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The s.ka‘_i'ch on the front cover shows the workings of the Mt. Hope fron
Mine before the turn of the century. Mt. Hope Is the oldest continu-
ously operating iron mine in the United States. The magnetite ore was
taken ouTﬂby colonists beginning in 1710 and continued unti} 1958 when
the mine was closed. In 1977, the mine was reopened and over 1000 tons

of lron ore per day 1s being removed from the workings.
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.. GEOLOGY. OF MORRIS COUNTY IN BRJEF . .

- TOgggraghv'

Morris Counfy lies wi'i'hin 1'wo physiographic provinces fhe Piedmon+

Province and +he Highlands Province. The Piedmon+ Province in New Jersey

£ N EEN
ey .

is a roi!ing plain underlain by sof+ shale and sandsfone lnferrupfed to

the east by Towakhow Mounfain and +o The soufh by M0un+ Kemble and Long

_Hiil. These basalfic ridges average approxlmafeiy 500 fee+ above sea

ievel

R B

The generai Ievel of +he piain and cresfs of +he ridges genfly siopes

+oward the souiheas?. Be+ween Mon+ville and Dover the plain averages 300

fee+ above sea levei;' Af fhe soufhern +ip of +he coun?y ai ?he Grea+

.Swamp the average elevafion is 200 feef above sea ievel

The New Jersey Highiands are a porfion of the Reading Prong of +he
New England Physiographic Province. The Highlands consist of.a series of
flat-topped rldges, separated by narrow deep valleys. - The mountains are
composed of hard, crystailine, resistant Precambrian,igneous-and.mefamor-'
phic rocks and,fhe_vaileys are underlain by easily eroded shale and lime-

stone. : The highesi elevation .of the county;isufound In this region- on

. Bowl.ing Green.M0un+ain,rif59ijiaefvaboveweea'Ievei,hg;u.-Ju.

' Geoloqic.Hisforv

' Proterozolc Era

Precambrian Period - In Morris County, the earliest geologic event,
for which there Is evidence'preeerved In rock.‘isrihe deposifion of fnou-

sands of feet of sedimen?s; After deen buriat, these rocks-were sub jected

to folding and iaulfing, coupied wlth increased heaf and oressure metamor-

phosing the rocks. Molten igneous rock then infruded and metamorphosed



'_“_Plaln sedlmenfs have been deposifed.

sedimentary rock, causing further alteration. These alterations formed

ne?amorphlc gnelss, a coarsely grained rock in which light and dark ool-

.r—-..

7 ored bands can be disflnguished. Many variefies of gnetss were formed

2N

_bu+ fhey are nof separafed by name in fhis reporT Besides forming The

A 2l .
* i! S e . TRy oA r .

nghlands, fhe Precambrlan rocks are 1he ‘basemenf" on which +he P!edmonf
: R a3 R oo DA Pooubr o B t

‘ Gl ant r‘!"' BRI e .0 R

Specks or smal! sfrlngers of graphife found in some. of +he Precambrian_

FEE
rocks of fhe H!ghlands suggest fhaf some form of Ilfe extsTed during Pre-

_cambrian flme.. Mosf of ?he fosslls found In younger nooks consis+ of hard

_parfs such as shells or bones, bu? in Precambrlan +Imes mosT iife forms

-~

ot

| were probably wi+houf +hese, and due fo The me+amorphlsm ofher +ypes of

rfossils wers desfroyed._ ln general +he Iack of fosslls and slighf ev!-

Pt

_kdence of Ilfe is charac+erls+lo of Precambrian rocks._

e Pa!eozdlc Era P e L e

Paleozoic +ime began with the!siow depressioh of parts of the confi-
" hents ‘and the' Tnvagion of a shallowsea over the surface from a south-
“westerly direction. Sediments graduaily- began accumulating in the
‘hortheast-southwest trenting bagin which exteirded: from Newfoundland,
through norfhwesfern'Neﬁ JerSeyg-and*soufhwand:ihdd*nlabame.' Sediments,
derived from uplifted landmasses to the east and soufheaef{ were oonfinu-
ally being eroded, fransported and deposited, changing fbe!s{zeAand:ehape
__and gradually filllng The frough Near the end‘of the Pa}eozo}c;+he seas.
7 refreafed and non-marine condif!ons prevalled t B B _

| ln New Jersey, sedlmenfs were deposi+ed during the Cambrian Ordo-

_ vuodan, Silurian and Devonian Periods. Rocks from +he Ias? fhree periods

_ of the era, +he MiSSIsstp{an, Pennsytvanian and Perm!an are no+ presenf

in New Jersey but are found in Pennsylvania to the norfhwes? and west.
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B which formed fhe doloml?ic Iimesfones called +he KlffaTinny Forma+lon.

' ”%'Cambrian'Period - At the beginning of Cambrian time, the eroded Pre-

-eambrian surface was covered with rock debris. -As the sea siowly .advanced,

fhefdébris was gradually washed, rounded and sorted. During:sorting, thé
firier material settled in the -calm 'deep water whlLehihe,coarser-ma+erial.
*was .deposited nearer shore where the curpents were stronger. - The .sands
éﬁb:graveis-whlthaccumulated during this time constitute the Hardysfon
Qﬁartzf#ec As the name implies, this formation is normal!y a quartzite,
bu? some- conglomerate appears near- ?he base of the. iormafion . The - con=
glomerafe contains pebb!es of Precambrian material - quar+zmgfeidspar;~
gneiss -and shale. S ey

Cambro-Ordovician Time - During the !a+fer part of the.Cambrian: and

-;J?he beginning of-the Ordovician Periods, warm shaliow seas prevailed -

}hroughouf most of the basin. The abundant lime organisms and the condi~-

tions of the quiet seas resulted in the preclpifafion of calcium carbona?efi

wy ot

ey
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Ordoviclan Perlod - Foliowing uplift and a long period.of eroslon the

Fvsea again invaded Morris County. - The streams which fiowed.Into the. sea
| carried large amounts: of fine silt and sand, which were deposited, greating

- a series of .sandstones, shales and slates called the Martinsburg Formation.

I+ 1s Iikely that Iife existed for 100 mi1lion years before the Paleo-

- zoic Era, but pre-Paleozolic rocks have preserved {ittle or-no.evidence of

© 1ife., in New Jersey, the first fossil evidence is found in the Hardyston

-quartzite in the form of worm tubes.. Atlthough the. fossil record in New

~ Jersey -is scant, over 500 specles of. invertebrate fossils have been found

in other North American rocks. The prevalling type of deposition In New

: Jersey explains the meager fossil record. - General ly;  the seas were sha!llow,

~very warm, and rather stagnant, producing an environment where animails could



"hdffflourish. Only a few fossils are found In the Ki?fa?inny'Forma?ion
: Two of +he Wore common Types are primitive types of- algae and the scapho-

_“ﬁod;"HVGldfhsltus micang.

" The fypes of ‘fosstls found ler-+he Mértinsburg Formatlon,: comb!ned
with. thelr re|a*¥vely rare-accurrence, Fhdlcaté +hat this deposition:was
not:tavorabls for abundant |1fe, Graptolites, Jellyfish-Ilke animals
* wlth Individudls ;1--w-n’-og-°al6ng*~hangirig branches, are foundin the’ forma=-
tion. “‘These anfmaté |ived-in an openisea and‘are best preserved in & -

iy bottom. o < oTe e et
| At the conclusion of Ordovician time there was a period of mountain
“put tdTng known as*ThevTaCQﬁIc'Disfurbance. evidence- of this activity in
Morris County-can be'seén by the folded and:faulted rocks of the. Cambrian

and>Ordovician times, : !

cEm o e Ten

S!!urian Perlod - By early Silurlan +ime +he changes +ha? had been
broughf abouT by fhe Taconic Disfurbance were graafly modlfied by erosion.
. Novthern Néﬁ?dbrSEVfwas gradual ly covered by an encroa¢hing sea whose

-shbrellne was variablel - Rfvers and’ sfreams flowing from the crvsfalline

' §itghlands’ rediced! the quartz:to’ fine sand ‘and’ wel 1-rounded small:-pebbles,

o praduc kng the Gréén: Pond- Cb'ﬁg lomerate,  This formation '1s*a coarse;’ highly
- s1Ttteous  conglomerate’ Thterbedded with; and: gradiny upwatd Intos,i quartz=
'”-lfé“éhdeahHs?dné;"The'pébb?es ofﬁfhe'congloﬁéra?e”kanée ?&?&!ze‘frbm 1/2
* %o 3.fnches in diefeter and are aimost all white quartz with lesser amounts
of pink quartz; black, white, yb1IOW'and‘red'chérf;”red-énd purpte” quartz;
with a few red shale and pink Jasper peébbles. The rock Is cemented to-
f'géfhér'b??ﬁuarfz'sand;'ﬁeﬂer&lly'red;7buf can be white; gray or greenlsh.
 After Green Pond deposition;there was a graduat‘emergence folliowed by

- a laférisubmargeﬁce and Invasion of a shaitow marine sea. ' At this time the




longwood shale was deposited. .The Longwood'ts a, soft red shale which -
- ..,breaks in many dlirections, - Because of. the érosive. properties of The-éﬁale
the formation is rarely seen. -t
_There are isclated outcrops of Impure¢limesfbne'overtying the Longwood
shale but not In contact with it.- This formation.}s called the Decker and
s a.dark.gray impurely siliceous and shdly Himestone. The uppermost ten
feet of the Decker beds contain fossils. |
LSfe“duringaSliuhian +ime was. stiill dominated by marine Invertebrates
'i-gsqch’as~brachioppds,.os?racods;and corals. .- Puring this. time some of these
animals began to decline In number of varieties and. others became more 1m-
pertant. -Because of the prevailing _condiﬂans in Morris County at this |
time, no fossil evidence Is .found .in the Green Pond Conglomerate or the
?'bLongwood.shaje. - The marine forﬁa#ipn, the Decker,: contains corals, brachi~-
opods, bryozoa and crinoids in 6ne,of its layers. . - -

e

Devonlan Perlod - The beginning of Devonlaﬁ fime saw a narroﬁ Qéa‘
-exfendlng ifself across norfhwesfern New Jersey. The Morrls Counfy area
was hlgher in eleva*lon ?han fhe Sussex Counfy area, however, fhe sea i
Invaded the reglon in middle Devonién +ime and sandy sedimenfs were laid

down, forming the Kanouse sandstone.

. The Kanouse sandstone is:a thickly bedded, *fina-grained conglomerate
_below and fhinner bedded greenish sandstone above:: The pebbles of fhe.
conglomerate are composed of,quarfz ranging from 1/4 $o.1/2 fnch' Tn diame-
ter. . The.conglomerate Is loosely cemented together is.fine grained quartz,
. making it break apart easily.. The sandstone, on. the other. hand, . is- resist-
ant. The exposures of this rock form a narrow belt parallel to the Decker

Forma*ion

Succeeding the Kanouse sandsfone upward is the Pequanac shale, a black

B T FRN . . N B P e ; Tt w,.



and dark gray, thickly bedded; staty shale. The rock breaks smoothly In
- di $ferent directions. so that +he -way in which the. rock was deposited ‘dan-
not be cleariy seen.

~Without any inferrupfibﬁ,*#hé_Betlvale‘séndstone~was-deposi?ad. The

. maln-.dl fferences between the Bellvale and the Peguanac are that the beds

“are coarser and more sandy in. the Bellvale, with a gray color predominat-
" ing. : LE |

-During Devenian time, the Interior of the seas swarmed with animais of
many: kinds; brachTopods‘reaChedifheir greatest number, pelecypods (clams)
became more cpmmon; and corals’ were abundant. The coral reefs were covered
by bryozoa and crinoids\ Gradually, frilobites déclined in number. ‘'

~ There-are few. fossils In the Kéhbdséﬁsandsfone and those which are
. found are broken sufficiently fo be unidentifiable. This occuried because
the Morris area was near:the shoreline where waves broke- the animals into
pieces. The area whera maferial was belng eroded was gradually upllffed _
and fhe mud and sand which compose +he Fequanac shale and the Bellvale
sandsfone was deposlfed._ This environman+ was favorable ?o fhe deposlfion

of fossli brachlopod, ?ri!obife, and coral

Mesozoic Era

- -Fo! lowlrg: Devontan .+ime, the neéx¥ period fﬁom:%hlch;There Is evidence
s +he Trlassic. Therefore, we are mlsslﬁg”evldehéé_of the Mississippian,
Pennsylvanian, Permian, and the Jurassic Periods in the éoun+V}'méR1hg it
 ~ImpassLb1e‘fo decipher the local geologic events. .Evidénéé'fodndibeybnd

the borders of the county must be used in reconstructing the geologlc his~

o tory,

Triassic Period ~ in the latter part of the Triassic perlod a wide-

spread earth movement affected Morris County. During +this orogeny, the



Highlands as a whole:were - uplifted, while the areas: to the-east of the

Highlands were relatively depressed. . Following this-upliff, a series of

: diséonfinuaus Intermontane basins were formed from Nova Scotla #6 North

Carolina. :The present Piedmont - region of Newrdansey formed the ‘northern

- end of one.of these basins and extended from southeastern New York +o New

Jersey,;soufhwesf across Pennsylvania-and Maryland into-Virginia. Because

- of the characferlsflc-red_colar,and;geheral»absence of ‘organic ‘matter. of
-the sediments, the depositienal .environment Is:Interpreted to have been an
arid ctimate with seasonal .torrential rains.. Debris was carried from the
higher. areas and spread in-brpad atluvial:fans-over the -adjacent plains,

The sediments deposited during this time have been referred to as +the

Newark Group. .

When the seésonal rains began, heavily Iaden'sfrqams fiowed from the
High!andsqgarrylnglsand, silt:and .clay. When the material fiowed Into the
yailéy of which Morrls County was a part, +the material was gradual ly -depos-

Ited, forming-the Brunswick., This formation Is a reddish brown shale and

. sandstone.

‘Adjacent to. the Highlands,. beds. of Triasslc: border congliomerate and
pebble-bearing sandstone are found repiacing the Brunswick Formation and

Interfingering with the finer grained sandstone. Fan-like accumutations

~were formed by sediment laden streams flowing -at-hlgh. velocities where

» they debouched upon a low plain.  Exposures of thls material can be- seen

near Montviiie and New Vernon. There Is an absence of gneissic materlal

-In;ihé conglomerate which might be expected in-an alluvial fan so close to

the gneissic outcrops at the Highlands. This Indicates . that Paleozoic

sediments covered the Highlands gneiss during the time of erosion and depo—

slfion of Newark sedimen?s, but was ali eroded off +he Highlands, exposing

the rocks we find Today.



The latter portion of the Newark perlod of ‘deposition was marked by
- volcanic:activity in New Jersey: Three orrmcre-5uc59551Ve éruptions re=
sulted 1w the -flow of thick and extensive lava shéets across the sediments,
Each eruption was followed by a5QUief?§érldd*durfng which sedimentation-

- proceeded as‘before'and the lava flow-was ‘buried. ‘These.flcws resulited in
- three great shéets of lIgnéous basait, gach of:which 'is made up of two
Thlhnerfsheets;ﬂcProlongéd‘eﬁosion;'broughf‘abohf’by upl i ¥+ ‘accompanied: by
fau}fingrand:ft&ffngftdward the northwest, has removed enough of the over=~
lylngvsediments so that basalt beds are now-.exposed. Theé basalt is harder
than the shaile and sandstone; therefére, the edges of the third sheet now
- form Long Hiil and”Mdunt"Kémbte in the southern- pertion of the county and
Towakhow Mountain in the northeast portion.

- Because of the arid climate preval ting durkig red-bed déposition,
‘plants are: not pIen#qul but can be found in some of the darker gray beds
..formed under.more favorable conditians during the wetfer, but still semi-
'?akid;‘cyctes:of'*ﬁe»Triassic climate. Vertebrates were evoiving rapidly
and much evidence can be found for their existence. Fossils incFUde*dTnc—
saur footprints, skstb?ohééof cfocodlIe¥Iike'repfites;fg!idfngﬁreprFes,
and fish, - - | |

At the-closé of the Triassic, movenient aldrig a seffes of northeast-
southwest fractures brought the déposition to a close:  The fractures di-
_ vided.the earth's crust Into a succession of long and narrow biocks, which
were tiited to-the northwest. .

Ouring +he'JuraSSIC'anpenép!aTn was graduafly formed? A peneplain-is

a nearly featuréless plain developed by erosion of a more rugged terrain.

Cenozoic Era

Tertiary Period - A very prominent peneplain, called the Schooley,



was formed during Tertiary fTime. After genfie uplift, the increaséd ve-
‘tocity of the streams ajloﬁedjfhem +o'eFédé, carving out valleys in the
non-résistant shales. Remnants of +he Schooley ‘Peneplain In Morrls County
Inciudé the crests of Tbé'basaif'mbﬁnfafhs and the crests ‘of the Hfgﬁlaﬁds,
Including f1at-topped Schooley Mountalhn 16 the west, from which “$he name

of the peneplain was derived.’

- ngfefnary Rerigd:,:ﬂ ST
Plelstocene Epoch - During the gjglstgcgpg Epocﬁ_foqr main glacial
.ages and three [pfgrglaclal ggesigoyered.ggr@sﬁgf_fﬁgwgrl_d,~ Three giacial
advances reaqhed New”Jersey, fhg_ansan (oldg§+),jL[l}qgian,_gndfyisgonsin
(youngest). Each,sfage was nameqrafter a s1a+§sln wh!ch the deposl?s,:
called drift, are'well represented. The evidence [gff from the Kansan '
stagedisipafchy. Scattered.rocks anq cl§ygy ffl{“(fough, gfonﬁ”clay).are .
~ found In the uplands, usually the nghlanﬁ;, The tllincian stage has left
more drift than the Kansan, but the evidence is still scattered. The ma-
terial ig_compq;ed_of lqached and_oxidized pebbtes and boulders. Thgwap-
pearance of the material ig_duelfo fhe_long_eﬁposyre to the elements of.
weathering and erosion. This drift Is found on hilltops and in low ter-
races along streams.
The,Wisconsin Ice Shee+ Is the most recent anq, +herefore,_has }eff.
_The most evidence, The_soufﬁern exfension of the ice during this stage is
marked by a great terminal moraine which crogses Morflngounfy,a* Madison, -
Morristown, Dover, and Netcong. A moraine is a heferogeneous mixfurelof
clay, seni and store dumped at the front of the glacier. An end or termi-
nal moraine is a ridge—}ike accumulafion of drift formed when the glacler
stagnated. The ridge-ltke deposit Is more or less discontinuous, brokan'

- . by gaps, most of which mark the piaces where meltwater streams existed.



-0~

o North and south gf%pa moréine the rgckrgurface_lg_covergd ggqera!}v
.‘by drlft_dgpo;l?s,?s+ratif|ed_apd unsfrafifiggfm Thglpnstraflf}ed drif+
cor Till is an P939rfed'WEXT“EB\Qf;bQU'q9“5! pgbp}es,_sapq,and glay{F.Thg
;frgf(fged drift is cqmposgqﬂof_bgqéiqf,csay sand and gravel which, In the
pfocess of deposition, weré assorfe& and deposited by qfreams_fed by water
* from the melting glaclers. | )

i+ is assumed *hat none of the drift material was derived from regions
north of New Jersay and that erosion did not éxceed 25 feet in fost places.
Comparison cf’+hé‘¥o§ogéébhy‘lﬁ areas fo the north and south of the moraine
" leads to ffie conclusion that the Ice sheet 'd1d fot greatly erode the sur-
face ‘over which ifzbaéééd;ﬁ:f+ Is estimated that the ice stagnated 1n
'Mofrls7Couﬁfwa6F'ééér 200 yeafs::‘
o Teﬁpﬁ?&fy lakes were formed during gléclél_ffmeé In éevéFal“Qalleys
“which drainéd horthward dnd whose lower courses were blocked by Tce.  The
ffar§es+.gtaé?éf'léké'an& fﬁe,oneIWhése:ﬁis¥6rv has been most carefully |
tween’ the Highlands and the Second Watchung Mountdin on the south and
The preglacial drainage of the Passalc Basin was différent than I
is today. (Compare F1g. 2 and 3.) This is known from the existénce of the
deép dr?ff4f51ieh'gab?discbveréd'iﬁmfhe Second Waféhung:Moun*aIn at Shdff
"Hllts. | the materfal in +his gap were +6 be removed, the ievel would be
lower than the gdp af Little Falls, where he river now flows. Therefore,
it is cohcludgd_fha¥ all the drainage of that part of the Passalc Basin
which i< souttiwest of +he moraine flowed to the sea through Short HIl1E"
‘unttl the drift filted in the 'gap; o -

" “Therefore, Lake Passaic did not come into existence until the lce ad-
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vanced to the |ine of the morainé between Short Hills and Morristown and
the Shor+ Hitls gap was fl!led Once the lake was formed In ?he soufhern
porllon of the basln ?he Ievel of the lake rose unfll l+ overflowed af the
lowes+ p>int of fhe rlm, whlch ls Moggy Hollow. Af l+s maxlmum heigh+ the
lake leval was not more Than 25 fee+ above +he bo++om of +he oufle+ Water
‘escaped fhreugh this channel to The norfh branch of fhe Rarllan and fhen to
the sea. As the ice gradually melfed away from fhe moralne, The Moggy Hol-
“low pas’; remalned the outiet slnce fhe former gap af Shor+ H:lls was closed
dué to Irbff (Flg. 4. The Iake +hen lncreased ln area and remalned a+ the
same level as the ice melfed. A+ fhe Tlme of lfs greafesf exlenf Lake
Passaic was abouf 30 mlles long, ] To 10 mlles wlde, and had a maximum
depth of 240 feef Over wlde areas lT was I60 +o 200 fee+ deep (Flg. 5).
The former shorellne of fhis lake ls shown by wave-cut Terraces and
ctiffs, smali’ wave-bull+ spl?s, bars and +erraces of waler—worn gravel,
:'and large glaclal delfas. T . | |
~ When +he ice fron+ had gradually melfed far enough norfh Llffle
Falls became +he euflef because i+ ls lower in elevaflon fhan Moggy Hollow.
‘Shallow takes slll! exisfed in +he basin s Iowesf parls, bu? The lake‘
never reached the level If had been before (Flg. 6) | l+ ls fhouth lhaf
north of Long Hill a lake existed for quu+e a Iong +lme bu+ was gradually

drained, leavlng evldence for I+s exlsfence ln the Greaf Swamp.

Y



MENERAL HISTORY: IN BRIEF

Morrls CounTy began producing Fron ore as long ago as I7|0.‘ Poss!—
fiibly, +he area may have produced Iron even earlter, for the firs? smelter
. for converf!ng iron ore into bar lron was bullt at Tinfon Falls, New

.Jersey, in |682 and it seems certain fhaf some iron ore was being mined
| “ln *he nghlands a+ the same +Ime. |

The area has been the prlncnpal source of fron org In New Jersey and
has confribufed over 70 percen? of New Jersey ] Tofal Iron production.
Through I950 I+ had yielded more than 26 m!lllon fons of Iren ore.

The ore produced was magneTIte, a magnetic oxide or iron whlch Is
hard, dense, black and opaque. ln Morr!s County, magne+3+e occurs In the
Precambrian gnelss of fhe Highlands._ This gnelss Includes the minera(s
-hornb!ende, pyroxene, feldspar, quarfz, apatite, sphene and pyrl*e.

| The orlgin of the mafer!al is thought to be ‘magmatic In origin, fhaf
Is, the source of +he ore 1s regarded To have been deep-seated mol+en mag-
ma. Affer Infrus!on of fhe magma info fhe overiy!ng rocks, gneiss of fhe
: Highlands was formed. Af+er the gneiss ParTIally cooled it was, agaln in—
Truded by iron rtch por#lons of The magma , and these were !efer enriched
by more iron rlch soluflons and gases ' A |
| There were over 200 mines in Morris Counfy Ihe.oides+ mine .is
thought to be the Mount Hope mine, which was located in Rockaway Township.
1ts hisfory begins in 1710 or maybe ear!ler and ends in 1963. Connected
originally to the Mount Hope mine property was another famous mine, the
 Richard., This mine_was viorked fnmn.!749 to 1956.
The Scrub Oaks mine, located two miles west of Dover, on_The.wesf

slope of the hiil overlooking the valley in which Succasunna and Kenvil
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are |ocated, exceeded the production of any ofher mines in New Jersey.
i+ w%s closed in 1966. |

Another naturai resource is granite, which Is stlil quarried by two
companies. This material is-ussd-fdrwriprap,_concrefe aggregate, stone,
sand, and fill. | |

Sand and,gravel_Is_ano+her_valuable economic commodity in Morris. .
County. This material is worked at severa! pits and is washed. and sorted
lfor use in bulldlng.and highﬁav construction. The sand,and gravel was de-

‘posited during glacial times.



" 'GEOLOGIC TIME SCALE

Geologic ‘time inféfval§ are unequal subdivisions of the earth's history
cbffeépondiﬁglfo earth's geotogic events. Erasfare the fongest divisions of
'_fime and contain many periods which are fur+hér subdivided into ‘epochs. = For-
| ma*téns,lwﬁich are mappabls units of rock or sediments, usually have I1thol- "
ogy or characteristic distinctions and are assigned to that perlod or epoch
during which they are formed.

A formation's place within the stratigraphic column is ‘determined by
the predominant form of Ilfe preserved as fossils within the rocks-or-sedl?
ments, [ fossils are lacking, a formation's Ioéaflon in the time scale
:may be determined by its relationship to previously dafed units. Only rec-
ently have geologists been able to place an absolute date on these ralative
time units by radioactive methods.

The geologlic column 1s used throughout fﬁe:wprld, aifho&gh some re-
glonél modiflcations may be used for greater clarlfy.

. In the accombanylng stratigraphic column, the rock type given after
the name is the most common variety found in the county. There may be

variation of lithology within the formation from p#abe to place.



GEOLOGIC TIMF, SCALE OF MORRIS COUNTY

" . Tormation or Rock

Approx. Number

Era Period (approx. thicknesas) of Million Years
) Quaternary | LR R ' 0_1
g Recent Soil and Alluvium
o - C Co o
N - -
2 Pleistocene Glacial Drift (0-460 ftr.)
3
3] ‘ e Lo
Tertiary Not present in county - 1-60
Cretaceous Not present in county 60-130
E Jurassic Not present in state - 130-155
= : .
% Brunswick Formation (6000-8000 ft.)
“ | Triassic ' Basslt (lava flows)
Permian Kot present in state 185-210
Penno'
Carboniferous Not present in state 210-265
Migs, T R d
Devonian 265-320
g .
S
5] B
2 N
A e -
Silurian ' 320~-360
Greén‘Pond'Coqgibmé:até'ZIZOQ ££) |
Ordovician _Martinsburg Formation (3000 £t.) 360-440
*Cambro- SO, ' P e
ordovician Kittatinny Formation (2500-3000 ft.)
Cambrian Hardyston Quartzite 440-520
Assorted gneiss and schist 520~

PRECAM-

BRIAN

*Dashed lines indicate formation was deposited in-two time periods.
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