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.I. dns curatus c a Neoprioniodus costatus 2
.I. nnicostatus a va Neoprioniodus cf. N. excaratus - c
JImbalodus anapetus a - (Euprioniodina cf. P. excatatus) r
1. triangularis - 9 (N. planus)
L spp. - . N. Planus c -
I paclognathus siluricus r - N. subcarnulus - ?
carriadus n. sp. r - Ocarkodina typica T T
pisomodus kentuckyensis r a O.cf. O. edithae (O. edithae) c ?
p. triangulairs triangularis c 5 0. aft. 0. media r -
(Neoprioniodus triangularis) : O.n.sp. A ¢ -
p. et. N. triangularis tenuirameus r N O.n.sp.B c -
p. perpamodus? arrectus r c Paliodus costutatus a a
P. suherccins ° c P. debolli costutatus r va
F. xokognathus brassficldensis r < P. dyscritus costutatus c va
(Trichonddia brassficldensis) P. migratus T c
F. brerialatus ¢ r Panderodus simplex va va
{Ronadya truncialata) P. unicostatus va va
F. ranndatus r ¢ Plectos pathodus flexuosus r -
(Ronndya candata) P.irregularis - r
F. Keislognathoides ¢ r Sagittodontus edentatus c c
(Keislognathus? sp.) N (trichonodella? edentata
F. [Rhynchognathodus?) n. sp. ° S. robustus c -
Kriodella discrcia r Spathograthodus comptus € -
Ln.sp. r S.clibatus ¢ -
Kriodina irregularis ° a S. hassi r r
1. Stenolophata - ¢ S. manitoulinensis r -
1. igonodina keninckycnsis c S. oldhamensis © r
1. et. L. silurica c Synprioniodina bicarvuta r T
1. extrorsa ) (8. cf. Prioniodus bicaratus)
1. sariabilis ¢ T S. silurica < -
1. N.sp. ! ) Trichonodella inconstans T ?
1. anckadina spp N r (T.cf. T. inconstans)
1. weallisers r ¥ T.summetrica ’ N
1. greilirgi N R T.n.sp.(T.sp.B) N r
1. detoria r T.sp.A : ¢
Lsp. ° r T.In.sp. ) ¢

Va-Greaker than 4 specimens per kilogron of sample

a- -1 specimens per kilogram
¢-114- 1 specimen per kilogram
- 0-1\2 specimens per kilogram
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dwj&gjﬁlyj‘;}w (2-4) o>

Numerical Age
Eonothem Erathem System and Subsystem Series (Ma)
(Eon) (Era) (Period and Subperiod) (Epoch)
@ ] @
Q Holocene
uat
ernary Pleistocene
Pliocene 1.60 1.64
Neogene
Miocene
Cenozoic Tertiary Oligocene 7 B B3
Paleogene Eocene
T, 66.4 65 65
Cretaceous pper
Lower 144 135
Upper 145.8
Jurassic Middle
% Mesozoic Lower 208 205 208
8 Upper
& Triassic Middle
uz-l Lower
Z 5 245 250 245
E Permian per
Lower 286 300 290
Carboniferous (5)
Upper 360 355 362.5
Devonian Middle
Lower 408 410 408.5
Paleozoic o
Silurian
Toper 438 438 439
Ordovician Middle
Lower 505 510 510
Cambrian
570 570 570
N
Q
&
@
Z o]
5| ¢
E‘n 2500 2500
z
g | 2
= 5]
& T
~ g
1
<

(1) A number of more detailed chronostratigraphic or geochronological scales have
been published in the last 10- 15 Years including those of Palmer (1983) and Harland
et. al (1982, 1990), referenced below, and the 1989 Global Stratigraphic Chart of the
International Commission on Stratigraphy (Episodes, v. 12, no., 2).

(2) Palmer, A.R., 1983, The Decade of North American Geology 1983 Geologic Time
Scale.

(3) Snelling, N.J., 1987, Measurement of geological time and the Geological Time
Scale.

(4) Harland,W.B., et al., 1990, A Geologic Time Scale 1989.

(5) In North America, in place of a Carboniferous System, two systems have been re-
cognized: Mississippian System (older) and Pennsylvanian System (younger). These
are also sometimes known as subsystems of the Carboniferous System.
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Cretaceous Comanchean 60 ';1 R.adl.oléga Ostracods
Period Epoch MY, Tintinnids Holectypoid,
Sponges Perischoechinoid,
Hexacorals d euechnoid, and
Cyclos.tome an Spatangoid Echinoids
;halostome Archosaur Reptiles
a
Coahuifan Epoch ryozo
—< 125-136 M. Y. Ago P
o n
) Upper Jurassic
2 Epoch Dasycladaceous Algae Disasteroid Echninoids
§ Dinoflagellates Archosaur Reptiles
4 S
= Jurassic Middle Jurassic 45-60 Rladfola‘na Ferns .
Period Epoch M.Y Tintinnids Cycadeoids
’ Rhynchonellid Brachs Conifers
Ammonitic Ammonoids Gingkos
Lower Jurassic Belemnites
Epoch ~
180-195M. Y. Ago
Upper Triassic
Epoch
o o Dasycladaceous Aglae Branchiopods
Tm_‘SS‘C Middie Triassic 35-45 Spongiomorphids Mammal-Like Reptiles
Period Epoch M.Y. Ceratite Ammonoids Conifers
Aulacocerids Pectinid Pelecypods
Lower Triassic
Epoch
—< 220-20M,Y.Ago >
Upper Permian o .
« Epoch Fusuline Forams Goniatite Ammonoids
|2 Cryptosome Bryozoa Insects
'§ 2 Permian 35-55 Chonetid Brachs Amphibians
8 ;’; Period M.Y. Productid Brachs Mammal-Like Reptiles
& E Lower Permian Davidsoniid Brachs

Epoch

~C_ 265-280 M. Y.Ago

N~

Glossopterids
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4600

Millions
Eon Era Period Epoch of Years
Ago
Recent or
Quaternary Holocene 001 «—
Pleistocene
16 =
g Pliocene
o (5]
'§ 80 5.3
g . z Mesozoic
3 E - 23.7
2 o Oligocene
& §n 36.6
3 Eocene =g
E 57.8
Paleocene
— - 66 ——
D
Cretaceous
2 | 8 144 <
Q N .
3 2 Jurassic
5 o 208
& = o <
= Triassic <
= 245 %
Permian
286 ~—
Pennsyl- _
vanian <
Carbon- 320
o iferous Missis- «—
k) sippian
S 360 -
< Devonian
~ 408
Silurian
438 €
Ordovician
505 <
Cambrian
570
Proterozoic Eon
g
=
5 2500
g
4 Archean Eon
& <
-J[———---———---— 3800

Major Geologic and Biologic Events

Ice Age ends

Ice Age begins
Earliest humans

Formation of Himalayas
Formation of Alps

Extinction of dinosaurs

Formation of Rocky Mountains

First birds

Formation of Sierra Nevada

First mammals

Breakup of Pangaea

First dinosaurs

Formation of Pangaca

Formation of Appalachian Mountains

Abundant coal-forming swamps
First reptiles

First amphibians

First land plants

First fish

Earliest shelled animals

Earliest fossil record of life
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Europe North America
ROCKS OF CENOZOIC ERA ROCKS OF CENOZOIC ERA
NEOGENE SYSTEM! NEOGENE SYSTEM'

Pleistocene Series (including Recent)
Pliocene Series
Miocene Series
PALEOGENE SYSTEM
Oligocene Series
Eocene Series
Paleocene Series
ROCKS OF MESOZOIC ERA
CRETACEOUS SYSTEM
UPPER Cretaceous Series
Maastrichtian Stage”
Campanian Stage®
Santonian Stage’

Coniacian Stage?
Turonian Stage

Cenomanian Stage

Lower Cretaceous Series
Albian Stage

Aptian Stage
Barremian Stage®
Hauterivian Stage®

Valanginian Stage’
Berriasian Stage®

JURASSIC SYSTEM
Upper Jurassic Series
Portlandian Stage*
Kimmeridgian Stage
Oxfordian Stage
Middle JurassicSeries
Callovian Stage (or Upper Jurassic)
Bathonian Stage

Bajocian Stage

Pleistocene Series (including Recent)
Pliocene Series

Miocene Series

PALEOGENE SYSTEM
Oligocene Series

Eocene Series

Paleocene Series

ROCKS OF MESOZOIC ERA
CRETACEOUS SYSTEM
Gulfian Series (Upper Cretaceous)
Navarroan Stage

Tayloran Stage

Austinian Stage

Woodbinian (Tuscaloosan) Stage
Comanchean Series (Lower
Cretaceous)

Washitan Stage

Fredericksburgian Stage
Trinitian Stage
Coahuilan Series (Lower Cretaceous)

Nuevoleonian Stage

Durangoan Stage

JURASSIC SYSTEM

Upper Jurassic Series

Portlandian Stage

Kimmeridgian Stage

Oxfordian Stage

Middle Jurassic Series

Callovian Stage (or Upper Jurassic)
Bathonian Stage

Bajocian Stage
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Lower Jurassic Series (Liassic)
Toarcian Stage

Pliensbachian Stage
Sinemurian Stage

Hettangian Stage

TRIASSIC SYSTEM

Upper Triassic Series
Rhaetian Stage®

Norian Stage

Carnian Stage
Middle Triassic Series
Ladinian Stage
Anisian Stage (Virglorian)
Lower Triansic Series
Scythian Series (Werfenian)
ROCKS OF PALEOZOIC ERA
PERMIAN SYSTEM
Upper Permian Series
Tartarian Stage®
Kazanian Stage’
Kungurian Stage

Lower Permian Series
Artinskian Stage®
Sakmarian Stage
CARBONIFEROUS SYSTEM
Upper Carboniferous Series

Stephanian Stage

Westphalian Stage

Namurian Stage
Lower Carboniferous Series

Viséan Stage

Lower Jurassic Series (Liassic)
Toarcian Stage

Pliensbachian Stage
Sinemurian Stage

Hettangian Stage

TRIASSIC SYSTEM

Upper Triassic Series

(Not recognized)

Norian Stage

Carnian Stage

Middle Triassic Series

Ladinian Stage

Anisian Stage

Lower Triassic Series

Scythian Stage

ROCKS OF PALEOZOIC ERA
PERMIAN SYSTEM

Upper Permian Series

Ochoan Stage

Guadalupian Stage

Lower Permian Series

Leonardian Stage

Wolfcampian Stage
PENNSYLVANIAN SYSTEM

Kawvian Series (Upper

Pennsylvanian)

Virgilian Stage

Missourian Stage

Oklan Series (Middle Pennsylvanian)

Desmoinesian Stage

Bendian Stage

Ardian Series (Lower Pennsylvanian)

Morrowan Stage

MISSISSIPPIAN SYSTEM

Tennesseean Series (Upper

Mississippian)

Chesteran Stage

Meramecian Stage
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Tournaisian Stage
Strunian Stage
DEVONIAN SYSTEM

Upper Devonian Series

Famennian Stage

Frasnian Stage

Middle Devonian Series

Givetian Stage

Couvinian Stage

Lower Devonian Series

Coblenzian Stage

Gedinnian Stage
SILURIAN SYSTEM
Ludlow Series

Wenlock Series

Landovery Series

ORDOVICIAN SYSTEM

Ashgill Series

Waverlyan Series (Lower
Missisippian

Osagian Stage
Kinderhookian Stage

DEVONIAN SYSTEM
Chautauquan Series (Upper

Devonian)

Conewangoan Stage

Cassadagan Stage

Senecan Series (Upper Devonian)
Chemungian Stage
Fingerlakesian Stage

Erian Series (Middle Devonian)
Taghanican Stage

Tioughniogan Stage

Cazenovian Stage

Ulsterian Series (Lower Devonian)

Onesquethawan Stage
Deerparkian Stage
Helderbergian Stage
SILURIAN SYSTEM

Cayugan Series

Includes age equivalents of middle
and upper Ludlow (in New York)
Niagaran Series

Includes age equivalents of upper
Llandovery, Wenlock, and lower
Ludlow (in New York)

Medinan Series

Includes age equivalents of lower
and middle Llandovery (in New
York)

ORDOVICIAN SYSTEM
Cincinnatian Series (Upper
Ordovician)

Richmondian Stage

Maysvillian Stage

Edenian Stage
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Champlainian Series (Middle
Caradoc Series Ordovician)
Mohawkian Stage
Trentonian Substage
Blackriveran Substage
Llandeilo Series Chazyan Stage
Llanvirn Series
Arenig Series Canadian Series (Lower Ordovician)
Tremadoc Series
CAMBRIAN SYSTEM CAMBRIAN SYSTEM
Upper Cambrian Series Croixian Series (Upper Cambrian
Trempealeauan Stage

Franconian Stage

Dresbachian Stage
Middle Cambrian Series Albertan Series (Middle Cambrian)
Lower Cambrian Series Waucoban Series (Lower Cambrian)
EOCAMBRIAN SYSTEM EOCAMBRIAN SYSTEM
ROCKS OF PRECAMBRIAN AGE ROCKS OF PRECAMBRIAN AGE

RAYMOND C. MOORE

1 - Considered by some to exclude post-Pliocene deposits.

2 - Classed as division of Senonian Subseries.

3 - Classed as division of Neocoiman Subseries.

4 - Includes Purbeckian deposits.

S - Interpreted as lowermost Jurassic in some areas.

6 - Includes some Lower Triassic and equivalent to upper Thuringian (Zechstein) deposits.
7 - Equivalent to lower Thuringian (Zechstein) deposits.

8 - Equivalent to upper Autunian and part of Rotliegend deposits.

9 - Classed as uppermost Cambrian by some geologists.
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north pole Magnetic Lines of magnetic force
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Triforina angulosa 42
Lati ino pouperoto 45
Planutina wvelierstorh 52
Stilostomella acuteata 29

Karreriella bradyt 5
Brizolina sp 27
Bulimina mexicana 2
Cibicidoides cicatricosus 81
Globocossidulina subglobosa 6
Pullenia bulloides 6
| Pullenia quinqueloba 7
Pullenia osloensis 6
Gyroidinoides orbicularis 78

Gyroidinoides soldanit
Oridorsatis tener 75
Oridorsalis umbonatus
Cibicidoides Kvil - flor group 7
Cibicidoides bradyt 82
Metonis borleeanum

Uvigerino hispida 87
Cibicidoides roberi 38
Ehrenbergino undulate 83
Pullenia simplex 60

Ungerina proboscidea 31
- Melonis sphoerodes 36
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-_— Urigerina peregrina 4
Martinothella communis 37

Brizalina sp 2 6
istaminella exiqua 28
Gyroidina lomarchiana 4
Bulimina sp'l 73
Ehrenbergino trigana 33

.. tenuicarinata 61
 _____tttmmmrtT Planulina renzi 47
Alabamina of A scituto 53
Unigerinasp A 72
Tritarina wicoxensis 40
25 24 23 22 21 2019 1817161514131211109876543 21|-SAMPLE 43
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QUADRANT
A | 0 QUARTZITE COLOR SYMBOLS

alternating red and gray

green

100 (7
light gray, brown,,
yellow, pink

red, purple, reddish brown

3

medium to dark gray

- 4
200 variegated
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LITHOLOGIC SYMBOLS

@ LIMESTONE
% dolomitic

‘u.’u' cherty

300 [
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quartzitic
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3 conglomeratic
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LIMESTONE
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