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How., LEvERETT SATTONSTALL
Maszachusetts Commiseioner to the Centenndal Erposition :

fim: T have the honor to pregent. herewith the Report on
the Geolomieal Map of Massachusetty, prepaved under the di-
rection of the Commission,

My offort has been to unite tho Latest and most relinhla
information, whether published or unpublished, and, with
these reaulle, to give such o view of the Geology of the Blate
as wonld vepresent the advances made since the Wall Map
of Prol. Edward Hitcheaek was published in 1844,

Over and above the funetion of diveeting the work, and
seeuring the execution of this plan, T do not assuthe any
eredit tor the collection of the materinis, ov the results reached
by this means, Bost of the sutlinee of the formations remain
enbstantially as they appear on Prof, Hitcheock’ map; thongh
many of the detnils, amd almest the entive castern portion of
the State, will be fomnd to hove heen mueh changed, when
compared with any previong map.  Foo these and other mat.
ters of origingl and aopublished interest, the Commission is
indelted to the voluntary labors of 3 W, O, Croshy, Assist-
ant in the Laboratory of the Boston Bociety of Natural His-
tory, Mr, L. 8, Burbanle, of Woburn, M, T, T, Bouvé, Presi-
dent of the Boston Soeiety of Natnral History, Prof. N, 8.
Rhaler, of Harvaed University, Prof W. H. Niles, of the
Massachusetts Tnatitule of Teehnology, Droll I3, K. Emerson,
of Amberst College, Mr, W. W, Dodga, of Canbridge, Mr
F.OW Very, of Dedbam, Me, WU W, Taengnes and M O W,
Kempton, bath of Newburyport, Me. Mathew Anderson, of
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Cambridge, and otbers. The particulsr facta which they
have contributed will be found in the body of the text. In-
formation with regard to the esstern boundary of the Miocene
on the ieland of Martha’s Vineyared, and seme other points,
were contributed by Prof. W, 8. Bhaler, from maps prepsred
by him for the United States Coast Saevey, and our acknowl-
edgments are also dus to them.

Yaluable and eficient aid, withont which mueh of the work
would necessarily bave remsined undone, hse been reccived
from the Presidents and Drectors of the following Roilroad
Companies, in the form of fiee pusses over their respective
lines ; the Enstern, Fitehburg, 0ld Colony, Boston and Provi-
dence, and Connectioat River.  The Boston Soeiety of Nat-
ural Mistory has wlso, in the loes off the services of the
Cngtodian and his Assigtant, while cngaged in the eonstrie-
tion of the Map, contributed . largely to ifs snccessful comples
tion.

Mr. Croshy has been mueh in the feld, the weather having
been very favoreble daring the past winter, My Burbank
and others have alao spent considersble time in this way In
fhet, everything has been done to make the original work
agourale, which the time and the necessarily limited appro-
priation would permit,

With grent respect,
Foor Ob't Berv’,
ALPHEUS HYATT,
Customian. Hoston Sgo, Nat Hist.
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In 1230 the Government of Magzachnsetts ingtituted, ot the
publie expense, 1 Geologieal Burvey of the Commonwealth,
and Prof. Edvward Hiteheoek, Sen., of Amherst College, wae
chareed with the work of exploration. Tlia final repors, ne-
companied by a Geologieal Map of the State, wis published
cleven yvenrs later, in 1841, This map, enlareed, and revised
by Prof. Hitcheoek, was repablished in 1844, in eonnection
with the Tapographical Wall Map of Simeon Borden. No
Geologieal Map of Massachusetts materinlly diffeving from
this has gince appenred.  Tha work of Prot. Edward Hitch-
enck, Sen, remaing the last genernl condribotion to the geol-
ary of the State; snd the map to which the present report
relates—wlich, sinee it Lias been peepared nnder the direetion
of the Massachusoetts Commisgion to the Centennial Kxposi-
tiom, may, for the sake of a conveniont deeignation, be ealled
the Clentenminl Map—is baged primwdly, as all enbseguent
maps st necsssarily be, upon these published by him. Tt
shonld be stated in this connection, however, that some ag-

: Thase povts of Shis roport which relate 6o £hal portioa of tha State Iring enad
of Woscaster anl north of Rhade rland hove vean taken Bom g tbiesia (oe
graduntion fe the Moss, Testitbe of Terlnologe, oun the O Geology of Kusten

Tlnssaclinsels,” which will be pebBalmd dming the eesiing summer inthe Pro-
asdingts of the Beslon Sociady of Xatnenl Histoey.
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sigtanee hag been dlerived from the geologiond map of Prof.
C. H. Hitcheoel, which wis published in 1871 in Walling’s
Atlag of Massachusetts, and diters in some points of minor
importanes from the earllor mape refarred to,

T is proposed to embody in this report a heief secount of
all the obesrvations, by whomgoever made, upon which the
changes anpearivg in this Centennial Map, as compared with
previons mape, are based; with the exeeption of the data far-
nished by M, L. 8. Borbank, whoso researches in the Naghua
and Meveimae Valloys Lave been of very material assistance,
and will be found fully deseribed in his report which sccom-
punies this.

In some imstances, as in the spetern part ol P]y‘mﬂut'h
county, the alterations of boundsries are haged npom the ob-
gervalions of Profl Edward Hitchoock, published in bis finul
report of 1841, but of which diffsient views have been taken,
I euecky ag in il ether cases, the sources of the data used
will be clearly indicated.

My own confribntions ta the map ure based upon chserva-
tions extending over o period of foor yeas, and during the
lagt weme £ have been in the field almosi constantly, Itis
only jnstice fo D T, Starry Huant to express here o recog-
nition of my indebtedness to him for much valuable instruc.
tion aud sdvice, while g stadent in the Massaehusetts Inssi-
tute of Technology, without which the performance of this
work by me bal been imposeible.  But, though placed in &
position most Bvorable to o thoraegh acquaintanee with D
Hunt's views concerning the origin of crysinliine rocks and
their refations to the more remmd, fossiliferons rocks, I en-
tered the fisll a year ago with o geneenl dighelict in the
applicsbility of these idens to the rocks of this region, which
my first observations only elrengthened ; and any conlirma-
tions of these views which wmny be found in this veport, have
been renched in oppogition vo preconceived ideas wholly nt
vorianee with them.
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That enormons period in the history of the earth, commonly
known as geologieal time, is wsually divided by geologiste
into fone great evas, which, in their order of eequence, nra
the Eozois, Paleozois, Mesazoie, nnd Cenozoie; nnd in Mase-
achusetts yocks are found bhalonging to each of these grand
divisions of past time.  The rocks of Massachusetts me mainly
eryatallines, which are believed to belong whelly to the Eosoio
eray and it is a notoworthy faet, that the vocks belonging to
the sucoessive avas in this State steadily diminish in smount
from the Eozolo to the Cenosols, 2o that Massachusotts is, in
this rezpect, an epltome of the world, The oldest vocks in
Massachueetts, ag will be presently shown, e on ite eastern
border, faging the Atlanvie; and procesding westward scross
the Srate the crystallines bocome grodually newer, until, in
Berkshire connty, we find the gemi-orystaliine beds believed
by an ineressing number of geclogists to vepresent the close
af Boyolo time,

The Fozoie rocks of Bassachusetts may, o n large extent
at least, he divided lithologieally and ehronclogieally, into
three divigions, whicl, staiod in thely order of sequence, are
the Noran, the Hurenian, and the Mont Alban, T weigh my
words well when I desceibe these divisions as both litholog-
ieal and ehromologieal; for, altheugh, ag already stated, T
began my etudy of the erystallines of this State with a whole-
some distrust of the valne of lithological datn in establizhing
chronologival divisions, and am not vet whelly prepared to
apply this principle to wider regions, I do not hesitate to
affirnn that the lithologieal eharactors of the divisions which
have been worked out among the eryetallines of this region —
the chronologicnl and geographienl distinetness of which I
eannot doubt — are as unlike as the finnz of any twe sacces-
sive geological formations.

NoRraw,

But two small arveas of the rocks of this age have thns tar
been found in Massachugette, The Largest and most important
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ineludes the eity of Balern, Salem Neck, the iglands of Great
Misery and Little Misery, Baker's Island, Nangus Hewd on
the north end of MarBiehend, variouwg gmall jslands hetween
Marblehesd snd Grent Misery, snd severn]l nmrow strips
alemgr the Beverly shore.  Fhe second area ineludes all bug
the seaward end of taree Naliant,  The rocks of this forma-
tion, thongh frequeatly stratified, seem in general te huve
been somewhat fluent, and nenally exkibit more or less ex-
travasation; but doubtless in eome cnses the metamorphic
actien has stopped ebort of tlis extreme torm, theugh de-
gtrowing all traces of bedding.  In many places, a3 notably
on Winter Islind and Grest pund Little Misery, the entire
formaticn geems to have been fneut, and the extravasation
has heen go exiengive that the charaeter of the rock changes
peady every rod.  One importent et should be noted heve,
viz.: mowhers in this vegion docs the Nevian geries appoar o
be ent by cruptives belonging 1o another formation, for all
the extravagated rocks of this systom may e easily reforred
Lo, ar shown to be devived Trow, ite steatified members,

The stratified rocks oceur ehicfly on Marblehead, and on
the Beverly shore, west of Curtis Doint.  On Marblehead the
strike i B~ W, with o verticol dip, while on the Beverly ghore
the strike variee from M-8, te N, B-5 W, and the dip is
30 to verrigal to the N W,  The average stike of the whole
systom i N, 8. W. Bove ar loss distinet bedding Las alse
heen observed on the noyil side of Great Blisery, st sevoral
points on Salem Neck, on Coney Tsland, and ot ene poiat on
the north-sast ehore of Nahant,

The rocks af this formation are composed chiefly of fald-
spar and hornblende, or pyroxene. These minerals oceur
mixed in very various proporiions. It has been proved by
analyeis that some of the teldsparis wos labradorite, thongh
closely regembling that sjiccies in zome of its physieal char-
aoters; and i yob romuins to be proved that there is any
labraderite in the formation. But s ocpurronce here is
deemed probable, and as only ome analyzis Lss been made,



