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GEOLOGIC FORMATIONS ed facies; the lineation, therefore, is generally more distinct that were piobably olivine. Moore (1963) reports olivine in 41°45" 1 : H I, IS 7 m A > X CK&K\é o ‘,/V V¥ A : ) i ] 1§ T = R OW.. \ 41%45 E X PLANATI ON

The Oneco quadrangle is underlain predominantly by in this facies than the foliation, whereas both the foliation the gabbro,/but none was found in the Oneco quadrangle. ‘ 3 ' ‘ { 2 / NP ly | 4 : y s, ] b : ’
metamorphosed sedimentary and igneous rocks of pre- and the lineation are conspicuous in the fine-grained facies. The augite s separated from plagioclase by a rim of horn- ~"A‘ ' G e T W I
Pennsylvanian age which were described in the early region- Stringers and rods of granular, white to smoky-gray quartz - blende. Hotnblende also forms euhedral crystals and crystal ‘ - E Coritact
al studies of Percival (1842), Rice and Gregory (1906), and a few millimeters thick are parallel to the biotite foliation in aggregates not spacially associated with the augite. Epidote = § Long dashed where approximately located; short dashed
Foye (1949). The granitic gneiss in some of the larger quar- many specimens and commonly stand out as quartz ribs on and minor quartz occur as scattered grains smaller than the . ;2 where inferred, dotted where concealed
ries near the villages of Oneco and Sterling was also de- the weathereq surfgce. Large single crystals or granular ag- othqr mmerrals and between grains of plagioclase and horn- Dark-gray, black to purplish-black, coarse-grained, weakly < <>[ A A A A A K A K
scribed by Dale (1923). gregut?S Of pink m]croclme.are also oriented in the plane of blende. ! K| JSoliated gabbro composed of hornblende, plagioclase, augite, ol Thrust fault, approximately located

PLAINFIELD FORMATION thetoliatign parallel ta the linear splotehesiof biotite: T"le gabb‘ro is younger than the Ponaganset Gneiss and sy 4 240000 FEET bustice, egulote,[ ehlorite, ;zpat}z‘_te, n./tugnemt[eb-['z.llmenz,te]’, e = a Dashed zt.vhere 'z'n/"e)’“re(l Sawteeth on upper plate
: - x : : . : : ; T } \ i i ‘ : 3 85 i ¢ - ! Con. (] 2 g es of augite, possi seudomor- ‘ o ’

Interbedded quartzite, calc-silicate rock, biotite schist, The Scituate G.ramte Gneiss in and near the quarries the 3euocra|1.c granite which it intrudes. It lacks the pro- i N g " B EE ' ! ‘ ‘ 2 / $EZE S B 004 et NN (RLig | ;Iliopt(::u‘f‘tez)-(:);l«ilére'(;z)e,(ifjﬁe)Zggm'&"t'edﬁiml i)llugiw'h{sé)sbyﬁ'bmus %Z
and metamorphosed volcanic rocks, mapped here as the southwest of the village of Oneco is somewhat finer grained nounced gnflssic foliation common in varying degrees to all /] : . ' ] Lo | aggregates of hornblende. Laths of plagioclase and apatite (775 I

ainfi 54 . ; : s than th i c -orai ari in - i ‘ i 1 - ! visible megascopically in black matriv of granular hornblende, 0N =
Plainfield Formation, have been referred to as the Plainfield , ; fehtyplcal fzoarse grained variety in the_southeastern oft.he othe metamorphosed igneous rocks in the quadran ! : ' augite, and biotite. Outcrops show spheroidal weathering and s Normal fault, approximately located
quartz schist by Gregory (in Rice and Gregory, 1906) and partol the quadrd.ngle_ The rock in the quarries also tends gle; therefore, it is probably younger than the major regional B ¥ “ are disaggregated to a depth of several feet celid .

« o : oy . to be gray or bluish-gray rather than pink d tai deformatio & 5 J Dashed where inferred; dotted where concealed.
Z%‘S th? Plainfield quartzite by Perhac (1958). The lithic modi- foliati eray e a _pm . an . contains a 5 i |l‘ ~ { U, upthrown side; D, downthrown side; arrows indicate relative movement
fiers imply a homogeneity that is not present, however, and ;tr.ct)n'gt of1at1odn bIUt ahless _dlSt;lnCt bl(zitlte hlneatlon than the STRUCTURE g e e X 5 1 w0 5
the unit was redefined as a formation by Goldsmith (1966) crtuate found elsewhere in the quadrangle. Local varia- The Onedo quadrangle is near the western edge of an igne- (CONND I ] i - - —t= Lo
foll o Lund 1962 tions in grain size and composition, including both aplitic . : \ _ Inclined Vertical  Crenulate
owing Lundgren (1962). * ’ ous gneiss cpmplex that extends from easternmost Connecti- Strike and dip of bedding

The Plainfield Formation in the northwestern part of the
area consists of thin- to thick-bedded quartzite (1-15 in.
thick) interbedded with thin beds and mappable layers of

and pegmatitic segregations, are visible in some of the
quarries.

Hope Valley Alaskite Gneiss.—The Hope Valley Alas-
kite Gneiss in the southern and southwestern part of the

cutacross western Rhode Island to the Narragansett Basin
where the complex is unconformably overlain by metamor-
phosed sedimentary rocks of Pennsylvanian age (Quinn and

Leucocratic granite

Light-gray to flesh-colored, fine- to medium-grained, weakly
Soliated to massive leucocratic granite composed of about equal
amounts of quartz, microcline, and plagioclase and lesser

75
ST

Strike and dip of compositional

cale-silica : iotite- i i - q ; : o :
calc mh{c ltelrock and blotlte muscovite s.chlst. Thg quartz vt quadiatelis @ Behi-seas b6 Qethomlosed fns 1o others,. 194 )._ The igneous gneiss complex contains septa of amointa of Hiotite (1 46 & percont), maguetite, apibite. and layering in igneous rocks
ite con ormably overlies dark-gray biotite-muscovite schist di o oL ; X > quartzite, s¢hist, and metamorphosed volcanic rocks that zircon. Contains stringers of quartz and microcline that
which also contains thin beds of quartzite. The contact be- medium-grained granitic gneiss that contains 5 percent or have been assigned to the Plainfield Formation in the west- locally show concentrations of biotite and (0r) muscovite near 50 e 60
tween the quartzite and schist is exposed on the east slope less fine-grained biotite. The light-gray weathered surface ern part of the region and to the Blackstone Series (Quinn e Inclined  Vertical ~Crenulated
ol . ~ . . i b2 1 1 SQ 1 *] S 1 1 « ‘ 5 . . . .
of the ridge north of Moosup Pond where it is a sharply gra- Oifth? alaskite gneiss is studded with conspicuous octahedra and others, [1949) in the eastern part. The western border of i Strike and dip of foliation
dational zone, 1 to 5 feet thick, consisting of alternating £ malgnellte and ribbed by layers and rods of smoky-gray the gneiss complex has been mapped by Dixon (1965, 1968) trad Ortentation of the planar arrangement of minerals, includes
; s A L . T, ranular quartz a few millim thi 7 § : . g /- schistosity in metamorphosed sedimentary rocks and folia
layers OF quflrtute c.md SCh‘ISt each about 3 inches thick. %/ lev i qth ° | f:ters thick. "l"he belt of Hope as & major, north-trending, west-dipping thrust fault 500 to s Z/(/ of biotite "Ir{,g‘neou.s' rur/r.f
South of Whitney Hill, the formation is predominantly bio- thd ?{ = f fidnlcirhwes'tern part Qf thf: quadrangle, WGSF of 10,000 feet west of the Oneco quadrangle. The thrust fault —
tite-muscovite schist that contains thin beds of quartzite and ?. 318 e ) Ocrln.]duon’ —— Vlo 10 pereci .fme— separates rgcks of the Sterling Plutonic Group and the en- 3 Ten Rod Granite Gneiss ~ Porphyritic granite gneiss L
a few mappable layers of quartzite and amphibolite. The grained biotite and is darker gray than the alaskite gneiss to closed Plainfield Formation from a thick, west-dipping se- o= Fine- to medium-grained, porphy- Fine- to medium-grained, light-gray . . ey : -
s I : . . . the south and east. This relatively biotite-rich i : : ; : ritic, gray to flesh-colored, strongly to pink, streaked and foliated Strike and dip of inclined parallel bedding and foliation
biotite-muscovite schist grades laterally into biotite-horn- : uively DIOULe-tioh. guiss: was f met hosed sedimentary and volcan k 93 ~ gray 1o f it ; ;
: . . < mapped as a separate facies of the Hope Va]]ey to the west qusnce 2 me'amorp - Y - 1(.: P S N K = Joliated and lineated granite gneiss PO"P/L.ZI""fl't’L(‘ granite gneiss; P'?'O_b'
blende schist and amphibolite which compose most of the Di 1965) and i ; - 5 assigned by Dixon (1964) to the Putnam Group of Middle(?) S (= ) ‘ composed of approvimately equal ably equivalent to Ten Rod Granite ey 20
formation south of the Plainfield Pike. ( o, 5) and is continued as such in the Oneco quad— Ordovicianbr older age. é 9 0 ’r/(cé-, : ‘ amounts of microcline, quartz, and G”rC”I/SS'- 'Te;x't'.lu'ul.luyer.zng shown k e . )
The pods and string ¥ Plainfield Pine Hill it th rangle. 1 l ) is W q1g ' sodic plagioclase, 2 to 8 percent by variations in microcline pheno- Bearing and plunge of lineation
p a1l ngers o amield on Fine Fill 1n the The Hope Valley north of Cedar Swamp grades into the Near the western border of the Oneco quadrangle, folia- ) \EHollow A biotite, and minor amounts of mag- cryst content which ranges from Alinement of mineral grains;FA, minor fold axis. May be
central part of the quadrangle are composed of intensely ; y " A tion in the Sterling Plutonic Group parallels bedding in the b- \}/ 83 netite, apatite, zircon, allanite, 0 to 30 percent and aplite and combined with bedding and foliation symbols
crenulated quartz-muscovite schist. thin beds of quartzite Scituate Granite Gneiss through a zone 5 to 50 feet thick in Lo ‘ e . % & 2 X 2o chlorite, and epidote. Contains alaskite layers a few inches to a : .
and minor ks of bioti ] b k ’ which the rock becomes coarse grained and the biotite in- i puntield FinmdtlQn and both generally dip 35° or less west. o/ P € Jrom 5 to 30 percent of microcline Jeu Jest thack 60
Amd MINOT AMOUNLS gl biolite-museoyite sehist. creases in abundance and becomes segregated into elongate iy the valle{ cast of Hopkins Hill, however, the bedding, ig- w2 /A o3 PRERGLY g% CAMMERLG ) 5 25 T, - S
h".l"bhell?uartélte 'ctmtd ft])alotlte-mduscowteij SChls;l, afndC th; arr11— slotehien neous layering, and formation contacts dip steeply cast or <5 long e dip‘;‘;ﬁ?&fg}m
ibolite and metatuff exposed on and north of Carbuncle : . - ! . : i at . Ve : ; 3 g
ll:ili” in the northecastern gart of the quadrangle are tenta Near the contact with the Plainfield Formation, just east st dﬂdo ar‘.e .ll.l.]tensf.l_y crenulated by.d cleavage t,hdl dips o ; Muay be combined with bedding and foliation symbols
tively inciuded in the Plainfield because they are lithologi- of the south end of Hopkins Hill, for example, the Hope ‘1?0;”30_ “-5 g ?de ﬁLllLClidesOLthgdbeddlng,the rotation sense ol se JY h hvb
cally similar to rocks in the belt of Plainfield to the west. The Valley contains dark-gray biotite-rich layers as much as 2 f)dt. ftmégf)jtr _}? S’.‘“,] 1'e. e, mg'ded‘.jdge r.ell‘.mO'?ShlpS N cof va gy o
schist near Moosup Valley is apparently confinuous Witk inches thick. These layers are parallel to the bedding in the “?“w‘lf tCl.f;{ erT - dH.lndéor ﬁsymmetrlc antlcrn;le ml the 2 . . . . : Ares of mi Ivbdenite mineralizati
part of the undifferentiated and unnamed unit of schist and Plainfield and are interpreted to be of primary igneous ori- ;/d e ) R Sl i F;‘d%ef.“ rpretn fon. S G e Gian;te (onelss Izlop]e o Aiasiﬂte/GnellSS" T i e
gneiss mapped in the adjacent part of the Coventry Center Ig{m. A\(/ije]llcent i th-e StrmgershOf Pll%lnfleld on Pine Hill, thde l;TUr[her;qore [;elbrorg]d (%]dgli)us‘[llril}]zg bs [h;n]toe]rlg;eoti“ﬁ?d 'Qg) Sgygru’,ia??ec;,o ﬁbzln.lllsyl ‘Z)roaryy;h('yo;‘lz?ts?i, hvatz‘; n[l,gflf.’vfl(U)))/:(jjr(ttlr;f;zf,ee(lgr:l:t(.:/‘{')'z']fi(gi;:;s A2 A
. . ope Valley contains as much as ercent coarse-graine { : ; e 130" = strongly to moderately foliated and composed of about ! its :
quadrangle by Molorc (.19653). Moore (19§3, p. Al@) tenta- mugcovite y c P g the map units east of Ekonk Hill are truncated to the north- S20K £ ;t),.(;',?,fglyy E’%Zzeoéfe's ;,%ﬁ;:;;e(;i L‘;-";,f’i{:.if(:(.ﬁf,,yzy (;{Z({,i.(?;"”,, ::;;'(:Z;}I: Abandoned A‘ftl"e
tively correlated hls.unlt o'l schist and gneiss with either the FO]i"ltiO.n in the Hope Valley Alaskite Gnei duced west by the|western belt of Plainfield, suggesting that this ‘ s Lineation and foliation produced plagioclase, 1 to 5 percent fine- % Quarry or pit
Woonasquatucket Formation or the Blackstone Series, both by orie, ‘ DS ot USRI Lilslsg profinee belt of Plainffield is in fault contact with the rocks to the east. { & Deshoraslerislicopeariicodsbaped graimed. DI, Gnd HRvor rounts |
ec: . 2) - . . spl ) Lrse-grained 2 ‘ ite, , 2 3
of Precambrian(?) age y oriented flakes of biotite and stringers of quartz, is par Il ht Yy - ¢ a7t oFth e | B splotches of coarse-grained biotite of magnetite, apatite, zircon, and | 3
The metatitt sssosiatad W e s allel to the bedding in the Plainficld Formation in most of :fltioush theroeks in the westenn part of the guadianile ae | &a| andtoalesser extent, by stringers allanite. - Muscovite may form as | Q
e metatuff associated with the amphibolite is well ex- . more highly fractured than those to the east, no unequivocal and rods of white to smoky-gray ' Lof the votle | oy M MORPHISM
. o KT ] . the area. In the low ridge between Ekonk Brook and Hop- I . ; . ? . . Pl e s fh ETA PHIS
posed west of Vaughn Hollow. The rock is layered, light- . ; . A s ) direct evidence for the faults, other than the one south of TOnULT Gasap Al Siiiapery, Golke Masiilgebrug= () ~ - - L
sray to gray biotit sriz-feldsos . I kins Hill about 2,000 feet north of the Plainfield Pike, how- . f . . . . o about equal amounts of microcline, tion. Strony foliation shown by | _ The sedimentary and volcanic rocks of the Plainfield For-
gray to gray biotite-quartz-feldspar gneiss, some layers con- i sl [ alaski y L Whitney Hill, was recognized in the field, and the fault pat- = ' quartz, and sodic plagioclase, 5 to oriented biotite flakes and lotwlly | i i th s Gelinle ponis neral s _
, o , i . . , gers of alaskite gneiss crosscut compositional g : : = Sl &80 ] : L 40 - mation in the Oneco quadrangle contain mineral assem
taining indistinct fragments of different shade. Other layers S y , s ; S tern is inferred to answer the perplexing problems outlined is 15 percent biotite, and mino by stringers and rods of white (g - : sy EE .
contain clusters of mafic minerals and others are muscovitic laygrmg in amphibolite of the Plainfield Formation, indi- above 5 | amounts of magnetite, zircon, apa.- smoky-gray quartz.  Microcline | < b}uges indicative O[. the almundme-umphllbo'llte tac.les O{. e
In this area the ray metatulf is ab dant h: he ¢ ) C'dt]ng that the HOpe Valley 1s intrusive into the Plamheld : 5 . _mg ‘\ tite, (Lll((ﬂn’ihte, and chlorite after phenocrysts, as much as 0.5 ¢m in 0__ glOl’l'dl YﬂCl'dlﬂO['phlSl’ﬂ. Hornb]ende, blOtllC, a]bltc_ohgo_
S ¢ gray atull1s more abundant than the am- : | : . A | The thrust fault at or just below the western belt of Plain- k2 , biotite; minor hormblende and length, form as much as 5 percent | o . . L . d ) ot et !
hibolite. 1 ‘ ¢ : ani Apparently, the Hope Valley intruded the Plainfield in sill- . : . N : o . oo ngLi, Jors o clase, epidote, and minor garnet are characteristic of the am-
phibolite. In many places the metavolcanic rocks appear to 5 . . : : . field dips about 30° W. and has a dominant west over east 3 sphene present locally.  Outerops of the rock locally. Locally con- | 5 pogits s : : e A
: - - ) L ST , like bodies; the best example is the layer of alaskite gneiss | . : S . 33 of muscovite-bearing Scituate des- tains dark-gray to black, biotite- phibolite layers, and diopside, microline, actinolite, biotite,
overlie the schist, but in other places schist is interlayered , . : ] movement sense consistent with the rotation sense of minor 32 ) , e ; ; Lot ) . ; . . pl
with the metavolcani ks that extends north from Whitney Hill essentially parallel to : Dy . : : asp0 | > | ignated by letterM. Porphyritic rich layers adjacent to Plainfield | and local traces of calcite are found in the calc-silicate rocks.
i R Ce DU, . : P - - olds in thePlainfield. From the area east of Hopkins Hill J | variety contains subhedral crystals Formation.Characterized by fine- | iti . yntain bioti ite. chlorite.
The maximum thickness and stratigraphic distribution of the schist-quartzite contact in the Plainfield. south to Snake Meadow, the thrust fault and the adjacent 1 and granular aggregates of micro- to medium-grain size, low biotite | — The pelitic FQLkS contain }?IOtlte,_ {nuscovue, chlorite, d.nd
the various rock types in the northwestern part of the Plain- Ten Rod Granite Gneiss.—The Ten Rod Granite Gneiss i d itde an tric drae fold wh o 1 | cline from 1to 3 cm in length in content, quartz stringers and rods, | = minor garnet in some areas in addition to quartz and plagio-
. el . . i is a fine- to medium-grained, porphyritic rock that occurs as jocics s gRpTped MikD 2N SSyIIeLic arag 1oid whose axia { addition to microcline in the and magnetite octahedra which clase. Although no aluminum silicate mineral was found it
field Format f 1. Th g » bOrphy
ormation are given in higure 1. ¢ total thickness of , : ; g $urluce dips west approximately parallel to the thrust fault. | matrix stud the light-gray weathered sur- , . g . ¢
the formation in the Oneco quadrangle ranges from 800 to small concordant patches in the coarse-grained Scituate The steeply|dipping rocks of the Plainfield east of Hopkins : sgf, Fine-grained facies of sg; com- face. Grades intosg seems reasonable to assume thatin rocks of appropriate bulk
1,000 feet, the upper 600 to 700 feet is predominantl t Granite Gneiss in the east-central part of the Oneco quad- {-0C SLeePLy JADPING TOCks O 2 L "R BASE B O i monly contains more distinct foli- hvb, Gray to flesh-colored, fine- to composition. sillimanite would be the stable polymorph,
: d . 1 CERIOL R CED L - anele. M 1958 1963) m: o Hill form the overturned short limb of the drag fold. They ation than coarse-grained sg medium-grained alaskite gneiss bec: both Di 1965, 1968) and Feini 1965) found
£ _ rangle. oore ( 8, 1963) mapped similar patches of Ten . . | Led e g S ecause both Dixon ( 35, ) an eininger ( ) foun
zite and the lower 200 to 400 feet is predominantly biotite or : iy ikl p are truncatdd to the south by Hope Valley Alaskite Gneiss ]9 similar to hva but contains from 5 A S .
biotite-hornblende schist. The Plainfield in this area is only Rod Granite Gneiss in the adjacent quadrangles to the east 1 th limb of the fold which was tr: o ] b I to 10 percent fine-grained biotite sillimanite in the areas to the west and south, respectively.
i1 eEntast with, Intrusi kese it-is diffiel h f where he established that the Ten Rod was intrusive into the }1 © UpDel Im3 0 e . bl l'dr'ISpOSG. castwar 33 t However, staurolite occurs in the Plainfield in the northeast
Sive rocks; 1t 1s dillicult, therefore, to B over the shqrt, overturned limb. The alaskite gneiss and the z 0 « ‘ L 3 ‘ : e e et '
determine whether the present thickness represents the orig- Scituate. l histand hibolite of the Plainfield on th ‘ ol ; o & ; corner of the map, possibly indicating a somewhat lower
inal amount deposited. Goldsmith (1966) d e 4 o In the Oneco quadrangle, the contact between the Ten JSC“S A U UTILe: OF Ee LIS IS BIkLie wes! sops 2 & grade of metamorphism here than to the west and south.
Plainfield hp f h OO i, b EICEE G Rod and the Scituate is sharp. suggesting an intrusive rela Ekonk Hilljform the lower or eastern limb of the drag fold. 83t S§ e cer The rocks of the Sterling Plutonic Group also show evi-
ainfield southwest of the Oneco quadrangle to be about : : ° s = . ) “ fault fold : . " Y O f ot : g . ;
2,100 feet thick and t ist of : N = : ; tionship, but the exposures are too small to establish this | .Th'e thru%t it dnd. the drag fold are crosseut by a west = ¥z ) dence of metamorphism. Garnet associated with horn-
2,1 and to consist of an upper quartzite pdrt., a aneamivoually dipping normal fault inferred to extend at least from Hell @ Ponaganset Gneiss blende, Biatite, epidote. and ohlorite &5 faund in scattered
middle part composed of biotite-quartz-feldspar gneiss, e . i : : ; 'Hollow northward through the Snake Brook valley. The up- / z9 l cg, Dark-gray, strongly foliated, conspicuously porphyroblastic i ? U ; :
LN A : RSTH . . : Porphyritic granite gneiss.—Three thin, discontinuous ; . . ' u | e o it : oo wa e asd oF outcrops of the Ponaganset Gneiss. In the Ponaganset, the
calc-silicate FOCk, amphlbollte, gdrnetlferous schist and . > 1 > ; sl perplate ofithe thrust. which overlies the overturned limb of B N granodiorite to quartz mon.zomte gneiss compose(] o_f. (]L(,(I)'?fx., ] )
uartzite. and a | T d of thick-betded sills of porphyritic granite gneiss extend into the southeast- [ . ’ R ; . S microcline, plagioclase, biotite, hornblende, magnetite-ilmenite, large porphyroblasts of microcline appear to have grown
q. i OWer part composed a Ick-bedded quart- p : 'the drag fold south of the Plainfield Pike, is truncated by the = sphene, epidote, allanite, apatite, and zircon. Minor amounts . L e B SN ! sias :
y : . f . phene, epidote, , apatite, hin 1 [ f d the o foli-
zite (beds 3 ft thick) a schist. and feld hi ; Th ern part of the Oneco quadrangle from the adjacent part of . : / . ; around thin laminae of biotite or deformed the gneissic foli
DS ICK), mi1ca schist, and feldspathic gneiss. € ) 2, normal fau t and, as far as can be determmed’ does not ap- 4618 of garnet and muscovite present in some horwblende-_(ree sam- o oo S |
Plainfield in the western part of the Oneco quadrangle most the Voluntown quadrdngle(Femmger, 1965). lvear in the fpotwall of the normal fault ples.  Characterized by subhedral porphyroblasts of white to ation shown by the b.IOUte 'ldm.mae. Furthermore, the large
C]OSCly resembles the upper and the middle part fthe Plai Although the predominant rock is a porphyritic granite p { : 5. 5 ; =y . i { light-pink microcline as much as 2 em in length which locally porphyroblasts of microcline in the Ponaganset commonly
feldi th MNew Lo e (Groldsmith lpgdér6§o e 12y gneiss containing as much as 30 percent pink microcline phe- An alternative interpretation to having the thrust fault f comprise us much as 20 peroent of the rock and weather '[50 “ contain large euhedral porphyroblasts of magnetite, sug-
In the New London area oldsmith, A nubby surface. Microcline porphyroblasts commonly enclose - ?

‘extend completely under the Plainfield would be to have sim-

nocrysts, alaskite and aplite layers as much as 5 feet thick . _ : / -~ i traces of biotite foliation. Contains scattered layers of non- gesting that the magnetite and microcline formed by the
N0r3th P are present in different proportions. The contacts between ;ply tlt'le Upgelr l(ljmb (zfi’lhebdri‘gﬂ‘fl‘(ﬂ? ?gea]r 'Of]:lf and ]%vgrr'lde the f } ].)0)'plz,yrobln,smlc’(la,')'{c-g?'a.z/‘g'n,e'iss, a few feet z]fhiclf, interlayered breakdown of biotite. Whether the igneous gneisses and the
Moosup Pond the porphyritic granite gneiss and the various units of the ov’elr. utrne_\}m eezs 11m.u5”01 Sfi (;. Wp]llct W.OUG cm %‘;F' g [ Cgf7”Flf?(:,]e'a%e,,fe'((;)f;:,?g?jf,f;igh152;tp;),%Uf’ao(b!e(':ilfnfﬁxe% and Plainfield have undergone the same metamorphic history or
Wh't1 Hi Al 2'|| : Sterling Plutonic Group are sharp and conformable with 'md - TU’SI.@ P W}:; ]fe ;I‘ mg. utonic Group. 1S 3 | é;"a(l(ti/i()ﬂﬂl with cg, but lacks ltl,ye;:s containing porphyroblasts whether the Plainfield was remetamorphosed during the
ek e the trend of the regional foliation. 1rlllerpget£1ht1§)hn cann}cl)f[b El:, e ute_: K bgt;lt 1 r}:qt prffc}:]rrelgil be— E | of microcline thermal event that affected the igneous gneisses is not une-
X % x The porphyritic granite gneiss is lithologically similar to F.(ullse, . ) ﬁ te akr)np e lt_? unlt- g;]n ht g e bl (; e 3 , quivocally known. There is no petrographic evidence to in-
the Ten Rod Granite Gneiss, and both have sharp contacts TS - L SOt B Sl miEi Wl B | dicate that the Plainfield Formation underwent multiple met-
------------- . p L | slope of Ekgnk Hill, and the schist apparently ends abruptly { ¢ : o i
with the Scituate. For these reasons, the porphyritic gran- { asainst the it ’ he i e { Plainficld Pik { /é@m amorphism, and it is concluded that the Plainfield and the
ite gneiss and the Ten Rod are tentatively considered to be f‘g‘c‘i“l]l“‘ Ne ‘El”atl‘: I”f.‘lllrlé ff('j“teTr;eC“‘f)“ o b ‘“‘;} Aers RIke rocks of the Sterling Plutonic Group were metamorphosed
Covered interval equivalent. ;m d]i = q l('or;h Pll . ?dld' t(;re ore,t tle t rL:«SELS mk— Ainphibolite to their present grade by a major thermal event that occur-
erred to underlie the Plainfield on the west slope of Ekon 7 : : al : oy
] LEUCOCRATIC GRANITE | Hill o U Elongate, isolated bodies of dark-green to black, medium- to _red either near the end of, or after, the major period of fold-
o ; . . ) P . . : . . coarse-grained, strongly foliated and locally streaked amphibo- ing and faulting.
2 Blplibersnise S.everdl Smd“_ COI]Cor.(de]t tC') strikingly discordant bodies ‘ The normal fault at the south end of Whitney Hill clearly \ lite; composed primarily of hornblende and plagioclase with -
| Quartzite of fine- to medium-grained, light-gray to flesh-colored leu- ' offsets the formation contacts and the inferred normal fault s 2 e e “”Z’m."'”"" Qf%}’”“" apsdote, q“‘”'tfi fgpl}’“"f'
| Calcsilicate cocratic granite intrude the Ponaganset Gneiss and the rocks - and thus postdates the intrusion of the Sterling Plutonic 20'|( (’:é;‘g;lffﬁ,’;i’h”‘ff,‘,ﬁ;ie's‘t"'gu,?é',f:”}ﬁl'm_,,,bljég,“‘;;’fi;ﬁ'f;,.’;i’,’pe'_f’ Sl ECONOMIC RESOURCES
ol P tentatively 'dSS}gI’lCd to the Plainfield Formation in the north- I Group and the major period of folding and faulting in the I - h l 7 The Oneco quadrangle contains several granite quarries
. o lx g "~ ; . ; { i ; . ;
R Sterngrgo:::)utomc e e eastern pdrl.Of the quddrang'le. _ ‘ | Oneco quadirangle. There are numerous fractures, joints, i 1 of moderate size near the villages-of Oneco and Sterling and

Feer || T T S The rock is generally equigranular, weakly foliated in the - and minor faults in the belt of rocks north of Whitney Hill, PC many smaller pits in the Scituate Granite Gneiss in the sur-

58{ largef k?odles and DESELYE 1 the smaller 'bOd'e.S- Thin string- and an excetlent example of this type of brittle deformation = T \, Nivv - ’ pq rounding area. All but one of the workings have been aban-

== ” ” # , 3 . 3 . W . ¥ v X / / \ . " v “

yool  efekenl] Stediing Plutoric” Bk ers of light-gray to white quartz and microcline are present . is found in the large roadcut on the west side of the bridge 7 | /a[/' é/ @3 . \ doned. Dale (1923) gives detailed descriptions of the four

N X X x X X X « ‘ - o 5 ‘ . 1 . . . . ~ . . T i J 4 { . . - . ’
FIGURE 1.-Com, (?(?UD T the Plainficld mn sgattered lorea liries e gener.ally haye GONESIIrANons &t - over the Mgosup River in Almyville. Brittle deformation is 1616 NCHATS 7) ‘? /),/ i, largest quarries existing in 1908, and these appear to have
Formation ]:’t”l;‘z“):(')"H[(l‘:ye’:;’(j":ﬁ’]’m‘)‘; U’f"_’;;;g);z‘(’) qui’(l)i/cnglc IbIOUt;‘d“CSi(OF) n1uscov;te at thexlr borders. BlOtfle makes UP ‘ characterjstically associated with the major thrust fault map- BA . Sy / i S P changed little since that time. The Scituate Granite Gneliss
Eiis of aciony on - Geta o 10 g i it ess than 5 percent of the rock and is evenly distributed as ped by Dixon (1965, 1968) along the western edge of the ig- = A= f ‘ i _ . _ Plainfield Formation . . in the Oneco quarry (Dale, 1923, p. 400), half a mile south-
0 e O b WGP, aat Lo G g iugs 1, 2,3, oriented flakes, except near the quartz-microcline stringers. L | but i id 4l he inf d - | L/ RN\ \\\\) ) A s NS TR RO /AT (K Ve N | et /B N N N o VVNIRRSE Y VN NN /L LT A SR EAL, ol N WSSV T - 0 Al e (WG 7 S AN\ NI Y (D (s EEs { pa, Light-tan to white, fine- to medium-grained, thinly laminated . ; . ) .
projected into plane of section.  Some wnits shown above M : e f s b 3 ) neous gnels}" complex, but is not e.Vl .Cl’lt.d ong the inferre | to thick-bedded (15 inches maximum) quartzite. Composed west of Oneco on the west side of Pine Hill Road, was used
are too small to show on map uscovite rdnge?s rom.‘l trace to about percem.. ) thrustfault in the western belt of Plainfield in the Oneco quad- | primarily of quartz with variab.le amounts of biotite, musco- primarily for building, curbing, and paving stone and is pres-
Th.e leucocratic granite resembles the fine-grained granite c rangle. Thiz postulated north-trending thrust and normal vite, mgg'r;etéite, ag;c(i];;é;fo;zé7f2{1;‘;t;670(')udsuZ;:]?;ezai.lsacbobz{z');z(fl?;lgj ently worked on a much smaller scale for the same purposes.
& 2 5 . b’ 1 . ) a1 ~ . concentratedad on LAl surjac A 4 2 . N . - o
T_he Plainfield is older than the rocks of the Sterling Plu- ge.scrllbed by ME)OI‘C (.19§3) thdt mfrudes the CerSC grdl.ned { fault along ,he west;rn part of the Oneco quadrangle might Weathers tc hard, 'u'itreJous white or light-gray, smooth sur- Scattered flakes of molybdenite were found on one joint
tonic Group that intrude it; therefore, it must be pre-Penn- Clt.udte G.mmtc GHCISS and intrudes or grades into the fine- | beolder '[h’d?l the major thrust to the west, and the northwest- | Sace, commonly stained by brown to yellow-brown iron ovide. surface in the Hope Valley Alaskite Gneiss on the west end
sylvuniun. Goldsmith (1966) tentatively gives the age of the grained Scituate in the Coventry Center quadrangle‘ to the { trending fatlts at Whitney Hill and MOOSUp Pond might be Stringers on Pine H1,l{ compo._sed primarily of'z,'r?.te'n.sely cren- snid sotth side oFilig large raadiit 600 feet west of the bridge

- : ‘ . . cast. The le ati anite is tentativel lated with { ulated rusty-weathering, white quartz-muscovite schist and _ g : .

Plainfield as Cambrian(?) an age accepted in this report. Ly - & lsLcocra IC graniie 1s tentatively CoTrelated. Wi related to the younger-thrust movement. 300000 | et interlayered quartzite o over the Moosup River in Almyville. ,
M PRTBOLITE the I'lcl;e—g(;ulmid granite otlt] Moore (l?k?l}) andhls therefc_)tr}? The dip qf the foliation in the rocks along section B-B’ U pc, Li(]]hlf- to dm“{l{ﬂ-g}‘een, 77twd’£u'.m- tol.L‘O(L'l'se—t‘(].)'(l,'??.zted c(lz,lc-:sfilﬁécgtee z Many large and small pits have been opened to work the

considere O e younger an or 0SS1 y Sync ronous wi R 7 , . , rock composed 0] quartz, microcline, actrnolrte, plagrocta y < 3 - , . . 2 o s
Several elongate patches of dark-green to black amphibo- a late stage of the Scituate Gr'miter()}neiss generally increases from the west toward the belt of Pona- diopside, pale-brown biotite, epidote, sphene, and zircon; cal- LT extensive sand and gravel deposits found in the major river
lite occur in igneous gneiss in the southeastern part of the € S < ¢ ) gansetheLlss in the central part of the quadrangle. Changes “cite present in some samples. Interlayered with quartzite in m and stream valleys (Harwood and Goldsmith, 1971). Sand
i i . GABBRO ' in the direction of dip of the foliation are abrupt and are in- beds ranging in thickness from less than 1 foot to about 5 feet = and gravel in a variety of stratified ice-contact deposits are

drangle. Excell found h
quadrangle. kbxcellent exposures are found on the west side . . . . <0 B E ; : ps, Dark-gray, five- to coarse-grained, commonly porphyroblastic <C .
of Bailey Road northwest of Bailey Pond A few outcrops of black to purplish-black, coarse-grained terpreted in section B -B” as folds with vertical to steeply , biotite-muscovite or biotite-hornblende schist: contains beds ) adequate for any foreseeable local need.

, : e L - gabbro are found on both sides of the Moosup Valley Road - west-dipping axial surfaces. Foliation within the Ponaganset E of whila to Wght-tan quariaite from % to 1 foot thick. Biotita
The ldy‘ers _Of dmphlbOhte.commonly contain paper-thin d o "R, eI , and in the fine-erained faci [ the Scitu: h 7 di ‘ muscovite, quartz, plagioclase, garnet, tourmaline, and zircon
streaks of white plagioclase in the hornblende matrix, and and 1/2 mile southwest of Barbs Hill in the northeast part Bt Thig ;ne Eraifigd Iaeles of Lie SCItuale 1o the cast dIps - . 6 & : A\ : i make up most of the schist in the northwestern and north- CES CITED
all the amphibolite is strongly foliated. The foliation iS’ par- of the quadrangle. The main body of gabbro extends into the to the WeSt!_,and north and tends to flatten out around the S /‘ ‘ ; : K° NAZ - i I AN i X NS aee a7 - S \ eastern:’;)arts of the quadrangle. Biotite, hornblende, quartz, ) o ; )
allel 1o the faliaticn Sn the surroundin aniti iss. indi Coventry Center quadrangle to the east (Moore, 1963) and / northend o the lobe of coarse-grained Scituate in the south- - POREST ¢ N % ¢ X0 & s &, S \ . 7 e ) = plagioclase, microcline, sphene, epidote, magnetite, apatite, . NV ont; a| oranites of New England:
o . - unding granitic gneiss, mndi- : e ot PP } ast art of th adranele. The s al feature th oy L R : ; O 2 ) 7 Y 1/ )/ i > ; ===5 { and zircon compose most of the schist in the southwestern U.S. Geol.Survey Bull. , ;
cating that the amphibolite was emplaced before or durin into the East Killingly quadrangle to the north (G. E. Moore, sp B heny 8 Lic QURNidIERe. B SRS TSR s TN ! 't of th i
< : e 4 : g : | f d is a $tructural Ffoliati lunei h h- OTINSN ; peTat] Yo e ; YL n ; , 196g. The PutnangGrougeof eastern Connecti-
the early stages of the major regional deformation. The con- written commun., 1968). Sl iEGL I o (LOT G INOEE O L Lo unging t(,) the nort { pv, Dark-green to greenish-black, medium- to coarse-grained,
tacts with the enclosing rocks are sharp, but theré is no evi- The gabbro forms low rounded hills and swampy valleys | west. Alth yugh the foliation and the axial surfaces of the ) Jinely laminated to layered, foliated to schistose “’”’phi.l"’?f' " cy B Fha .
dence of chilled marsins i the amphibblite The lavers of in contrast to the broad hills formed by the surrounding { minolr foldsvary considerably in dip, the prominent biotite f—%ﬁocﬁdg%fi%gifggebﬁlﬁ%offf;;e%esfiifn(f},%feof’na{ic%?c;f . ol PN : %dm
1=4 - : - & o - . @ 5 ¢ ] ) & ) LSy, S ’ . 0 ‘ ‘ b -
amphibolite may represent dikes or inclusions. or both. of rocks. Outcrops of the gabbro show a punky, spheroidal llne'd.thI’I n th? S‘lerllng Plutonic Group and the minor fold Compositional and textural layering shown by hornblende- rangle, Windham and N London Counties, Corfgigcti v
afie i . ks in th i e e ’ weathering habit, and the rock is commonly disaggregated . axesin the Plainfield Formation throughout the quadrangle rich and plagioclase-epidote-rich layers a few inches thick. cut: U.S. Geol. Survegaggcol. Quad. Map GQ-481.
P R et UL B M KIS to a depth of several feet : plunge 10°425° NNW ., indicating that the folding was about Epidote patches common. Includes light-gray to gray biotite- ) o 1968, Bedrock g&@lo®ic ma e Daniels ad-
3 3 . i v c { quartz-feldspar gneiss, probably a metamorphosed tuff, in . . . <
PONAGANSET GNEISS Tabular crystals of plagioclase as much as 15 mm long, acommon gxis. | northeast part of the quadrangle dhgm Co CHBLIL . S
The Ponaganset Gneiss in the Oneco quadrangle consists laths of apatite as much as 3 mm long, small black grains of ' In the fey exposures of minor folds in the northeastern { . - st E uad. Map ~696. i e
of a dark-gray, conspicuously porphyroblastic, gnarly and biotite, and black to dark-green aggregates of pyroxene and | corner of the map, folded bedding with axial-plane foliation } 9 Feininger, Tomas, 1965, Bedrock geologic map of the Volun-
nubbly-weathering coarse-grained facies and a fine- to med- hornblende can be recognized megascopically in the gabbro. is present. [This axial-plane foliation dips generally moder- il Ve ! town quadr: ew Lon County,ﬁﬁn “ticut, and
" i 5 . .. ¥ S o e 46 | 3 L qLas B i 7
ium-grained, light-gray nonporphyroblastic facies, both Moore (1963, p. A13) reports that the plagioclase grains are | ately west, but locally east. Axial planes of folded foliation B i 1. e M casynd: U.S.
ranging in composition from granodiorite to quartz mon- characteristically oriented to produce a distinct foliation, | dip steeply poth east and west. It is quite likely that one or , § —— 44 » -Survey Geol. Quad. Ma . _
zonite. In the Coventry Center quadrangle to the east, but this was not observed in the Oneco quadrangle. | the other of two generations of foliation in the quadrangle 200000 FEET [~ | . W. G 1949, The
Moore (1963) mapped the rocks on strike with the Ponagan- In thin section, the gabbro is composed of calcic plagio- | becomes dgminant in different places. This, coupled with (R.1)F Bedrock outcrops Cognecticllf Geol. and N,
set Gneiss as unnamed quartz diorite gneiss, and, to the clase, augite, blue-green hornblende, biotite, magnetite-il- | difficulty inidistinguishing between the two in outcrop, parti- 15 | Areas of continuous outcrop shown solid. Ruled areas repre- A Ry | 906,
. 3 ) s e S ) . . . p e ; ’ sularly i I | . ks. lead | 1 di . : L \ ; Wickaboxet o sent individual outcrops or groups of closely spaced outcrops re: Connecti
south, Feininger (1965) referred to the unit as the “‘gneiss at menite, apatite, epidote, and zircon. Augite, intergrown with cularly m the plutonic rocks, leads to local discrepancies be- e o \\\‘ 530 : \ Ron# \ IR 5 T N\ Pond \ 50 separated by glacial drift ‘ £
Escoheag Hill.” magnetite or ilmenite, or both, forms fine-grained aggregates / tween map pattern and attitudes of foliation symbols and to - VAT | \ ; "(‘(\ “.“*y A = o N ) ; va \ ‘ _ ) v (40 [ 461 g000m 1224-J,9 p. - . . .
The Ponaganset Gneiss can be easily distinguished from that appear to be pseudomorphs after larger, equant grains equivocal interpretations of the structure. 7)) 8 ) | 9 “Swampy | . o / ) % B 3 8 3\ 25 S\ 04 % DN . ¥ ‘ | : D i am ldsnhih, Reehard, um cologic
the rocks of the Sterling Plutonic Group by its darker color, it / = = ' =2 o ok ' : v / ; ol = % SO NS <k . Bt aBgngle, C sland:
greater biotite and hornblende content, and by its large ‘ . = 2 ; ,ﬂ/ _Z ,\‘\" A L\ N %R 72l 0 J U8, Geal., Survey Ceel, VQuad. wap G218 1971.)'
white pOTpherb]ilS[S of microcline which commonly de- | 41037'30'; — i A " VOLUNTOWN 4 Mli - d I [ (VOLUNTOWN) 30" - INTER&OR*GEO! stligevEY, WASHINGTON, D.C.—1971 —Gf70214] 270000m [ E . 4} 37‘;0 nd » Lawre e, Jr., 1 D cep River area, .COHI’IGC'H—
form the folia of biotite and enclose large octahedra of mag- 3 ! 5;;;2 by U.S. Geological Survey, 1953 i eoer i sE ! A Bé%g?gg;'zi?(j(gr?:e’\::.t)icut mapped by D. S Harwood7i1n ” ‘ : } iﬂd st '{u
" : 5 s D s o D I ¢
netite. Epidote, ilmenite, and, to a lesser extent, garnet are O(\4 & del " e 1967-68. Geology in Rhode Island mapped by /’OA 0. [, —Z0.
present as megascopic accessory minerals. P ontours deleted from ponded areas RS SCALE 1:24 000 i Richard Goldsmith in 1962-63, assisted in 1963 %™, . oore, G. E., Jr., 1958, Bedrock geology | '
The Ponaganset Gneiss is cut by dikes and sills of Scituate 3 s@/\« > 10,000 toot arids bared on Gonnentient and | s L i, gp S L ST |7 quadrangle, Rhode Island: U.8. GeBg ™y CE e
i : : : | 3 [ B s 1 } 0 1 MILE 2<e , , - i < .
Granite Gneiss and therefore is older than the Scituate, but ' ‘ N Rheda aland CoordmateTSyStems o 8\ |2 e ——— T T — = Quad. Map GQ-105. - N
both could belong to the same magmatic sequence. The - Zloonio'lr;etsehrolvi;'fr;fle AP Nt R ENE , > — 1963, Bedrock geology of the Coventry Center quad-
: : | : i | : , 2\ 13 ; 0 1 KILOMETER p )
Ponaganset intrudes the rocks tentatively assigned to the \ 'v ) %Nf E = — — ] rangle, Rhode Island: U.S. Geol. Survey Bull. 1158-A,
Plainfield Formation in the northeastern part of the Oneco APPROXIMATE MEAn CONTOUR INTERVAL 10 FEET QUADRANGLE LOCATION A
quadrangle. pECHINATION. 1573 DATUM IS MEAN SEA LEVEL ClVikm] i o Stafeg
STERLING PLUTONIC GROUP a
: ) . . . 495p. .
]()Séterllng}l])lutomc Qroup is the name given bylGoldsmlth Slg a Perhac, R. M., 1958, Petrogenesis of the Voluntown and
(1966) to the extensive and heteroge_neous complex of igne- A . ol< 5 A’ 5 9 Oneco quadrangles: Connecticut Geol. and Nat. History
ous gneisses in southeastern Connecticut and western Rhode 2000" — S Sz & 2000 B S 2 B’ Survey Bull. 89, 3
Island re.fer,red to by Greg.ory (in Rice and Gregory, 1906) as 1600’ — ‘Z Elg S 1600 1600’ — ° ~ 1600 Quffin, A. W.. 19
the Sterling Granite Gneiss. In the Oneco quadrangle, the ) | I 2 o ‘ 2 B , . £ & I - ansle. Rh

. ; . ] K 1200 s S 1200 - 00 )

Sterling Plut G ludes the Scituate Granit S Ol S 1200 g e 5 y , ‘

g 0fie Jrolp ancludes ‘e oSciuate Graniie . S I e i = = - 200 _| B . © z | s0o’ L ®3. e . S e Y
Gneiss (Qumn, 1951), the Hope‘-Valley_ Alaskite Gneiss v o B2, P o N hva hva Ps ‘L oo 1967, Bedrock geology of the Chepachet quadrangle,
(Moore, 1958), the Ten R.oid Gramte qulss (M_oore, 1958) 12 = —40C 400" — Providence County, Rhode Island: U.S. Geol. Survey
and an unnamed porphyritic granite gneiss that is probably SEA LEVEL — o2 —SEA LEVEL SEA LEVEL — S5 LEVEL ull. 1241-G, 26 p.
equlvalenll to the Ten Rod. 9 i 400" | ///// 400’ 400" —]| —400' ‘ ‘ L ., Jaffe,

The Scituate Granite Gneiss in the southeastern part of o . . . Mpha 2 O \
th; Onec_o quadrangle is continuous with a large mass of — - - - s % pared to their geologic ages: ur. Sci., v. 255, no. 8,
Scituate in western Rhode Island, which Quinn (1951) found 1200 —
to be unconformably b@neath rogks of Penn_sylvanian age sgf —1600/ © 1600’ Eia leod . 1949, Bed-
in the Narragansett Basin. Therelore, the Scituate and re- 2000 de Island
lated rocks of the Sterling Plutonic Group are older than 466" R A Map
Pennsylvanian. Radioisotope work on the Sterling Plutonic , 4 7 D800 Q-1 '
Grodup a;d its proll)ablelcorrelz}tlves,ﬁomever,ll;e;.thus' far ‘ § Rice, W. N., and Gregory, H. E., 1906, Manual of the geol-
produced equivocal results (Quinn and others, : Quinn, ogy of Connecticut: Connecticut Geol. and Nat. History
1967; Snyder, 1961, 1964; Zartman and others, 1965). - Survey Bull. 6,273 p
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. Sczéuale G[{anl‘/'lc Gnells.s.d 'T(lee’ SC}ludte Grd:;l;'e 'G'rnlethS C é A SLzﬁ C Snyder, G. L., 1961, Bedrock geology of the Norwich quad-
1s made up ol a line-grained and a coarse-grained facies; the 2000'— " wl v 21 —2000' rangle,’Connecticut: U.S. Geol. Survey Geol. Quad. Map
coarse-grained facies is predominant in the Oneco quadran- -y 5 i §|H . GQ- 144
! i o , . .. . i ~ =t I ,/ = — ! " . .
gsglq. Both thehcoarse gragnebd ank fisie grdlnde(i. fd?le.:s o e 1200/ % %lg 1200 = 1964, Petrochemistry and bedrock geology of the
cituate are characterized by a pronounced lineation pro- l , < S Fitchville quadrangle, Connecticut: U.S. Geol. Survey
duced by splotches of coarse-grained biotite that are ori- ' 800'— S - sg 7 1 —800' Bull. 11611, 63 p
?nlted hlnto ?(é[_scqntlnuous rliation pcllapes.h The lingayed e - b : 40 Zartman, R., Snyder, G. L., Stern, T. W., Marvin, R. F., and
splotches ol biotite are more segregated in the coarse-grain- SEA LEVEL— . —SEA LEVEL Bucknam, R. C., 1965, Implications of new radiometric
A -/ o o // . e ages in eastern Connecticut and Massachusetts: U.S.
\ 800'— e i o // 800’ Geol. Survey Prof. Paper 525-D, p. D1-D10.
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