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Q al - alluvium :  Unconsolida ted clay, silt, sand and gravel to cobble-sized cla sts, subrounded to angular, deposited in dra ina ges.

Trc c w - Chatham  Group weste rn bord e r c onglom e rates:  R eddish-brown to dark brown, m a trix to cla st supported, pebble to
cobble conglom erate; cla sts are subrounded to rounded consisting of prim arily of quartz and folia ted and unfoliated felsic
volcanic rocks; m atrix consists of coarse- to very coarse-sand.

Z ft-f – Fe lsic tuffs of the Few’s Ford  area:  Dom inantly light-green to dark-green; m assive to wea kly folia ted tuffs.  Interla yered
with light-gray to gray; m a ssive to wea kly foliated lapilli tuff; a distinctive purple-colored coarse tuff and dark-gray to bla ck,
andesitic to da citic cryptocrysta lline lava sim ilar in appearance to the la vas present in the Z a dlt unit in the Hillsborough qua drangle
(Bra dley et a l, 2005).  1-5% accessory sulfide m inera ls com m only present.

Z ft-c – Fe lsic tuffs of the Coile quarry area:  Greenish-gray; m assive to strongly foliated; dense; pla giocla se crysta l-fragm ent-rich
coarse tuffs.  S trong foliation is interpreted to be result of prim ary volcanic welding and/or com paction.  1-5% accessory sulfide
m inera ls com m only present.  Outcrops and boulders typica lly display a white wea thering rind.

Z e /p - Mixe d  epic lastic-pyroc lastic roc ks:  Green, grayish-green to greenish-gray; siltstones, tuffa ceous sandstones, conglom era tic
sandstones and conglom era te.  Minor phyllite.  The siltstones typica lly are wea kly phyllitic.  Conta ins lesser a m ounts of fine to coarse
tuff and lapilli tuff.  S ilicified and/or sericitized a ltered rock sim ilar to Z a t unit are present near contacts with other units.  Minor
andesitic to basa ltic la vas and tuffs.  

Z d lt - Dac itic lavas and tuffs:  Distinctive dark-gray to bla ck; siliceous; cryptocrysta lline la va, porphyritic la va with pla gioclase
phenocrysts, and flow banded da citic la vas. Interla yered with gray to bla ck; welded and non-welded coarse tuff and lapilli tuff.  Tuffs
often conta in bla ck-colored fia m m e, up to 10 cm , interpreted as flattened pum ice. Cla st types include bla ck cryptocrysta lline lava
and porphyritic la va with pla gioclase phenocrysts.  Differentiation between la va s and m a ssive tuffs is difficult in hand sa m ple in m ost
ca ses.  The lava s are interpreted to have been coherent m a gm a tha t were extrusive or very sha llow intrusions associa ted with da cite
dom es.  Tuff interla yers are interpreted as episodic pyrocla stic flow deposits and air fa ll tuffs generated during eruption of dom es.
Includes portions of W right (1974) unit C and Cp.

Z q – Q uartz bod ie s: W hite, beige, red, and tan; sugary to porcelaneous; very fine- to m edium -gra ined m assive quart rock to
quartzite-like rock.  Outcrops are usua lly m a ssive.  Quartzite-like rock is occasiona lly m ixed with sericite and/or pyrophyllite.
The a ddition of sericite and/or pryophyllite gives the otherwise m assive quartzite-like rock a folia tion.  Pyrite is present as cubic
crysta ls and em pty cubic m olds of crysta ls (up to 12 m m ).  Map areas contain boulders (up to severa l feet in dia m eter) and outcrops
of white colored m a ssive quartz.

Desc ription of Map Units

All pre-Mesozoic rocks of the Northwest Durha m  qua drangle ha ve been m eta m orphosed to at least the chlorite zone of the greenschist m eta m orphic
fa cies.  Many of the rocks displa y a wea k or strong m eta m orphic folia tion.  Although subjected to m eta m orphism , the rocks reta in relict igneous,
pyrocla stic, and sedim entary textures and structures tha t a llow for the identification of protolith rocks.  As such, the prefix “ m eta ” is not included in
the nom encla ture of the pre-Mesozoic rocks described in the qua drangle.

The nom enclature of the Internationa l Union of Geologica l S ciences subcom m ission on igneous and volcanic rocks (IUGS) after S treckeisen (1973
and 1979) is used in cla ssifica tion and na m ing of the units.  The cla ssifica tion and na m ing of the rocks is ba sed on relict igneous textures, m oda l
m inera l assem bla ges, or norm a lized m inera l assem bla ges when whole-rock geochem ica l da ta is ava ila ble.  Pyroclastic rock term inology follows
that of Fisher and S chm inke (1984).

Jd - Diabase:  Bla ck to greenish-bla ck, m elanocratic, fine- to m edium -gra ined, dense, consists prim arily of pla gioclase, augite,
and m a y conta in olivine.  Occurs as sills and dikes up to 100 ft wide.  Loca lly ga bbroic in sills.  Typica lly occurs as dense,
spherioda lly wea thered boulders with a grayish-brown wea thering rind.  R ed sta tion loca tion indica tes outcrop or boulders of
dia ba se.  W hole rock geochem istry data for severa l sa m ples in the Durha m  area are presented in Gottfried et. a l. (1991) and
Brown et. a l. (1985).

Bra dley, P.J., and Gay, N.K., 2005, Geologic m ap of the Hillsborough 7.5-m inute qua drangle, Orange County, North Carolina:  North Carolina
     Geologica l S urvey Open-file R eport 2005-02, sca le 1:24,000, in color.
Brown, Z .A., Aruscava ge, P.J., Brown, F.W ., Mei, L., Hearn, P.P, and Philpotts, J.A, 1985, Som e com positiona l aspects of Mesozoic dia ba se
     sheets from  the Durha m  area, North Carolina, in R obinson, G.R ., Jr., and Froelich, A.J., eds., Proceedings of the 2nd U.S. Geologica l S urvey
     W orkshop on the early Mesozoic ba sins of the United S tates: U.S. Geologica l S urvey Circular 946, p. 103-106.
Fisher, R .V . and S chm incke H.-U., 1984, Pyroclastic rocks, Berlin, W est Germ any, Springer-V erla g, 472 P.
Flana gan, F.J., 1984, Three U SGS  m a fic rock reference sa m ples, W -2, DNC-1 and BIR -1, U S GS  Bulletin 1623, 54 pp.; upda ted by Additions and
     Corrections for U S GS  Bulletin 1623, Open-File R eport 86-220, issued in 1986.
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Newton, M.C., 1983, A late Preca m brian resurgent ca uldron in the Carolina sla te belt of North Carolina, U.S.A., unpublished M.S. thesis, V irginia
     Polytechnic Institute and S ta te University, 89 p.
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S a m son, S.D., S ecor, D.T., and Ha m ilton, M.A., 2001, W andering Carolina: tra cking exotic terranes with detrita l zircons, Geologica l S ociety of
     Am erica Abstra ct with Progra m s, 33, p. A-263.
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     Clark, T.W ., editors, The Geology of the Chapel Hill, Hillsborough and Efland 7.5-m inute Qua drangles, Orange and Durha m  Counties, Carolina
     Terrane, North Carolina, Carolina Geologica l S ociety Field Trip Guidebook for the 2006 annua l m eeting, pp. 17-21.
W atson, M. E., 1998, Geology of the Green Level 7.5-m inute qua drangle, Cha tha m , Durha m , and W a ke Counties, North Carolina, North Carolina
     Geologica l S urvey Open-File R eport 98-3, 28 p.
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Z gd -gr-p – Granod iorite to granite of Pine y Mountain Cre e k area::  Com posite pluton of dom inantly m edium -grained
hornblende granodiorite with lesser a m ounts of m edium -gra ined hornblende granite.  Typica lly conta ins dark green to bla ck
less than 1 m m  to 4 m m  clots of a ctinolitic (?) a m phibole and chlorite m a sses.  Loca lly conta ins pinkish-hued feldspars.

Jd

Trccw

Zft-f

Zft-c

Zdlt

Ze/p

Zq

Qal

Se d im e ntary Units

Intrusive and Meta-Intrusive Units

Metavolcanic Units

Re fe r e nc e s for m ap

Zgd-gr-p

Trcs/si1 - Chatham  Group Lithofac ie s Assoc iation I:  Pinkish-gray, light-gray, and light-tan; fine- to coarse-gra ined, m ica eous,
slightly cla yey, m oderately poor to m oderately well sorted, subangular to subrounded arkose and lithic arkose; m aroon, very
silty, m ica eous, m oderately well sorted, fine-grained sandstone; and m aroon, m a ssive, and thickly la m ina ted, bioturba ted,
m ica eous to very m ica eous, siltstone and m udstone.  Muscovite fla kes up to 3 m m  dia m eter are com m on especia lly in the
siltstone.  Fine-gra ined fla kes of biotite in the arkose and lithic arkose is a distinctive a ccessory.  R andom ly oriented and vertica l,
cylindrica l structures often filled with pa le-green, fine-grained, quartz sandstone are interpreted as burrows.  Bedding, when
observed, is para llel to slightly wavy, occurring as thick la m ina tions to thinly bedded (0.5 cm  to 5 cm ).  These rocks are assigned
to the Lithofa cies Association I of Hoffm an and Ga lla gher, 1989 and W a tson, 1998.  The clastic rocks of Lithofa cies Associa tion I
are interpreted to have been deposited in a braided strea m  fluvia l system .

Trcs/si1

Z gd  – Granod iorite:  Leucoractic to m esocratic, fine- to m edium -grained, equigranular to porphyritic granodiorite.  May
conta in quartz diorite and diorite.  Typica lly conta ins dark green to bla ck less than 1 m m  to 4 m m  clots of a ctinolitic (?)
a m phibole and chlorite m a sses.  Loca lly conta ins pinkish-hued feldspars.  Pla giocla se grains are often sericitized and
sa ussuritized and m ay exhibit a greenish color.

Z gd -porphyritic - Porphyritic granod iorite:  Greenish-gray with a pinkish-hue; a m phibole-bearing; porphyritic granodiorite
with pla giocla se phenocrysts.  Pla gioclase phenocrysts are green from  sa ussuritiza tion and range from  2 to 8 m m  in a m a trix of
very fine-gra ined quartz and a lka li-feldspar.  W ea thered surfa ce exhibit a distinct strongly porphyritic texture.  Porphyritic
rhyolite of the Buckwa ter Creek Pluton of Newton (1983).

Zgd

Zgd-porphyritic

Z d si – Dac itic shallow intrusive:  Gray-green, light green to green; pla giocla se porphyritic da cite with a granular-textured
groundm ass to very fine-grained granodiorite (with intrusive texture visible with 7x hand lens).  Conta ins lesser a m ounts of
fine- to m edium  gra ined granodiorite.  Fine to m edium  gra ined diorite loca lly present.  Pla gioclase phenocrysts typica lly range
from  1 m m  to 4 m m .  Bla ck colored a m phibole, when visible, occurs as phenocrysts (less than 1 m m  to 1 m m ) and as intergrowths
with pla giocla se.  Am phibole intergrowths distinguish rock from  fine-grained tuffs.  Enclaves of dark gray, pla giocla se porphyritic
da cite are com m on and at tim es give rock a psuedo-clastic appearance.  Loca lly xenoliths of tuffs are present.  Genera lly
equiva lent to Unit B of W right (1974).
Z d i – Diorite:  Greenish-gray to gray, fine- to m edium -gra ined, hornblende diorite.  Major m inera ls include pla giocla se and
hornblende.  Pla gioclase crysta ls are typica lly sericitized and saussuritized.  Hornblende is typica lly a ltered to chlorite and
a ctinolite m a sses.  May be foliated.

Zdsi

Zdi

Z m st – Matrix supporte d  tuffs:  Green-gray to green; wea kly folia ted to well folia ted; m a trix supported; polym ictic; lapilli tuffs
and tuff breccia s.  Angular to sub-rounded, lithic fragm ents range from  less than 1 m m  up to 0.5 m  dia m eter.  Unit is interpreted as a
resedim ented syn-eruptive volcanicla stic deposit in which textura lly unm odified volcanicla stic debris and entrained textura lly m ore
m ature accidenta l clasts are incorporated into a rapidly resedim ented pa cka ge of sedim ent.  May be em pla ced via subm arine m a ss
flows, suba eria l landslides and/or la hars.

Z iflt – Inte rm e d iate to fe lsic lavas and tuffs with epic lastics: Green-gray to green; wea kly foliated to well foliated, da citic to
andesitic volcanicla stic pyroclastic and sedim entary rocks interpreted as tuffs, reworked tuffs and volcanic sandstones to siltstones
interla yed with da citic to andesitic lava s.  

Zmst

Ziflt

Z ft-s – Fe lsic tuffs of the St. Mary’s Churc h area:  Grayish- green to greenish-gray, silvery-gray, and gray, m a ssive to foliated,
volcaniclastic pyrocla stic rocks consisting of fine- to coarse tuffs, lapilli tuffs and m inor welded tuffs.  Layering ranges from  m a ssive
to thinly bedded.  Contains lesser a m ounts of volcanicla tic sedim entary rocks consisting of volcanic sandstones, and greywa ckes with
m inor siltstones and phyllite.  Minor andesitic to basa ltic lavas and tuffs.  Distinctive pla gioclase + quartz crysta l tuff present in
unit in higher stratigraphic zones near the Z e/p unit.

Zft-s

Z at – Alte re d  tuffs:  V ery light-gray, light-greenish-gray to white, m ottled red and yellow, a ltered tuffs.  Alteration of felsic tuffs have
produced sericite-quartz phyllite, pods of pyrophyllite, and quartz + pyrophyllite rock; a ll with com m on  less than 1 m m  to 2 m m
dia m eter cubic pyrite aggregates and goethite-lined m olds of pyrite crysta ls.  R elict lithic cla sts and kaolinitized feldspar crysta l shards
are visible in som e outcrops.  R elict structures are obliterated in hea vily a ltered rocks.  

Zat
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Ge ology m appe d  from  August 2002 through Septe m be r 2003 by Philips, Witanac hc hi, Ward  and Clark.
Ad d itional fie ld  work, d ata c olle c tion and inte rpretation by Brad le y and Be c hte l in 2005 through 2009.

PLEASE NOTE:  This m ap replac e s the Northwest Durham  quad rangle
portion of NCGS Open-File Report 2004-03 (Phillips et al., 2004).

Base topographic m ap is a digita l raster graphic im a ge of the
Northwest Durha m  7.5-m inute qua drangle (1993),

North Carolina S ta te Plane NAD 83 m eters coordina te system .
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S chem a tic representa tion of rela tionships of geologic units in the Orange and Durha m  counties, NC area.
Includes geologic units from  the Chapel Hill, W hite Cross, Efland, Farrington, Ca ldwell and Cedar Grove

geologic m aps.  Not a ll units represented in the Northwest Durha m  qua drangle.
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Z ad lt – And esitic to dac itic lavas and tuffs:  Distinctive bla ck to dark gray; porphyritic la va with pla giocla se phenocrysts (up to
4 m m ), and flow banded la va with loca l a m ygdules.  Interlayed with the la va s are gray to bla ck; welded and non-welded; coarse
tuff, lapilli tuff, and tuff breccia.  Lavas with relict hya loclastic texture and a m ygdules are well exposed in the form er Nello Teer
Quarry south of the Eno R iver.
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Digital representation by Michael A. Medina, Philip J. Bradley and Cindy M. Phillips
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Discla im er:
This Open File m ap is prelim inary. It ha s not been externa lly reviewed for conform ity with
the North Carolina Geologica l S urvey editoria l standards or with the North Am erican
S tratigraphic Code.  Further revisions or corrections to this Open File m ap m a y
occur prior to its relea se as a North Carolina Geologica l S urvey m ap. 

This geologic m ap wa s funded in part by the U S GS Nationa l Cooperative Geologic
Mapping Progra m .  The views and conclusions conta ined in this docum ent are those of
the authors and should not be interpreted as necessarily representing the officia l

policies, either expressed or im plied, of the U.S. Governm ent.

Observation sites are centered on the strike bar or are at the intersection point of m ultiple sym bols.
Planar feature sym bols m ay be com bined with linear features.

PLANAR FEATURES

LINEAR FEATURE

observa tion sta tion loca tion dia ba se sta tion loca tion

concea led geologic conta ct

CONTACTS
Lithologic conta cts - distribution and concentration of sta tion
loca tions and structura l sym bols indica tes degree of relia bility.

inferred geologic conta ct

EXPLANATION OF MAP SY MBOLS

dia ba se dike trend

strike and dip of folia tion

strike and dip of vertica l foliation

strike and dip of cleava ge

strike and dip of vertica l clea va ge

strike and dip of high stra in foliation

strike and dip of vertica l
high strain foliation

strike and dip of prim ary
bedding and la yering

strike and dip of overturned
prim ary bedding and la yering

strike and dip of prim ary volcanic
com pa ction and/or welding folia tion strike and dip of joint

strike and dip of vertica l joint

horizonta l joint

strike and dip of slicken plane

trend of plunge of slicken line

inactive quarry and abandoned quarries
1 - Abandoned quarry on Eno R iver S ta te
     Park property.  Known as Coile Quarry
     or Eno Quarry.
2 - Inactive form er Nello Teer Quarry
3 - Abandoned quarry on Museum  of Life
     and S ciences property - Loca tion of
     m a fic rock standard DNC-1 (Flana gan,
     1984).  Known as Bra ggtown Quarry.
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