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Graptoliti



Graptoliti
Graptoliti

| graptoliti erano organismi coloniali marini, che potevano vivere fissati al
substrato o condurre vita pelagica/planktonica, che hanno lasciato nei
sedimenti piccoli esoscheletri di materiale organico.

Sono noti dal Cambriano medio al Carbonifero.




Graptoliti
Graptoliti

| graptoliti sono esili strutture tubolari di uno o piu rami, di norma larghi
qualche millimetro e lunghi qualche centimetro, dalle quali si e sviluppata una
successione di brevi tubi aperti (teche), ciascuno dei quali in vita ospitava uno
degli animali della colonia, chiamati zooidi.
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Graptoliti

Conservazione

| graptoliti sono in generale abbondanti in rocce depositatesi in ambiente
anossico/disossico («scisti neri a graptoliti»), dove si conservano come sottili
pellicole alluminose (gumbelite) o, raramente, piritizzati




Graptoliti
Conservazione

Piu raramente in altre forme.

Carbonificazione
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In carbonato di calcio in rocce calcaree



Graptoliti
Conservazione

A volte anche in 3D.




Graptoliti

Affinita biologiche

| Graptolithina sono la sola classe di importanza paleontologica del phylum
Hemichordata, un piccolo phylum (un centinaio di specie) di animali

considerati affini ai Chordata.
L'attribuzione agli Hemichordata si basa sulla struttura degli scheletri e

l'organizzazione delle colonie.
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[llustrations not to scale. (Maletz, 2017)



Graptoliti

Classificazione
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Graptoliti

Classificazione

Ordine Dendroidea
(Cambriano medio - Carbonifero)

Morfologicamente piu complessi. Si
tratta di forme in prevalenza bentoniche
sessili (rare quelle planctoniche), a
cespuglio, estremamente ramificate, con
due tipi di teche.

Ordine Graptoloidea
(Ordoviciano — Devoniano Inf.)

Graptoliti planctonici caratterizzati da
un solo tipo di teche (autoteche).




Graptoliti

Modo di vita

| dendroidi erano prevalentemente bentonici.
| graptoloidi conducevano una vita planktonica.

| graptoloidi sono stati una componente primaria del plankton dei mari
paleozoici con preferenza per acque temperate e tropicali.
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Fossili utili in stratigrafia

DEVONIAN
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Storia evolutiva

Graptoliti
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Graptoliti

Provincialismo

A 426 Ma Silurian (Gorstian)

PANTHALASSIC OCEAN

B 456 Ma Ordovician (Sandbian)
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Bioprovince a graptoliti
(Storch et al., 2026)



Graptoliti

Graptolites

.a
Y=
©
| .
.%
)
(1]
=
)
(7))}
.m
=
=
‘»
(7]
(@)
LL

I srideib0ieuUN T et

Graptolites are not to scale

~—oceo—> M snjdeiborely
I sopouliog /=

A==




| graptoliti sono tra i
fossili piu importanti
per la stratigrafia
dell’Ordoviciano e
del Siluriano

Schemi di biozonazione a graptoliti
nell’Ordoviciano Inferiore.
(Goldman et al., 2020)

Ordovician Time Scale

Graptolite Zonation (clastic facies)
Epoch/Age i : o . . .
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| graptoliti sono
tra i fossili piu
importanti per la
stratigrafia
dell’Ordoviciano
e del Siluriano

Schemi di biozonazione a
graptoliti nell’Ordoviciano
Medio.

(Goldman et al., 2020)
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| graptoliti sono tra i
fossili piu importanti
per la stratigrafia
dell’Ordoviciano e del
Siluriano

Schemi di biozonazione a graptoliti
nell’Ordoviciano Superiore.
(Goldman et al., 2020)

Ordovician Time Scale

Graptolite Zonation (clastic facies)
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| graptoliti sono tra i fossili
piu importanti per Ia
stratigrafia dell’Ordoviciano
e del Siluriano

Schemi di biozonazione a graptoliti
Siuriano inferiore.
(Melchin et al., 2020)

Silurian Time Scale

AGE| Epoch/Age Stage . L
(Ma) (Stage) |Slices Graptolites Conodonts Chitinozoan Spores Vertebrates
i Sh3 » ) Overia fadramt _
Cyrtogr. rigidus / Kockelella amsdeni | Cingulochitina Loganellia grossi
. Monogr. antennularius | | K. walliseri SuperZone C?n e
- = Sh2 M. belophorus <
Q
-1 O
- 3 3 - - Ozarkodina sagitta rhenana
432 OC) Sheinwoodian M. necartonensis | M. fitmus|™Kock_ranuliformis S. Zone Archipelepis
7 ; Ptero. pennatus b}‘fuma!@ !
7 Sh1 | eyrtograptus murchisoni \ procerus SuperZone I Margachitina Arch. turbinata
I margaritana
-1 432.93
st Y 1777 Archaeozonatriletes
-1 . chulus nanus -
_ Te5 | Cyriograptus centrifugus Prorospathodus AR T T
— )
- Cyrtograptus insectus | amorphognathoides chulus chuius
- amorphognathoides
434 — Zonal Group Loganeliia scotica
. Ted Cyrtograptus lapworthi
7] Angochitina longicollis
435 = Ptero. amorph. lithuanicus
- Oktavites spiralis Ptero. amorph. lennarti
- . Te3 Pterospathodus amorph.| = e e — — ]
TelyChlan an
- gulatus
436 — Monoclimacis crenulata
- [\ Monaciimacis griestoniensis ]
- Pterospathodus
. Te2 | Streptograptus crispus %zppiﬁ;‘zt"‘:
437 — Ambitisporites avitus - : o
i Eisenackitina Ambitisporites dilatus | Loganellia aldridgei
1 > dolioliformis
- 5 Spirograptus turriculatus
4 >
o
438 5 Tet
7] % Distomadus
4 8 Spirograptus guerichi I
— 438.59 i staurognathoides
] S Ae3 |[stimuiogr. halii/ S. sedgwicki - —
439 —
. Ae2 Lituigraptus convolutus
- L\ -
Aeronian ﬁg?g’eﬁrgﬁ rfeaprmgjﬁ‘gs sf L — — — — — — J Conochitina alargada
1 \__Femerogr. argentsus g
-1 D it tinatus/ Pranognathus tenuis
440 — emirastrites pectinatus
o Ael Demi. triangulatus fo————— el
440.49 Pseudolonchodina Spinachitina maennili
. - expansa
- | | Rh3 | corenograptus cyphus p — — — — — — Pseudodyadospora
- Rk SRS Conochitina electa sp.B -
441 — Beloechitina Segestrespora P
- Rh2 %ﬁzﬁiﬁg;ﬁs postrobusta membranifera Valyalepis crista
i Rhuddanian Distomodus
Parak}dqgraprus kentuckyensis
442 — acuminatus 5 - -
. Spinachitina fragilis
Rh1
: Akidograptus ascensus ( | [Eesmmessssssesses
443 —| 443.07 (not zoned)
Hi2 Ozarkodina hassi ) .
do - Metabolograptus | | Spinachitina
—_—— persculptus taugourdeaui

Hi1




| graptoliti sono tra i fossili
piu importanti per Ia
stratigrafia dell’Ordoviciano
e del Siluriano

Schemi di biozonazione a graptoliti
Siuriano superiore.
(Melchin et al., 2020)

Silurian Time Scale
AGE| Epoch/Age Stage G : "
; raptolites Conodonts Chitinozoan Spores Vertebrates
(Ma) (Stage) |Slices| P P
- Eisenackitina
A Uncinatograptus 5 bohemica
Devonian Friin Caudicriodus hesperius
uniformis Imelgyal Range Trimerolepis
=1 lozone timanica
419.0
419
- Istrograptus Qulodus elegans notzoned Poracanthodes
420 — transgrediens | detortus punctatus
N Pr2 M- pernert Angochitina superba
1= 1 | e —__]
1%e
2o £ )
= "Monograptus"” bouceki Nostolepis gracilis
: Ozarkodina ~ |—————1
Neacolonograptus eosteinhornensis X )
N lochkovensis | s.|. Interval Zone Margachitina elegans Synorisporites
422+ Pr1 N. branikensis tripapillatus-
- r Apiculiretusispora
T Wl (b Fungochitina kosovensis e WREHB EEPTELNS
- 42273 = N. parultimus g
] Lu3 (R RS I Ozarkodina crispa , Thelodus sculptilis
423 — formosus Eisenackitina
- ) . barrandei
Neocucullogr. kozlowskii | Pedavis .falfafa.tq ! .
T Lu2 | polonagr. podoliensis Zone Ozarkodina snajdri
-1 Interval Zone
] Ludfordian M= = = = = = = &isenackitina philipi Gl L
phillipi
424 — Eokemsompts i Lophozonotriletes?
- Polygnathoides siluricus poecilomorphus -
1 = Lu1 Synorisporites libycus
4 © Saetograpfus
d o leintwardinensis A o —
S | 425.01 neoradelia pIOeCKENSIS | anaochiting elongata
425/ O =TT 771 Phlebolepis elegans
T ; Kockelella variabilis | === 00— ———_— =
426 i Gorstian GoZ | ptnctt Interval Zone Phlebolepis ornata
- el e Sclya. downiei -
Concen. sagittarius
T 426.74 ml_Go1 | Neodiversogr. nilssoni
=1 Kockelella crassa |~ | — — — — = —
42 1 L _]
: Ho3 | Colonograptus ludensis Sphaerochitine
i rdoide Paralogania
=1 Kockelella ortus P pEnenE m a,,m"g’sm,
- absidata
428 — Colonograptus? deubeli/ Artemopyra
- C? praedeubeli brevicostata-
- Ho2 I | - -~"—-——-=-=- 1 Hispanaediscus
- Homerian Gothograptus nassa / ) verrucatus
-1 Pristiograptus parvus Ozarkodina bohemica
— x longa
429 ]
1L
b % Conochitina
-1 ; pachycephala 1 ot
] ; oganellia einari
430 Ho1 Cyrtograptus lundgreni Ozarkodina sagit |
- sagitta
] 430.62
Archaeozonotriletes
N chulus nanus - . .
431 = Sh3 c iaidus | Archaeozonotriletes Overia adraini
i ‘ : yriogr. rigidus / Kockelella amsdeni | chulus chulus ]
Sheinwoodian Monogr. antennularius | | g \yajjiseri SuperZone ; ; [_Loganellia grossi 3
- Cingulochitina = -
M. belophorus iy Archipelepis
] Sh2 cingulata £
bifurcata f
N QOzarkodina sagitta rhenana Arch. turbinata




| graptoliti sono tra i fossili
piu importanti per Ia
stratigrafia dell’Ordoviciano
e del Siluriano

Schemi di biozonazione a graptoliti
Siuriano superiore.
(Storch et al., 2026)

Sk. parultimus

itoliti

n| @ . . .
2 g G'tI'S gozg Avalonia Baltica European Central Asian Laurentia
o |g| | (Standar (British Isles) | (E. Baltic area) | peri-Gondwana| microplates | (Arctic Canada)
» |¢p | biozonation)
Skalograptus Skalograptus Skafogra,q!us Unc. birchensis
transgrediens transgrediens transgrediens Skalograptus
- Woggg?ggzprus Wolynograptus | Wolynograptus Skalograptus transgrediens
— pemert perneii transgrediens s.|
— Wolynograptus
@] Wolynograptus bouceki Wolynograptus Wolynograptus
a bouceki Sk transgrediens bouceki bouceki
o sSp|
o Sk. lochkovensis Skalograptus Skalograptus Skalograptus Skalograptus
- Sk. branikensis lochkovensis lochkovensis branikensis branikensis
Sk. ultimus Sk. parultimus Sk. ultimus Sk. ultimus

* - Sk. ultimus Sk. parultimus - Sk. ultimus Sk. parultimus Sk. parultimus
Wol. spineus Prist ¢
Wol. protospineus nsuograpLs Formosograptus
fragmentalis
Formosograptus Wol. acer formosus Formosegraptus
formosus Ps. latilobus Ps. latilobus - Uncinatograptus formasus
- Slov. balticus - Slov. balticus Spineus
_5 Neocucullograptus Neocucullograptus Neocucuﬂogrelz_prus
° kozlowski kozlowskil kozlowskii Polonograptus Bohemograptus
L | - Polonograptus p podaoliensis tenuis
£ podoliensis Nepcucu lograptus | Neocucullograptus
3 inexpectatus inexpectatus - Bohemograptus
- Prr— praecornulus
Bohemograpius Bohemograplus on. tentils Bohemog_rapfus Bohemogf’aprus
% Boh. praecornutus tenuis tenuis
= Saetograptus Saetograptus Cucullograptus Saetograptus Sastograptus | SiEfD%f?Pfo, )
o leintwardinensis | leintwardinensis aversus leintwardinensis | leintwardinensis | ‘efmwardinensis
-} X)g M. ceratus
-l Saet. incipiens LC*E;C' hemiaversus| gaet chimaera | Saet. chimaera Lobograptus
Lobograptus Lobograptus = Ie garasczmcus - Lob. scanicus - Lob. scanicus scanicus
= scanicus 0. NVenus
@ scanicus
= Lobograptus Lobograptus
17 . ; Lobograptus
7 progenitor progenitor it Lobograptus
8 Neodiversograptus Cp;’ogem or{ progenitor
Neodiversograptus nilsseni Neodiversograptus|Neodiversograptus| ~*© or;ograp 5
P14 nilssoni nilssoni nilssoni colonus
Colonograptus Colonograptus Colonograptus Col. ludensis Colonograptus Colonograptus
ludensis ludensis ludensis - Col. gerhardi ludensis ludensis
Col. praedeubeli Col. deubeli | col. praedeubeli | Lob. sherrardae | Col. praedeubeli
- Col. deubeli Col. praedeubeli - Col. deubeli - Col. deubeli - Col. deubeli
c
o Gothograptus Goth. nassa .
E Goth. nassa nassa Gof#;}c;g;r:;)lus - Pristiograptus Got#r:c;ir:;pws Pnsgﬁg:fspms
S| -Prist parvus frelqu'gﬁs - Pristiograptus | - Gothograptus
T Pristiograplus Pristiograptus dubius nassa
e parvus parnvus
QO M. flemingii
@) Cyrtograptus
EI Cydugrapfys Cydograpfgs Cynograpfys Cyrtograptus lundgreni Cyrrugrapfys
lundgreni lundgreni lundgreni lundgreni - Testograptus fundgreni
g * testis
= Cyrtograptus Cyrt. ramosus Cyrtograptus
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Base of the Rhuddinian Stage of the Silurian System in Dob's Linn
Uplands of Scotland, U.K.
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A) Photograph of the GSSP at Dob’s Linn, Scotland. Yellow stick is 1 m in length. Strata are overturned.
B) Location map of the GSSP.
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Ceremonia del “clavo dorado” de la base del estratotipo global del piso

UGS Telychiense del Sistema silurico

Golden Spike Ceremony for the Global Boundary Stratotype Section
and Point (GSSP) of the Telychian Stage, Silurian System

51 i

EL PINTADO 1 SECTION
Global Boundary Stratotype Section and Point
37°59'7.0” N Latitude / 5°55'42.8” W Longitude

Estratotipo Global para la base del Piso Telychiense
Global Stratotype for the base of the Telychian Stage

Placed at the first appearance datum of the graptolite species Spirograptus guerichi Loydell,
Storch and Melchin, about 50 m above the base of the Lower Graptolitic Shales Fm
Estimated age: 438.6 + 1.0 Ma

This Section and Point defines the base of the Telychian Stage of the Llandovery Series of the
Silurian System and serves as the standard GSSP for the world
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Global Boundary Stratotype Section ar:d Point

37°59'7.0” N Latitude / 5°55'42.8” W Longitude

Estratotipo Global para la base del Piso Telychiense
Global Stratotype for the base of the Telychian Stage
. Placed at the first appearance datum of the graptolite species Spirograptus querichi Loydell,

Storch and Melchin, about 50 m above the base of the Lower Graptelitic Shales Fm
Estimated age: 438.6 + 1.0 Ma

Silurian System and serves as the standard GSSP for the world
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Base of the Lochkovian Stage of the Devonian System
in Klonk, Czech Republic
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at Klonk near Suchomasty, Barrandian
Czech Repubilic.
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