DEPARTMENT OF THE INTERIOR
UNITED STATES GEOLOGICAL SURVEY

GRAPTOLITE

by Michael

Jr.,, and Claire

Carter,

1972

IDENTIFICATION CHART FOR FIELD DETERMINATION OF GEOLOGIC AGE
Churkin,

OlL AND GAS

INVESTIGATIONS
CHART OC 66

IMPORTANCE OF GRAPTOLITES-

America can be divided into two faunal pro-
vinces: A Pacific faunal province that cov-
ered western and arctic parts of North Ameri-
ca and extended into various regions now bor-
dering the Pacific basin; and the Atlantic
faunal province that covered eastern North Am-
erica and Europe. The chart is based largely
on those graptolites of the Pacific faupal
province that are most easily identified and
most often encountered. Because of the gener-
al nature of the chart it can be used with
little modification in the Atlantic province.
Starting in the Middle Ordovician, graptolite
faunas the world over become legs provincial
and the chart can be used wherever grapto-
lites 'are found, taking into account minor
local variations.

HOW TO FIND GRAPTOLITES

phosed rocks, look in places where cleav-
age most closely parallels bedding.

3) Search thoroughly. When you find appropri-
ate lithology and structure, quickly scan
bedding planes in talus. Then split rock
and examine bedding planes. Check any
shiny, carbonized or pyritic fragment feoz
toothed or notched edges like that of a
saw. All graptolites have row(s) of
thecae (tube-like structures) that when
flattened produce serrated margin(s) re-
sembling a saw blade. Primitive plants
and dendritic manganese resemble some of
the graptolite outlines, but are without
thecae.

HOW TO USE GRAPTOLITES FOR DETERMINING GEOLOGIC AGE

located collections in any shale section more
than several feet thick. You may have an en-
tire geologic system represented by several
hundred feet of section. Individually wrap
in paper every rock slab containing grapto-
lites, preferably making small packages. For
shipment, use padded boxes not exceeding 20
1bs each. If you find abundant graptolites
in fissile shale, quarry some thick slabs to
be split later in a paleontological labora-
tory.
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GLOSSARY:

Pendent--rhabdosome with branches approxi-
mately parallel and hanging below sicu-
la. Thecae inward facing.

Reclined--rhabdosome with branches growing
upward. Thecae outward facing.

Uniserial--stipe consisting of a single row
of thecae only.

Biserial--stipe with a row of thecae on both
sides.

sicula

<«

Stipe

Reclined Pendent

ANNOTATED BIBLIOGRAPHY

General features, clagsification, and momographic illustration

Ross, R. J., Jr., and Berry, W. B. N., 1963,
Ordovician graptolites.of the Basin
Ranges in California, Nevada, Utah,
and Idaho: U.S. Geol. Survey Bull.
1134, 177 p., 13 pls. Photographs of
more than 133 species common in the
Great Basin.

OTHER FORMS WITH WHICH THIS |
NAME DIAGNOSTIC CHARACT : g OTHER FORMS WITH WHICH THIS OTHER FORMS WITH WHICH THIS Graptolites are very useful fossils for
ERS MIGHT BE CONFUSED TIME-RANGE X2 NAME DIAGNOSTIC CHARACTERS MIGHT BE CONFUSED TIME-RANGE NAME DIAGNOSTIC CHARACTERS MIGHT BE CONFUSED TIME-RANGE . age determination and correlation of Late
- . Cambrian through Early Devonian rocks. Know-
Menograptus Straight or slightly curved Diffi isti i ; Diplograpti i i i ; P . ; . ; . ledge of the basic shapes of graptolites il-
il kg Sor%e w}ilth s;m?i(;‘::l;c tgﬁi:‘i:mgmsh grom Early plograptidae %ﬁga;ght Sgng;e §§1Pe with This is a Tong-ranging group Middle ‘ Is ograptus Two wide stipes, reclined; Could be confused with wide- Early lus%rated on this e ad hglppa g;ologi]:st
aPou skpongly lived. Thithal nor- e yLook foincgﬁ;\l? Devonian 1'a1§ e ggo 0 151( es (b1sera consisting of many genera and Ordovician to sicula and thread-1ike ex- stiped Tetragraptus, which Ordovician without special knowledge of paleontology to
: 4 g . f onspicuous p . ximal nérrovy) en species. Genera are determined Early X1 tension usually prominent. usually will show portions of and early make preliminary age determinations in the
tion (J-shaped). A small tongue (T) on sicula. Earlier often bearing distinctive b f th i 1uri i ) e
tongies ] ke sErusties 1T] nanagrEptids partic&]ar]y et « spines. Some of Hisse spine on basis of thecal shape. Silurian more than 2 stipes. Middle field to a geologic system and in many cases
developed -on dorsal side of Silurian (Ludlovian) species g/ ous species (see below) gre ' » Grdgviatan licr g e Sl A A
sicula. Initial thecae also have dorsal tongues but \ very useful for precise age Onthograptus §?% tllli i Mo i e .
s . . ) . . a recise long- elati . Anoth-
s%:rongly hooked and gener- these are much Tess pronounced. A dakarmd nabi o, Thedse stralghie. Fl/’; Candioghaptus  Candiograptus hqs two_stipes Could be confused with flat- Early o staii:: Pmiiﬁizgﬁyc;zptillizz is rtlflat
ah1ydchangmg shape along Sometimes associated with o (A back to back (biserial); tened Phyllograptus, but does Ordovician and they can occur in practically any fine-

T rhabdosome. Linograptus and Abiesgraptus . X4 %ﬁeggmﬁ{fﬁ " and Qngognapf:ws is also b1s§r1' al not have any sign of a row earliest Mid- grained marine sedimentary rock and are abun-
. ae 1‘d 1gen - Oncograptus 1r)1t1a11y; Tater the stipes of‘thecae along central dle Ordovician dant in argillaceous and cherty sediments
cﬁrilggié d (B) diverge. axis. which are generally without shelly fossils.

. . . . X 3 ‘ Climacoarantus - Am Al During the earlier Ordovician, up to
Ab.iesgraptus Main st1pe_w1th regularly Very rare, can be confused with Early é 3 R 3 3 Thecag s)i?ron 1 e A about the Llandeilian, graptolites in North
spaced, paired lateral PReurograptus , which differs by Devonian g X = s = sigmoidal wi%hya - )
branches. Dorsal rod vis- having unpaired irregularly S T 0 = S X2 X2 ergtures in o ‘
1b1e‘1'n well preserved spaced lateral branches without § :5,'“ 3 § = cular excavai?rg:\gw- l
specimens. dorsal rod. Abiesgra £ o = o = . " . i i The most important rules to follow in
7 bt 0 o mOhOgrgpt?JdasMrather 3 k3 g 3 b Diéploghaptus . Phyllograptus  Four sti pes joined along their  See Cardioghaptus and Early searching for graptolites are:
. i : r S S S S coi . , dorsal margins at right angles  Petalograpius. Ordovician and
than biserial genera. Stipe Limacograptus C. bicornis Thecag are amplexo- to each other. Usually flat- earliest Mid- 1) Look for them in rock types in which they
fragments of Ablesgraptus and haAIatuA. o graptid types at l tened so onl '2 stines a I dle Ordovici occur abundantly--shale, slate and silt-
Linoghaptus may be confused Late Ordovician Middle Ordovician start and more ; in erofiTe a%d a th?rd appZ:r g i il stone, and, especially shaly partings in
with fragments of the Ordovici- ently sigmoid | P . PP 4 thin-bedded siliceous shale and chert.
an genera Didymognaptué’ Tetha- glyptqgraptid) ! ;g1vgg$£a] view along the cent- Dark brown or black lithologies are most
ghaptus, etc., but the Ordovi- type distally. Axial view of " productive, while green and red shales
cian graptolites lack a dorsal \ unflattened specimen only rarely have graptolites. Don't be
rod along their axes. X4. 2 discouraged by volcanics in the section.
) ’ Check fine-grained tuffaceous sediments
Linograptus Rhabdosome composed of two Linoghaptus, like Abiesgraptus, Late Dicellograptus V-shaped rhabdosome. Very See Leptoghaptus. Middle and ke e
or more branches radiating occurs with monograptids. Silurian and strong curvature of thecae. Late 2) Look for graptolites on rock surfaces as
from a central point. No Early = Ordovician Tetraghaptus Four-branched, bilaterally None when four branches are Early nearly parallel to bedding as possible.
secondary branching. Devonian symmetrical. Thecae simple, visible. See Isograptus. Ordovician and In intensely folded and weakly metamor-
X1 straight or slightly curved. earliest Mid-
dle Ordovician
X3 \
To determine the geologic age of a grap-
tolite collection, identify within the collec-
PLeuroghaptus  Rhabdosome branched. Main Could be confused with Early Late tion the individual graptolite groups shown on
. o ) X stipe slightly curved and Abiesghaptus, which differs Ordovician this chart. Note the time-range of each major
Monograptidae grhnsemw with dorsal rod. Can be confused with broken Silurian and with irregularly spaced by no% h?\siné branched sec- X1 graptolite group ang brashet the age of, the
e e i ¢ Secondary branches on one or  ondary branches.  Plautoguap x2 e A
species. Some easily rec- in Monogha L kofsa . o Desntin M both 31des.. Seconcary s occurs with biserial X1 - e R R ok :
- nized-s b withyrn- A ‘Miq .JOJ{IWS-f 200 for sym-  and Devomﬁn branches may be branched. genera, whereas Ab.lesghaptus Graptolitic shales, especially when in-
s%ricted Ean are 1114 _ e r}ca. 3812 o stipes at monograptids occurs with monograptids. terlayered with chert, are generally condensed
kb’ nge us sicula in Didymograpius . are generally - Pleuroghaptus is very rare sections. Therefore, make numerous precisely
€ 10W. stra1ght; . X4 in North America. s = sicula
b Ea s g‘y{”’?eWSpeE;ﬁ — Sparsely Bilateral symmetry of rhab- Single stipes can be confused Mainly Early
‘C” a {O an;e;{ M ddle 51'13-/ branched gen- dosome. Stipes uniserial. with Monograptus. Look for Ordovician,
/M ey ldguiolis era with bi- Thecae straight. sicula. - but range The following have made helpful sugges-
> kel EbiG e lateral ¢ 6”30 M1§d1e tions on the technical aspects of this chart:
Diduymoarapius symmetry rdovician W. B, N. Berry, Herman Jaeger, Marshall Kay,
ymoghap. gggg?gly cxg:gd L : John Riva, and R. J. Ross, Jr.
ciation of mon- | X1 . .
Dihie d e ograptids and Leptograptus  Two slender stipes forming an  Dicellograptus has move com- Middle and
tcula orsal ro K . ) i
4 & _ y biserial grap- [§ angle of divergence of nearly plexly curved thecae, and Late Rhabdosome—-exoskeleton of the entire grapto-
‘ m P 180° (sTightly rec!med). Ser- the angle of divergence of Ordovician lite colony.
7 « N NNy cates Early rated margin of stipe diffi- its branches is generally
M. tuviiculatus Saetoghapitus Monograptus SiTurian , X3 cult to see because thecae less than 90°. X1 Stipe--one branch of a branched rhabdosome or
Early Silurian Late Silurian (L1andoverian). a;e_z inclined at Tow angle to gzzozztlre colony of an unbranched rhab-
X2 X2 : : stipe. | :
P Sparsely Dichotomous (paired) branch- Could be confused with plants. Mainly Early Sicula--initial cone-shaped chamber from which
ae M. discus Ret Ordarly. - bowl Tk | P : branched gen- ing. Sicula present. Look for thecae on sides of Ordovician thecae develop to form colony.
‘ eograptus rderly, boxlike network of See Retiolites. Middle era.with branches. but range Theca--individual tube or cup-like structure
X4 Early Silurian alternating thecae. Ordovician radial into Middle that presumably housed a soft-bodied ani-
symmetfy Ordovician mal.
L
Cyrtograptus Rhe}bdosorpe spirally None Midd]g Abundantly Rhabdosome with many branches, Could be confused with plants. Late Cambrian-
coiled with secondary Silurian branched sometimes anastomosing or Look for thecae on sides of Mississippian.
- branches developed Tike genera connected by transverse branches. Abundant speci- dorsal
spokes on a wheel. branches. "Stem" and root- mens without vod
Tike processes at one end. associated dif- (virgula)
Many fan-shaped. ferent types of et theca
; graptoHteé ) —
; ; fe b d . . ra am-
Dicranograptus Y-shaped rhabdosome. Biser- Broken uniserial stipes can Middle g??in. %:,ommon
ial initially and then divid- be confused with monograptids Ordovician with other types
ing into 2 uniserial branches. or didymograptids. However, of graptolites sicula o
Curved thecae, often with dicranograptids lack the dor- in the Early il
small spines. : sal rod of monograptids and Ordovician. Rare R B
‘have curved thecae instead of co M3 - Biserial Uniserial
: 7 . in Middle Ordo
the straight thecae of didy- i ed
mograptids. Missippian
Retilolites Lacy secondary mesh within Reteoghaptus, which Tacks a Early and
basic network of alternating secon?iary ot Iy Midd%le by SYSTEM| SERIES AND STAGE STRATIGRAPHIC RANGE OF KEY GRAPTOLITE GENERA MAJOR GRAPTOLITE FAUNAS
thecae. Silurian
. L]
Emsian I . Ellesg G. L., a;d ?o;d? ?.hM. Ri, 1901—1918,
= | — e e e e e e e e S e e monograph o ritish graptolites:
< Palaeontogr. Soc. London, 539 p., 52
] Glossograptus  Biserial with large spines on Could be confused with spined Middle % E Siegenian 2 | pls. Over 1700 illustrations of 370
19 both sides of the rhabdosome. species of Diplograptidae, Ordovician 5 8 __I _____________ = E§ species. Single most useful reference
1 , which generally have shorter e | 2 - . e ¥ T T T e T T T TR T T T T R 1| S5 = for identifying most of the common Or-
n and straighter spines. dos Gedinnian : SE3 o doviciin and Silm:iandspeziesé Tgxi—
' L F- m.ys 1 =k o, nomy, however, is outdated. ee Bul-
In] ve] I~ & = i =
g} ] B =1 A - tion:
s . il £ 80
Monograptus Spirally coiled rhabdosome. None Late Early s 3 § 3 2 Bulman, O. M. B., 1970, Graptolithina, with
A plalls Silurian S X2 a I S ) s ) . 9 sections on Enteropneusta and Ptero-
group . & | Ludlovian S 3 3 Uniserial " branchia, Pt. 5 (Revised) of Teichert,
5 %g ;i ti [S)) genera o Curt, ed., Treatise on invertebrate
¢ | ) 3 \§ g paleontology: Lawrence, Kansas, Geol.
3 H . N . . ) i S 9 Soc. America d Kansas Univ. Pr 2d
Cryptograptus  Straight biserial stipe with Scalloped margins (a series of Early and IR ity o s St say iy —-§—§ 3 finaniias~ e g ed,]e Clzssizgcation and.rl;zrphoiizyg
spines on proximal end. sgmu;wcglar curves) generally M1dd1g i b 3 3 3 3 2 o descriptions of genera.
Thecae may appear Onthograp- distinguish Cryptograptus from  Ordovician I S =] S 3 3 i @
tus-1ike to nearly most Diplograptidae. Can be g 9 . r = S o = "
X2 CLimacograptus-Tike. Entire oriented so that thecae are not £ I Wenlockian 8 5 S 5 *3 - oA
X2 rhabdosome parallel-sided. visible and rhabdosome margins = d I o é % § o ,\3 s
apggar Sgraéizt' ln this orien- “ E% é? S 3 = ‘% E} Berry, W. B. N., 1960, Graptolite faunas of
g?a;gg;tié spezgggiz’%sacr\{ggc T _____________ Q—g‘" el s e e e e e e the Marathon region, west Texas: Texas
Rastrites Curved rhabdosome. A few species of Monograptus,  Early : 3 e oekingl S s Univ. Pub. no. 6005, 179 p., 20 pls.
Thecae widely spaced, very but thecae in Rastrites are Silurian tertaed by § proxivel spines. S § Gziptilzt.e stgessnion du Texee and dts
Tong, narrow and straight. completely isolated from one Nema, i i 1 X 3 3 e
graptus Rhabdosome branched and bi- Fragments can be confused Middle 9 |Llandoverian = S Biserial and ) . :
‘§ {heiﬁ‘? agﬁach3d1 tE Etheme' anotheg.anr]:i are mo;e nearly laterally symmetrical. Two with other branched grapto- Ordovician E l 3 SN Churk}n,tlglchaeli Its s %963, Gripgzl}:i;te bgds
—  ¥a foobad Srigee B & rad. perpendicular to. the stipe. main stipes reclined or more Tites. Look for diagnostic 3 S 3 EIRRIRLE E e el el Lt i T
— POEeD. EnGR Ok ENECan Soie= usually curved into S-shape. associates Didymograptus and | - 3 ' correlation sequences in
times preserved. d F435 m.ys ?g_gL 3 " Nevada: Am. Assoc. Petroleum Geologists
Evenly spaced secondary GLossograptus . o §73 =) Bull., v. 47, p. 1611-1623, 3 pls. Un-
branches on convex side of Q 2 D Q : ’ 7 interrupted succession of Early through
h : £4 a S ~§ = Biserial and ol C .
each main stipe. o .S § s 3 i} H Late Ordovician graptolite zones.
o 4| Ashgilliam P é S8 3 3 § % some V-shaped genera 4
o Q N S D =
o £ S8 <
=} _l (3} 3 R ’ 3 &
o G Bl i e e == -%—a— = o e e M e s ks e s i E Churkin, Michael, Jr., Carter, Claire, and
=i 3 T b 2 g8 g Eberlein, G. D., 1971, Graptolite suc-—
s = sicula B S § 2 gu § V-shaped, Y-shaped =] cession across the Ordovician-Silurian
Petaloghaptus  Leaf-shaped rhabdosome. PhyLlograptus has similar Early oo B 1] o S ’ > g boundary in southeastern Alaska: Geol.
Thecae long, straight, or outline but can be distin- Silurian = . 2.5 3 3 < E and biserial 3 Soc. London Quart. Jour., v. 126, p.
gently curving, and greatly guished by presence of thecae 5 Caradocian g ¥y 8 Z.u T A, o 319-330, 1 pl. Unusually complete suc-
overlapping. along central axis. ; " n Ei g E; R = cession of graptolite faunas across Or-
é i 3 g‘ § 45 L dovician-Silurian boundary.
B (S
Sy o s I =D 3
2 SEEBTTT S = _ 'y paen pile Rascs’ ——s—m——%l—-—————————-— Eay emel Sy ey AR| SSUNCH] (M S e
: : : : Llandeilian | & § =3 Pisnt hiseriat Jackson, D. E., and Lenz, A. C., 1962, Zona-
Didymograptus  Two-branched, pendent, hori- See Monograptidae Early and @ = s irst biseria . el A
4 Midd o [ ) Tt CFSRSE PRI CARO ) [ WY, (SRR I NI PV SN DO B SIS genera together tion of Ordovician and Silurian grapto
ZQnta] or re911ned. Thecae 1 ]? ; Iianvivaian | & 3 with branched genera lites of northern Yukon, Canada: Am.
5 i . i : g 3
Dimorphograptus Initial portion uniserial, None Early simple, straight or slightly Ordovician oot e [ | __§-__ P A I 1 e S SN LT WS S Assoc. Petroleum Geologists Bull., v.
’ changing distally to biser- Silurian curved. Q -I =2 46, no. 1, p. 30-45.
; ; ; ) S 2 2- and 4-branched genera +
ial. Uniserial portion : : e — - S
often gently curved 9 renigldr g 5 sparsely branched genera
: ¥ =
e} A F s L A pa—
¢ i R TS | R i e b i sl e e e e e e ) =
__ﬂk—«—- Late P Berry, W. B. N., 1970, Th -
p ap vy, W. B. N., 4 e base of the Devon
x1 z<;AC;/’ OS> - 500 m.y: Tremadocian 2 ian graptolite succession in central
& 7 3 Abundantly branched Nevada: Geol. Soc. America Bull., v.
X2 : sicula 5 ” i Eagly. g and sparsely branched il, p.t5é37528. kDiaﬁnostic species il-
. 9 remadocian | .o ustrated with sketches.
. = <
% a genera only
jon |
Q

Stratigraphic distribution in North America

Ordovician

Riva, John, 1969, Middle and Upper Ordovici-
an graptolite faunas of St. Lawrence
lowlands of Quebec, and of Anticosti
Island: Am. Assoc. Petroleum Geologists
Mem. 12, p. 513-556.

Ordovician—Silurian boundary and Lower Silurian

Silurian

Thorsteinsson, R., 1958, Cornwallis and Lit-
tle Cornwallis Islands, D@strict of
Franklin, Northwest Territories: Can-
ada CGeol. Survey Mem. 294, 134 p., 8
pls. Graptolite succession in the Can-
adian Arctic Islands.

Lower Devonian

Jaeger, Hermann, 1970, Remarks on the stra-
tigraphy and morphology of Praguian and
probably younger monograptids: Lethaia,
v. 3, p. 173-182. General character-
istics of Early Devonian monograptids.



