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internal view
showing layers

COELENTERATE FOSSILS |
stromatoparcide, extinct -Nnﬂ;-llw
tonisl forms  wit spharical,
orencrusting skeletons of lime.
Crulaceous. .
The corals (Class Anthozons) Include
fire main groups, three of w
extinct. Tabulate corals (Ord.-Ju
compeound with strongly o
fne, weak or absent w
malia. Schizocorals
clagsified undar tabuls f
plied fission and usually la
sapt stracorals or rugose
n sepin d d in four d
Solitary species are called hotm
corals (Ord-Perm.). The two living muls
classes of coral are the colonial
corals (alcyonariang, Trias.-
harny or limy skeletons and
tacies, and hexacorals (Trias.-Rec,), with
a siz-fold sepinl pattern, including nee
building corale. g

S

PALALOZOIC
CORALS

Streplelasma

STREPTELASMA, Ord.-Dev. Deep ca-
lys. Sepla numercus, alternately long and
ghort, thichened at pariphery; dissepl-
menis weak. Length about 2 in.

HALYSITES, U. Ord.-L. Dev. Compound
sehaln-coral”, slender corallites arranged
in branching rows. Septa weak or abaant;
tabulae Illmng. Diameter of colony about
2 ord n.

LITHOSTROTION, Lr. Carb.-Ur. Carb.
Colonial coral with eylindrical or prismatic
coralliies, strong sepla, central tabulse,
columaella and peripheral dissepiments,
Max. diam, of coralitles about 0.5 in.

CYSTIPHYLLUM, Sil.-Dwv. Simple or
compound corals of variabie shape; infe-
rior Nlled with vesicular dissspimenis.
Length about 2 n

SYRINGOPORA, Sil.-Ur. Carb., Is com-
pound; corallites distinct with trans-
verse connections, tabulas funnel-sha-
ped, septa spine-llke. Diamoter of coloay
sbout 3 in.

LOPHOPHYLLIDIUM, Ur, Carb.-Perm.
Single coral with projecting culumsiis;
s&pta alternate In length; arched tabulae;
no dissepiments. Length about 1 jn.

NEOZAPHREMTIS, Lr. Carb, Small,
solitary cornl with ane maln saptum lang,
opposing one short; oblique fossula on
tonver side of coral, Incomplete tabulae.
Mo dissepiments. Length about 1 in,

Lephophyilidium

T ey .
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Orthidae
Strophominidae
Productidae
Rynchonellidae
Trebratulidae
Atryidae
Speriferidae




oA ) (sl g1 gaS) e S

Sl JSE G5 bl L i Ll caaa -1
odal o S 53 jA g aans () GV S Andia 4l - 2
asaly 5l )b Tl il el b JSHy S - 3

ara g j)aS iy Haghd bciva s )& xha -4
a2 (e 6l alatal ) 4l 4y

sl (e o2 Lghia JSin 4 9 0 - 5



oA g 09 8 (S5

L X

ERKETERY-



o iy ) 5351580 33 S

Y sl dndia 4l b IS e Ty 5 W iy yasl Gaua - ]
sl Cada S alay) ) ol A4S 4

O b alite 5 JSa 4iS ) Gaee Vs Sl g oy - 2
A5 A ga g JUS) 4 ja Al g8 &l

AR e adidia s il 5T o) i ¢ gaal b JSi4 4iS - 3



ad.uomyﬁ)ﬁjm.u)w)kk#hudmcku.
IS5 (o) Al 5 09 8 ) (b 4 gad yidy Cada  Col
_J)ge\i\)\iswﬁ.ojsc\ﬁgﬁ"d\jﬁwd\l@&\ﬁ_&M\
0213 i (aayy — Cman sl Ll (B ey e m

L_Lua\ T



ol 9S3y ) (WA 2 51 9S) 0 S ag

Mﬁuu\)mjuﬂ;ﬁ)mumjﬁjoj;uM-l
Agh el b Chaa g iyl

oded sl iyl 4y 5 Gl peaal g SlS (S0 S &5 -2

Q_L\.n‘ R

dlagily alyw s 4a il 5ol J A5 ) )3 Gal )8 -3
) sl alalal

Jmhoddo.l:\.&yegm



oosS g () b i g (5 98 Al g8 ly JUS) 4 3 -5
Sl Cy gy BB JS0 4S5 Bee

0313 et (WL ol 55 Ll (B ey e -6
o5 R Ol 4o o sliia (sLelSa by (50l ) (sla s Canlaad
GleliS sl Shy y ) gle Caad 4ASC 23 g e 03)0 Cand
3OS oo Jlia Ol gie 4y 20l 4% R gla ale
A b Ly ptul 5 S o gy ¢ S sl clals ) i




ol gl 5 (W g 6381 1 (S

S 51 8 yhn 434S b0IS any W S8 i Baa JS5 -]
Sl 2dd IS 5L Cada

ad 5o 5 il Ly i Gana v 5 ane 4i€ g3 8 -2
Qu\odjﬁu%yjmcf@\

D8 Jlagihy dadua o ) )3 5 K U (el 58 -3
a4 K

Cal sl sala g TE v b \.@4‘ ‘_é/d.i_) u\.AJ S -4



Mucrosoicifes | i x

o)

-. : ' -"‘t&l + %
Leoptasna [Ord.-Pias.) Arhyeis, Dev.—Trias f‘-hil#M}"

Bl fireeecgia fra, R pivie seguainna,
S ' [ R T i A e T BAL Cred. =17, Oedd.

Miuscraaspgirifer {inaids of
prachial valve showing 5 rrophormeria,
apirals for support of R, Dol =LY, el
the lophophare.)

Frrophomena,
L. Drev.

g §
b Orad. — 1. Sred

e
i
M e st el da, Ererbyia, I rleas s Diewv:
P las. —=Parm. BAlas = Farm hliss, —Perm 5

e oo oo # 7y s




pedicle viow

brachinl view

profile

brochial view

LOWER PALAEOZOIC

DINORTHIS, Middle to Upnar
Ordavician, ia an sxample of 5
large common group [orihids)
Al have bkiconvex profile, a
straight hinge line and fine
radial rits, Length 1 in,

profile

HEBERTELLA, Middle to Up-
pr Oroovician, Is o mEss|ve
shell with pedicle valve rathar
fiat. Brachial wvale sirongly
conver, somelimes wilh a
strong fold: fine radial ribs
Length 1.2 in.

ZYGOSPIRA, Middia Crdovi-
clan fo Lower Slurian, is &
small, atrongly ribbed whell
with a subroended oulline nnd
biconvex profile. Padicla valve
daeper than brachial, with &
strong fold. Length 0.3 10 0.7
in.

RAFINESQUINA, M-
dle to Upper Ordoviciat
Is a large, Nat, semici
cular sheil with a lond
siraight hinge line. ﬂ';;
chial valve is flat furd
concave; the pedicie v@ u
is conver. Fine (B8
ool
size. This brachio)
parantly lost i1s I:"ﬁ“‘“"'jt
mamturity,

Length 1.3 to 1.7 in

CHIOPODS

PLATYSTROPHIA, Middle
Brdovician to Middle Silurian,
a massive, sirongly ribbed
with a convex oulling and
g, airaight hinge line,
th to 1.7 in

CCRANIA an i
ina,; Middie Ordovician 1o
n. A amall llmy inarthcu-
brachiopod. Pedicle valve
mied (ohten 1o  another
N: brachinl valve low, coni-
anpth 0.3 to 1 in,

DOCYCLUS (Rhyncodro-
Middie to Uppéer Ordovi-
n ribbed shell often
herringbone™  patiern.
gly inflated, sub-circulnr
. Sharl hinge line. Bra-
u'rlaul- has & fold. Length
3 in.

pedicle

PHOMEMN A,
to Uppar Ordo-
Gin. Outline similar
b Raflnesguing, but
N n concave podicle
Wive and a convex hra-
¥alie. It has its
teurvature

d
bod on the bottem.
gl 0.8 to 1.4 in,

brachinl view

T

s )

i
v




FATRYPA, Mid. Silurian to

-Devonian. Vertral vitlve

and brachial strongly co
ribs varlable, sometimes frl
A widespread fossil.

to 1.3 in.

brachial view

profile ’{
postarior view "

DALMANELLA, Lowsr 5
fian. A small brachiopod
8 sub-clrevlar outline. V|
convax, pedicle stron
Fine ribs nmnd growth
her charactoristics In
Length about 0.4 in.

profile

EOQOSPIRIFER, Middis Si
to Lower Devonlan, An

not very typical spirifer.
oval sulline, conver valves

a broad fold and very fine

Has ;purnr brachidia.
e 1.3 in
podicls view . "

DICOELOSIA, formerly called Bilobites, Upper Orde
1o Lowsr Devonlan, has a strongly bilobed outiine,
hinge and very fine ribe, Length about 0.3 in

w-ﬁi

brachial view unterior wiew

Y.SCHUCHERTELLA, Lower
Devonian 1o Permian, is a
brachiopod with a wide hinge
line; valves flat or gently curved:
fing ribe. Other characters arn
Internal. Length about 1 in.

=

profils

MERISTINA, Middle Silurian,
has m large, strongly conves
shell with & low fold in the
brachial valve, Smooth surface.
Other |dentifying leatures are
Internal. Length about 1 In.

brachial view
podicle vigw

PENTAMERUS, Middie Silu-
ren. A Inrge, strongly conves
thidl with smooth valves and
A strong bask. Interlar casts,
85 |Husirated, show a sirong
¥ertleal plate in the prdicle
valen, Max, langth 3 In,
vertical plate

RHYNCHOTRETA, Silurian, is triangilar in outling with
A Sharp beak, prominent pedicie opening and very strang
riba. Langth 0.5 in,

brachinl view pedicle vigw

profile




brachial
view

X NEOSPIRIFER, U -
: , Ur. Carbenl- ribs, and sfrong bul variable A Ur C il8e= f o braehinl %
ferous to Permian, a largs, fold, MNeospirifer is common iy F:-'rimﬁn. hu"Eaﬁ‘L"” E:m.ﬁ'_“s‘mh“ o alve
massive spirifer with a wide throughout the mid-continen- i ot I ttlie, aro Taund an both ve
shall, I8 convax in profile. Note tal area. Length 1 1o 1.3 in. BN & airaight hinge. Beak fs Miim Tength abait 1.5
the prominent hinge, strong went; pedicle valve stron-

padicle valve brachial
| wlew

w '1'1.! jr ! MESOLOBUS, Ur. Carbanifar- JARGINIFERA, Lr. Carb.-
I ahell with a

ous, has a widae, stralghl hings, is a ama
exierior interior semi-circular autline, and & de- nge. Pedicle valve stron-
ressed profile. Note the shalk pavex; brachial valve con-
ow fold on the brachial vahe Meditim ribs. Shell Mly
and the very fine ribs. Lengih #ome spines and a promi-
about 0.3 In. sulcus, Length 0.5 to 1in,

# DICTYOCLOSTUS, Lr. Car- RODUCTUS, Lr.Carb.-
bon/ferous lo Permian. Large Baem, Very long pedicle valve,
shells with wide hinge and L nkied near the hinge
sirong beak. Prominent ribs, angly cu near 1
with some concaniric growih fiattar al fronl. Ribs are
lines and & few spines. Pedicle i and sinuous. Spines
valve is convex. Length 1 9 # proseni. Length about
1.5 ln. g

brachinl view
SOOI oy ¥ CHONETES, Middle Silurian | Carb, 1o poedicls  wiew
B AR R S to Parmian, has & semi-clrcular whell, glo- 3
L outiine mnd n wide hings with iy in nd In profile.
spines along margin. rachlial i of the mhell is
valve concave; icha convex. fine ribe super-

.. =
th lines: i, Other features are I LT -
Ellnn'n'ﬂ:lhﬂ'.‘l- :ﬂhﬂﬂﬂn‘::w il Length about 0.5 in . ?ﬁ ’:‘\

4 COMPOSITA, Lr. Carbanifer NC

ous to Permian, is sub-clredd .
in outline and convex in BrOTUE A profile
Tho shell is falrly smooth -rli e k!
fina growth lines. Pedicle ¥@ ort hinge. Most in the i
has & sulcus, Maximum |af n convex profile P
about 1 b o ribs and a sulcus.

510 1.8 In. Qrdovician

brmchial viow

- [}

profile brachlal view
o




BRACHIOP i
j peachial o
W '.;

profila

-
N

i | vigw

2

LEPTAENA I8 a common and

strongly bent near the

DIELASMA, Lr. Carboniforous

ORBICULDIDEA, Ordovicinn

|

i} widespread brachicpod of Mid- edge and along the to Parmian, has a lopg oval to Perminn. Inarticulate. Dark,
1 dis Ordovician fo Lr. Carboni- The surface is covered guiling. Both brachial and pedi- shiny, copical brachinl valve
i ferous age, The padicie valve vary fine radiating ribs de valve are gently convex, with circular outline and fino
1 Is convex and the brachial valve concentric growth lines, Surface smooth with Taw mark- rings. The tip of this valve |s
Is concave, giving the shell 1 to 1.5 in. jngs. Length to 0.8 in. frequently o bit oft-centra.
w ™ unusual profile. Valves are Dimmeter usually sboul 0.5 in,

STROPHEODONTA, Devo- CYRTINA, Middls Siluris SPIRIFER, Lower 1o Upper

nlan, Semi-circular ﬂ'hrlh‘l'll with has a large, flal, trinng Carboniferous, |a the typical

a wide hinge. Brachial valve s area between hinge line membar of the spirilerid group

| gently concave, padicle valve beak of arched padicle of brachiopods, which are

commaon_in many Palsorole
afrata. Splrifers show great
varinfion In form but have in-
ternal apiral brachidia, s more ar
lezss  triangular oulline, and
most have radial ribo. Spirifer
lgell haz a wide hinga line,
sttong ribe and a convex pro-
fitn, with a conspleuous fold.
In some species mtermal struc-
tures are important in identifica-
fimn. Langth abowt 1 In.

convex; fina riba. Has |arge Large pediclo openings. S

muscle scars and othes features convax hrachial valve. 13

!Imialrl'l-ll. Maximum length about 0.7 In.
n,

brachial
Vigw

posterior

*MUCROSPIRIFER, Middie 1o
fper Devanlan, is much wider
has dark, broadly b Inged than Spirffer, with shell
shall with rather fiat | Giten winged, Conmplcuous ribs
Siraight anterior marg 2 rﬂdMId resent; other fealures

ge 82 for living #puEcis Miernal. Length abaut 1 In.
E:ngfh 1 1o 1.5 in.
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MESOZOIC AND CENOZOIC PELECYPODS

Interiar
oxtarior

EXOGYRA, Jurassic ta Crola- bul usually very llrunnlly dirve- A, Jurassic to Recent, has
cocus, |ike Gryphses below, but loped sither a8 growth lines in angular outline. Beak blunt
with a large, massive, spirally species to the lelt above or as consplcucus: testh and
twisted lalt valve. One valva was ribs in species 1o the right wots amall. Promingnt radial
attached apd the other served Maximum longth about & in Length 2 to 3 In.

as a lid. Ormament is variable

PINNA, Jurasilc o Recont L
These Pen-shells are triangu- ‘HIPPURITES, Crefncesus

lur, large, thin and egulvalved widespread conical, coral-

with » Tong hinge. The valves I. The right vaive Is very
are gaping: hinge testh absent deeply conical and grows
Attnchmant to the bottom Is : hed to rochs. The left valve
by herny threads. Fossila often
fragmantary. Maximum length
about B In,

INOCERAMUS, Jursssic fo

Cretaceous, s oval in outling, EA, Triassic to Recent.
with & prominent beak and o Dysls row nttached by left
wtralght hinge line without teeth i , which la concave, ribbed

] largar than right walve,
j h in fiat and often smooih.
i meanl may include deep

and growth lines; shape
‘wary variable. Length 2 to 8 in.

I has concentric, corrugated
rowih lines. Severnl species
ave produced fossll pearls.
Length up to 4 ft.

GRYPHAEA, Jurassic fo Eo-
cand, s called Davil's tosnallk ; ARTE, Triasslc to Recent
Valves ars prossly unequali bes almant squal valves, in oval
falt valve ioossly colled, right 90 trinngular In outline and has
wmall, Nal and Iru-li‘kl: growih ‘prominent beah. 11 Is smooth
lines consplovous. Degred has sculptured growth lines
colling s wariable, Maximum h farm concantric ridpes.
length about 3.5 In. igth about 0.8 in.

GLYCIMERIS, Cratncecus io
Recent. Walves Individually sym-
matrical, nearly clrewlar in oul-
fine; pointed beak, with a stria-
ted aron betwesn beak and
hinge. Length 1 to 2 in,




COMNOCARDIUM in a sirikin
fossil of doubtful affinities. Baa
preminent; hinge line long and
Itrllﬁhi. Unagual triangular wal-
w8 have strong radial ribs and

MYALINA, Devonian to Par-
milif, has & pointed, strénglyTR-
clined bBoak, and falnt concen-
tric armamentation. Hinge line
often promineni. Length to 4
Im.; usually smaller,

ALLORISMA, Lr. to Ur, Carb.
has an elongated, oval outline.
Margin is fMlattened behind the
blunted, anlerior beak. Valves
papa postedorly.  Maximum
length about 2.5 in,

1_ Al r'.. -‘
olten concentric growth [(ineg.
Anterior shorl with postsrior

obligue. Ordovielan to Permian
Length 1 1o 2 in.

DUNBARELLA aro flattened,
scallop-shaped  shalleT WITh
tairly prominent wings and
branching riba. Feabls concen-
i ormAment. Ur. Carbonifer-
ous. Length 1 102 In

CARBOMNICOLA has inequl-
Interal shaped, elongated val-
vea, oval in outline, A fresh-
water genus with high, thick
anterfor. Ornament of copcen-
irle growth lines. Ur. Carb
Length 1 to 1.5 in,

PALAEOZOIC AND MESOZOIC PELECYPODS

118

“living fossil™,
owing almost no change sin-

ga Siturian limes. Surlace com-
oty has concenliric growth

. Numarous small teeth
g socksts. Maximum length

jout 1.5 In.

A i cbligualy oval in out-

i equivahed and [nflated,

radial ribs. The prominsnt

mks are pointed. Vahes often

p. Ur. Carbonlferous 1o Ra-
L Leng 35 In.

« ham a

ch walves have arp ridge

from the beak to the margin,

napicuous and varjable or-
ent, Maximum length about
I,

AVICULOPECTEN, Silurian
ta Permian, has a straight hinge
with prominen! wings and no
teeth, Valves unegual, with
alrong growth lines. Length
aboul 1 in.

PARALLELODOMN, Devonian
to Tertlary,is angularin outiine,
elongate, with a long, straight
hinge line. Ham concentric
meth lines. Length aboul 1.2
.

PTERIA, Jur.-Rec,, has thin,
ineguilateral shaped valves with
a long, straight hinge .ari_mu
into lurge, unequal wings. Fine
concentrlc or ¢ orramenl
Magimum length abaut 3 In







LA gl pagas (S

¢ 8 bl L aS aitas (5 a8 ) oa g 8 g sllin -]
okl paeaiSaly 5 HlaMME 55k s bn =iy 510
gl g 02l Gandldn S0 ey ) plaa

iy gea 4o O ) Sland goala JSE Huaieg K o) 5oL -2
= O9R Eneopia Jl LA L) @l il (o guiac
S oo CSa (eSe Qg ) Hgila 5 a0

il Bk 93 ) Ll Gy -3

Db (e o2 Y g3l y ali 4y gaiila o ) gae Ay j3 -4



T L2 g1 plli e Ciladidia

08 ) s Adgad ) (Sa 905 S (nl W ol S il -]
L.\M\MASL)\J‘\SJ&@J\A&L ) 0y (p
_ﬁ\éckﬂt‘ﬂgjdb%\:\jb% coA:\.CZS

sl 4 G ol 4y leS ) g3 aba g 4 Chda (9553 -2
A gd (oa el (5 yiSa S



Cr'.ﬁ?.ifl]fmﬁa
OV 3 A8 sl (5500 439 11 Doy 53 G p -3
Cada (sleil U (a0 ) (st alh 4n Sy )l 4l
Al alaial

Gt b0 yaa (8 ) aS e aa (oAl pa ks gils -4
( Living Chamber ) .2S o S2)



: udﬁﬂﬁu Lgdlgeguﬁuulu‘

Oidbs 59, ) -1
Cada (K& -2
Jnhshs -3

L".\\P oj\i\\ 4

st g8 )8 Jae -5



) o gl S

cidﬁ.ﬁs &@)ﬂ@&kﬂ&)d‘a%ﬁﬂh JJLJM &4
A0S e 1) ar slealail 4S il saan by 5 eanea

prui (Sa oS Ol jaa 40 by G a4 G (9 00 -2
A (e

Ose daeaS atiia (Sa S sl i) )l b w3
Sl O st




Lo 5 gllius (528 03 ) 52 4S ol (oge sLel 5y 3 S 0 o m
Calide Lea s 8 50 o JS5 1) ca 8 (oo Ll B ealitid 3 ) e
) s glita

Jaws |y Crand ) 280 adlad oyl 4y jjndad s aailia
Csl ) Gl e 250 & ¢ oyl 4 st asilia g(Saddel )
2y & «(Lobe )



LA g il ja Jpa lad ) 4l

gldan AR aS U o se godd oSy dad ol
(bl 550 Jad aline il oadi 3 8 oS g !

Jon b Gl a4l ) sasaali sladd g ldaw b 0 baa
PAsdine o iigr S o (pigd (a2 4S Al S

Goniatites- cadoceras-Agoniatites 2l



Ammonoide

il iz m
Ata ol adlain g d 9 jedaledan jaha e b opl ) m
Ceratites- Tirolites:Jbs )

D3 0 00 (e g (b P sla Adgad



G

g vt Gl adlaa Lo b g ledan o jaaS cudl (6 ) 0 ek
A el aile Adny y 9 JSG () o A W Adgal Y asamy 2
0 030 Al Sgclind y550 50 yoy (Ll o ad )
N8 LV P
Baculites- Gramoceras - Parkinsonia




AWTIIRARE

Ammonftes = =

wonimclos vl -

A N
i

[LLEELERN LR

- =il
e LI 1T TS
Fapa miwaany

oudy chambar

hyvponomic sinus

surure e i ;_'__'_

=

PP paR i bs

ETEErEErer shEil femey e e e ——— "
_ fud

4 Morpholojgy of ohe meusilobds. B

me, Aersa b faams i, i ill‘i’lﬂmﬂ mvadinn seotion of (he sfhell s choavw che
e s Feearen . Gl abve mas .r--vnl mrvel e vsaml srFEo iy b, siiliode of ilhe shell
s lvom Massstbogg Los swonier Lilins @wanme mvmelos § b L ST E

ool Bssisryimmniry, moved dbasm Gl alasy #dua wandds ol gravicyly o, suturs Lo [
peolmidng T il discoovioses ol cbe - grertanee ) ol i .::....-;..,.,,.... aly madissra
modarior wlew of B e

o alendl slssadengg she sl Fomasroe,
-E!H [l BT TR S e e phrngT e

wismeld
|

lies -
around mumath ST
" tm CEZSY

iy RRTTeY
i o vurrirnl g a

—— sl wmaius fe)
[ e
o wrn By Bre P n ar
wenErnl Eroave wntenr of alvesalos b gusrd
F) e
alvonius _.@r—-- s __'_'_-_f'-:':-:_

B emmm— [

L]

e b prs v d e Fan

aaws anl EleE @ wesia
i L

g
transverss sevilon of & ssrium g, lleslived v lsw of




I3

__AArmnalthisus

T

L)y &~ e
Farbirsonis

(=2, 2)

B8  Jurnaslo e e

fe U__J"‘J n.\-'u'--mi-rm. v

vniios,

e e oo i il i

i il i



. —= 5 ok e = S

[—-——_. Proos ki Ii Guard or Hastrang
—- —— —— =t [FFSS 2

Shell

CGirowel iine Belemnoid Morphology
i

Lhmbilicus

Suture

2 haa i ko

La Conmaoring Hing Apoarture
A I 1 atatue Fe >
I l'l’iul:l el Slpliinc) By VEARER
e < i ] G S & ﬂr -

Phragrnmcones

Living Charmbor

P aleid Meve g b logry
L=

oas i, s enen ol (e sl l) in din geeessomnd s bl ol D {Tealy
sieahp senmon et aailied om gilvre g cnmng ceoss T e F e
IIrI-!l-ﬂil Tt smarks cenire of gessiiyly b, Dromd wiow s liceaw Bengs @ lues

= mevel s wlew wvloow ] mooabemy o, sounoline weelisn thrsugly 1o varly

:: wEm mhell, maneh salarged. d—f amunonobd swoaes lines (L, Tobary 5,

CETECLEE PR TEY
wepary

WOV

Bosn daslivne dsunm

4
RO N (i v e g
e e NI

o B B G ganlatle suties j’lq? ey H‘%‘L— P 0 o 9
() s 2 e ol %] sl jpds

¥ s wratitie sukures N LELTL LI T TR P



- cudgal (&5

Lo 015 5 galc 13 53 5lis & 550 5 agn (st 05 8 5 (Si-1
mﬁ@&uo)\ﬁoumeA\Sm

dmﬁmj\dckucﬂﬁjda%ésﬂudm\.@g‘)ﬁuu-z
) (B o H)US 5 g8

sl ﬁbdﬂ)@@;b%i)dk#&\)b



JSS an b g 9S8 il Heila Sai) das s jan - 3
]

= BT 53l ol ) Calud e olils 4 Ll a4
43 4l i Lel By o gad 50 (slealail 4S au
ol 53 g2 u.ujhh

C o Ali S - o b Ll (B ey e -5



- DDy Gy £153

) 5sSs s o 80aS) 4 SLlS e sl gl g 5 -1
A gl a6 (g J‘L@A.\J‘\.AA ¢ i aqsl.&j,:as

=S g sleap A gl g Glean Dl S & 5 -2
g el o) JalS Hehadn Ggpm ) 5 ead saudi g

G slean 4l g 4 S ol leaid gl & 50 -3
4 \ﬁm)'\ L..\.:j‘) d_.\\é Ojﬁ j‘ 9 s Le: bﬁrpjljg




) oduigigal gady0a) Jalge

Jae o 2 5l ¢ Samn ¢ 5 cdaa JSh 55 )
Ot Jae g 33 hasha gils Sai)

 Jald g

la il S 4l 5 ) -l

L il s sl 5 ) -

s Cu gal 48l ) ) -z



Ll o Al y a3 S

éﬂ@)db%d“)ﬁﬁéb}ﬁ&\&@‘-l

odal (S L 5 ila ) phan 9048 23l JSS o A
LSl
D ) JSG oy A8 5 e by gened 3 dashd -2
Lol 4%l JWlSS &) gl ja g 5 ool anl o) (sla 45 g
a_\u\}odga.uJJJ

L Oy — 030 Ll (Sai) ey e -3



- Uil o 4l ) llailia

s ol Ay sload 5 ) sae sledan dald ) J"JJ‘A -2
_J.\J\Jé)ﬁubcumjmw

L;)uz j%})\dwdg%bum@?w-S
M‘odﬁwﬂ



fy

) ARG (5 S adia h WS b B gle) 0 -4
5258 Sl e O 55 (0 09 S ()l g sla 454 ) -5
u\j\)ﬂuw\aju;Juab}Lg\.@_i_\ujdé\s cdﬁe\i\)

) L) s (sleS B g adldia o) (sleS g g



1 L g gl Al ) ) (ST

GOS8 adia 5yl @l hg e o wpg G Ol s -1
L i 53 gal Glay 1 eliig g 3e Glose Ysmal 5 il 4l
LAily

OB O el 5 JSG Hlas 3l aa e gl Ciaa -2
A g siie jln Sl ¥



Ay ) A8 5l adlain slersl 5 ledau by 0 dashas -3
) eandlE5 (8 \Adﬁjﬂéu bw ) el anila

5 Ll yugidog 8 53 5 Ll 4S e Hhai 4 -4
AL el 3 ga g 4 L) a5l

C YL ali S — Ll Ll By le) e -5



L ) 298 (S

5O 10 L8 5 (il 2 e g 05 8 () sl -1
A e (S laly o ) (B g i)l

o o 2iila Ly y& 4 e jla Sal sy i€l il idy -2
Sl 488 8 ) 8 g S Cuad 3 o) Hla

10 o1 (lgSiun i b g aiile O (slgiile a5k -3




1) 5l o 023 L3 GBlee) U (GBae oS al s )l -4
_J:\M LQJALA L')\.)?J\<L:L

Db 500 (saland 5 Sa S alia Ll ) galawti -5

ke age — i Sl (Sai) gl e -6




) galaxd AS At g )bea gla ) yea -
Laly )0 )30 )5 el Ll ) a8 5 4tdR o la sl
la Cuialy anile, s o S8 )
QM‘OMM}JC}MMWMJ‘MUM.



- Culaly Gida laiibe

é@m)aﬁm\gﬁu@m;é\p\j#-l
S A ga ) 539 (e g 9 pd (S saS)E adlas I sila
o)) S Oy gea A jleS g Caad pa% Gy i K T g
D o Sl
\AL_\AJJA‘&JMLQ\AoPMLMqu\USJAg\JS-Z
_Qu\oﬁ&ujda_);;@d\ﬁj\ 9



A ga 3ok auile H8s by o yaae S e sl -3
Cutely Cata ) Jled L g o Gy S ¢ aily S
(o <l o) R ) g i 4S ) e ladi 4
JJ}L"MM\ L‘j\ﬂM bJ‘JJ‘j(SSMJ.LJJ\ eJ.\.ij Jj.u.a
A1 Al ) Cuaal by Guialy (gaty avss




Paratirolites.

Macroscaphits

Gonioclymemia
Up. Dev

Stephanocerns
M. Jur.

Macrocephalit

Lytoceras
L. Jur. Up. Cret

Perisphinctes
Up. Jur.

Reineckia
M. Jur.

Bactrites
L.Sil. Up. Perm

Marntelliceras
Up. Crer

Beudenticeras <
Cret. Berriasella
Up. Jur. L. Cret

+
Nuutilus

Hoplites
Cret.

Recent

Argonauta b

. -__\;
oo
?’;ﬂ DR NTeR Rec

Leymeriella

“C\Cl‘\l\\\\,\\'.l
L. Cret

Up

Crel

(7] J.. |

&2
VIS

Acanthoceras
Up. Cret

Douvilioceras
L. Cret

Hastites
L. M. Jur

Schlonbachia
o Mammites

L. Cret.

CEPHALOPODA
Dl O g sl i bt 1

-‘JW‘HG,L‘.,,.;U‘_’;I CJ‘.J' b
Ve sar bdars 553 0T g iy > J

Uctapoda
Rec




EARLY PALAEOZOIC CEPHALOPODS ath of 15 feet, with straight or gently curved, long shells
showing simple nautilold sutures (p. 36). Mare tightly

eurved forms with sharply folded (ammonoid) sutures
gan to appear in the Silurian. After the Devonian the
tiloids persisted, but they decreased in numbers,
ile later ammonoids had wavy (strongly folded) suture

Cephalopods have been traced back to the mid-Cambrian,
and in the early Palasozoic had already become wide-
spread. The largest of these early forms reached a

- w“ﬂﬂﬁ!kl!. Middie Sllurian to Lower Devanian, hasastralght
tecnical shell, with o ringed surface and wrinkled growth lines. Small
gentral aiphuncle. Length about 5 In.

A, nide viaw

siphuncle
sypoged

B. apariure
viow

transverss
saction

transverss
sectlon nide view

EMDOCERAS (Aclinocoras), GOMPHOCERAS, Ordovician DOLORTHOCERAS, Devo-
Ordovician. A group of long, to Devonlan, refers to a groud nisn to Ur. Carboniferous, has
mare or less l[,..gll-‘q, eanical of stout, bulbous naub olds d shell. Aperfure m straight, conical, smooth shell,
shalis, with a large calcified si- with siraipht or slightly cu™ but restricted and with a circular In cross seclion. The
phuncie (shown above), which shells and a iargs body chat margin (B) and figure sulures are {ransverse and
hae Internal funnel-like struc- ber. They_had simple sepis, 4 d oulling. Siphuncle on slightly sinuous, Has a central
tures, nautilold sutures and pio- shaped aperfures and BME% : side. Trangverse siria- siphuncle, Feeble concentric ar
minent recurved septal necks. or siriated surfaces. Lend M. Lengih usually 4 to 5 in, transverse ornament. Length
Max, length about 10 fi. abaut 3 in. sbout 4 in,
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TRILOBITES, Cambrian to Permian, are extinct mag
arthropods of great diversity and importance as

zoic guide fossils. The body has three major di
and the thorax has three lobed segments (see p,
details of structure). They were probably botlom-fe
scavengers and predators.

CAMBRIAN TRILOBIT]

OLENELLUS, Lower

A trilobile with T
cephalon, largs croscen
eyes and a long, ®
plabella. The long tha
many segmenis; firet 16 n
the rest narrow ; some with
Length @ in

AGHNOSTUS, Cambrian,
coephalen and pygldium

in slze; no eyes; thoras ]
segments, Length sbout G

CALLAVIA, Lowar 18]
from maritime W, Europs &
Canada, has an eval outl
eireulnrcaphalon, long an
plabella, with leng §

pygidium. Maximum
8 in.

ELRATHIA, Middie
has an oval outline; sem
coephalon with broad, biu
glabella; pygidium fiat,
cular with a smodih
Length 1 to 2.5 in.

sconl-shaped eyes,
Iunﬁ s

P SIS, Middie Cambrian,
'rm”.ﬁ Iwhm, has a large
halon and pygidium, semi-
ular in cutling, and amall eyms.

Grooved thoracie segments. Pygi-
dium maniation s conspi-
cutus eelinimum length about

§ in.

Fs

PTYCHOPARIA, Middle Cam-
prinn, hos a broad, semi-circular
cephalon with tapering ghaballa;
eyen umall. Bady narrows posier-
jorly. Lenglh about 3.5 In,

F.

EODISCUS, Lower and Middle
Cambrinn, minute, similar 1o
Agnastus, hut with short glabella
and neck spine and distinctive
prgidium. Longth sboul 0.3 in

CONDCORYPHE, Middla Cam-
belan ol Euvrope, and sastern N
Amarica, is superficially similar
o Piychoparfa but has no eyes;
4 or 15 thoracic segmanis; small
and gmooth pygldium. The glabel-
In is whort and tapered. Longth
about 2 in

BATHYURISCUS, Middie Cam-
Brian, sn American genus only,
has the glabelln furrowsd; cre-
sceni-shaped ayes: 7 to 9 iharacic
tegments; seml-circular, well-
segmenied pygidiam. Linﬂth
about 1.5 In,

PARADOXIDES, Middle
Camhbrian, s larga with sami-
circulnr cephalon and for-
wardly sxpanding glabelln.
It has heavy lhoracic seg-
mants and & small pygldium.
Langth 10 in.




DALMANITES,
Lower Dévonlan. Glabella ex-
nded and lurrowed. Eyes ara
oo, ralsed, with many (acets.
spined thoracle

obout 8 in; usually sbout 3
in.

FLEXICALYMENE,
clan to Silurisn, |8 similar to
Calymans bul with a lip-like
te-glaballa margin. Common
n Europs and North Amaerica,
Maximum lenoth sboul 2 n,

anterlor and  dorsal
views of enrolled spe-
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LOWER AND MIDD

DIKELOCEPHALUS,

Cambrian, has o brosd &
lan with a wide brim and
blunt, furrowed glaballa .
thoracic seg 85, Pyglc

with two  sp Maz
length nbout 8

1
-y

TRINUCLEUS, Ordavicls
a group of irilobiten. Larg
phalen with broad pitted b
and an Inflated plabeflal)
ayes. Leangth 1 in. X

CALYMEME, Silurian
dle Devonlan, s & !
trilobite with a furrowed
balla; 13 grooved
negmanis; pygidlum |
cular, Longth 1.5 to 3 In.

P& LAEOZOIC TRILOBITES

MASTUS, Ordoviclan 1o
jrian, han an ovwal oulline;
Yo axlal loke. Globular cepha-
and pygidium lack segman-
wn, Kidney-shaped eyes. Ma-
wm lenglh about 4 (n.

,!'Egpuus. Ordovician {an
het specimen), has a
8 wemi-circular
i Indlstinet glabelln

E;"“FITHIII“. Lr. Carboni-
i, has an owal, smooth

labeila expanded for-

furrowed, Eyes gmali:

h iracic segments. Pygidium

g 13 10 18 segments. Length
in.

ISOTELUS, Ordoviclan, has
both cephalon and pygidium
smooth and sub-trlangulsr in
shape; jmhillg blunt and un-
furrowed, Thoracic segments
with wide axis. Lengih sbout
4 in.; a lew forms mich larger,

PHACOPS, Silurlan o Devo-

nlan, has & seml-circular ce-

phalon  with rounded corners

and [nflated gisbella, It has 11
rooved thoracic ssgments.
ngth vsually 2 to 3 in,

Note  the large,

rained multi-taceted
ayoa.
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