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Bedrock geology of the‘ceorggtoun quadrangle, Magsgachusetts
| Physiographic features

Th; Georgetown quadrangle, situsted in the coastal region.df
northeastern Mrssachusetts, is within the Seaboard Lowland Sebti;n
of the New England Ph;siographlc‘Province 88 described by
Fenneman (1938). This section is the partly submerged, sloping
nérgid of the penepisned New Zngland Upland. The elevation ‘of the‘
. Seé?;ck surface in the Georgetongquadraﬁgle ranges from below lcw
tidZtlevel in the estuaries of Fh;fN111 and Parker Rivers in the’
northeast part of the quadrangle to 194 feet on Mt. Eleanor 15 the
southweat corner. Moximum bedrock relief is about 150 feet, alao
in the southwest corner, and gradually decreases to about 50 feet
ﬁenr the river estusries. The bedrock surface is rough snd huumocky,
the équgher parts being areas underlaim by dioziti; and gneiasic
vocks. The sluggish drainasge system follows faults and major frscture

zones with minor modification by glacial deposits.



Yuch of the topography of chy,ueoreetcwn quadr«n01n is thu::of

glacial depositx. Areas underlain by dicritic and gneiusic rocks

were. preglacial hills, have abundant outcrops, and are partly covered

_by coarse boulder t111 derived from underlying and nea:by bedrock.

Ar‘ underlain by other kinds of :rocks have few outecrops and mostly
aréﬁiovered by kame deposits, esk:;s, and drumlin hills, seemingly
reflecting deep sapropelization of readily weathered rock types.
S;veral:drumlin hills rise to elevations of wmore than 2C0 feet above
th§ adjacent lowland. The low areas in the northeasterm part.of the
quadrangle are partly covered by beach terraces and deposits of
fine—gfained vind;blown sand, The low relief and gradient of the
bedrock surface and consequent sluggish drainage causes wost oé the

low=1lying ground, coanstituting sdout a third of the quadrangle, to

be permsnent or seasonal swampland.
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Struc.urnl faatures
"'ho Georgetawn quadrangle is within tha {zbricate thrust fault
zone of eastern Hassachusat:ta. The dominzant structures are Iarge
faul:a that disrupt 011 rock units and bound thrust sheets having
-different and unrelated lithologies (fig. 1). The lithologic -areas
gare: La, Ib, Ic) @ terrane of diorite snd metavolcanic rocks fa
the western third of the quadrangle; Ilz, IIb) ummetsmorphosed
volcanic and gedimentary rocks of the Newbury Complex in the .
northeast and central parts of the quadrangle; I11) n_:etamorphosed
di:orite., granodiorite, and mafic volcanic rocks in s northeast
trendi:;g thrust sheet across the gouth-central part of the quadrangle;
and IV) unmetamorphosed intrusive rocks of the Cape Aun Pluton in the
southeast corner of the quadrsngle. Displacements on the faults are
not known but must be thousands of feet or even miles to bring

various lithologies into Juxtaposition.



The larger faulte gemerally ere mot exposed. Thair Cracea are

topographic lineaments, in many placec the zites of ctreams ond

.

SWITPB & Other criteriz that were used to identify faults_aré gouge, o
cat;clastic, and breccia zones, hydrothermsl alteraticam of wall ‘
rock, truncated beddng, flow foliation, and maiamorphic foliatiom,

and abzépt.chsnges of lithology at linear elementg.

‘;ﬂuinor faults that reflect internal adjustmenta'of the thrust
lshgéin are abundant and can be seen on most substantial bedrock‘
exéosures. Displacex=ants range from inches to bundreds of feet.
Throughout most of the quadrangle lack of outcrop precludes mapping
of minor faults, but significant patterns can be demonstrated inm °
localities of abundant outcrop. Many minor fsults trend northwest,
bdip at h;gh angles, and indicate northeastward wmovement that:ia
conaistent with the transport diréc:ion of the thrust sheets.

Hany minor faults trend east, dip at high angles and seem to indicate ,

) naih}y vertical adjustmenta. °



Esgimated age of the fauiting ﬁust be.bascé on information

from oth?r areas. Faults of the imbri?até‘zone diaplace stratified
rock; of Pemnsylvanian age ia the Narragansett Basin of khodé Island
and c;éatified rocks of Triassic age in the Bay of Funay ares New
Brunswick, Canada. f£ey are covered by undisturbed gtratified rocks
of lower Cretaceous age on the Atlantic Coastal Plain. This f&uliing
probably occurred either 1ntérmittent1y or more or less cop:{n;ously
from Permian to Jurassic time.

4 Folds are not significant structures within the Georgetowa

quadrangle. Stratified rocks mostly dip at high angles and within

thrust plates are parts of homoclinal sequences.



Stratified or layered rocks

HMafic wmetavoleanic deposits:--The oldest rocks im the Gecrgetown

quadr;ngie are wafic metavolcanic deposits temtatively correlated

with the upper part of th; Blacksqﬁge'Series of Rhode Is;apd a
‘desézibed by Shaler‘;nd others (18§9) and Quinn and others kl9£9).
They‘occuf as a homoclinal sequence in the central and northern
pafc;_of thrﬁs: sheet IIL (fig. 1). These rocks are of éogéible
iatee?reéambrian or lower Cambiiagmagé. 'Exposurez of them aré
moséI;'sﬁéll and scattered. Iheylégrnished large amounts of deb;;s

to the glacial drift, and this feature was used to determine the

extent of their bedrock area.



The protoliths wera fine, medium, nnd.coarsc pyzoclaotic depbsits,
ash-fall tuffs, and flow rocks. The lower part of the séqueqce
consisted mostly of interlayered ash-fall tuffs and flow Tocks,
iﬂ?iuding @ pillow lava zone near the base. A carbonate éock and
calc-silicate zone e;isting in other locslities is not exposed in
the Georgetown quadrangle. The wmiddle part consisted mainly of
pyroclastic material interlayered with minor flow rock and asg fall
tuff, ‘The upper part was mainly ash fall tuff and fine pyroclastic
deposits enclosing thin lenses of flow rock. The composition éegms
to havé been predominantly basaltic although parts may have been
andcsitic. The upper part includeéichin lenses of meta-andeqitetér
:ataéécite. Both upper and lower ;;rts of the sequence are cut o;t
bx intrusive rock and faultg. ILack of exposures and dilatiom by
intrugive rock prohibit accurste estim#tes.of thickness, but

probably 5,C00 feet of the sequence of metavolcanic rocks exist in .

the C@orgetcwn quadrangle.

.



These volecanic rocks have been regiocnzlly metsmorphosad to
g 4 Y. P

B

swphibolite facies. Mafic comstituents were ccaverted mainly to

hornblende, but in some beds or layers smail quantities of biotite

-

werex é%med. An early period of pervasive hydrothermai alte?ati

perﬁébs associated with emplacementjof the diorite and granodiorite
of the Rawiey and Ox Pasture Brook localities, almost complétely
coaverted hornblende and biotite to chlorite and saussuritized:

faldsy r8 with production of much epidote. During a later, post-

' fauiting, hkydrothermal episode carb;ﬁate wminerals and specular
hematite were deposited in fractures. The alterations almost
eliminated bedding, foliste, and textural features, consequently
attitudes on most outcrops are indetermimate. 1ost of the Tock. 18
now dark greenish-gray and has a seemingly fime-grained, massive
zppearancé. Thin-séction petrography reveals former textures,

mineralogy and history,.



< Metavolcanoclastic rocks:~-Two unltc of the thick matavolcanoclastic

i3 ccngidered to be of

-

gsequence of northeasterm Mascachusetts that
?tt-SQ}hrian age (Bell snd Alvord, n press ) are exposed
in the Ceorgetown quadrangle. The Boxford Formatiom, named by o
‘Caééle (1965) from outcrops inm tha tﬁwn of Boxford, seemingly
c;nformably overlies the Fish Brook Gneiss, named by Castle (1505)
from outcrops near Fish Brook ia Boxfoxrd. The law;r part of the
7ish Brook Gnelss as known from other locslities to the southwest

18 cut out by faults and tﬁtruaive rock ia the Georgetown quadrangle.

Both units were depozited subaqueously in a presumabiy marine environment.

Fish Brook Gneiss:--The protoli:h of the Fish Broock Gueiss was

partly degraded volcanoclastic detritus of rhyodacite or_d#cite
.cémgo;ition. Much of this umit is coaspicucusly ripple pedﬁéd..
Amé;itudes of ripples range from & few inches imn the lower part of
the unit to an inch or.less in the upper part, aad some of the upper
part is devoid of ripplen. The Fish Brook Gneiss 15 generally | '
-leucocratic. Th§ content of mafic coustituents increases from'éhe
lower to the upper part, and the quartz content decreases toward the
.upper pari. 7Thin beds and lenses of amphibolite, biotite~hormblende~
£;ldapar gneiss, and faldspar-biétite schist formad from mafic ‘

tuff are interspersed throughout the unit but constitute ;gss than

5 pér;ent of its volume.:. About 5,000 feet of the formation 1is

present in the Georgetown quadrangle.

10



Boxford Formation:=-The Boxford Formation consists of |

conspicuously inlayered dark gray or bia;k q?phibolite an& minor
biocite-hornblende—feldspar and whitish to pale green calé-silicate
rock., layers range from a fraction of an inch to three fee; th}ék
bu£ mostly are less'éhan an inch thick. Intervals of this formation
that are several hundred feet thick are pyritifercus, and weathering
caugses them to become heavily irom stained. The protolith of gﬁiq
formation was interlayered carbonate sedimen: and fine-grained
mafic aaﬁ—fall tuff. The formation {8 about 5,000 feet thick in the

Georgetown quadrangle.



Hewbury Complex:=--Rocks of the Kewbury Complex comprise the

4

entire surface of fault block II (fig. 1) which is a scfuctﬁral
rénnapf of a volc;nic terrsne. In the Georgetown quadrangle an -
easterly trending faqlt divides this block into @ northern segmc&t
(IIg) in which the sf;at; strike norcheastérly and dip modérately

to steeply northwest snd a southern. segment (IIb) in which the

str:ta strike northerly and dip steeply west. The stratigraphic eund
structural mske-up of the terrane in the Georgetowa quadrangle has
been determined in part by extrapolation from exposures to the
nor;heast in the Newburyport West and Newburyport East quadrangleb
a;@éin part by examination of glacial debris. Thae ccmplex conaints
_of at least eight stratified mexbers and cne {ntrusive member,

Wieither the upper nor the lower parts of the ccaplex are pregerved,

and the lower two members are not ‘exposed in the Georgecawa quadrangle.
At 8 few localities cross-bedding, graded bedding, and ?onglomerates .
derived from earlier aepoaits show the stré:a to be generslly

évertu:ned to the‘southeast or eaét, thug the rocks of the compiex

are pfégressively older in a westerly or northwesterly dire;:ioh.

As é;eced together from several subsidfary fault blocks in the Georgetown,
Newsgrypor: Wbst; and Newburyport Eact quadrangles the stratiﬁieé

. aeﬁbérb aggregate at least 12,000 feet and perhaps as wuch as 15,000

feet in thickness.



~ These rocks are petrograp’hicauy 1tttle modified froa tha atate .
in which they were laid dowm. Devitritfica‘tion‘ of the glassy rock;,
locni silicificatio;x, and pervasive propylitization of the mafic rocks
are mfxii.ﬂcations that wmight have occurred mainly during lithification
as’ plausibly as lat.é'r. Epido:e occurs generally along fractures {n
the more mafic rocka and quartz veing are locally abuadant inm all
the stratified members. The Newbury Complex has not been :affgéted

by regional dynamic metamorphism as have all other stratified units

within the quadrangle.

i~



The stratified members of the Neubuzy Complex exposed within
the Gebrgetown q\;adtangle are, from oldest to youngest, 1) the uppef
.par: of &8 basaltic member composed mainly of massive flows having
ccoruceous borders and separated by thin zones of basaltic tuff
. or fossil soil, 2) a rhyolite unit having 2 msximum thicme..s of
about 2,200 feet and locally overlald by poorly sorted conglomerate
. composed entirely of rhyolitic detritus, 3) an andesitig memder
composed "of flows, tuffs, volcanoclastié breccias, and minor .
interspersed water laid conglomerate, sandstone, tuffaceous shale,
and fossiliferous mudstoﬁe; the part of this member‘ expoged within
| the quadrangle is at least 3,000 feet thick, &) a.si}ice&us silta;one
unit, -possibly 1,500 feet éhick, that {s poorly exposed wf.thin the
q'q‘édi'angle, being known mainly from glacial erratics, scae beiﬂg
from 10 to 30 feet in long dimension, 5) a red mudstone member,

’ perhaps 75u fee:: thick kaown in the quadrangle ouly from slabby

deb:is and-friable boulders distributed to suggest bedrock underlies
Ioose detritus, and 6) s limestone-shale member, exposed only in
excavationa, that may be about 300 feet thick, but which may be as

wuch as 1,000 feet thick.



. The intrusive member is fiaa-zrained.alackite that 13 ona of
the'mosf reaistnbt tocka of the Kewbury Complex, but ou:croés isck
continufity. They occur sporadicaily throﬁghouc an otherwise well
ordered sequence ofilithologic units which suggestas Ehey.arc near-
surface intrusive éhases of the complex. Thesa intrusions seem to
be pod-form or sill-like bodies, ranging érom'a few feef to éeveral

hundred feet in thickness, emplaced sbout parallal to encloéing

gtrata. .



The Newbury Complex i{s the only unit 4in the Ceorgetown
quadrangle dated by fossils. A collection of shelly marinz fosails
from an outcrop near the intersection of the Newburyyort’?ur#pike

and Central Street 1n the town of Rowley was first reported by~

umme (in Bmerson, p. 163-164).7: A somevhat similar asawbxazé

,e.‘

vas found by N. P. Cuppels in an outcrop near the northeast edge

of Wilgon Pond, also in the town of Rowley. These fossils occug

in thin calcareous mudstone zones th;: separate brecciss and flows

of the andesitic member., Remains of brachiopods, pelecfpodé,
gaat;épods, ostracods, crinoids, asnd trilobites have been found.
Cuppels also found ogtracods to be locally sbundant in the limestone-
ghale member. These fossi{ils generally are ccasidered to be of iate
Silurian to Early Devonian age. Insswmuch as the Newbury Co*plex is
everywhere in fault contact with surroumnding formatioas gnd iz not
'ihfruded by any of the plutonic units this knowledge provides'no

bagis for dating other formatious.

LR



Latite porphyry:=-Remmants of unzctsmorphoced latite porphyry

that lies unconformably om Fish Brook Gneilss and the type diorite

1

of the Byfield localitj are known only from expogsures in e;ényations
in the southwestern part of the Georgetown quzdrangle and the | a
-southeaﬁt part of.tﬁé South Groveland quaérangle. Thig latite }s

'deeply sapropelized, It 1ig iron~- and sodium~-rich and has about the

same composition 88 the monzonite facies of the Cape Ann Pluténic

Series éxposed in the north part of the Salem quadra;gle. It %e

tentatively considered to be an extrusive phase of the Cape Amn

. Plutonic Series.

AT



Intrusive rocks

Intrusive rocks of possible Precambrian age:==Mad{ium=- to coarse-

ggnined comagmatic diorite; quarte 8iorite; aad granodiorite forﬁ IS
most of thrust sheet III (fig. 1), These rocks aze a gradgtioanl
sequence in which the mafic facles grades into and is intruded by

tﬁe salic facies. These rocka are considered to be of probqble.
Precambrian age although no conclusive evidence coafirms such ;n
asaignment., Théy intrude only the mafic metavoicanic rocks tentatively
correlated with the Blackstone Series. Tnese rocks have been aitered
and their appearance changed during a complex history of‘pervasivé
hydrothermsl alteration. In their original stata éhece rock% '
pfob#bly were whitish or light gray speckled with varisble quantities

of black wafiec minerals. During an early episcde of alteration mafic
pinerals were partly chloritized and feldspars were partly saussuritized
causing the rocks to become gomewhat greenish. This glteratiom is

most. noticeable in th;_north galf of the thrust sheet III (fig. 1).
Duriﬁs a post-faulting episode of alteration the feldspars be;ane ‘
l;lnon-red by impregnation with iron oxide and small quantities of
specular hemstite were deposited in fractures. The later r;ddish-

altexation, which locally obliterated the earlier green alteratiom,




. Mafic facless-=The mafic facies {5 best exposed in the towm of
Rowley. The rock im the centrsl part of the cutcrop arxea 15 slightly
altegéd hornblende diorite., It 18 alwost surrounded by en aureole
of mpre'salic rock ;hét makes an {ntrusiom bréccié iﬁto the mafic
. matavoleanic rocks;- Outlying small stocks and dikes of the diorite
- that intrude the.metsVolcanic rocks are g;nerally highly chloritized.
The diorite contains a smali quantity, ggneraliy lesa than ome percent,
of. blue weathering quarte, .

... Salic facies:-=-The sallc faciecs comsistis of coarse-graine

[4

grtﬁcdiorite that encloses acattefad small lenses and dike-Iike
rasses of generally more siliceous aplite. The gramodiorite éxposed
in the vicinity of Ox Pasture Breok in the north part of the town

of Rovley is moderately altexed, wmainly as a recult of the early

ep% lde of hydrothermal alteratiogg but it is ccasidered to be

. moQEé;garly similar to the origin;; appearance than any of this&x' o
Tock exﬁoaed elsewhere in the quadrangle.. The granodiorite exposed |
in the town of Topsfield is altered to a rather dark salmon-red -

color and has 8 very different appearance.

[N



Dioritc of Byficld:--Diorite crops cut sbundantly {n the low

knodbby hills of the western third of the Georgetown quadrangle
(thrust sheet I, fig..l). Roof, border, and intrusion breccia romes i~
- of a large pluton comstitute most of the unit expoged in this
quadrangle., Rock éhat probably i8 representative of the core of the
flutog crops out in the yiéinity of Byfield village in the soutpwestern
 part §£ the Newburyport West quadrangle, This diorite intrﬁdes the
Fis$ Brook Gneiss and Boxford Formaticn and is intruded by small
magseé snd veins of white to pink ‘granodiorite conaidered-t$ be
co;;gmatic with {t.
The diorite of Byfield zranges from a hormblendic facies devoid

of qudartz to a biotitic facies containing sbout 15 perceat quartz, 5
pgﬁgént potassium feidspar, and no hornblende. The more msfic
h§%§b1end1c facies is devoid of flow foliatica and is thought to be
representative of_thé core of the pluton. 7The dbictitic facies forms.
the roof and border zomes of the plutor. Within these zones there

i3 considerable veining and diking of early biotitic facles by lditer
facies, the older being most mafic and the younger most salic. Most
_outcrops show from éwo to eight cross~cutting facies. The ;nro
biotite~-rich facies commonly hav; conspicuous flow foliatiom p;rallel
. to véin or dike walls. Rock in the chilled parts of the roof ;nd
b&édsr ?onga is mostly fine-grained, darke-colored, and biotigc rich,
Some of dioritic rock in tha :oof and border zones has & péeudo; |

_ foliation inmhorited from partly essimilated metamorphic woil roek.



?i=k grencdioxita:

The pink granodiorite {5 a nonresistant rock that crops out
very sparsely in aress having appreciable cover of glacial drift,
It i3 geen in ouly & few outcrops between Wethersfield Stréét.and
the Park;r River, aﬁé these might not have been recoggized as
" indicators of significant bodies, except that thay represeﬁc
southerly extensions of‘a larger granodiorite maga that_is'mor;
widely exposed just north of the quadranéle. The 3ranod£orite is
everywhere intruded into the diorite of Byfield, which c_qm}oﬂy
ia f{ntricately veined by the pimkish rock for scmz teas of feet
adjacent to the larger massec of grsmodiorite. The recogaition of
.thesé‘resistant veined diorites and the locsal domimaace of
g;pnodiorite erratics over other glpcisl detritus are the wain
ﬁggia for outlining the gramodiorite bodies as they are showun cﬁ
éhis map. 7The bodies might be much more extensiv? in the areaa
shown, but are not likely less extenéive. .

Where the 3ranodiori§e is even moderately sheared th; biotite
has been obliterated, leaving an alaskitic-appearing rock that.

comnon}y forms rubble that is heavily rust-stained.

21



- Cape Ann Plutonic Series:«-The Cape‘Ann Granite and Salem
Gabbro~diorite are comagmatic faciecs of the youngest plutonic geries

-.Thege

exposed in the Georgetown quadrcngle (Bell and Denmmen, 1972).

6'weastern Massachusgetts, are uﬁgétamorphosed and intrude regiénally
wetamorphosed stratified rocks. Joint gurfaces of all facies of

. this plutonic series have distinctive brown iron=-xrich coatiqgs, and

thgred, unaltered feldapars are greemizh and bave 3 gr;asy.
luster. ' This plutonic series wag emplaced prior to the region#l
faulting, possibly during & late etage of the Acadizn orogeny or
. ;hartly thereafter, 7The maximum age for it secms to be Middle -

Devonisn,

7
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Cape Ann Granite:--The Cape Ann Granite forms most of thruet

;heét IV (£ig. 1) in the southeastern par% of the~Georget$wn
qugéfahéle. In this iocality the bedrock surface is characterized
bygiow northwest trending ridges and shallow valleys caused by ’
differential weaché;ing of quartz-rich and quartz-poor zones with%ﬁ
the granite. Flow foliation parallels the zoning and 1is truncated
byafhe fault bounding the northwest side of the thrust sheet. ’
Qujitz-?ich granite underlies the'valle}s and has disintegrated ‘
to thick layers of grusa. Rock forming the ridgez'paa a quartz,
content that is mostly less tham 15 percent and may be as mﬁch as
@ third mafic constituents. Granite mear the fault bounding the,
northwest side of the block has been subjected to weak pervasive
hydrbthermal alteration that slightly reddened feldspsrs, and it

algo shows incipient cataclasis.

by



Salem Gabbro-diorite:--Dioritic rock of the Cape Anm Plutomic

-

Series that 1s similar to Salem Gabbro-diorite of the Salem quaérangle
crﬁpc out in Palmer State Park. Its contact with surrounding granite ,
1l‘not.exposed. Also, dioritic rock of the Cape Amn Plufonic Series

may forﬁ dikes and intrusion brecciz {n the older diorite and
wmetamorphosed stratified rocks along the east-boundary of tﬂfua; )

sheet I (fig. 1), but the sltered conditicn of these rocks mﬁgen
identification uncertain. Salmon-red granodiorite, granite, and

splite veinsg that intrude the msfic gnd metamorphic rocks of.:he

-latter locality are similar to those kncwm elsewhere only ip ;he

mafic border zone of the Cape Ann Plutca.

¥afic dikes
There are a few mafié dikes ranging from 2 to 30 feet in
ﬁidth in the northemm part of the quadrangie. Their magmagic
sff%}iation is uvnknown. Inasmuch &5‘:hey intrude the Nev?urﬁ Coxplex |

their age 1s not older than Devonian and may be as young as Triaessic.
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Yatamorphisa
The older rocks of the Georgetowa quadrangle have been
_ subjected to regional netqmorphism. The mafic metavolcanic rocks
-tentatively correlaged with the Blackstone Series were raised to
amphibolite facies,.;ossibly by thermal metamorphizm duriag intrusion
of the diorite and granodiorite of the Rowley and Cx Pasgture Béook
localities. If so, the effectz of latexr regiomal me:amorphiém have
been obscured or obliterated by post-faulting pervacive hydrothermal
altevstion. Regional metamorphism of the diorite and gramodiorite is
indicated by generally pervasive minor cataclasis of quartz ;na |
'féldspar. The Fish Brook Gneiss and Boxford Formatiocn were rezionally
meﬁamorphoséd to amphibolite-biggite facies. Thece rocks arerégly
locally down-graded. The regional metamorphism genmexally is
.considered to have occurred duringg.che'Acadiau orogzeny. There.is
. n6 feature within the quadrangzle that coécluaively demonstrates two

episédes of regional metamorphiam.



Eydzothe Zlvalte%atioﬁ
T A poat-faultinw episcde of ;jd‘othermal alteration hasiid;slly

affected all rocks of ‘the Georgetown quadrangle. The codspicu;ﬁﬁ

. effects are reddening of feldspars by iatroducticn of iroﬁ.gzide}

d:iositian of specular hematite in joints, aud partial chlo%itization

of“;afic constituents., This alt;;aticn i3 nmost conapicuous in’ the

south half of thrust sheet III (fig. 1) ard adjacent to northeast

.irending faults.

B



Economic geology
Sand and gravel are the only materials ‘that have been
produced from the Georgetown quadrangle. Most of the dep’osi’:}‘s are

small, are partly depleted, and =72 mixed with variable quantifien'

- of clay. The principal use wmade c:f these materizal is for cqmoi;
fi.l?. Hydrothermally altered gou;e zones of some minor faults :;e
slightly mineralized with copper, lead, and zinc, .but the p:&:ab?ltty
that significant deposits of these metals exist seems small. Most

of the diorite, granodiorite, granite, and gneiss can be used as

£111 or ballast.
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Figure 1. Major structural and lithologic

divisions of the Georgetown quadrangle.



Analyses

L 2 S TR
si0, 53.5 75.1 - 604 " 55.5
_ A1293 : 18.6 13.4 17.9 18.9
Fe 0, 3.1 64 37 1.82
Teo 6.4 80 - 8h 5.1
Mgo k.2 6 .60 27
‘.Cad ] 7.9 L35 2.2 a.i.
b;aao o 2.4 6.1 k.o
X0 .52 6.7 ‘ L. b4
R0+ « 1.7 A7 S0 1.0
H,0- .10 .03 T3 11
710, 1.k 22 89 1.2
2,05 25 .65 31 37
¥a0 g .00 .15 11
o, - .ok 62 1.0 8
Sum 100 100 100 100

1) Diorifie of Rowley. Outcrop 1,950 feet ShOE.from junction of
ﬁeatherhfield Road ?nd Bennett St., Rowley. (Analystsg -P. Elmore,

'E%J. Glenn, J, Kelsey, H. Smifﬁ). .

é.

27}5) Granodiorite vein in dio%?te. Cut on east side of'Inté?state
‘Bwy. 95, 500 feet aouth'oé Fuller Road-River Road overpass, Boxford.
(Analysts: P. Elmore, J. Glenn, J. Relsey, H: Smith) '

"'%) Llatite porphyry. Outcrop 2,4C0 feet NSTW from.junction of

‘.ﬁaverhili St. and Rowley Road, Topsfieid. (Anslyst: é. D. Botts)
'k) Diorite of Byfield. Cut on west side of'ﬁiédieton Road,

1,200 feet south of junction with Fuller Rozd-River "oad (RIEL),
’ ' o s Vsl :









