of field 1.5mm. 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 BB
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 GEOPHYSICAL RESEARCH, INC.
WESTBORO, MASSACHUSETTS 01581
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24 BLACKSTONE STREET. CAMBRIDGE, MASSACHUSETTS 02139 • (617) 8"7'5.3691

16 May 1974

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

Dear Mr. Uolt:

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.

RHR/dm
encl: 2 reports &invoice #4401

SPECIALISTS IN GEOCHRONOLOGY Be ISOTOPE GEOLOGY
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KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET. CAMBRIDGE, MA. 02139 • (617)·1l76. 3691

POTASSIUM-ARGON AGE DETERMINATION

Our Sample No. R-2813

Your Reference: SRF 5B (175.1')

REPORT OF ANALYTICAL WORK

Date Received: 22 April 1974

Date Reported: 14 Hay 1974

Submitted by:
Richard Holt
Weston Geophysical Res. Inc.
P.O. Box 364
Weston. MA 02193

Sample Description & Locality: Dark hasalt drill core, SRF 5B (175.1')

Material Analyzed:

Ar 40 */K 40 = .01230

Argon Analyses:

Whole rock, crushed to -40/+100 mesh.

AGE = 199 + 9 M.Y.

Ar 4 °*,ppm.

• 01647
.01628

Potassium Analyses:

%K

1.095
1.087

Constants Used:

Ar 40*I Total Ar 40

.686

.645

Ave. %K

Lon

Ave. Ar 40 *, ppm.

.01638

K 40, ppm

1. 331

A{3 = 4.72 X 10- 10 / year

Ae = 0.585 X 10-10 I year

K 4°/K = 1.22 x 10-4 9./9.

Note: Ar 40 * refers to radiogenic Ar 40.

M.Y. refers to millions of years.



KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET. CAMBRIDGE, MA, 02139. (617l-a76-3691

POTASSIUM-ARGON AGE DETERMINA TION 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.O. Box 364
Weston, MA 02193

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

Material Analyzed: Sericite concentrate with substantial feldspar remaining.

Ar 40 */K 40 = .01550

Argon Analyses:

AGE= 248 + 9 M.Y.

Ar 4 °*,ppm.

.09410

.09848

Potassium Analyses:

%K

5.086
5.099

Constants Used:

A(3 = 4.72 X 10-10 I year

Ae = 0.585 x 10- 10 I year

K 40 /K = 1.22 x 10 -4 9./9.

Note: Ar 40* refers to rad iogen ic Ar 40 .

M.Y. refers to millions of years.

Ar 40*/ Total Ar 40

•891
.791

Ave. %K

5.092

Ave. Ar 40 *, ppm .

.09629

K 40 ,ppm

6.212

Ar
40

* Jx--+ 1
K 40



KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET. CAMBRIDGE, MASSACHUSETTS 02139 • (617l 876-3691

31 May 1974

Richard Holt
Weston Geophysical Research Inc.
P.O. 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 lA gave an age of 324 m.y. Samples SRF 2A,
SRF 3A, and SRF SA 42 1 were analyzed as whole rocks and gave indist­
inguishable ages of 256 m.y., 269 m.y., and 272 m.y. respectively.

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,

. //1
cha ref H. Reesman Z~ffl'~~ei'"

General Manager

RHR/dm
enc1: 4 reports &invoice' 4414

SPECIALISTS IN GEOCHRONOLOGY Be ISOTOPE GEOLOGY



KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION
24 BLACKSTONE STREET. CAMBRIDGE, MA. 02139. (617)·a,76-3691

POTASSIUM-ARGON AGE DETERMINATION

Our Sample No. A- 2814

Your Reference: SRF lA up

REPORT OF ANALYTICAL WORK

Date Received: 22 Apri 1 1974

Date Reported: 31 Hay 1974

Submitted by:
Richard tlol t
\'Jeston Geophysical Res. Inc.
P.O. Box 3M
~Jeston, !·LI\ 02193

Sample Description & locality: Coarse-grained amphibolite

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

Ar 40 */K 40 = .02069

Argon Analyses:

AGE= 324 + 14 M.V.

Ar 40 *, ppm.

•01967
.01981

Potassium Analyses:

%K

.786

.778

Constants Used:

At3 = 4.72 X 10-10 / year

Ae = 0.585 x 10 -) 0/ year

K 40 /K = 1.22 x 10 -4 9./9.

Note: Ar 40 * refers to radiogenic Ar 40.

M.V. refers to millions of years.

Ar 40*/ Total Ar 40

.679

.704

Ave. %K

.782

Ave. Ar 40 *, ppm.

.01974

K 40 ,ppm

.954
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KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION
24 BLACKSTONE STREET. CAMBRIDGE, MA. 02139. (617)-1176-3691

POTASSIUM-ARGON AGE DETERMINATION

Our Sample No. R- 2817

Your Reference: SRF 2A

REPORT OF ANALYTICAL WORK

Date Received: 26 April 1974

Date Reported: 31 May 1971

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

Sample Description & Locality: Sericite schist

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

Argon Analyses:

AGE= 256 + 10- M.Y.

Ar 40*,ppm.

.03235

.03378

Potassium Analyses:

%K

1.699
1.680

Constants Used:

AJ3 = 4.72 x 10 -10/ year

Ae = 0.585 x 10 -) 0/ year

K 40 /K = 1.22 x 10-4 g./g.

Note: Ar 4fl"* refers to radiogenic Ar·1 I) •

M.Y. refers to millions of years.

Ar 40*/ Total Ar 40

.676

.807

Ave. %K

1.689

Ave. Ar 4°*,ppm.

.03307

K 40 ,ppm

2.061

Ar 40 * ]x--+ 1
K40
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KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

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

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No.

Vour Reference:

Submitted by:

R_281S

SRF 3A

Richard J. Holt
Weston Geophysical
P.o. Box 364
Weston, ~1A 02193

Date Received: 26 April 1974

Date Reported: 31 May 1974

Sample Description & locality: Sericite schist

Material Analyzed:

Argon Analyses:

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

AGE = 269 + 10 M.V.

Ar 4 °*,ppm.

.07748

.07763

Potassium Analyses:

%K

3.782
3.741

Constants Used:

Ar 4o */ Total Ar 40

.913

.787

Ave. %K

3.761

Ave. Ar 40 *, ppm.

.07756

K 40 ,ppm

4.589

A(3=4.72x 1Q-IO/year

Ae = 0.585 x 10 -10/ year

K 40 /K = 1.22 x 10-4 9'/9.

Note: Ar 40 * refers to radiogenic Ar <10,

M.V. refers to millions of years.



KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION
24 BLACKSTONE STREET. CAMBRIDGE, MA. 02139 • (617)·816.3691

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANAL YTICAL WORK

Your Reference: SRI" SA 42'

Our Sample No.

Submitted by:

R-2819

Richard J. Holt
Weston Geophysical
P.O. Box 364
Weston, l~ 02193

Date Received: 26 April 1974

Date Reported: 31 May 1974

Sample Description & Locality: Altered granodiorite

Material Analyzed:

Ar 4 °*/K 40 = .01710

Argon Analyses:

"lllole rock, crushed to -60/+100 mesh.

AGE = 272 + 10 M.Y.

Ar 4 °*,ppm.

.06782

.07003

Potassium Analyses:

%K

3.341
3.267

Constants Used:

A(j = 4.72 X lO- JO I year

Ae =0.585 x 10 -) 0 I year

K 40 IK = 1.22 x 10 -4 g./g.

Note: Ar 40 * refers to radiogenic Ar 40 •

M.Y. refers to millions of years.

Ar 40 */Total Ar 40

.879

.872

Ave. %K

3.304

Ave. Ar 40 *, ppm.

.06893

K 40 ,ppm

4.030

x Ar
40

* + 1J
K 40
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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 l)

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.

1. 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 l2~ miles from
Pierce's Island I Portsmouth, to the Taylor River, Hampton I 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.

1



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-l 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.
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Boring PF-I 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 1 to 257' depths in the hole. The breccia.ted rock in
PF-I 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 Figure 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 Magnetometer 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 between these two
formations in this area cannot, by definition I 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.
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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, 2NR
and 2R). The apparent alignment of this anomaly is about NIOE, parallel

.to the strike of bedrock foliation in the area. Novotny's inferred fault trace
in the same general area strikes about N40E, trcansver se to foliation.

b. Borings Investigations

Two borings, PF-2 and PF-3A, were drilled at approximately 400 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 1 (about 201 1 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 SO' (l0' in bedrock) in gray and greenish gneiss. PF-3A
was drilled to a depth of 204.3 1 (124' in bedrock) in gray banded gneiss, dark
green amphibolite and, at the bottom 5' of the boring, notably mngnetic, 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.
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Sample Depth Field Description Petrographic Description

PF-2A 99.5 - 99.9 1 Gneiss Felsic Metatuff
PF-2B 136.0 - 136.5 1 Diabase Metabasalt
PF-2C 262.0 - 262.4 1 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 II •

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 I By-pass, Portsmouth (Point liB II on Figures I and 2)

Novotny cites a road cut on the north side of the Route I 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 arljacent to the weathered zones shows no
hydrothermal alteration. Very similClr open folding can he seen in an un­
weathered exposure of quartzitic rock near the Rye/Kittery contact, 3. S4 miles
SS2W 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
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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!I on Figures 1 and 2)

Bedrock structure on the southeast shore of Goat Island is a complex
jumble of brecciated Rye formation metavolcanics and quartzite. The breccia
is welded, and is intruded by diabase dikes. No "trend II 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 lip 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 II . (Point "D" on
Figures 1 and 2)
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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 I rather than to plutonic in­
trusions from a separate deep-seated source. Because of the fundamental
lack of feldspar in the Kittery formation I furthermore I 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 11E" 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
12~ 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 I 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 I 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 I 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.
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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-81, -82, -83, -84) 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-SZ Rte. lSI, North Hampton Quartzite Amphibole 308±14M.Y.
PF-S3 Rte. 1, Portsmouth Gneiss Muscovite 294±10 M.Y.
PF-S4 Rte. 1; Portsmouth Quartzite Mica-Quartz 26Z±1l M.Y.

B2 129.5 1
- Boring B2 Qtz. Diorite Biotite 294± 9 M.Y.

B4 93.0' - Boring B4 Schist Biotite 254-t 9 M. Y.
B9 12.3 1

- 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 aI, 1970). The lower ages obtained in this
investigation (PF-S I, PF-S4 and B4) are mineral dependent, with argon loss
associated with the fine-grained materials analyzed.
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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
Cons ulting Geologist

September 1974
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GRO'UND 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,

Greenland, New Hampshire. This study was completed in conj unction

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

(Geometries, Model G-816), whieh requires neither tripon nor leveling.
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METHOD

The survey method consisted of making total magnetic field intensity

measurements at paced intervals along a predetermined line. The interval

used varied from 50 to 100 feet. The magnetic sensor was oriented north

(magnetic) 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 I s magnetic field during

a given 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. I 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 Figure 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.
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Figure Ala locate~ 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 anomalies, probably due to local

variations in magnetic mineral concentrations known to be present in the

Rye formation, appear on each of the traverses near Coombs Pond. Pro­

files 6 I 2NR and 2R show such an anomalous condition, which appears to

trend NIDE 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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MinOT Mlllty

MoneTIte wx

CAlcll.
co.Unlt

SlIll'hl wx
Minor ruaty

Moderate wx

II
Il

N41'E, 3!1SE J

NIOW. 77~W F
N~IW, r.r.NE S
NIHiE, fi:tNW ..
Nf\'H':, 74NW F

N~3E, G9NW

NO~l::, 32SE

N fiW, lOra: J

~~aE: mf i
N1SE, nll'A' F

N20E, 52NW F

lIorbrmtal
N45E, asF.

N~2E. 1RNW f

N31l::, 74NIIo f
NGOE, J2SE 5

~~3~',' ilfl i
N~OW. 4NF.
N75E, RNW
N:t3W. lRNF.

TO

50

82

35

4J

56

62

42

22

80

7.4 9.1

5.6 92

7.2 7~

4.0 95

G.2 90

S.1i 95

8.0 flS

5.« 100

6.8

S.6

S.S

S.O

6.0

S.l

,,0

S.O

2.7

n.8 88

24.4 75

18.4 73

T.9 95
\0,0 100

6.0 100

17.4 RR

11.2 92

12.0 56

15.5

13.1

NX-20 \00

NX-2 100

NX-9 100

NlI-~ 100

NX-3 100

NlI-3 99

NX-2 100

NX-5 100

NX-7 100

NX-8 100

NX-24 100

NX-'. lOll

NX-26 96

NlI-21 100

~X-Ir. 100

NX-25 100

NX-22 100

NX-3 97

NX-IR 100
NX-19 100

NX-23 97

NX-17 94

NX-14 92

NX-15 96

NX-IO 96

NX-ll 100

NX-12 100

NX-l~ 100

NX-20 100

NX-'15 100

11

10

~70

~O

~60

t-'l0

~O

:-30

:4 20

:"1 0

:-to

-

>flO

+10

'20

71.1 .~:iiFf;1ff-Tl7.irFF.Uff,=t;;;;:;i:~~~!!:::::::;F=:=:::===f=~··~'·~"~~!f~iirr.~~;rv=:==='====:=:=7=::===;=~~::;~;f1r;mr.=:=;;~~;r======:::;4.fl.S NX-) 100 .u 0 % IMin.or nlPI Y h.. I .-:"-~l1raii:: nlOs - sen~e 0TOP OF ROCK Frel'l aJ'lu hn r". I.OC:"l __ --- - . --

NX-2 100 -t.' 21 ,...~ S1ilht W'x on m Innr ru~ly anrl lIIurf::tce ..•.• ' mlW("menl welilt side up tn
NX 100 '.4 %$ CDllation Ind ~JC ~cre'(!t~ on ;nints llnd ::~' the- C!IHf1 - syncltne to west

-3 Intnh J'lflme putlnJtR. Partlngll ,..:,.~ Rye ronn8t1on. "'Inr to

NX-4 100 ... t 74 811.&ot wx nflt sllckcnl8trtcd, ~::=:-:.QWelrlrrl vcry ftne-lfI":llned. mcd-_
IIIU , , .--:: hreccla tum rlark .rav. Thinly

II .... ··IW~I~.d=, .nd evonly roll.ted, 01.10-
Minor ""fit ';:.: ~ .flabase Yolcanic. fine fclctllpathj~
SH~ht ",·x •. ' , I qUI1 111.11.(', nrccciatcd

Frc"h :'lnn hnm. Minor ~:~ ~ l(jn('j,,~ ::~:~~:.el' wc:lricd wi~h _

rll~dy, Y'11~m' I,.nnr.1I ,,\~- •.

~oclatcd with joint-Ill Ol.ncl ... 1I .., ... Gl\ei!il~

portinl:ll nn! oll<kcn.ldcM.:-,-"•."""'.

12 r/ /
o

V

-20

I't J

Project 1211

SEABROOK STATION
Ptl81.1C SIo:nV·Il:F. COMPAN'Y 010' NEW HAMPSHIRE

\ YANK,.:.: ATOMIC t:I.ECTRIC COMPANY

U~~~·_-

:lC • Orlrnl{'c1 corl'

NOTES

1) Nn ~laVH Itrr'iII('"f; lh,rf·r....rr,.., wlltt.T

l!nntC'nt~ .·('r(' rll'Lrrmln.-c1.

k - CoelfletenL or
'Pf'rm••btlllv

N - De!ltonn
P - Pitcher
G - GEl

S - Shel'" "'be
Y- Filled pl.....
0 ... o.18r"rj{

• DrUllft1 b k
.. w••tJwrefl tll8riftl

D

N - Standard _elratl"" rHlotanre, blowe/lt
Rec - ~Jt\l roaovered/lenJt\l ......d. 1
RQD • ~1Ill of ....nd .ore 4 In. 0Il<l l""ler/lenlth .....d. OJ

W

i. s ... Split -pooa .unpJe i Groundwater
U .. U.... I.tu.rbed _ampl.. "

1:1

~



BORDlG LOCATION see Breaklall H1I1 Rd. olIo plo. DlCI.lNATION~ nEtlRII'IG -lUlUL- DtlTE STARTlFlNllIH Feh. 19. 1974 March 21 197;t

CASINO m _....::.~In:::.:,., _ CORE SIZE 2-1/8101-719 I•• TOTAL DEPTH _-,2...,'"","-,o",--_...r... DRILLED BY American DrUB", I. Rort", Co. i K. Allt!n

OROUND EL (MSL)

£L. SAMPLE

MS L o.lJCh Typo II
aDd or

fl It No. Ree.

79.1 rt

RATE
or

ADV,

"'In/l

DEPTH TO WATER/DATE 1:1. 7 fl I

c~~H::" orRQD PRESStilI/; TEST S:=I;~;a~~
Computed J • Jolllt

.IE!!!.. k C • Contact
IJl Graph'c pel 10- em/.eo B· Beddinll:

S = Sfl. k..n.~ de

",!:1
0:<
0'"uO:

'"

LOCGED RY '!=:nil· K. Pol"'; Rnek - J. R. Rand

SOIL AND ROCK DEllCRIPTlONS
lWeltherlnr. derecta. etc.) (Type, texture, miner.IOIY.

eolor. hardne"., etc.)

-

-

-

-

Dtab.1le. tIS abnvc.

Rye rOt'1Tlation., .R ahnvc -
with locnl ?ones of (clr1s­

path.lzed quarh.ite ftnd feld­
i!lpalhic JO'lell'l.!l.

Rye fOn"nlltion. l··inc~,{raincd

dark Jtray k1rl!'p:lthic quaJ"t­
?Itc. F:llrlv t!vpnly. but
vaK\Jely foliated.

lli::lba.8e. Medlum-«r::lincrl
onrk $tray with white phcno­
cry~t llpnttlng. Ndahly
calclttc.

Rye> fOrl'·ll:ltinn. F'ine~

Ilraincd. ct:\rli. l:r:ty. l:,·cn.l;,­
foliated (clrll'lpnthi.C quartz.ite
'~arb.tte. Fine, mt"tHurn
~r:\.V.

Predominantly QUar11.ttc.
V('ry rlne-,;-rnlncrl, medium
Krny. Falrlv massive.
l.ocnt l.l'llerhcds of fcld!'l­
pathic K"'lclaSi. Fueed (ault
plane f\t 155.]'.

Gnets.s
.neI8l!l

", ,
.~>

~.,;-:..

.............. ~

~
'l="
1I_~~

~:~

"., ,
"" .

Fresh ~nrt h,1M. Only
mlnor Rurfacc wx cffect!'!
on iOlnts nnd pnrttngs.
Not ~ltc:kcn~idcrl.

Fresh and h:ll·ll. Only
minol" l'lurfllcc w)'C effectR

on joints and partln«s.
Nat sliekeuldeet.

;"::';:>~l\lC:ltIC

-s::...'~.r'clninlt
Frc~h nor! haro. Joints
anr1 parti"~.c; Milo.... only ~'''';J

locll\ minor Wl( ('ff['('t~. 1 =-''':':~.i
Partinjt! a,rC' not poll:'l:ht'd~~0~1

I~::::;' I
=-~c.:=1

LI~±~'ilu.rt.i!.

.~:=:: nels!!

",--:--7"',-,­
, . I'

;~.:
x"y
~ _ MerHum

'._',_,_' cnars('

;:',"-:: rHab~uH'
... J,.'Jj,'I'

~~
t"~ 't'" +'!'

tort­
;- t- ;­
,.. rt
t" ,..~

+- to ~

t"t-"

+- to +......
r +- +-+-
Ir::'"; 18. 7' ~F".::u:::'c;.:d:..:;;co:::n::;t:::.c:::t _Of

.!!.. ~ l! Rye form.tlon, I'ino- -
'7' •• ,~ tra.ined .. medium to d3 t1<

~,".,. ~ Rl'1lY. F"t!\dspathic, ev~nly
foll.ted throughout.

FTC':'!Ih anrl h:lrrL Excell­

ent drl1ltnK. P:H'1in~~ in
dinhlule hJ'a:lk :\C-rO!llS

core. Not Jointed. Not
wx or alickensiderl.

FTe3~ anrl hard. JOlntfl<
llnrl pnrtin,lt:'l ~how only

loenl m innr .... :< effect!'!,
Not sliCken!llidf><1 or
pnllshed.

Minor rusty

Il

Chip~-~Ii«ht

wx effects

o

Sli,d\t ...... l(

lJyrltc
Slight 'NX

D
!'yrlle ><1.1.

eh iplIf-(rcsh

D
n

Nl:iE,1I5SE F

N60E, liSE ~

NfiAW, fi5SW J

N40E. filSE

N 5E, ~6SE F
Nr.OE. lOSE S

Nli2E, IiONW
1113\\', 35SW
NA2W.59SW

N:1ZE, G2SE
NUn:, IiOSF.

N45W, 10NF.

N35E, lCoSE J

N6BE, 345E
N80E, 515E

N18W, 2~N~

Nfi5W l tilSW

1///11
rLL

4.0 98

6.6 100

3.6 100

6.6 65

7.8

4.2 100

6.0 511

5.0 91

8.0 100

5.0 40

9.8 93

'.0 50

n. Ii 71

5.2 100

5.6 95

5.0 87

5.. 9fi

14. Co 100

18,0 52

98

96

NQ-52 100

NQ-54 100

NQ-5( 100

NQ-4. 100

NQ-56 98

NQ-55 100

NQ-<2 100

iNQ-38 100

I r, iNQ-39 100

MLIH--+--+--l--+----I--+----+-------t-+.df.:M7i,-.:-la7�c"'h-----------.,-,;"';-.-::-.;-:--------------4
HQ-3 100 9.2 100 0 FrCI'h lIno h:l TIL Soml' .... jOt .",

1/1/2
8

3
2

)';,. !8
2

I1
s
'W
w

JF 0 minor p()~r1t'ry w)( ... ffC'ctl'
15 lNQ-37 ]00 4.8 89 W .. on ",omt! Joint!:: lH'lrf p~rt-

N32W, 2RNE J 1nR'". No polishing.

bt3 NQ-53 100

bo NQ-47 100

f/Q-48 100

b22 NQ-51 100

ttl

F-t 9 ~Q-<5 100

~Q-4r. 92

-20

-80
~4

-<0 f-! 8

l-rQ-43 100

·60

-

Ch1pl!ll-allJlht

~urf.cE! wx

Not wx

OF nORING

N13E, HorI1.• F

N24F.. J8SE S

N2nF.. 15SF.

N7!1W, 5NE J
N2r.E, Vorl f'

Nl0f-:, 7!iSE

N42W • .'i{)NE S

IlOTTOM

6. ~ 100

6.0 33

r.,O 58

B.~ 33

6.8 43

',0 45

NQ-G 100

NQ-56 100

NQ-r.1 100

NQ-5 100

NQ-5 100

NQ-G 100

~ 49.5' .:F"..:u:.::',:;.c~:,:..:;c:.::n.:::I:::.c:;;t'_ ....
A~~~ Wclr!crl brPCCIll. {/Uarh:it('
.0. ',c,;, ~ fr~J,.,O"Jncl'\ts, :lnllU 1:1 r with ;<lorn

~".o, !vEr'nnu~Jt..."lAnn(':1lcl'1 roc\.;
~5'O' "

Jo'TC:'ih Md hard. Only '::,' :.'''lu~rh,lte t
minor 8yrfacc W"'\ cf(cch~ ~~....~ 'Of' Rye OTm:lhon. Predomi- _

-;- .... I _ nantly finc-trninel'i. dark
~ gray reldspaU\lc quartzite.

~)I. Diabase

~
~Olitb~,~e,
~FU"C'rI
-.,j~",Ei7RY---1f-+-+--+---+--+----+----f+t---------------...!.-----------:J

~

-IOn-

:--Z'

PF 1

punr.lC SF;RV1CF: COMPANY oF' NEW HAMPSHfll£

YANKt:F, ATOMIC .~I.H~TRIC COMPANY

SEABROOK STATION

na~: M~V 1·1. 1!17,1

Nons

N - DPn'.'-'!
r - P1tcher
G - GEl

k - Corffi('!('nt of
Pf''''''.lblllty

5 - SIlelbf tuba
F· Ftxed pl.tOll
0- OIlerbarg

- 0,111101 break
- W••thend......tMl'In.1

D...

N - Stand.rd penetratlon re,lltanee, blowl!ft
Ree - Lenlrlh reeo.erad/lenllh oored, OJ
RQD - Leftllll 01 .ound cor. 4 In. aad longor/length cored, '1.

~ 8 .... Spill lpoon .ample i- Grwndwlte'r

'" U - Undla",rbad aample.

'"~



nr("ak('91 IIU1 Ill"lAll
BORI'NG LOCATION GrcC'nI3I'lfl, s~· "flmr~hlr(' I1'ICI,lNATION __4_0_'_ "F,A~II/G~ DA rt: SrAAT/rI1'lISH _""I",ul,...y-,9"-1,,,9,-,';l,.'__ / July ZI 1971

CASII/G lD 3 Ip CORE StZE 2-1/0 In. TOTAL nF.PTIf _-,2:.:,..:1..,",-_-,'",' nR1LLF:O ny AmeTf(",," OTilllng &r Bnrtng Cn.: f\:. AllC'n

OROUNIl EL flllSLl~ OF.rTH TO WATt:~IOATF. -2.1 ft I l,o(j(;f-:D ny ...;nIl - K. r,. Poll.,: Ill....k· .1. H. 1t.1nrl

EL. SAMPLE RATE C~~~}.n.. orR(,ID I'~F.SSU~E fr.ST
MSL Dl'Jllh Type N Or .• c;omptltea

and nr Any, ~ k
It (t Nn. J\ec~ tn/f Graphic pi'll tn-'cm/eec

STRIKE, VII'
r. Follntinn
J =Joint
C '"' C."mL,ct
R = nC'fkHnJt

12 SUII. AND ROC, DI:SCRIPTIONS
~ « IWeilthr.rlnr. rldrct", t'tC~ \ {TVPf'. texblre. rnineralocy.
8 ~ col'lr, harrlnf'1'I8. f'tc, i

'"
'li2. tI

-¥-

1-1"
"~n

~2n

1-1"
l;ln

>-10

< _ • I.e ••1.

-

-

-

-

) ,., in' "top nf rr"lC'l. j.') _

Ilra~ Gn,.i" .... l\:"lnd('r1 li~hl :lnr! mf'<!

fnldtnl: lum 1It:';I\. l'inl'-I:ralnrr!,
think I:nnln<ll!·rl. f-',l .... ("rl di:l­

1,;'1-:1' inf' hl"irll1 ~11 7fl'.

-;-.: .... 11.:)' ("~lnl;H·! hr'll"I'". '"l ",litl-l·n ... idl·'L.:
L' 1- !Ilahaw lip" ,lac!

.. "1.';' ('nnlacl hrnkf'n. :r\'nl -:llch:l"'n"lrJefi.

,j, ~nrl o;(lanl
l
:':,1 ~lnrl{"rRtC' \1.'1(

, :-;lI(hr In

mndpral(' \1,',"

lhrf'ltll:'hmll

;\f1nflor VII~I:\'

",11l:"hl \l."'J(

\'ll~\

~1('J(I("T1It(' wx
Sltl:'ht W'l

-.;mnll
prrvAsi\'r \'ul:'"

thMuahnul

("nr'f' l~nnl;"\tn..

numprnu"i "1m", 11

S11Iq('I'! In "ilil:hl \\"'(

lhrnul!!1nul ;'IntllJ:!lTIO;:

n'"dih (HI fuJi,,!l(,".
('n\'C' C'll,lrac1rrbrd

1,\· dl ... h;" 1)2'· In 2" in

If'"::th. ~T1nor 1lin

r'I"lI~' "I:llnlnc: r'ln
Inlnl". r\nl ~llckt'n­

-.Mrr! or nnll~hP1i.

:--;'1 hif'(' I (n ..:lkl,t In

lhrfHlt:hnl1! I'm fnli:ntnn
('"h:lr~(,~l"rl?IO(I hI· prr­

\,8 .. 1\"!· ""''' II vUCs.

Pano;: II" fnU:lllnn Rl
1/2" 10 I'· Inh'r'\.'~I!'t.

(Juit .17.

(~tla r\1.

l'F-',!. \

C;rll'io,,:-i, lI~ndl',lln Illinh _
bminalf'rl 1ic;1l1 and l1lNlI\lm

L:'r:J\. lin('ln~'l'nflnl'

L;r:llnl"I. 1"ldo.;rm·hk.\I.:ilh lorn;

1j11:lrl:dl1C" r"lr "h,'!'l\' h3ndinlt.

lkrlnllf'h nnl hllll'r\ ()II,irt -_

-rill'. l"r,.,h."thl\· ml·li\.nH'lrpho..t,

"cill \,III('nnic ....

-

-

I\"("onlf· ... morl" 11'1t1~J1alhk
1'11141.,-,'.

19.1,Hrnl.I'1\ ('0"':'1('1. ;,\('Il .. lirl,t"n .. i1It.,!;.
Plil!,,, .. t'. 1-'lnt'-nH'dlllm
~r.III\('d, liRrk t.;r.l\.

Ili:lh""t. \!t·dillnl-L:'l';llnl"ll,

d3r~ ~nl\·. ;\IR"si."c'. "'.ml'
II"K':JI w'rllh,-rili(" 1,''Clurl'.

"'mall phc-n/)(:n·"il ...

rrP~h illll'l'"mllh, 11111

.;lIhjrc·1 10 \It~ dC'I·I'I"p

mrnl I hrnllJ-:"hollt, 1\1;11

h........ 1( ('a lC'ih' "j -loinl

and p~rlinl!" an' nol

...1lrl'l'""ldf·d or fH11­

1"lll·d.

Fn,,,l, anti t1al'd. Ilnh 1 t' t

nlinnr lnl'aJ ... "hlli"'" ~ ....
d·(f'f'l .... C1n'i"j\ • 1 I

inlnll'I!.lnlnl .... :Jrl'
nnl ... li(,~I·n~ldl'il o'H

poll ..hf'fl. ~ I

V1.1~"

l'r(''ih p\'rUt'
_'C181o;:

~\'('rC' wx
\·'llO.{\

Pn11r
! plrin!f'

: .\llnor \l1I~~\

rrillnlt'

1'1' <~ II nl'~"mr... r1tu'r-f:Ta inrd~

ChIli /.nnp

i-'rolect 1286

I'F-~, 1J1(~ (n" HtlRrNG"r

\ U '1\'i1 I:., 1~17 I

1'.\1;1

SEABROOK STATION

(·tlc·nll'irnl nf

JM'rmrnhl1ltV

N· flf'nl"""
p. PIl<'~r

(,- (a:1
k

s - mt""lhy Ullit'

f.'. "'Illt'd rtllll'lfI
~ 1, (~~rhrr~

I)rillinll hrrak
- WI·"th.n'Ct .....·nthf'rtnll

n

S - StRnoaret flPnt'tr:llton "'!II i!'\t:lncI'. hlo,", tt 'rt
~rc' - IA'n«th rrCOllt'r""II' Icnlitth correll '7
R4"n - 1.I'nlf\h ot ttt'lUnrt core" in, llInri lnonMf"r/lf'nJ(th cnn'd,

Q S - Sf1l1l. "001", "unple ~ (;rnund..,;It("r

~ 11 IIlKtt"turlW'd ItamrtlC"f'

"~



II'ICLINATION _4_0_'__ I":ARII'IG~ DATE START/FINISH _.....:::.ru::,I!.,,,,::9:.,• ..:.1;:,97:.;.:.-__--:J;;;u.;.:lv...;2:.;.;;;•...;1;;;9.;.74:......_

CASII'IG lD __.01.'....'0110...__ CORE SIZE 2-1/910. TOTAL DEPTH _~2c:.7.:.;1.:.:0~_~rl DRILLED BY AIn~rleAO Orllllo~ , Il<>rlo~ Co. : K. Alleo

w !:! SOIL AND ROCK DESCRIPTIONS
a: < tWeatherin,;. ricfect(lll. etc., ,Type. texture. mlne'ralO1Y.
8 ~ color. hi rdne"s. etc.)

C()NTrNl~':n FIlIlM PllrVIOli' J>Ar. '

CROUllD £L 'MSLI~ DEPTH TO WAT£RIDATE -2.1 rt/

EL. SAMPLE RATE C~~n~ orRQD I'RESSllR E TEST STRIKE, Oil'
r - roUall""MSL Depth 1'1Pe N or Comp"". J • Jolnt

ad or ADV. ill!!! k C • ConlAct
II It No. Ree. ~In/r % Graphic pol 10-·cm/lec II- Bel1rlln~

·o~ 0-

.TuJv 1!l, 1914 LOGGED BY 'nil· K. I.. Polk' llnek - J. II, fl.10rl

-

-

n81hjc

Opcnn,e" riltrkf'r g:ra,'. _
rtnrT" ~ralnC'ri Irrt'KUlarlv
FoUatec1 ",chis-II
f~1r4l(flathiC'.

r.raflationa I (u..;(,(1 ('on­

lat'l I'n1llhjll/\!flr(··I,

(tnC' J!r:1inl'ti. dark t.:r(,l'~
(:olm-'. I,h:::ht \:rnn
halrlln.' l;tmlnRtt' nr.,

,'.'n· Irn'a:-nl:n ~n 1"JIl­

tnrl', ..... 11111' (";lldlp

~·drlin~. II"Td rlwk. -

Brl'''\'''''' :\1""'\... " ~r:\;n.

r~'nl ;I",'Ul!" ... of n'H'
I!ralnl'd, MlNllurn darl..
J::r3r fjURrl7.11(",

r:nd!'\~, (C'ld"palhl",
If'''K''allv qU8rl7ltic.

l.I~hl In mf'fllum .':rav,

Irrf·f.,,,,J1~r ~{'l"sn"lte. ­
IA1CRllv o;;C',hl"IOi:;('.

Medl urn j;tn lnerl,

..l1.Qo..\''''q'W''UI.L<'OlD"________ ­
]-,t('lllqullrl7:!lr 10 ml't:t­

"Ill, fl'lrI-.:;pothIC. fint'­
~rnln(Orl, ch('rt \'. mNliun
~ra\, r,('l('all\" /:nf'f" ... IC',
11,1ndl'd 1('xlur(O of fln(·- _

nlc:dlllm Iil:ht "rA\

f.. lrl"l.pal hit" 'I up rltll('

wllh dad. I:rav, ~t'n

rInt' ,L:Tninf'r1 ,·h(·rt" roC'\;,.

finnt!int.: h, common!\"

I'l'-:!C

JlUlrl7i!t·

Chill

ntahasc, Oar"\.; R'ray, _

mNiium ~r:'linC'rl,

;l::"ravell,· 10 fln(' ~rain(,ll.

{ChlllJ at lOp and hollom7

190,-1' FU."lf'd c~~:agf~CWfn·s rutrall('!

quart:r.llIc

(~uart7n!'f!'

quart11!lc

"I Ah('\u( 13n.r~' cnntac! hTnken -

1\' f

r .- ....
~ ~ t... ~ \

i -

li~. ~ :
.... r'
I" I

I
I

It, t'...l­

'-+-- f 1

Fafrlv frr"h Intf'rn3!!y' == -::- Dralt F'olets s.c-hlsl. (nl'i..;!':k-
':::ornl' mlnr.or vuJt~... 1(')(- ... - rC'lrlSf'l3Ihlc ll~ a hn\' (',

turf''', Ilnrl fl/)Wdrr\' \VlC j ....-;:...: Apprmdmatclv 171._~)1 pr('<;um(' 'IIo"X

rrr('c!~ on jntnl~ ann conlaCl. N()! .·dlcL;('n ... ldl·d.

na r!inJ::' ". ,Tolnl!'il a rr
nol polished,

I
'-:nml' II'l(-Af minor V\JJ,:' I

r1f'vrlnpm£'nt •.rotn,... I~'

aOO ,.rlln~~ ar(' not
Qlkken"lrlm.

frf'!llh anti hArtl; drill"
VrT" wrll, Onlv minor
{lr"M'orrv wx dfl'c;t~ on
jn1nt;'l. Nn evttlcn("(' nf

movC'mpnt.

Fn·"h And h~nl; drill ....

w.'ll, NC\{ ..dh·l,'l)-.hh'lt
on rolnts,

rn,..;h ann harrl. ~flm(' I 1lT1l~ Void..:; ("'VC'f' 10 .... lfa:!llh, \\'3'....·• -

mlnnr 1000IJ \' II t::' r!(,\,(,I(')T't [h"Cnml':-; 'O\lOmf'wh31

M1('nl, Minor ....urfter \ :-~::. oo.chislnsC', ~Tt"'cnl...,h -

"010":1( CffCCI'i on lftlnl-.. I":"-~·- tin!.:"" tllm£' sfllt'aLe"i ',J)

No ~1I!'lhinJ: or =-= -:-~.
:sUcke-n"trtt'... lln joints. I _--: _ 221. 9 ('""Lacl hrol,C'n. :\"nl .. lic).;('n,;jd(>f'T

! t ,-r Chili Ofahasc, ~~

mcrHum J..:'rainl'd, d~rk ­
J.tY"llv. "'r.atft'r"('j f1nl'no­
CT\'sl~.

DialHls(.', calcilic.
medium !::"rain('fl, rlark

~ra.v. mas<iive- with (')('-_
ca."I"nel earhonale
v~Jnlr-lo;,

2~fI. 9 F'u~f'(1 contact. nips + :")"- _

Frlcll'lpathic Quarl7.f1t', (lnl'. 11l('(lIum
~ra\·. ~('Im.p,l;hat ~ ... \d"i-

Frpc;h and harri: lIrlll .. i

WI'II, onl\' n'rY mtnli>r I
pl"N'flcrv <;url"aC"(' \VX I

Cfff'C'I,", on ~onl(' joinl.. 1 ~_."..-~:;; 2.~!i,.i

anti pIIrli"l,c". Nnl
.~lkkr.n"4IriM,

~lt~htlv Wlt throuj!;tlOut. I",
Not ,Ilck.nslderl. I·, ...

i:-: ..
t;el''u",..II\, rrf'"h
Inl(mall\".

-

Q\lltf' [rc~h lnlrrnnlh',
..;ome minor lr'K'fli 1 vut:
l('l(!urrs. \linor ~tlr­

fac{' Wl'l' on iolnl"i.
,Joln!~ not poll.~"('d nr

sllcke-n!'lltlrtl.

r~lrl\' r,..p,," lnlf'n'lall\",

"nmC' minor local vu~ :~~~.

:~:~I::s7::: NOI j :-7- ~-I'-=-: ,.

I
t.

C'hlpR
V\l~V

Chlorite

DrlllinC'
h('IIC!t"

r.ol'!Ill'l'llL"X

( Chtplt

\'1I~

Minor VUJtJeV

.hlp.

I

'.i

.
[
I

1Chl~,

.1 Chl~s
,I \'1I1t~,
; SIrtale<1 lOln!
j Not flolisherl
1 n:nrl~ dropped

1~r:i~nl' I'

~Iknr W){.l Sll~hl WlC
1 S11~hl w.
I Chlorll('
I ~1C'f'p jotnl

~ nou~ surfACli
j VUIlI:V
'( Chtl"J!I

t Minor VUo:J:1'

;.

20'

'1(1~

Ot' nonTNrr

II

II

1/

1/

1/
"P'

32

77

no

I I I

al

~I

24

~
~

12 VI/
VI/

I~
/

13

41

29

9.0

2.0

6.0

r..9

2.6

(i ••

2.\

2. ~

'1.7

4.9

2. r.

2.0

9n

93

100

:-IX-a 100

~"X-2'

NX·21 Ion

)0,':'(-2' Inn

f\J(-2f, 1no

~"X -22 Inn

NX-lf 100

NX-17 62

24

~~~I+-__~_-I--+--+

b"zl

Pzo I "1)(-2.1 100

t"l90

NX-I~

f-~~ NX.l

NX-14

F-:!r.o

PF-2

Protect 7286

l'Arol: --L-nr -1..-1 LOG OF RORING

PUBI.IC RI:RVICf, COMPANY or NEW IiAMl'SHIRE

YAN~EF: ATOMIC ELECTRIC COMPANY

C:1~~.!'~'----~

SEABROOK STATIONNllTE.~

N - Dfttlann
I' - Pilchor
G - GEl

k - C...rliClenl of
JM!'nn-eahility

S - Shelby tllbe
F - Ftx:ed pilton
0- o.terberl

• Drllllni brei.
- Weathered. weather'nll:

o

N .. Stand.rd penetrlUon "fli"tlnCl!, blows/fl
Rec • Len~h ",covererl/len~lh cored...
RQD - l.enjtth of Bound core. in, and lonc~r/len ..t.h c()rerl, "

~ 5 .. SpIll "pooft lample i Groond...ater
~ U .. (tndt.turbed lampl••
o
~

<t> OBl'TW"tINIt·AI. I!NQlNUM I"""



Itrr"krlll.1 11111 Tlnnll
BORI'NCi LOCATION Orcvo""" N"., I!am",birr TNCLTNATrON~ IIJ-:ARmr. DA rr. START/FINISII .July :!9. 1f17~ ,luly 10, 1~71

CASING m __01..'..ln",,__ COAf. SIZE 2-1/' In, TOTAL nf.PTIf I' ORILLF.U BY Am"rlC'an Ilrilltns: -.. HnrlnG Co.; ",\lIen

GROUND EI. (MBLI~ Df.PTH TO WATI:R/l)ATf. -2,4 I' . Ul<:GED ny Snll· K, I" Polk: f('t('k •.T. n, H:ancl

5011. AND ROCK DESCRIPTIONS
(We"thrrinll', dcfl"ct". ~tc.l tType, texture. minflul0ltY.

color. h.rrlnr~~. etc. ~

!2w<
"'",
0",u.,

STAIKf., DIP
F • FnllaLion
J 'II: Joint
C = CnnL,cl
n =n('rlrlinll:ItIt

E1. SAMPLE RATE c~~n::,. or RQD I'RESSURErEST

MSL Dep<h 'I'Jpo N or Compute.
and or ADV. 12!!!. k
No. Ree, b'nitdr ~ Graphic pRj In-"cm/sec

11

"1.' .-_r-_T"""_.,-_-r-_+ I'l'''''''-.....,_---r-'''-<-...,'......"ek''''''rn'''.....rl''r-r...------------------------------l
V

"'!!"

'''In -

-
-

,n -

'2°
,In

VI/:-''X-I !1~ 1.0 1n

~:'(-z Inn 1.1 IIII
-'0

OF "f'-"

7n"

Hll"l\'

",Ih:ht W'l

Mlnnr ru"!:l

raid" rrr'''ih inh'rn:i1I,.

,'rlin1"i :Inll p:tr1In~" ha\'f'

mln'1r I"US! ;llHIIII\\\c!C'!"

W"C !'frer':".

Cnd" .... 1lll,lIjun, li;.:.ht J.:r;l\

Ill('dilllH ("0;11"',,(' kT,1illl'll.

C;I1I·i ..... ,,!·II ILl rl/ilf'.

111I·di1nn 01:11"1, 1!.J'('f'f) , filH'~

nnTTOM or n()nl~G

-

\'111(" .Intn'" ;'lnt! ":lrlin~"

lIOll ..di"kl'n"hl{·d nr

!loji"h,'(l,

-

-

... -
I

-

-, ~ -
I

~
I

-

-

PrnlfOct 7286

I I.or; OF I\OHrNLf"I

!'('glll' s,-:Il\'lt'F C(IMI'ANV tHO N~:W IIAMPSlllnt:

\ 111"1 I .. r 1 I 1 ~ 17 I

I' .\< . ~

0:11('

SEABROOK STATION
1\ \\;I ..dll·d 1111"""11'.10 .. ,.11 n· III H. \"

"iRnlllll· ... 1:\1,.·tl.

S· f)f'nillll"n

p - rltch..r

t;· (jE'

S - Shf' Itw hl~

F' - Flxt"fi pl!nnn

O· (l!'Itt'rht'rj!

• [)rilhnll: hrfOak k - t'nrfri"lrnl nr
- WC':tthererl, wf;'IUh("rif\~ P<'""~:'lhtlit\,

l)

N • Slnn(i:1rl' p('nt·tr"Unn ""'!II 1<4I:1n<..",', hIO\.,...~ 11

R("~ - I.'nj[th rrcnvl'r..o·lrnlElh "IIrl·.l.
RQIl - I...·nl!h nf l'tnunfi ('nrr .• in, :lAd Inntl'r I,·na.:lh \'/"Irl·,I.

~ S - SllllI "1Jf\flft ....n'lJlr i l;rf.lntl",nll·r

tal II - lflM'til'ltu rtM"rl ""mph'!'I
:.;)

~



RrrlllkrD~t IIt1l nnnd
80RrNG LOCATrON GrccnJ'od New rl:lmp,h1rc INCLINATION~ nF.ARING~ DA rF. START!1'1N1~H .Julv ~n, 1071 / A\Cu~t~, 1~74

CASING lD _~'..!.In!.!.l' _ CORE SIZE z-t /0 In. TOTAL DF.PTIl :::z~='::..~:,:.1\ DRILLED RY ilmPrlcan IlrllllnR Ind IlorlnR Cn,: ~, Allpn

GROUND EL IMSLI~ DEPTH TO WATF.R/DATF. -2. 'i rt I .Iul\' ~O, t~7'" WGca;u !lY Sot! - 1-:. La Pnlk: TInck - .r, n. n,.,nfl

EL. SAMPLE RATf C~~+~::" orRQD PRF.SSURE TEST

MSL Depeh Type N 01' l;e,m",,"'.
and Qr ADV. ~ k

rt It NI'). Ree. ",In/f 'J Craphic p"i In-'1cmllec

STRIKE, DIP ~

J: r:l~itlon ~ ~
C • Contnct 0 a::
R,. SeMina: () m

SOIL ANIl ROCK DESCRIPTIONS
fWeathel"'in,;, r1e(ectJI. etc. 1 (Type. texture, miner.loo.

'calrn, hardneu, etc.)

11

,,1 •• r-_.,..._....--r--...,..--T----..!.li"nn"----,r----.........:.:.."'-"lSlJ'll".,lk=..nllJ·IIl'.!~,........,--------------------------------1
~

~ 10 -

~ zo
,.n

I- ,n

~ 4n
,zn

',n

-

-

-

-

tn \,-17W. 1.1"1('811\ ",nml'­

",hal \'Ul:j.~.'".

-

-
-

IlInIMb"", d;lI·I. :.:.ra\. I'In('

to nll'llIlInl j.?;Tllinl'd. _

Phl·nc1{'T, ... I .... \'''''. nllo:.J.::'.

rO('~ i~ n<lt I·alcfllr .
UncI.. I .... nl'l..:n(,tk.

(;nl'i- ... I, 1,1 _I_;·'hi,·.

lnr'a I h Il:tll,\,'d, I~,

('on1(· ... "i""Il'U hat ... £'hi",I"" .

(inds"'", 'lllarl:1i1k,
,,\pmC'Yo'hal mill! I('d IiCh!

In I\lrdillill L:,.;I\, t 111"4

~r:lint'd p>('l.,. 101';011,

J.:,rC'c'ni"h til1L:l dim'

... 11 k;t\ I'" I.

Thin

qtl~I"'"

Ilnndina.:

- IhIT\.. ~ra"

luartzllr

.- - r

_~;~ ~·I~~i~I;~~~~;: (l~;',l~:/,~;(,::~?-_
P;!rl.. en". 1I1l'1i11l1ll

(',",tr"'t· I!railll·d, 1l1nrllt'd

•• ~ I('xlurl'. :\bl.:,nl'tit", non-

t :";'t ~:L..1~<;.~~~/:,j.~. U1ill..L~
(~'I:lrI1ilk L,"nC'i",!\, Ihinh'­

handpd. I.:rp('nl",h liln':.I·

( C'all'-..;il!l'a1(' r"rl("kJ.

Fln('-L:;Tainf·,l, J\anlllnl.:

~n!:ll W h"I(, '--,Il" dip ~

c + .....
- + +

F§lllil'l.'l"'(,

~PI'J.:mntit('

~Dlaha,,('

Frl>",h. ",lIh .. lh.:hl \,'
f'lT('('I"l InC'~lh nn

jninl"'. So"lllH' ... mall
\'\11:"; ill dbha"l' \Yh('rt­
"h('llolwn''tt''i ,!i1'l.;nl,·(·tl.
Nol "djl,l..f'n..ddl·.1 ,~,.

pllll .. h"ll,

I"I'I' .... h ;."d l\;,rd inll'I'·

":111\. 1':"-1..; ";1";11\ <Ill _

1"Ii:Jli""' 111:'\•• ilL: ('11'

'p' WI!). Ilo:ITtlnL:~ ;l1l0i

,ninl ... .:In' 11,,1 .. lkl..('n-

... idl'd nr pnll ... lu·d.

r.C'T'K'!':jllv In·..;h,

.... ,,1:111 powd('r\" W'C

C'ff"('t,,, on jnint" nnrl
llD.rlln/.r!'l. :"n ... !iC'I-..('r'J­
o(II1("s or 1)I,1i ";!I("d iolnt ~

C;cnrr:lIlv frl'"h

Intl·rnall\,. ";\lhl('("1

In ~'h:hl W'lf nn
C'ln<;t,I,--..;p;l<·l'd I'llnl ....

.Jninl..; nnll fl<lJ·tin~:"i

:1 rl' ""l ~11('I.;I·n:o;ld('d

nr pnll~h('fi. Corr'

hrt·ttl-.. ... al {'In""
Inh'rval s.

ron

,.. 7n

I- .n
TOP OF Il('('~

I'X-1 ~~ 11 ... ltl!ht wx-2n Z) VII!\''X-2 .n tn

SX-1 li~ I I I ChillS

!':X-I Inn /1-11 \1ndC'rnl('

on
,,~:- ..) 'nn
"'-'X 4 r; Tnn

~
\finnT vtl'l:g'V

""X lon 2,
Chi 11 Iii

,Hl:l1t1\

~n
'OX ,. ,1 \'\IJ:!:~'

--10
~x~q lnn /
~-x-t '7 :-'Ih.::ht Wli(

'/X-1I lnr, :..r. zr. VI/ "i1lJ:ht \1,"'\

ht

XX-l lnn ~, , Ir. rill I, ...Il~hl w'X

rhl"rtll'
"ltl.:"hl W'1l;

h~
~x-t lnn ,. Z Ii'

V,;n
...:;11f;:hl .....1(

i
\'II!:I:""

S\;- I ,no :\. n :!n

~1
('hlp:--1-". ,", t Inn 7 a l)
\'u~~,·", I, Inn ". ~ ('hl"" 1" 1:t·,·

~~ I. tnn ~, 0

...11j,(hl "'1(

N"( ·1 Inn '. n VuJ,t".t.....'

-1·1
... 7~. 01

Protect 7286

1'1-'1\I LOG OF HORfNC.

PT:RI.IC ~!;n\ilCf. COMPANY Of' NEW HAMPSHIRE

YANKF.F. ATOMIC ELECTRIC COMPANY

SEABROOK STATIO NNorES
H Wa!'lhfofll~rnllah >!t")1! 0_>10 n. fin

J'amph'''; tttkl"n.

21 Nn rtr(JI lim('!1 IVlil.hIt>,

k - Cn,"((icl('nl nf

Pe'rnu"llIhiltt\'

N ... Denitlnr'l

P • Pitcner
G ... GEl

5 - S1Iplby lUbe
r - Flx~ p~.ton

0- nolrrberl

- Drill inll: break
... Weolt.llered...athrrin«

D

N - Standarl1 pe'IWlnUnn re"t"tancc. blows/'t
Rec Len«th r(!coyered/lenlfth cnrcd, l'
RQD IIflJrlh n( lnund cnre .. in, and lon«rrllcnlth cnrert. ~

Z S - Splil JlPooe sample i Grnundwater
~ U - Undtltul"'bed lampJe!ll

'":l



BORING LOCATION
nrrnklaO(I ifill Hfllllrl
Crcepl'nd ""r" ",mo,hl, INCI.INATION ----U:.- REAAI:"lG~ DA r[ STAIn/FINISH _"_"1",'_',-0,:.,-,1_'1_" 1 AUIl"o;l lol., Ht7.!

CASlNr. lD J In COflF. SIZE _";''''-0.11_',,-',,,10,--_ TOTAL OEI'TH ~nl,:J rt DRILLED fW AmfOrh-an Ilrl111ng anll Rorlng Co.: I,. Alii'"

GROUND EL IMSL)~ DF.~TH TO V>"n:R'I'IATr _" ') rt I .hil," :ln, 1!174

EL SAMI'LE RATE c~~:::~:h "rR<t1l J'RF.SSUlIF. fEST

MSL ~p.h TJpe N or ComllUled
and nr ADV. 12!!!. k

f. It No, Ree, "'in/I ~ Graphic POL. 10· ~ml..c

STRiKE, DIP

F" Foll'linn
J :a Jotl1t
C .. ContncL
n - neddln~

w.I ~ SOlI. AND ROCK DI-::-iCRIPTIONS
a: < ,Welthflrinll:. ft('(rclll. (·tC'. \ IT'Yre. textu!"tl. min,"ra101tV.
8 ~ eolnr. han1nr,,!'lI, rtc.'

~ _r--~__..,._C"'QQln"""'i'C"'!.J)"'1T:CO...bCCJOl.-.__

-

-Cn'·is .... allrrn.a!lnl:
la\('rc; nt grrl'ni-;h
qll;ll·t:dtic I.:nd.;..:, and Jo:T:l\·

l"\'l'nl\' taW'n'" fl\l:lTl"lilic
..,rnl'lss, C;raclali!lnal

ennWl"!s. (lark ~r('t'n

rnck. Inol;,,, lil;,(, <lmphi- ­
holltr. ;'\nl m;q.,'11(,rit'.

Fdrbp,11 hie j"rnt+';~. pinl,

I't'ld~lmr... SI ron!.:h

nHtttnf't1(',

Amphtholilc ('1). ll~rk

jtrrl"n , .. imll:lr ,,, 21:-1. ,.,'

in PF·2. F1nc-l!T"'"..llnl'd,_

locally rnli31rd or sanden
rock. 1,("1(':1.1 fcld!'pnlhtc

I:t"ncts!i. fiantls an'
Ira n.. ll inna I with ... mphl­
hnlite. Hoc!.; is not

maJ:nctlc.

-

-

Amphih"lil('. darl. ~r('l'n.

rtn('-I:rll I"('d. 1.r\(.':1.I1\

lint' ltJ,thl J..:"rt't'll \ dnll'!", ­

IIr "f'ams. l.neal zon(' ..
nr I:T:l'; rrltl .. pRlh1c or
quarl7.ili(" c:n('I,,:-;.

Y I III rl.; g .-c'l'n
- h'cn!\'

-)(- fllllalrol

n('iss
\mphlho­

c:--=::::=.1I1C

--:--:-: 1U;]t'llil('
_ 11.1' welc!prl

~*'I[
-.:-_~ l~UA rt71t Ie

F<,ld!'llflalhie

Shrm·" -"i"lmr ;"trrnal
lolrlinil:,

I'<llrh frt..,;h. ";Ilhw((

11\ ~1il:ht ...."'( ('l'ff"l'h.

.Joinl~ and partinI.:'';
a f(' not ~I klo;l'n .. ich,"rl
or pnll~h("ll,

Frf' .. h and hind. In(':l I-:-~ l>ark ~rf'('n
mlnnr .....x €'f(('('\,,:, ~...:.-'_~:-_.- luart7ltic
.Inlnl.; arf' planar :ll1d ;;:.---

art'" not !/i1lC'krnsidC11 ~~=.:: l>Ark Jtrf'f'n
nT' poltslwrl.

Fairlv frf'.;h Inlf'rnrdlo.'~~~ Ff'hl ..palhic
hul ';\Ihj('ct 1n(':lII", tn -::=...::-:=::
... Ii~hl In mr-ttll'rall' .....x. ~~.
VUJ,:' d('\I('lol\n1l'nt. .:2:.-'=- r('hl!'lpalhic

.lnint ... amI p;}r1iIlC":: ~..c_"
nol !'l.llck('n,.;ilh'!l. = ..: FC'lrl ..palhlr

:-':01(': ('onl:lin, mag~
n('tlll' ("!H'I('t'l"Ilralinns
~(I0.fl' \n~nl,:I'.

Sl ron~l \" m.II.....w!\c.
cn~r .. e {('ld<;(l:llhiC

~('i<;s,

I"rr.;h. .1nlnl..; <lnd

pH rllnl.:~· arc' nnl

~~I~:r.~~lrl('d fir

'linor VIII:I.:V

: Chlf1!'§

Vulnt\
Crv:'Ita I growl hs

Mnrl('r~lc \0,':'1(

.:i P\"rH('

1 crv~tal!"

1
~. ~1tJ:hl wx

~ "r[('CIS

Of nnnTNGnOTTO\I

liZ

20

22

,.

-0

~~~-1 Inn -,4

,NX·Z '00 'i.l\

I~O
~')(-~ Ion ' •• 0

N'X-22 100 1. n
r.."X-2 100 11.0

,.0
Inn

"'~-21 Ion 4. ~

'';<-2- ~7 1, •

r-170

:-"'X-2 Inn 'i.4

~:-<-2 07 1\,2,.
120

....."'X- 2'" ,nn 1. !l

!'\X-2' 100 11.0

:"",0

\, ·,0 Inn -1.9

"-:>0.
1.411 \',·"11 100 O. !1

~()I.

-
'-

- -

-

- -

-

r> - Orillinlit hrr.k ~. - C,~rrici('nL of
Wf':1th~l"..rl. v.,@n.tht'rinll pc'rm(,;lhtllt\o,

Project 7286

I 1.llC; tlF I\IIHfSI, I'I'-:t-\"f".\(,)

v_,,~ ... r'· .0\ 1'11\11(' UTI rnlC CO.\11'.-\NY

C;11111tBd ~Inellnl.

SEABROOK STATIONNC) rl':~

N 4 [If''nIJl('f\

P • J'lilchp.r
(; - GEl

S - Shf"lbv tuhf'

F - rixerl piltnn
O· O~I,.rhrrll:

N • SLanlinrrllM'nl'trAlinn ...·"t",:'"(·... hlll"''' It
R",.' ~ 1.. 'n",1h rl'Cl)V,·rPII.'len.cth cnrt"fI. ''I'
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SUMMARY

In this report we describe three samoles of drill core

from the vicinitv of the alleaed 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, which 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 rom)

are abundant. The texture is punctuated by light col-

ored augen and irregular 0.5 rom 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 rom. Lamina-

tions are the product of the effect of variations in

grain size, 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 cross-

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

rnultigranular aggregates.

Chlorite occurs scattered through the matrix, in minor

amounts in thin seams both with and without quartz, and

in a few of the darker laminae in the sample. It is

pale green, fibrous, and exhibits blue and brown inter­

ference colors.

Opaque grains occur in thin, discontinuous layers in the

sample. Some seem to be dendrites parallel to the

layers, and others are small nodules. Many crystals

can be seen in. hand specimens to occur as well formed
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cubes. . .
Calcite and sphene occur in accessory amounts in some

of the layers.

Estimated Modal Composition

quartz

muscovite

chlorite

others

60%

15%

15%

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 rom

size) set in a dark groundmass are easily recognized with

a hand lens. The plagioclase (Hardness 6) is 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 rom) form a mat with ferro­

magnesian and secondary minerals filling the inter­

stices. Cleavage cracks are not abundant. 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 0.5 rom. There are a very few larger

crystals which are now sericitized.

Clinopyroxene (probably augite) occurs as abundant round-

ish grains 0.1 - 0.3 rom 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 rom 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 present in

the rock.

Estimated Modal Composition

plagioclase 40%
(plagioclase
+ sericite)

clinopyroxene 15%

opaque 10%

biotite 15%

chlorite 15%

apatite and 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 veins 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. There 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 rom crystals

in veins.

Sphene is widely distributed as nodular aggregates and a

few 0.1 rom 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

chlorite

epidote

quartz

calcite

opaque

sphene &

apatite

25%

25%

20%

20%

5%

5%

100%



Photo 1. Sample PF-2A 99.5­
99.9'. Felsic metatuff. Plane
polarized light. Width of
field 1.5 rom. 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 rom.
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. In
this view, the dark laminae are
almost opaque because the indi­
vidual grains are only about
1-2~.

Photo 3. Sample PF-2B 136­
136.5'. Metabasalt. Plane
polarized light. Width of
field 1.5 rom. 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 rom.
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
rom. 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 mrn. 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 02139 • (617) 876-3691

20 August 1974

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

Dear t1r. 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,

()~ht1~-
Derreth McStowe
Office Manager

SPECIALISTS IN GEOCHRONOLOGY & ISOTOPE GEOLOGY



KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

24 8'lA CICSTOHE HREE T • CAM8RIO GE Mol 0'139. (611) - 176.1691

POTASSIUM-ARGON AGE DETEP',ld'~:.· ..~:~: REPORT OF ANALYTICAL WORK
.._- -- - - _... - '-'-._----------

Our Sample No.

Your Reference:

Submitted by:

8-1236 Date Received: 20 January 1969

B2 129.5 Date Reported:31 January 1969

Ed Levine
Weston Geophysical Research Inc.
P.O. Box 364
Weston, MA

Sample Description & Locality;

Newburyport quartz diorite, biotite-bearing phase, drill core 82,
Seabrook, N.H.

Material Analyzed:
Biotite concentrate, -20/+100 mesh

Ar 40 */K 40 =

Argon Analyses:

Ar 4 0., ppm.

0.1431

0.1432

0.0186

Ar 4 0 */ Total Ar 40

0.950

0.953

Ave. Ar 4()., ppm.

0.1432

Potassium Analy_:

%K

6.295

6.316

Constants Used:

AIJ =4.72)( 10 10/ year

Ae = 0.585 x 10 -10/ year

K 40 /K :3 1.22 x 10 -4 9.19.

Note: Ar 40 * refe" to radiogeniC Ar 411 .

M.Y. refers to millions of years.

Ave %K

6.3tll

AGE '= , -+ ?\
~ . f" ~ ~

K. 41' • ppm

.' .693

•



)
24 Blackstone Str.t, Cldri4lt ~

TeltphoM.,....idll n

REPORT OF ANALYTICAL WORK

POT4SSIUM-AAGON AOE DETEAMtNATlOtlI

Our Sample No. B-uJT

Your Reference: ." ".

Date ~eoeived: • *' ..~
I .....

::>ate ReporUd: Jl J »""'"
Submitted by:

1Ir... lIIu s

I

"'.~".I."',x...........
'Irt=, -.

Sample Description at Loc*t1y:

...., ' '01 .
Ild11 c.. • A. ,". IIElln b. I. L

Material Analyzed:
-..uU E. I L ~"a, -Ito/<tflOO... .. lIUUte ... teo tiM
~ W .....J.fteb' r:.. ...-s.-. U r:::dae•• I •••tor.. .,
isM~ b1elt1t4t-Tich cra1Jut ....... ~,......\)1......

Ar 4°*/K 40: 0.0159 AGE = $ (.,) • JlIa ,..-.

Argon Analyses:

Ar 40 *,ppm.

o.~

O.OItI3

Potassium Analyses:

%K

L~..~
Constants u.d:

Xp = 4.72x 10- 1°/ year

~ =0.585 x 10 -I 0/ year

K 4°/K = 1.22 x 10 -4 9./9.

Noll: At 40 * refen \0 radio. (:nic /'\ ,I'

Ar 40*/ Total Ar 40

o.a,t

0.1Vr

Ave. %K

Ave. Ar 4n *,ppm.

K 41) ,ppm

'.033



24 Blackstone Street:" Cambridge, Mass. 02139
Telephone TRowbridge 6·3691

REPORT OF A""'L.YTlCAL WORK

POTASSIUM-ARGON AGE DiTERM6HATlON

Date Received:. '--7.~.. , ......
Date RePOrt8dJl , ~ ""

........d-...... ~-..18.......-.,..-.
Our Sample No. 1-12]1

Your Reference:., ..,.

Submitted by:

..
Sample Description & locality:

alGt1~ phUe or liL'M2\lr)[JOft'" '* tiarita. DrUl __
_ •• '1-*. I.L ~ed d.tarite ias.pID. --'-'_til ....... patAM 1'OIIk•

Material Analyzed:-..ste I ....... ..Jto/+3JJO ..... ,.. II•• '.. ........... -...u_. 'nI.~_. ~i 2 sA'.a.. _.

Ar 40 */K 40 =:: 0.01" AG E· .. (a,) & 111 'I Ta.

Argon Analyses:

Ar ~o./ Total At <Ill

0.'"
0.911

Ar 4 0*, ppm.

o.085k
0.090"­
0.0&10

(.........~ - .. __ Sa ... _._••).

Ave. Ar 4/.' *, ppm.

O.oe,"r

Potassium .~n8Iyse5:

%K Ave. %K K 40 ,ppm

-.Tt8

Constants Used:

A6 =4.72 x 10 10/ year

~ =0.585 x 10 - I 0/ year

K 40 /K = 1.22 x 10 4 y./g.

1 Ir1 [>"I~ + heAGE - ..-- .. --_. ~

Ae t A~ Ae
x ~~: + ,1

K 411 J

Note: Ar 40. refers to radiogenic Ar 40 •



KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET. CAMBRIDGE, MASSACHUSETTS 02139 • (617) 876.3691

19 August 1974

Richard J. Holt
Weston Geophysical Res. Inc.
P.O. Box 550
~Jestboro, 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 Randls 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.

Sincerely,

R1Ch rd H. Reesman
General Manager ~·Pt

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

SPECIALISTS IN GEOCHRONOLOGY & ISOTOPE GEOLOGY
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KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION
24 ErLACKSTONE STREET. CAMBRIDGE. MA 02139. (617)-816-3691

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No. B-2882 Date Received: 22 July 1974

Your Reference: PF - 51 Date Reported: 16 August 1974

Submitted by: Richard J. Holt
Weston Geophysical Res., Inc.
P.O. 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.

Ar 40 */K 40 = .01687

Argon Analyses:

AGE = 268 + 10 M.Y.

Ar 4 0*, ppm.

.06717

.06588

Potassium Analyses:

'YaK

3.224
3.242

Ar 40*/ Total Ar 40

.834

.862

Ave. %K

3.233

Ave. Ar 4 °*.ppm.

•06653

K 40 ,ppm

3.944

Constants Used:

Ap =4.72 X 10- 10 / year

Ae =0.585 x 10 -10/ year

K 40 /K = 1.22 x 10-4 g./g.

Note: Ar 40 * refers to radiogenic Ar 40 .

M.Y. refers to millions of years.



KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET. CAMBRIDGE. MA. 02139. (617)·1l76.3691

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample No. A-2883 Date Received: 22 July 1974

Your Reference: PF - 52

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

Date Reported: 16 August 1974

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

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 4 0*, ppm.

.01794

.01752

Potassium Analyses:

'YaK

.752

.731

Ar 40*I Total Ar 40

.674

.668

Ave. %K

.741

Ave. Ar 40 *, ppm .

•01773

Constants Used:

h(3 = 4.72 x 10 - I 0 / year

he = 0.585 x 10 -I 0/ year

K 40 /K = 1.22 x 10 -4 g./g.

Note: Ar 40 * refers to radiogenic Ar 40 .

M.Y. refers to millions of years.



KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET. CAMBRIDGE, MA 02139. (617)-~6.3691

POTASSIUM-ARGON AGE DETERMINATION

Our Sample No. M-2884

Your Reference: PF - 53

REPORT OF ANAL YTICAL WORK

Date Received: 22 July 1974

Date Reported: 16 August 1974

Submitted by: Richard J. Hol t
Weston Geophysical Research Inc.
P.O. Box 550
Westboro, MA 01581

Sample Description & locality: Rye fm. fe1dspathic gneiss
Route 1 Bypass, Lafayette Road
Portsmouth, New Hampshire

Material Analyzed: Muscovite concentrate, -80/+200 mesh. Estimated composition:
90% msucovite, 5% biotite, 5% quartz and feldspar.

Ar 4 °*/K 40 = .01864

Argon Analyses:

AGE= 294 + 10 M.Y.

Ar 4 o·,ppm.

.1522

.1478

Potassium Analyses:

%K

6.563
6.631

Ar 40*/ Total Ar 40

.852

.782

Ave. %K

6.597

Ave. Ar 40 *, ppm.

• 1500

K 40. ppm

8.048

Constants Used:

A(3 = 4,72 x 10 -10/ year

Ae = 0.585 x 10 -10/ year

K 4°/K = 1.22 x 10 -4 9./9.

Note: Ar 40 * refers to radiogenic Ar 40.

M.Y. refers to millions of years.

AGE = 1__ InI~~ x Ar
40

* + 1J
!Ie + A~ L!le K 40



KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET. CAMBRIDGE, MA. 02139 • (617)·1176.3691

POTASSIUM-ARGON AGE DETERMINA TION REPORT OF ANALYTICAL WORK

Your Reference: PF - 84

Our Sample No.

Submined by:

M-2885

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

Date Received: 22 July 1974

Date Reported: 16 August 1974

Sample Description & locality: Rye fm. fe1dspathic quartzite
Route 1 Bypass, Greenleaf Road
Portsmouth, New Hampshire

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

Argon Analyses:

AGE= 262 + 11 M.Y.

Ar 40 *, ppm.

.02042

.02049

Potassium Analyses:

%K

1.015
1.023

Ar 40*/ Total Ar 40

.625

.645

Ave. %K

1.019

Ave. Ar 40 *, ppm.·

.02046

K 40, ppm

1.243

Constants Used:

A{j =4.72x lO- lo /year

Ae = 0.585 x 10 -10/ year

K4°/K = 1.22 x 10-4 g./g.

Note: Ar 40 * refers to radiogenic Ar 4 I) •

M.Y. refers to millions of years.



KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION.
24 BLACKSTONE STREET. CAMBRIDGE, MA. 02139. (617)-ll76-3691

POTASSIUM-ARGON AGE DETERMINATION

Our Sample No. A-2886

Your Reference: 8RF - 81

REPORT OF ANALYTICAL WORK

Date Received: 22 July 1974

Date Reported: 16 August 1974

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

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

Material Analyzed: Amphibole concentrate, -80/+200 mesh. Estimated composition:
85% amphibole, 10i. biotite, 5% chlorite.

Ar 40 */K 40 = .02764

Argon Analyses:

AGE= 422 + 17 M.Y.

Ar 4 0*, ppm.

.03714

.04070

Potassium Analyses:

%K

1.154
1.154

Ar 40* / Total Ar 40

.807

.389

Ave. %K

1.154

Ave. Ar 40 *, ppm.

•03892

K 40 ,ppm

1.407

Constants Used:

Xp =4.72 x 10-10 / year

Ae =0.585 X 10-10 1 year

K 40 IK = 1.22 x 10-4 g./g.

Note: Ar 40 * refers to radiogenic Ar 40.

M.Y. refers to millions of years.



KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET. CAMBRIDGE, MA 02139. (617)·a76-3691

POTASSIUM-ARGON AGE DETERMINATION

Our Sample No. A-2887

Your Reference: 5RF - 52

REPORT OF ANALYTICAL WORK

Date Received: 22 July 1974

Date Reported: 16 August 1974

Submitted by: Richard J. HoI t
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: 40% amphibole, 60% chlorite.

Ar 4 o*/K 40 = .01932

Argon Analyses:

AGE = 304 + 15 M.Y.

Ar 4 °*,ppm.

.01162

.01136

Potassium Analyses:

%K

.492

.483

Ar 40*/ Total Ar 40

.381

.548

Ave. %K

.487

Ave. Ar 4 0*,ppm.

•01149

K 40 • ppm

.594

Constants Used:

A(3 == 4.72x 10-10
/ year

Ae == 0.585 x 10 -10/ year

K 4°/K = 1.22 x 10-4 9'/9.

Note: Ar 40 * refers to radiogenic Ar 40 .

M.Y. refers to millions of years.
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KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET. CAMBRIDGE, MA. 02139. (617)-ll76.3691

POTASSIUM-ARGON AGE DETERMINATION

Our Sample No. B-2.888

Your Reference: SRF - 53

REPORT OF ANALYTICAL WORK

Date Received: 22 July 1974

Date Reported: 16 August 1974

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

Sample Description & Locality:

Material Analyzed:

Newburyport granodiorite
Parker Street, Little River area
Newburyport, Massachusetts

Chlorite-biotite concentrate, -80/+200 mesh. Estimated
composition: 70% ch10ritized biotite, 30% quartz.

Ar 4 °*/K 40 = .01860

Argon Analyses:

AGE= 294 + 20 M.Y.

Ar 4 0., ppm.

.005765

.005330

Potassium Analyses:

%K

.245

.244

Ar 40*/ Total Ar 40

.325

.370

Ave. %K

.244

Ave. Ar 40 *,ppm.

•005548

K40 ,ppm

.298

Constants Used:

At3 = 4.72 x 10- 1°/ year

Ae ;: 0.585 X 10- 10 / year

K 4°/K =1.22 x 10 -4 9'/9.

Note: Ar 40 * refers to radiogenic Ar 40.

M.Y. refers to millions of years.
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