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STRATIFIED ROCKS

Btu UNCONSOLIDATED BEACH AND TOMBOLO DEPOSITS (RECENT) --

Sand beaches, sand and cobble shingle beaches, and

mucky salt marsh deposits of post glacial age.

»

20.
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BOSTON BAY GROUP (UNDIVIDED) (DEVONIAN? to PENNSYLVANIAN?) --
Rocks from drill holes near the Sé&us River cou;ists
of dark gray Shale, light- to darkrg:ay, shaly appearing
siiégtoue, and buff to pale green or greenish-gray
tuff;ceous siltstone as beds r#nging from less than a
millimeter to several centimeters thick. These rocks
are not metamorphosed. Constituenis recognizable in
thin section are quartz, orthoclase, oligoclase,
andesine, micas, a carbonate minerzl, and opaque matter.
Minuté, angular grains of quartz and feldspars constitute
50 to 75 percent of these rocks. Chlorite may comstitute
aé much as 20 percent of tuffaceous siltstome. Mica
other than chlorite constitutes about 1 to 3 percent;

" the flakes are minute, randomly oriented, and seemingly
.detfital; it is mostly colorless, bdut occésional flakes
-of brown biotite occur in some sections. Calcite, or
gpssibiy_dolamite or ankerite, foms tiny clots and is
Ehe‘intgrstitial cementing medium of parts of these
rocks. Semi-opaque to oéaque.brovn to green amorphous=
appearing substance constitutes 20 to 50 percent and is
the ;nterstitial or cementing medium of the greater

part of these rocks.
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‘LYNN VOLCANIC COMPLEX (SILURO-DEVONiAN) --

Drab rhyolitic facies -- Predominamntly porphyrific
~flow rock and welded tuff crudely interlayered with
minor lenses of tuff, tuff breccia, and agglomerate.
Thése rocks are dull shades of gray, greeniéh-gray,'
reddish-gray, or buff; minor lenses, streak;, and
blotches of darker brownish- to purplishe-red rock
are enclosed in tbem. They mostly weather to
grayish or whitish surfaces characterized by spalling
of thin chips 1/2 to 1 1/2 cm. diameter. These rocks
‘differ froﬁ those of the reddish rhyolitic facies
by color, by having a slightly greater proportion
of plaéioclase phenocrysts, by having more abundant
spherulites, and by having none or very little
dust-like iron oxide dispersed in the groundmass.
Parts of these rocks contain detritus derived from

the subjacent Dedham Granodiorite.
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Andesitic facies =-Very fine-grained, dark gray
or dark greenish-gray, dense, featureless
rock except for scattered amygdules. It is

‘cut by many small, irregular veins and

’

‘yeinlets of epidote. Thin sections show this
rock to be somewhat porphyritic, tiny
plagioclase phenocrysts being enclosed in a
very fine-grained pilotaxitic groundmass.
It is considerably altered, all feldspar
being completely clouded by saussuritizatioh;
phenocrysts are partly replaced by epidote;

..mafic minerals have been completely altered
to chlorite. It consists of about 65 percent
crudely aligned plagiocclase microlites,

"1 percent plagioclase phenocrysté, 5 to 10
pereént epidote, 5 to 10 percent éhlorite,

S percent dusty to finely granular opagque
natter, and the remainder being greenish to
brownish semi-opaqué intérsﬁitial matter,

The plagioclase is andesine or labradorige;
its altered condition precludes a more exact
identification. The amygdules consist of
extremely fine-grained, smi-opaque gray

. substance cut by minute quartz veinlets,

' Se
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Agglomeratic-tuffaceous facies --Mainly
#yroclaatié rocks, agglomerate, tuff breccia,
and tuff, enclosingAminor lenses of welded

~-tuff and flow rock. These rocks are
~§fedominantly brownish-red, purplish-red, or
pinkish and enclose minor lenses of gray,
buff, or pale green to greenish-gray rock.

The surfaces of the reddish parts retain

their color or become darker red when weathered;
the'éther parts weather to gréyish or whitish
surfaces. Thesé rocks range from vefy fine-

._grained equigranular tuffs to eoarss agglomerates
having large angular fragments. The finer-
grained tuffs contain large proportions of

-cryptoﬁrystalline shards, the remainder of

. the rock peing a cryptocrystalline to
senicryptocrystalline mixture of quartz and
feldspars. Somewhat coarser-érained tuffs
contain from 1 to 20 perceat subhedral to
lnhedfal feldspar crystals, generally having
corroded and rounded edges, in a fine-grained
tuffaceous matrix., The feldspars are incipient
or poorly developed microperthiﬁe, albite,

. and oligoclase. The agglomerates consist of

fragments of volcanic rock, mostly rhyolitic,
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but including minor quantities of andesite
"and basalt, in a tuffaceous matrix. Welded
tuff and flow rock are as described apdve.

. Parts of these rockscontain minor quantities
‘~;6f detritus derived from the subjacent

Dedham Granodiorite,

Te



Reddish rhyolitic facies -- Predominantly welded
tuff and porphyritic flow rock crudely interlayered
with minor lenses of tuff, tuff breccia, and
agglomerate. Brownish-red to perplish-red rocks
enélosing minor irregular streaks, lenses, and
blotches of gray, greenish-gray, buff, or pinkish
rock. The reddish parts weather to a dark red
surface; the other parts mostly weather to grayish
or whitish surface. All of this rock having flow
banding or which is massive and ne.arly deyvoid of
.fragmental volcanic material is porphyritic;
phenocrysts constitute from 1 ta 10 percent of the
rock. A third or less of the premocrysts are quartz;
& very minor proportion of them are albite or
oligoclase, and the remainder are incipient or poorly
éeveloped microperthite (they bave been called
anorthoclase). The phenoérystsnmstly are subhedral,

~ commonly are corroded and partly r;unded; many of
the feldépar phenocrysts are broken. The groundmass
generally is extreﬁely fine-grained, flinty-appearing,

holocrystalline, grading locally to microcryptocrystalline;



it consists of quartz and feldspars,
occasional grains of hornblende, and accessory
minute apatite and zircon crystals; the color of
... reddish and pinkish rock is csused by disseminated
.dust-like iron oxide in the groundmass. The
welded tuff contaiﬁs abundant shards and small
rock fragments., Tuff also comtains abundant
shards, Fragmental material in tuffs, welded
tuffs, and agglomerate is almost wholly porphyritic
thyolite; occasional fragments of andesite and
basalt can ﬁe found, and near contacts, debris
_from the subjacent Dedham Gramodiorite. Some of
these rocks, particularly the porphyritic facies,

contain minute spherulites.
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WEYMOUTH FORMATION (LOWER CAMBRIAN) -~ Very fine-grained,
da.rk gray, dark greenish-gray, or black hornfelsed
silale and siltstone. The lower part of the exposure
m;it:xdes beds of white to pale green fossiliferous
limé;tone 6 to 24 inches (about 15 to 24 cm) thick.
Shale and siltstone beds fange from a half inch to
2l inches (about 1.5 to 60 cm) thick. Some of the
béds éontain layers of flattened, ellipsoidal greenish
nodules of calc-silicate minerals that range from a
half inch to 2 inches (about 1.5 to 5 em) in maximu;zz
dimension; these bodies seem to be altered calcareous
concretions., The éhale and siltstone weathers
browvnish where exposed beyond the xeach of ocean

" waves. Minute grains of detrital quarté are a minor
.con‘stituent of shale, and~ constitwte as much as TS
-percent. of siltstone beds. Minute granules of epidote
~n_:e abundant in all of this rock. Some of the shaly |

) i:eds contain minor quantities of mica, mostly browm
hiotiﬁe, but some is almost col;:rless. These rocks
contain large ptépoftions of semi-opaque to opaque

matter that cannot be identified by optical methods.
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BLACKSTONE SERIES(?) (LATE PRECAMERIAN?) -

Cat Rock Volcanic Complex =-- Fine-grained, dark
gray, dark greenish gray, or black mafic; metavolcanic

"?qck; It is intrudefl by many irregular veinlets
..of epidote and of Reabody Cranite. Metamorphic
foliation parallels bedding or layering; many
local distortions of it are caused by epidote and
granité veinlets. Except for introduced material
and opaque matter, the rock is equigranular,
cénsisting of: plagioclase, 30-50 percent;
hornblende, 50-TO percent; opaque granules,
‘0.5-2 .percent.' The plagioclase is untwinned
oligoclase. All of this rock contains clots and
veinlets of introduced epidote and of quartz,

| occasionally accompanied by minor quantities of

potassium feldspar and microperthite.
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Bléckstone Series undivided? -- Fine-grained, whitish,
light gray, or gray quartzite and biotite-féldspaﬁ
quértz gneisses. Thinly bedded or layered.

jl.l?et:amo;;phic foliation parallels bedding, is indicated
'.b.y alignment of biotite fl#kes. Rock from different
outcrops. vgties considerably in composition. The
ranges are: quartz 50-80 perzent; feldspars
15-40 percent; biotite 0-10 percent; other
constituents 0.1-2 percent. Qt;a;tz and feldspar

) grains. tend to be blocky and angular. Quartz has

étrong undulatory extinction. Feldspars generally

‘are clouded by a very fine flaky micaceous alteration

product, and species generally cannot be determined
by optical methods; oligoclase or andesine can be

.‘ret.:ognized.in some specimens. Biotite, where .

uﬁaitered, is dark brown or dark tan; in much of
tl;is rock it is partly bléacbed or. chloritized.
Skeletal-cryst#i_s of pink or tgddish garnet

‘enclosing quartz, feldspar, aad biotite are very

~minor constifuents of som; of thése rocks.

‘Duot-].ike pa:;ticles or minute granules of opaque

matter are present in all of these rocks and

may constitute as much as 2 percent of them.



INTRUSIVE ROCKS

ROCKS OF THE CAPE ANN PLUTONIC SERIES (SILURO-DEVONIAN)--

CApg PEABODY GRANITE -~ Medium- to coarse-grained rock

having a generally even granitic texture. Unweathered
rock is paie green to greenish gray and is sparsely
SPeééled with b;ack mafic minerals. Weathering
;auses the rock to become pale pinkish-brown or
cream-colored. Unweatheréd feldspars are pale green
and have a conspicuous greasy luster. The proportions
of constituents vary considerably from place to place
within this granite. It is composed of 50-T5 percent
microperthite, 15-L0 percent quartz, 1-5 percent
plagioclase, 5-10 percent mafic minerals, and
accessory magnetite, titaniferous magnetite, sphene,

. allanite, zircon, and sulfide minerals. Microperthite
forms the largest crystals, tending to be elonga;g
.subhedral and having maximum dimemsions ranging from

5 to 15 mm; it commonly occurs as Carlsbad twins,

-

the twigning plane being parallel to the long axis

"of the éryétai;‘a minor proportio;.of microperthite
occurs as small interstitial grains, Quartz is glassy

to smoky, occurs mostly as anhedral grains slightly'
sullier than those of microperthite; it contains abundant
dust-like microlitic particles ane ha# moderate to

strong undulatory extinction; a saell proportion

- 1Je



of quartz occurs as tiny interstitial grair;s, and
in some specimens there are interstitial grains or
‘masses of micrographic quartz-feldspar mCer;rowths.
Plagioclase occurs mostly as imterstial grains but
mty -fo'rm an occasional large grain; small segregations
‘ of plagloclase occur within scne of the larger
microperthite grains; most of the plagioclase is
oligoclase, a minor proportion is albite., The mafic
constituents oécur mostly as clots or aggregates,
generally less than 0.5 mm diameter; some occur
Qpartly as interst‘ﬁal grains. About half of the
mafic material is common green hornblende forming
much of the clots and occurricg as scattered small
_grains. The clots are composed of two or more
minerals, commonly displaying a reaction series;

an occasional clot encloses a remmant c;f pale green
augite; green hornblende and small proportions of
.aecondary iron- and sodium-rich amphiboles, of
which riebeckite, kataphorite, hastingsite, and °
ghucoph#ne may be present, foem the bulk of the
clots; biotite is a very minor comstituent and is
ot found in much of the rock. The accessory
minerals occur as minute crystals and granules
cﬁcloied within.andllying on tie borders o.-f mafic

grains and clots. Magnetite or titagiferous

. lh.



magnetite granules are most abundant., Apatite may
or may not be present in a particular specimen.
Minute zircons are abundant; there are two generations
of .zircons, one consisting of rounded, corroded,
and mostly fractured and discolored crystals that
probably are metamict, and the other consisting of
~euhedral, colorless or nearly colorless crystals.
Allanite occurs as small tan or reddish brown
crystals and granules. Mafic minerals in contact
with zircon and allanite display dark haloes.
Occasional grains of yellow, brown, and reddish
brown minerals that have not been identified also

are assoclated with the mafic clots
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NORDMARKITE -~ Coarse-grained rock having gra;xitic
to ophitic texture characterized by large eloﬁgate,
‘erudely aligned feldspar crystals. The f.elds;;ar
crystals commonly are Carlsbad twins, the twinning
pla:ne being parallel to the long axis of t_:he
cfysta].. Feldspars of freshly.btoken rock from
below the zone of surface weathering are light
greenish gray and have a conspicmous greasy 1!.1st:er:.~
Weathering causes the feldspars to become brownish.
Depending upon the degree of weathering the rock
;aries from light greenish gray to dark brown and
is speckled with black mafic minerals. This rock
is composed of T0-80 percent microperthite, 1/2-2

'. ‘~petcent oligoclase, 1-5 percent guartz, 10-15
percent .mafic constituents, 1-2 percent opaque

' minerals, and accegéory a'patite and ziréon. Quartz
occurs as scattered grains as much as 8 mm diameter
and as minute grains interstitial to feldspars;
1t 1is clouded by dust-like x;ar'tic_les, and has
v;ak to moderate undulatory extinction. Feldspar
grains are subhedral to anhedral, may have maximum
dimensions as much as 15 mm, and h;ve partly sutured

' boundaries. Mafic constituents display a reaction

- series; cores of the larger grains, about 5 mm

diameter, or of aggregates of minerals,

16e



are commonly p;le green augite surrounded by an
irregular, and for some aggregates discontinuous,
rims of green hornblende. In some aggregates‘of
ﬁafic minerals there is a minor development of
réééish brown biotite. Other mafic aggregates are
partly or ﬁholly altered to fibrous yellowish-

brown kataphorite, commonly forming_rosettes. The
mafic minerals are somewhat poikilitic, enclosing
small feldspar grains. Small inclusions of augite
;ynd hornblende occur within feldsp;r crystals.
Magnetite or titaniferous magnetite occurs as small
granules within and adjacent to the mafic constituents.
Minute zircons are abuﬁdant; euvhedral forms are
_uncommon, most of the grains being rounded, and many
are fractured or are fragments. Minute fractures

in the rock from the zone of weathering are filled
with yellowish to browmish amorphogs, semi-opaque

-matter, mainly iron oxides
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‘CAs REDDISH SYENITE AND GRANITE -~ Medium~- to coarse-

grained, pinkish to salmon-red rocks generally
having an even granitic texture but locally
grading to semi-porphyritic and occurring as

':Qmall bodies within diorite and gabéro. These
rocks are mostly éyenitic but are variable within
a body, grading to granite. Weathering causes
deep intergranular disintegration. Compositions
range from syenitic facies consisting of:
microperthite and microclineﬂnicroPerthite, 80-
"95 percent; éhgite 0-1 percent; hornblende, may

- be_partly chloritized, 2-15 percent; magnetite or
titaniferous magneﬁite, 1/2-3 percent; quartz
1/2-1 percent; accessory apatite, sphene, to
granite facies consisting of: quartz 15-25
percent; microperthite, 50-T5 percent; plagioélase,
0-10 peréent; augite, O-1 percent; hormblende,
2-10 percent; biotite, 0-2 pc:c;nt; magnetite or
titaniferous magnetite 1/2-3 percent; accessory
zircon, sphene, apati:e. Feldspar grains in the
syenitic facies tend to have sutured borders.
The larger grains of the semi-porphyritic rock

. are microperthite, commonly as elongate Carlsbad
twins having maximum dimensiouns of about 10 mm.

Some of these rocks contain small clots of

e
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micrographic quartz-feldspar intergrowth:' Mafic
constituents occasionally show a reaction series,

augite to hornblende to biotite. Feldspars are

.. mostly clouded with dusty reddish iron oxide.

-Some bodies of these rocks have considerable
microbrecciation ;nd éataclasis that does noﬁ
éxist in the enclosing diorite or gabbro; this
feature indicates movement of the salic material
a8 a crystal mush. There is minor deuteric

alteration of these rocks,
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" CAqd QUARTZ DICRITE AT LITTLE NAHANT -- Fine- to medium-

grained rock having sub-ophitic, porphyritic
texture. Evenly distributed, randomly oriented,
tabular, greenish plagioclase phenocrysts having
.a greasy luster, and maximum lengths of 5 mm
constiﬁufe 5 to 10 percent of the rock. Clots
of dark green mafic constituents, 1 to 5 mm
diameter, constitute another 5 to 10 percent of
the rock. The matrix is fine-grained, varies
locally from light reddish-purple to light green.
Weathered surfaces have many pits, 1 to 2 mm
diameter caused by leaching of calcite. In thin
section tﬁis rock shows considerable alteration
that has produced epidote, chlorite, and calcite;
: ﬁhenocrysts are corroded and embayed. This rock
is composed of: quartz 5-15 percent; tabular or
lath-shaped plagioclase 15-25 percent; blocky
plagioclase 10-15 percent; incipient microperthite
25-#0 percent; hornblende and chlorite 5-10
percent; biotite 3-T percent; magnetite 2-5
percent; ap#tite 0.2-0.7 percent; epidote 3-5
percenﬁ; calecite 0.5-1 perceat; éccessory sphene.
- Quartz grains are small and interstitial. There
are occasional clots, 1-2 mm diameter of micrographic

-quarti-feldspar intergrowth, The .tabular or
- . 208



lath-shaped piagioclase forms the phencerysts
and part of the matrix; it has undergone severe
saussurization causing the grains to be clouded;
" most of it seems to be labradorite; some grains
‘:are.too much altered to permit identification.
The more blocky, plagioclase is less altered,
grains are commonly zoned, andesine cores,
oligoclase rims. Incipient microperthite, showing
partial exsolution of albite, mostl& forms anhedral
grains; an occasional grain is an elongate
Carlsbad twin., Hornblende grains and aggregates
' are partly altered to chlorite; grains have ragged
borders, are poikilitic. Biotite has an unusual
reddish-tan color, is slightly altéred to chlorite.
* Epidote occurs as'minute granules and grains,
seemingly entirely as.a saussuriza:ion product,

concentrated within or adjacent to plagioclase.

Calcite is mostly in clots 1-2 mm diameter.
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"OLIVINE GABBRO -- Coarse-grained and crudely
compositionally banded rock. It has an eveﬁ
g?anitic texture, 1s black sparsely mot;led with

'?hite or pale gray. 1Its composition is:
plagioclase 5-20 percent; olivine 20-50 percent;
ﬁigeonite 25-40 percent; hornblende 5-15 percent;
biotite 2-5 percent; an asbestiform mineral
(antigorite?) 2-5 percent; accessory sulfide

.minerals. The plagioclase is labradorite or
andesine depending upcn the layer from which the
specimen was taken; it is entirely interstitial

" to pigeonite and olivine. Olivine grains are
5 to 10 mm diameter, are considerably fractured,
the fractures being filled with finely granular

- magnetite and antigorite(?); this magnetite within
£he dlivine causes it to appear black by
mncroscopié observation. Pigeonite grains are
5 to 10 om diameéer, are titaniferous, pinkish,
and commonly clouded with swarms of parallel-
oriented needles or dust-like particles of opaque
‘substance. Hornblende occurs mostly as fine
interstitial grains and forms a few clots 5 to
10 o diameter. Biotite occurs as small flakes

‘ having an unusual bright reddish-tan color.

Magnetite rangeé from dust-like particles to

. - T



" grains § mm in maximum dimension; the larger
grains cbmmonly have corroded and embayed borders.
Minute grains of pyrite and pyrrhotite are

' recognizable in hand specimeuns.

23e‘



 NAHANT GABBRO -~ Medium~- to coarse-grained, greenish-

gray, dark greenish-gray, or black rock,

compositionally layered at Nahant and Egg Rock, .

- magssive elsewhere. It has a generally equigranular

:grahitic texture but locally grades to sub-ophitic.

The more mafic layers. are gabbroic, the coarser-
grained, and darker colored. The lighter-colored
layers are the finer-grained and trend toward
dioritic composition. This rock is characterized
by greenish feldspars having a greasy lﬁster.' It

is composed of quartz, 0-5 percent; orthoclase

. 0-6 percent; plagioclase 55-65 percent; olivine,

O-E.percent; pyroxenes 30-45 percent; amphiboles,
0~10 percent; biotite 0-2 percent; magnetite or
titaniferous magnetite, 3-10 percent, apatite
0-1 éercent; acﬁessory zircon, and minor

quantities of erratically distributed epidote,

chlorite, and calcite, seemingly formed by
deuteric alteration. Quartz, if present, occurs
as small interstitial grains. Orthoclase occurs

as small interstitial grains and is a major

constituent of occasional.tiny feldspathic

veinlets. Plagioclase is in the form of subhedral
tabular to somewhat blocky crystals commonly

having corroded borders; it is labradorite

2be o



except in some of the lighter-colored rock of
dioritic composition where it may be andesine;
it is partly clouded by products of

" saussurization and & micaceous (Sericitic?)

-
»

alteration. A pinkish titaniferous pigeonite
occurring as large anhedral grains having
corroded borders and commonly filled with swarms
of parallel-oriented minute needles or dust-like
particles of opaque substances is the most
abundant pyroxene; pale green augite occurs
sparsely iTn some specimens. Amphiboles are mostly
" altered to chlorite; hornblende was the most
abundant, perhaps the only original amphibole;
among the altered pafts there are minute quantities
of fibrous mineral(s) that may be secondary
; amphibole;. The biotite has an unusual bright
reddish-tan color. -Occasional scattered clots
of mafic minerals display a rgaction series,
pyroxene-amphibole-biotite; Olivine is a
sporadic miﬁor constitueht of the gabbroic part
of the rock. Magnetite or titaniferous magnetite
occurs as minute granules and grains having |
maximum dimensioﬁs ranging to about 3 mm; grains
are‘coﬂmonly.;orroded'and émbnyed. Magnetite

is concentrated in the more mafic- facies.
- 25e
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SALEM GABBRO-DIORITE -~ Fine- to medium-grained,

greenish-g;ay, dark greenigh-gray, or black rock of
several textural and compositional facies. It is
charpbterizgd by greenish feldspars having a grea;y
luster. Weathered surfaces are brownish, and joint
surfaces in the zoné'of weathering are coated with
tan-brown scale. Textures vary from equigranular
granitic to ophitic or porphyritic facies having
granitic groundmass. Microscopic textures are
extremely variable. In thin section, much of this

rock has a very ragged heterogeneous appearance causedbj

an unusual abundance of mineral species, shredded mafic

constituents, abraded feldspars, and abundance of

nicroli:es. Compositions range from olivine gabbro
fhrough diorite to quartz diorite. Several tex:ural

;nd compositioﬁal facies may occur in a single outcrop.
The ranges of mineral coﬁpositions are, quartz, 0-5
percent; microperthite, 0-5 percent§ orthoclase or
ﬁiérocline, 0-5 percent; pfhgioclase, 30-70 percent;
olivine 0-10 percent; pyroxenes, 0-30 perceﬁt; amphiboles
5-%0 percent; biotite, 0-15 percent; magnetite

or titaniferous magnetite 1-5 percent; apatite

0.1-2 percegt; sphene 0.1-0.5 pérc;nt; accessory

minerals are zircon and allanite. Qﬁartz,
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1f present, occurs as.small interstitial grains.
Plégioclase rénges from labradorite to oligociase,
"being mainly labradorite in gabbroic faciés and
andesine or oligoclase in quartz diorite facies.
flégioclase phenocrysts of porphyritic rock are
commoﬁly zoned, having labradorite or andesine
cores and oligociase shells. Microperthite is an
occasional constituent of the gabbroic and dioritic
facies and is a common minor constituent of the
quartz diorite facies. The mafic rock adjacent
Ht0~and near pinkish syenitic bodies intrusive into
it commonly contains pinkish feldspér grains and
phenocrysts that may be either plagioclase or
-microcline, or both. In some parts of the rock
"ithe.larger feldspar grains and phenocrysts have
éorroded and embayed borders;'in other parts of
the rock the larger feldspar grains have abraded
_"boréezs, and there 1s considerabie.interstitial
pulveéizéd feldspar and shredded mafic constituents
résulting from milling of a crystal mush prior to
complete crystallization of the rock. Mafic
constituents commonly occur as clots of two or
more uﬁn?:als of a reaction series. In the more

mafic facies such clots may h;ve a core of pinkish
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titaniferous pigeonite, commonly filled with

swarms of éarallel-oriénted opaque needles; tﬁis
core is surrounded by generally discontinuous:

938113 of pale green augite, common green hornblende,
adiroccasionayly biotite. Pigeonite does not occur
in the quartz ?iori:e facies. Somé of the more
salic parts of the rock éontain only hornblende

and biotite, or either of these minerals alone.
Secondary sodium- and iron-rich amphiboles,
including riebeckite, kataphorite, hastingsite;

and glaucophane, may be very mimor constituents of
the dioritic and quartz dioritic facies. Magnetite
or titaniferous magnetite occurs mostly as small
_granules associated with the mafic minerals,
Apatite occurs‘as tiny prisms and as minute granules,
sphene as small granules. Zircon and allanite are
most abundant in the more salic facles. There

’;re two generations of zircons, one consistiﬁg of
rounded, corroded, commonly fracg;red and discolored .

grains that are probably meéamict, and the other

consisting of euhedral, generally colorless grains
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SALEM GABBRO-DIORITE INCLUDING SALIC DIKES, VEINS,

AND INTRUSION BRECCIA -- The dikes, veins, and |
intrusion breccia consist of fine- to coaréeh
grained pinkish to salmon-red rock, generally
%aving an even granitic texture. An occasional
ﬁein or dike is semi-porph?ritic. The compositions
are predominantly granite, buf there are many
variations ranging to granodiorite and syenite.
Feldspars are clouded with dusty iron oxide
causing the pinkish to reddish ;olor. Typical
compositions of the common granitic facies are:
quartz 10-20 percent; microperthite and
microcline;microperthite 60-80 percent; orthoclase
or microcline 0-5 percent; oligoclase 0.5-2
pércent; hornblende 2-10 percent; biotite 0.5-5
percent; magnetite 1-2 percené; accessory sphene,
apatite, zircon. The rock becomes syenitic by
decrease of quartz, gtahodiorite by increase of
ﬁlcgioclase, deérease of othéé feldspars. Crystal
boundaries in quarcz-pooi facies are commonly
sutured. The larger grains in semiporphyritic

facies are microperthite. Zircons are abundant;

.some are euhedral, colorless or pale green; others

are metamict, rounded, and are various shades of

yellow, gray, or brown. The zircons have
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developed weak pleéchfoic haloés in biotité.
The rock of some of these dikes and veins fxas
minute irregular bands and streaks of fine:ly
"' granular material interstitial to the larger
‘:grains; this feature spggésts emplacement as

crystal mush,
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DEDHAM GRANODIORITE (LATE PRECAMBRIAN(?)) =-- Medium- to

coarse-grained rock generally having an even grénitic
texture; minor parts are somewhat porphyritic, having
microcline phenocrysts. Unaltered, or slightly altered
rock 1s pale gray to white sparsely Qpeckled with black
mafic minerals. Rock that is hydrothermally altered
has pinkish to salmon-red feldspars, and mafic
;onstituents are chloritized and greenish. Quartz

has colorless to smoky glassy appe;rance. This rock

is composed of: quartz 25-40 percent; potassium
feldspars 25-40 percent; plagioclaée 25-40 percent;
mafic minerals, generally chloritizedl2-5 percent;

accessory opaque minerals, apatite, and zircon. Most

of the quartz grains are fractured and have strong

undulatory extinction; they contain abundaﬁt dust-1like
inclusions,.somé in trains, some randomly distributed.
Much of the potassium feldspar is devoid of twinning,
some has microcline twinning; some grains show minor
perthitic exsolution of albite. Plagioclase ranges

£rom-Ab75An25 to AbésAnBS. Most éf the feldspar grains

are minutely fractured. The original mafic constituents

seem to have been mostly biotite; some parts of the
tock contain remnants of hornblende. Apatite occurs

as minute prisms associated with the mafic constituents.
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Zircons are mostly minute, colorless, and euhedral.
The opaque matter, mostly associated with the mafic
constituents probably was magnetite, but granules

of it are now partly or completely altered to reddish

iron oxide.
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DEDHAM GRANODIORITE, BORDER FACIES -~ Fine- to medium-~

grained rock having an even granitic texture. fhe
unweathered rock is mostly greenish-gray to green;
parts of it are speckled with pinkish or salmon-red
feldspar grains. This rock contains abundant fine-
grained mafic metavolcanic xenoliths; also small
dark gray to black schlieren that seem to represent
;aruy’assimilated xenoliths., It differes from the
normal granodiorite by being finer-grained, has less
quartz and more mafic constituents, and is more
altered. The alteration seems to be mostly deuteric,
the.ﬁroducts being epidote and chlorite; placioglase

is partly saussuritized. Parts of the rock have

‘been subjected to the later hydrothermal alteratiom

that caused a fine, flaky micaceous alteration of
feldspars and also Q reddening of them by introduction
of dusty iron oxide. This rock is composed of:

quartz l15;30 percent; potassium feldspaxrs 20-35
percent; plagioclase 30-45 percent; mafic minerals,

generally chloritized 5-15 percent; epidote 5-10

'percent; accessory apatite, sphene, and opaque

minerals. Quartz and feldspar grains are fractured.
Quartz has strong undulatory extinction, contains

abundant dust-like inclusions. Potassium feldspar is
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devoid of twinning; some grains show minor perthitic
exsolution of albite. Plagioclase is more altered
than potassium feldspar, many grains being completely
clouded; the least altered'grains are andesine. 1In
most of the rock the mafic constituents are almost
completely altered to chlorite; thefe are ?emnants

of hornblende and biotite; biotite is more altered
than hormblende. Epidote occurs as minute grains

and small clots formed by saussurization of

plagioclase.
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.Contact. Solid line where accurately located, dashed line

where approximately located, dotted line where under water
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Fault. Solid line where accurately locai:'ed, long dashed line

" where approximateiy located, short dashed line where under water.
Weight of line indicates relative magnitude ot faults. Arrow

indicates direction of dip. U, upthrown side. D, downthrown side
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Possible fault
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Appfoximate transport direction on fault
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Strike and dip of bedding
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Strike and dip, metamorphig foliation parallel to bedding
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Géneral strike and dip of layering‘of Lynn Volcanic Complex
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Strike of flow foliationm, vertical dip
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Breccia zone associated with faults
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Drill hole
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