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REPORT ON BUILDING STONES.

By Pror. JAMES HALL

-

The following report on building astones was communicated lo the
Comntissioners of the New Capitol in 1868, The report was called
for hafore it could be properly completed, and much material intended

, for incorporation, was never finslly prepared for publication. At that
w; tiree the anthor was promised forther facilities for continuing and com-
< pleting the work, bat these wers never granted, and the repor, in ita
> very incomplets and ansatisfactory epndition, bus remained 2a origin-
“!ally published. The small number of copies at that time issned was
2 quite inenfficient to aupgly the demand; and the anthor has been fre-
« quently solisited Lo republish the report, Thishae been postponed from
. time o time, in the hopo of being able to add matter of interest, and

) espeaially some tables of the comparative strengﬁh and resistance to
ortishing force. But these date still remain as they wers recorded in
1868 ; and there i no prospect of being able to resume a work which,
if properly carried out, would be of imnpertant economic valne,

he report is herewith communiouted zs originally presented. It
forma a part of the work mecomplished by the anthor since assuming
the charge of the State Muscum of Natural History in 1866. It muy
very r}ilm_p«a]ﬂ be reparded ag the reenlt of museum work It is illus-
trated by the mmsgum collections of marbles, building etones, eta.,
chiefly in the material ccenpying the shelves along the sidea of the
entrance-hall of the Btate Museumn on Stale strest. i

Junwuary, 1838,
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PRELIMINARY REPORT.

[Communisated to tha Commissioners of the New Capitol in 1588.]

Hon. Havrrrow Hawgrs,
Chairman of New Cupitol Commissioners:

Dear 81z — According to instructions received from yonreelf and

Houn. J. V. L. Proyn in June, 1887, I proceeded to examine the
narries of building stone within the limits of the State of New

%’urk, and also thowe in sdjacent States from which matarials had
heen, or werae proposed to ba offered for the building of the New
Capitol.

0 this objeat I devoted the greater part of wy time during the
remainder of the sesson, returning from my lust journey on the 4th
of December; leaving the invostigation, however, very far from
being eompleted. Dhnring this time I visited many of the quarries
within the Btate of New York and others in the State of Massa-
chneptis, and some in Conmnegticut, Vermont, New Ilamupshire,
Maing, and Dhio,

In order to have before you tha tangible results of this investipa-
tion, I have brought to Albany, and deposited in the Geological
Ruoms, specimens from thy greater part of the quarries examined.
In nearly al] cases the specimens were freely comtributed by the

roprietors of the quarries, and some of them in the most liberal and
Eaudsome manner, 86 I shall have occagion to mention in the ecourse
of my roport. Other spocimens heve likewise been promised for
the collection, from quarries examined, and from others not visited.
The materials now arranged in the Hall of the Geologieal Rooma,
thongh far from cemplste, conetitute a valuablo and instractive
series of bailding stones; from among which, I believe, satisfactory
selections may be made, not only for the construction of the New
Capitol, in ite fonndations and seperstructure, but they will serve as
a guide for architects and others in the selection of materials for
other pnrposca.

I had hoped to be able to finish my ohservatione npon the guar-
ries, and the goheral distribution of building material, during the
present season ; but other duties lhave prevented this, and I wonld
reapectfully suggest that some further examination, part:'::ula.rl_; in
some parta of New York, be anthorized by the Commissioners before
the Report shall be conkidered complete. 1 venture to sugpest this,
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believing that a more acceptable service conld not be rendered to

the building and economie intereats of the Btate; and the New
Capitol Commissioners have sn opportunity of rendering this service
to the general welfara of the community, while fortifying themeelves
with aﬁe available information te govern their own action in the
selection of materials, not only for tﬁ: exterior walla, bot for interior
use and decoration.

For the latter object, I wounld very esmestly recommend that
specimens from all formations yielding marble, or of limestone bear-
ing & good polish, be veed in some part of the New Capitol work.
With this ohject in view, I have already proeured specimens of some
of these stomes, bnt the eollection in this department is searccly
begun.

I have already recommended to you certain localities from which
foundation stones may be obtaiced. In this atatement, I think I
omitted, or did not detlnitely specify, the locality of olse or
granite in the Highlands on the Hudson river, of which the quar-
ries sl Dreakneck and Buttar hili offer good exzmplas.

As 3 preliminary to oor inguiriea after pro uilding stone, we
may firat eonaider what are the materizle with which wo have to
dﬂn{ The rocks or varieties of roclie offered in natrre, and from
which we are gompelled to maka our selections, may be named
under the following heads:

1. Granrres, including BreriTe, Grmme, ete.
2. MARBLES, or METAMORFHIU CHTYTALLINE [IWRETONEA.
3. LiMEsTONES, aof mefagmorphic, compact or subcryxulline.

4. Bammeroxes or FrresToNEs, ond Wleir vericties reanlting from admixture
of clay or earbonste of lime, cte.

In the first place, it should be nnderstood that ander cach of these
heads there is an almost infinite variety in fexfure, color, power of
regigiance to presaurs, durabifity, ote. 3 that the suobstavees named
are very widely distribnted, sod that they vary in differect and dis-
tant localities ; that a sondstone fa rarely a porely eiliceons rock, or
a limestone A purely calearcous or caleareo-magnesisn rock ; other
materials foreign to their strict constitution, secording to the nsual
designation, eoter into their composition, and, for the most part, to
the injury of the mass, In the purely sedimentary rocks, which
have underzone no subscquent change, the gandstones are more or
loss permeated by srgillsceons mattar or ¢lay, which constituted a
part of the originsl sediment, and which may be unifermly mingled
throughout tho entire mass, or may form thin layers or soams
geparating the harder layems. In eithor tase it iz & dapgeroans
ingredient; for oo rock with clay seama can long be exposed to the
weather, without a greater or lesa dogree of separation or disint
tion; and when any considerable amonnt of the same material is
distributed throngh the mass, its ready absorption of water renders
it eqnally dangercus to the stability and integrity of the whole.
Placed beneath the surface, and beyond the veach of frosts, the con-
ditiona are different, and such rocks last for an indefinite period of

time.
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The same remarks hold true with regard to Hmestones; and there
are few limestonee that are not marked by partings of shale or elay,
whieh, in the course of time, weather into open ssams, causing those
unsightly appearances so common in stroetores of this kind,

In the granite and eryetallive limestones, other eanses, as the want
of cohesion among the particles, presence of destructive agents or
liability to chemieal changes, and seams or patehes of foreign matter,
ara gymnptoma to be guarded agwinst. It ia pot becanse a rock
offered as a bnilding stove is & granite, u marbls, 8 fimesione, or 8
sandstone, that it s pood or bﬁl{; but this charscteristic i3 to be
sought in other conditions, and the objectionable feature may be
argidental or ad ventitions,

One other condition should be remembered, Thesa materials
used for building are not promisenously distribnted over the connllgg
but are restrietad to certain geclogienl forinations, and can only
fonnd within certsin limita.  Althotigh we tind granite, gneiss, and
variona sienites, with crystalline linestone, in the meuntainons
regiona of Northern New York, it wonld be qmite sbsurd to look for
rocks of this kind in the Catskill mountaiza. We find white snd
variegatad marbles in the region slirting the Tlighlands on the east,
and extending throngh ﬁatern Jonnectient, Massachusetts and
Vermont: but no well informed person expecta this material in the
Helderberg momntaing, or in the hills of the southern counties of
New York. Investigation hna shown that cortain kinds of rock, or
rocks of similar but very distinct characteristics, sre confined to
certain geologieal formutions, and do not cecor out of these;
andd again, that these formations havn certain limita which are already
defined and well uuderstood. Geology hag 20 well defined these
matters, and the assoeiation of certain rocks and minerals, that when
told that a known geological formnation covers s portion of country,
wa know what kind nod character of rocks and other mineral pro-
duets to expect.

In a Btate where the geologieal structars iz so well known as that
of Now York, 1 think Fer?'my be allowed to speak of the various
building materiale nnder the heads of the several geological forma-
tions to which they belong, or in which they oceur; thus conveying
genernl information, while treating of the apecial aubject.

All the GrAnITES, granttic, aienitic, or gneissoid rocks of the
Btate are confined either to the northern portien, known as the
Adirondack region, from the name of the high morntain rangoe in its
central part; or to the Highland repion along the Hndson river,
which is of the same geological age as the northern portion, and all
belonging to the Lanrentian Systenm.

In the northern part of the State, CRYSTALLING LIMESTONE, of
variona eolors, fa sssociated with granitie or gneissoid rocks; the
game is troe, in a less degree, of the granitie region of the High-
Jands.

The Werre and Vamtgaaren Manpres, so mueh in general use,
belong to a different geologieal age and constitute a distinet belt of
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formation, ronning to the eastward of the Highlands generally, and
oceupying portions of Weatchester and Dutchess counties in New
York, nnla thenee extending inte Ouvnnecticut and Massachusetta.
The ordinary gray or dark-colored bluigh limestones and the varions
eolored sandstones have & much wider distribution, but are still
litnited to certain belts of country.

Treating these in their order, we may arrange and discoss them
ae follows;

I

GrawITER, INOLTTIND SrExTrEs, (JNEres, oF GNEBA0ID AND STENITIO
Roors; TaErR Geouoacal Posiviow awp GecorapHIcarn [Dis.
TRIGUTION, i

The term granite, in ite striet signification, mesns a crystalline
rock eompoacfof tynartg, felspar snd mics in intimate mixture, the
geparate minerals belng composed of erystalline grains, It is & very
eommon eandition of the granitic roeke, that the mwica may be absent,
and In its stead we have Loroblende, and in this form the rock is
termed a alenite.® Omn the other hand, the presonce of mica in thin
ecales, Torming lamination, or rendering the lines of hedding visible
by eoloration ur otherwise, prodnees what we term greves thuug:h
wmkz;‘geoiogista wonld apply the term gagies to ail stratificd granif
roc

The proportion of mica in pneies is not necessarily larger than in
eome of the granites; Lut the faccs of the thin laming being
arranged parallel to the dines of bedding snd the freest linc of
cleavage, canaes it often to appear in larger proportion.t

Quartz, felepar and bornllende withent inica or with o very small
proportive of this mincral cunstitute eomng of the best granites;
while in the lighter gray or whitish gray granites, the quartz, or

nartz and felspar, are the chief compooent parts, snd there ia little
either of lmr:ﬂ}]mu]c or wiea. The grains or aggregations of these
minerals may soinetimes be ec large that each one presents its dis-
tinetive mineralogical or individuafuhamct.er, becoming so coarsely
erystalline aa to be unfit for building purposes.

Guawirzs o Nuw Yomz.

[n the lower portion of the Adirondack region, or the Lanventian
Syvstem bordering Lako Clhamplain and extending from Baratoga to
Clinton coanty, the rocks consist mainly of a gray gneissoid granite,
which is sometimes travarsed by coarser eryatalline veins, and some-
times nearly or entirely losing its gneissoid character from the amall
proportion of - mica, but aﬁvn}’a regnlarly stratified. The latter
character is presented in the exposnres at Little Falls and other places;

* The Egvpting sicnito or syenite, accordin%’m Deressw, sontains mics, _

4 A distinetipn bas sometimes been mada between preies and granite, that the oneis
stratified snd the other met. Thie does et hold true; for nearly sll, if Dot all, the grag-
itea that are extensively quarred are sicofified, and I belleve all of them cleave in oue
direction more freely l'hnuqin another, while the other froe lie of cleavage or breaking is
rectangnlar Lo the first.
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while the true eompact gnelss Is seen at the gqunarries . Barato
county, and the partial or entire absence of the miea cliaracterizes the
rock at many loealities farther to the north. This gray gaeissoid
rock graduntes downward, throngh alternating beds of variable
character, into a hornblende rovk, and becomes a compast dark-
culored sienite extremely hiard and tm]gh in ita character.

The enme ganeral featnres preveil in the grapite rocks in the
Highlands as exposed along the Huodson river, the strata being tilted
at & high angle. In many places, however, the lines of bedding
become obseure, the wica i& to o grest degree absent, and the roe
aesnmes the character of a troe granite.” The principal points of
exposure, whera the gneiss or granito of the Highlands Ens been

uarried, are at Butter Lill, on the west eide of the river, and at

renkneck on the cast side.  In some portions of the mass, at both
of these localities, the roek loses in s messure its gneissoid character,
and presents a comparatively even admixture of the component
parts. At both luwalitics tho rock is penetrated by trap dyles,
which have atfected the bede udjacent to them; and these, together
with other cavses, have prodoced a more than ordinarily fractured

'orfointed condition of the rock,

n the higher part of tho Lanrentian eories, and in loealities more
inaccessible to means of transportation, we have the highly felspathie
granites of the eentral portion of the Adirondack region. ™ These sre
uznally eoarsely erystalline and of g dark color, but weathering to s
lighter hoe.  They have nowhere besn brought into nee for buildia
purpesea ; and not Leing within the limite of reasonalle eost o
transportation, it ie scarcely worth while to indicate their localitics
more partienlarly, :

Geraxrres oF New Exarannp.

The granires examined beyond the limite of the State helong to
an entirely different reological ara from those of New York, and
present & different aspect 1o the avgrepation of their eomponent
parte. They moreover differ among themselves, in & very extreme
degres, both in color and textnre; varying from the dark-colored.
compact sicnite of Quiney and the neighborhond, through the lighter-
colored varietics of the same loeality and that of Chelmsford and
other places, to the greyish-white varieties like that of Rockport on
Cape Ann. All the gnarciea that I have examined along the const
are free from mica ; and when hornblende ia not present, we have
the gnartz and falspar only. The dark colors are nsnally due to the
presence of hornblende ; the reddish or brownish colors, to the
colored felspar ; and some of the guarries offer & granite of gnarez,
brownish felspar and derk lornblende, giving ﬁ'lus within these
ranges a congiderablo variety of color, dne either to the original
color of the sobetances, or to the proportions in which they are
mingled in the mass,

Tho principal guarries that came under my ohservation wers those
of Quincy and Weymonth, Rockport on Cape Aun and Dix island




