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SUMMARY 

The rmrine macro-fossils are identified, and corre­
lated with those of the northern part of the Carnarvon Basin. 
The fauna of the marine horizon at t he base of the One Gum 
Formation of the Wooramel Group is more closely related to that 
of the Callytharra Formation than the fauna of the next youngest 
marine horizon, at the top of the Keogh Formation and the ba~e of 
the Madeline Formation. The lower part or member of the Ivladeline 
Formation can be correlated with the middle part of the Coyrie 
in its type area and the upper part or member of t he Madeline 
can be correlated with t he upper part of the Coyrie Formation 
or the Mallens Greywacke in their type areas. No fauna as young 
as that of the Cundlego or Wandagee Forr~tions occurs in the 
area. The faunas range in age from low in the ·Artinskian (One 
Gum Formation) to probably not above the mm dIe of t he Artinskian 
(Bogadi Greywacke). 

INTRODUCTION 

In 1953 the Callytharra Springs area was visited by 
a Bureau Party (M.A. Condon, M.H. Johnstone and P.E. Playford) 
and collections of marine fossils were made from the Callytharra 
Formation, and the Carrandibby Formation. In 1953 a West Austra­
lian Petroleum Pty.Ltd. party visited and mapped the Wooramel 
River area (McWhae, Parry and Stanley, 1954). 

In 1955 the 1J1ioo.ramel River area was mapped at photo­
scale (1 :50,000) by another Bureau party (M.C. Konecki, J.M. 
Dickins, T. Quinlan, W. M. Burnett and D. Moore) and fossils were 
collected throughout the entire Permian sequence. Work was 
also carried out by another party (M.A. Condon and K.G. Smith) 
in t he same area. 

Only the faunas from the Wooramel and the Byro Groups 
are dealt with in this report. The fossils from the Carrandibby 
Formation and the Lyons Group are treated separately together 
with the faunas from the Lyons Group elsewhere (Dickins and 
Thomas M S). The fauna of the Callytharra Formation is composed 
predominantly of brachiopods and bryozoans, and it is not pro­
posed to deal with this fauna in the present report. The iden­
tifications are arranged according. to field nwnbers. The 
Konecki et.al. collections are place~ first (q .B. Field Nos.) and 
the Condon ct.al. collections second (C.C. Field Nos.) 

P.J. Coleman's manuscript · has been available to the 
author and his names have been used in this paper. 

G.A. Thomas has supplied considerable infQrmation on 
the brachiopods but the identification and opinions expres~ed 
are the responsibility of the author alone. 
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STRATIGRAPHY 

A detailed account of the geology of the area is given 
in Konecki9 Condon, Dickins and Quinlan 9 Iv! S.) and only a 
sum.rnary of the Permian sequence is presented in this record. The 
succession in descending order is as follows:-

Byro Group 

W'arra War'ringa Formation 

Darlc micaceous siltstone and fine-grained quartz 
greywacke, in tho main laminated and with red '(phosphatic and 
calcareous beds but few marine fossils,top removed by erosion. 
Thickness 120 feet +. 

Bogo.di Greywo.cke 

Thin to thickbedded dark grey (fresh) fine to medium 
grained micaceous quartz greywacke with calcareou~ beds and 
marine fossils. Thickness 200 feet. 

Madeline Formation 

Mainly laminated dark grey micaceous siltstone and 
fine-grained quartz greywacke with calcareous beds and red 
'(phosphatic and calcareous beds near the base and numerous I1lEl.rine 
fossils in some beds. Thickness 395 + 

Wooramel Group . 

Keogh Fornntion 

Mainly lamino. ted o.nd ripple-rnnrked fine-grained quar:!Jz 
greywacke with some medium to very coarse beds a nd siltstone. 
Contains plant fossils including leaves of Glossopteris but 
marine fossils q.re knoY{n only from the top part of t he formation 
north of Daurie Creek. Thickness about 140 feet. 

One Gum FormJ.tion 

Fine to coarse grained crossbedded quartz gre~iacke 
and quartz sandstone with interbedded siltstone and~n~pidly chang. 
ing lithology. Plant"s fossils scattered throughout/a marine 
fossiliferous horizon at the base. Thickness about 180 feet. 

Nunnery Sandstone 

Cross bedded uniform, pale medium-grained quartz sand­
stone. No marine fossils known except po ssibly at base. Maximum 
thickness measured 545 feet. 

Callytharra Formation 

Thin bedded grey-green hard limestone and calcareous 
sil tstone and quartz greywacke with many marine fossils; 
brachiopods and bryozoans predominating. Thickness 330 feet 
near Callytharra Springs. 

Ca~randibby Formation 

Soft dark grey and greenish grey shale VI ith some 
calcareous and red ?phosphatic beds or lenses. Near the top 
co.lcareous sandstone and nodular or concretionary calcareous 
lenses with pebbles. Marine fossils including Eurydesma, 
pelecypods predominating. Thickness 193 feet. 
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GRAPHICAL TABULATION 
IN THE GAP POOL 

OF TWO SECTIONS OF THE MADELINE FORMATION 

UPPER PART 

MEASURED 
AREA SHOWING THE LOWER AND 

lEGEND 

Calcareous quu-tz c;:reywacke 

Quartz greywacke 

-, --- -, 
i C.>~= I 'Netwcrk beds" 

Siltstone 

T 

Bosed on type section measured by M.A. Condon 5torting at 4~ miles on a ./ / 
bearing of 42

0 

from Gap Pool and ending at 6 miles on a bearing of /' 
62· from Gap Pool /' 

./ 
/' 

? 
/' 

BOGADl GREY WACKE 
CCI57 

395~~=~ 
Fine - grained quartz greywacke wi th some hard 
calcareous bees (Bogadi -Grey wacke) 

r." ..... /'/ 
• . . . . . . ? 

MADELINE I~':~~:~';:">< ,lnterlOmmoted ~Itstone 

FM 35uJr~~!-!~J 65 7"/ ::: .. ', -: < -:.' 
i::::::::::::: / Hard calcareous medium 

· ...... :. 4' bolls cantalnmg fossils 
· ..... . 

and fi ne - grai ned quortz 

quortz grey wacke with 
- "Pecten Bed" 

mud 

rona and f;ne -medium mtcoceous 
some siltstone near the top 

quartz grey wacke with 

300' 

· .. " " · ..... . · ..... . · .. " ., 

· ..... . · ..... . 

, ...... . 

45' 

Fine- grained quartz greywacke with 
fone to medium quartz greywacke 

beds of calcareous 

CC 155 - 226- :-: .... :-:.:.: 

UPPER 

laminae 

PART <:::::<-:':: 2 feet siltst'lne (203- 205 feet) 
,1 ....... /. k hf 200-i-: -;-.-.-.- ,F,ne- grained quartz greywoc e Wit 'ne 

. ' .. '. '. '.' 47 of Siltstone 

::: :: :'-::: ~Ferrugl.nOU$ (? calcareous) bed (193 feet) 
175' ......... . 

------ -- ------- ---

lOWER 

15°i~~~~~~~: 
RART ~

~.:-=-:::= ~-. --- --- ------ ------ -.:-..:::: =- :: 1-: -:- .-. -:- .-, 

68' 
Dark micaceous siltstone nnd fine - grained micaceous 
quartz greywacke Amount of silt decreasing upwards 

No "net work beds" 
i:..:..:...:.:..:.:. . 

[--:=-:-=.~-:::-::: , ...... . 
100 ----~::.-:.-.:-'t --.---- - - ----- - - -------- -- --

C C 153 - 76,+...:f=:.~~ 
C C 152 - 631==:_~~~.=:~ 

50' 'c, - c:::. - Dark micaceous siltstone with lenses of fm" grained 
--------
.=-:= :=. ~;-:- 87' quartz 9feywacke and marlnll fossils. Neor base 
... .... ...... hard ferruoinou. coarse quartz greywacke bed~ anu 
_____ ~. In top pori 7 pholphotic red "network. beds" 

MADELINE FM. 
O~_"· __ -:.I 

KEOGH FORMATION 

Bureau of Mineral ResourCM Geol09Y and GeophySICS 
&) it ea _A14 

? 

UPPER 

II 

Based on section mlosured by J, M. Dkkins, W.M Burroett and D. M~\,)re 
l>eginl'ing at If miles on a bearing of 48" from GoP Pool a"d ending 
ot 11 miles on a beann9 of 74" from r.up Pool 

50S' ?f. __ _ 

500' 
W.B.87 

/" 

450' 
...... · ...... 
· ..... ..... 

400',: :- '. -: -: -: . ...... · ..... . . . . . .. . 

350' 

84' 

J 
•••••••..• • ••. 50' 

•...... 
250 ' ..... . 

20' 

150 
, 

Calcareous md non- calcareous fme-gralned quartz 
gre~W'lCk8 wltn 1ft very to'>SMerous b~d at base "and 
3-5 very ft.s,;~iferous ~ed 2 belOW top - 'Fecten Bed 

Interlominate d 
grained quartz 

grey micaceous 
oreywacke 

sllt~tan. and fine-

Poor outcrop - 50ft grey and ~reenlsh grey fine­
grained quartz greywacke with occosH:'nal calcareous 
beds and manne fossils. At top a dl3tinct 3- 5' 
calcareous bed with marine fossiis and coarse to very 
coarse quart~ grains. 

Fine- grained quartz oreywacke with some si Itstone 

and a few calcareous beds 

Lom;rated and thinbedded grey to greenish fine-

grained quartz grcywocke with a little siitstone 

and ca!cr:lreou~ lenticular beds with some fossils 

Laminated to thinbedded dark siltstone With some 

lenses of tine - grained quartz qreywacke 

As belo.... but calcareous (less calcareous laterally) 

Finegrained micaceous gretlilish quartz greywacke 

Calcareous fine - grained quartz greywacke 

LOWER PART 

:~"7~ :-.'7:-, 

100' 
.... , ... " 

-.: ,'-'--'':. '-. ...; . 

-!-'-' '-'-'-.!.,.' 

- - - - ~ -
!O' 

I 

118 

44' 

Thinbedded friable dark mi cateou! sol tslooe wlthl.lut 
nodules or concretions but with gypsum and some 

fine - grained quortz grey .... acke. Quartz greYWClcke 

increaSing in amount tow'Jr1s the top, 

Mainly dark micoceous solhtone With lent,culur calcGrl'ou'l 
? phosphatiC 'network bea;' and With same fine grairerl 

quartz Qreywocke and INldkJm 10 coarse Ijuartl gr'1,ns 
Marore invertp.brate fossils 

MADELINE FM, Thint:eddt:d mlcacenu~ sill~tone Interbedded with 
ferruginous finc-grOined Ijuartz greywoc~e and With caars .. 
to vp.ry cc.n~e lentleles, 

0' 12' 

KEOGH FORMATION 

)0,0 56-dO It 
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Lyons GrouE 

PoorlYi _sorted Qnd roughly bedded siltstone and quartz 
greywacke with pebbles, cobbles and boulders? much with tillitic 
texture. Marine fossils restricted to a few horizons. Thickness 
vQriable - 104 feet near Co.llytharr.a Springs; 2,640 feet? near 
Coordevlandy Homestead. 

The Lyons Group unconformably overlies the crystallihe 
Precambrian rocks. The Carrandibby Formation is considered to 
be part of the Lyons Group although this is not the unanimous 
opinion of all t he workers in thi's areo.. Reasons for placing the 
Carrandibby Formation in the Lyons Group are t hatl in lithology 
it resembles sediments recorded from the Lyon's Group Vii th the 
exception that no boulders are know'n, t he base of the Callytharra 
Formation represents the main change in lithology and the present 
concept of the Lyons Group requires no change • . In connection with 
the absence of boulders? McWhae et 0.1. (1954) give a section in 
Belang Cieeek (a tributary of the Wooramel on the eastern edge of 
the basin). The section shows a shale unit at the top of the 
Lyons Group, similar to the Carrandibby Formation? except that 
boulders are present near t he top, thus suggesting that the 
absence of boulders in the Cctllytharro. Springs area may be because 
of a local difference in sedimentation. The fauna o~ the Carran­
dibby Formation is similar to tho.t of t he rest of the Lyons Group 
and is di@tinct from t hat of the Callythnrra Formation. The main 
reasons for plo.cing the Cnrrandibby Formation outside the Lyons 
Group are that its lithology is sufficiently distinct and there 
is a marked change of lithology at its base. 

In the field two parts of the Madeline Formation were 
recognized as members. The lower part or member is composed 
predominantly of siltstone whereas the upper part or member is 
composed of interlaminated and interbedded siltstone and fine­
grained quartz greyvli.3.cke. In some places outside the type o.rea 
the upper part appears to have D. greater proportion of quartz 
greywacke but CCln be recognized because of its stratigraphical 
positian and because its lamination or thinbedding distinguishes 
it f rom the more thickly bedded overlying Bogadi Greywacke. Two 
generalized graphical s cctians of the Mndeline Formation are 
shown in the accompanying figure. In section I i t ~'1ould 0.1 tern­
atively? be possible to pla ce thc boundary of the lower part a 
little higher, at 193 feet rJherc aPlXlrently the lowest calcareous 
quartz greywacke bed of the upper part is found. 

The faunas of the two parts are treated separately and 
it is shown that there are significant differences. These differ­
ences as well as t he differences in s edimen tation can be recog­
nized in the type area of the Coyrie Formation in the Moogooree 
area to the north. 

HOSKING'S TYPE LOCALITIES 

Hosking (1931 and 1933) haa described a number of 
fossils from the Wooramel River area including a number to which 
she gave new specific names. During the present survey an 
endeavour ~as made to collect material from these type localities. 
The stratigraphical positions of Hosking's localities are tab­
ulated below and where material has boen collected at these 
localities? the field numbers are shown. 

llii 
( 1 ) 

(2) 

"Two miles :C.S.E. of Survey Station R.20" - upper part of 
Madeline Formation - probably same horizon as WB81 . 

"On Wooramel River, two miles almost East of Survey Station 
R20" - upper part of Madeline Formation, near . top - 'WB81 
(McWhae at 3.1. PI. D. nd P2). 



( 4) 

( 5) 

( 6) 

(B) 

(9) 
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"Bcd and Bank of Wooramel River 9 three milGS above R20". 
Close to horizon of WBBO and WB99 which are at the c: :.:':· ... c 
ba-sc of the Bogadi Greywacke. Alternatively possibly from 
the top beds of the upper part of the Madeline Formution. 

"Creek';' mile vvest of Callytharra Springs" - Callytharra 
Formation - position in Callytharra not clear. 

"South bank of Wooramel Rivep~ t mile above Callytharra 
Springs". Callytharra Formation - positi-on in Callytharra 
not clear. 

"1 mile from south bank of Wooramel, 1 mile above Cnllytharr8 
Springs". Hosking hus a footnote that t his locality is an 
incorrect one. With the possible exception of one species, 
Deltopecten s.'=!Q.9.!:!,;!,nguelineatus McCoy var. comJ2!!:!£ Dana, the 
fauna is a Callytharra one. 

"South bank of Woorame1 9 belovl Callytharra Springsll 
-

Callytharra Forlnation - position in Callytharra not clcap. 

"South bank of 1Nooramel, 1 mile above Callytharra Springs" -
Callytharra Fonmation - position in Callytharra not clear. 

"Bogadi Outcamp, 7 miles south of Survey Station RiB" -
Bogadi Greywacke. 

(10) "Ferruginous Ridge near telephone line, .;. mile from Bogadi 
Out camp" - Bogadi GreYYVD.cke. 

lli.2. 
(1). "Two miles south-east of Madeline Hill, Wooramel River 

Districtil- upper part of Madeline Formation. 

(2) "Between Callytharra Road and No.2 Bore Road about five 
miles fpom Bogadi 9 Wooramel River District" - probably 
upper part of Madeline Formation or base of Bogadi 
Greywacke and close to horizon of WB76. 

IDErlT IFICATIONS 

One Gum Formation 

W.B.9 (it miles on a bearing of 2850 from Keogh Hill). 

Pelecypods 

Deltopecten sp. (cf.species from Lyons and Callytharra. 

No secondary ribs visible). 

Brachiopods 

Permorthotetes (Thomas, in press) sp. 

Strophalosia sp. nov. A (this species resemble-s a 

species from the Callytharra in shape and 

spine arrangement and in having a sulcus. 

It differs from the species occurring 

higher in sequence. 
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Neospirifer, sp. similar to type in Callytharra 

CI~iothyridina sp, similar to Callytharra type but 
appears different to Bush Creek (Madeline 
Formation) species. . . 

Bryozoans 

Hexagonellidae sp. 

Fenestellids 

Polyporids 

~oporell3. sp, 

WB69. (2~ miles on a bearing of 258 0 from Keogh Hill) 
Pelecypods 

Deltopecten S). (a few secondary ribs) 

Bl~achi opods 

NeosQirifer sp, a wide alate form with shallow sulcus 
and no deep fasciculation. 

Pseudosyrinx sp. 

Orthotetoid indet 

Bryozoans 

Polypora sp. 

CC151 (1~ miles on a bearing of 282 0 from Keogh Hill) 

Brachiopods 

Neospirifer sp. 

Permorthotetes (Thomas 9 in press) sp, 

Bryozoans 

Hexagonellidae gen et sp, 

The marine fossils in the One Gum Formation are con­
fined to a thin band at the base of the unit, The outstanding 
feature of the fauna is its similarity to t hat of the Callytharra 
and its dis tinctiveness from the next murine fossils found higher 
in the sequence 9 in t he top beds of the Keogh Formation and t he 
basal beds of the lower part or member of t he Madeline Formation. 
This horizon in its limited fauna contains two species, 
Deltopecten sp. and Strophalosia sp. nov,~ not previously 
recorded from above the Callytharra Formation, 

Keogh Formation 

o· ) WB184· (4-1/5 miles on a bearing of 11 from Monument Bore 

Pelecypods 

Astartila blatchfordi (Hosking) 1931 

Praeundulo~ cf. concentrica Dickins
9
in press. 

Aviculopecten sp, in~. 
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WB230 (6-3/5 miles on a bearing of 3550 from Monument Bore) 

Pelecypods 

Gen, indet, (probably Atomodesma ~loides 
Beyrich 1865) 

Marine fossils were found in this Formation only in 
the area north of Do.urie Creek and here they are confined to the 
top beds·. Elsewhe re JTI.arine fossils 8. re found only in the lower 
part of the I:Iadeline Pormo.tion immediately overlying the Keogh 
Formation. The species present also occur in t he lower part 
of the Madeline Formation . 

Madeline Formation 

LOVier Part or r,:ember 

WB50 (4-3/8 miles on 0. bearing of 1480 from Callytharra Springs) 

Brachiopods 

Permorthotetes (Thomas 9 in press) sp., 

S~£QQhalosia prideri Coler~n9 in press 

Li!lQproductus (CCll1cri nella) sp. 

Streptorynchid sp. 

Neospirifer sp. nov.B. (strongly fasiculate, non-alate). 

WB51 (2~ miles on a bearing of 2250 from Keogh Hill) 

Pelecypods 

Astartila blatchfordi Hosking 193~ 

GIYP.io1eda sp. nov. Differs from G. coleyi Fletcher in 
that the V-ing of the ribbing is on rear 
part of shell. Cf.species from ihb'G'l6.tbt240 feet 
above base ~f type section of Coyrie Formation. 

Aviculopecten cf. subguinguelineatus (McCoy) 1847. 

Brachiopods 

Orbiculoid gen.et sp. 

Strophalosia prideri (i101eman, in press 

Strophalosia sp. nov. B? 

AulQst~es ingens Hosking 1931 

LinQpro.ductus .lQancrinella) sp. 

IIChonetes l! sp.·nov. A, sulcate form 

"Chonetesll sp. nov.B, non-sulcate form. 

Lacks radiating ornament. 

Kia.llgsiella conc1oni Thomas, in press 
PseudQsyrinx sp. 
Neospirifer sp.nov. A.Alate strongly fasciculate. 
Neo~rifer sp.nov.B. Non-alate s~rongly fasiculate. 
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Bryozoans 

Fenestella sp. 

rolypora sp. 

WB60 (3-3/8 miles on a beari ng of 169 0 from Callytharra Spri ngs) 

Pelecypods 

Astartila blatchfordi (Hosl<;:ing) 1931 

Gastropods 

Indet. 

Brachipods 

Orthetacea gen. et sp. indet. 

Strophalosia prideri Coleman 9 in press 

Aulcstegos ingens Hosking 1931 

Linoproductus (Cancrinolla) sp. 
La 

Neospirifer sp. nov.B. 

Bryozoans 

WB66 (3-3/8 miles on a bearing of 212 0 from Keogh Hill) 

Pelecypods 

Astartila blQtchfordi (Hosking) 1931 

Brachiopods 

strophalosiu prideri Coleman? in J.)ress 

Noospirifer sp.nov.A. 

Neospirifer? nov.sp.C. Alate with a very high area -
ap~ears tD have simple ribbing but not 
n Pseudosyrinx. 

WB73 (7/8 mile on n benring of 1250 from Keogh Hill) 

Pelecypods 

Astart iliJ. blo.tchforcU (Hosking) 1931 Sorae specimens 
have a highly developed umbo not seen in 
specimens from t he upper part of t be 
Madeline Formation. 

Glyp~oleda sp. nov. 

Aviculo2,Qcten cf. subguinguelin9atus. Definite primary 
secondary a nd tertiary ribs. 

Pseudon~qlina sp. 

Brachiopods 

Strophalosis prideri Coler:un g in press 

Pseudp.§.ITinx S). 

Neospirifer nov. sp.A. 
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Neos12ifif'er nov. sp.B,. 

lIDiQlasma" trigonopsis (Hosking) 1933 

WB74 ( 3* miles on a bearing of 092 0 from Bogadi outeamp) 

Pelecypods 

PraeunduloilllD. concentric8 Dickins, in press. 

Astart·i].a_p..let tchfordi (Ho ski ng) 1931 

WB82 (4/5 mile on a be:J.ring of 1600 from Six Mile Bore) 

Pelecypods 

Gly?toleda sp. nov. 

Brachiopods 

Strophalo§ia prideri Coleman, in press 

Neos£lfJ.fer sp, nov,B. 

Bryozoans 

WB95 (3/5 mile on a bearing of 2640 from Deep Bore) 

Brachiopods 

Strophalosia--1,2rideri Coleman, in press. 
"Chonetes'l slJ,/ nov. B 
Neospirifer sp. nev,A? 

Bryozoans 

Indet 

1JVB100 (5 mile s on a beari n[!; of 161 0 from Deel) Bore) 

Pelecypods 

Astartila blatchfordi (Hosking) 1931 
Atomorlesma m,ytiloides Beyrich 1865 

GIYP!Qleda sp. nov. 
ChaenomlQ? sp, nov, 

Praeundu,loill,ya concentrica Dickins, i n press 

Spheno.i!ds? sp, 

Gastropods 

Indet . 

. Brachiopods 

Productacea gen, et sp. indo 

Plants 

Equisetale wood remains 
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WB136 (2 miles on :o. bearing of 42° from j\11t.~,~adeline Trig) 
i 

Brachiopods 

St.£Q12h.al:osia prideri Coleman, in press 

Other r emains 

Layered material: ':aoral or sponge. 
, 

WB179 (2-3/8 miles. on a bearing of 359 0 from Breakaway Bore) 

Pelecypods 

Astnrtila blatchfordi (Hosking) 1931 

Aviculo)ecten cf. p"ubquinguelineatus (McCoy) 1847 

Brachiopods 

Strophalosi2-.J2r...ider:i Coleman 9 in press 

Kiangsielln condoni Thomas, i n press 

Neospirifer spj nov. B 

"Chonetes" sp. nov.B. 

Bryozoans 

Indet 

WB182 (2-1/5 miles ;on a bearing of 358 0 from Monument Bore) 

Pelecypods 

Atomoc1esma m,ytiloides Beyrich 1865 

AstartilB blatchfordi (Hosking) 1931 

Aviculopecten cf. . subguingu~lin~atus (McCoy) 1847 

Brachiol::,ods 
I 

"Cholletep,i." ) n B ~ Sl. ov. 

N~o spirif,er sp. nov. A? 

Conulnriids 
I 

Conularia sp. 

WB183 ' (3-4/5 miles bn a bearing of 0040 from Monument Bore) 

Pelecypods 

Atomodesmn rn,ytiloides Beyrich 1865 

Astnrtila' blatchforcU (Hosking) 1931 

Praeundul~mya concentrica Dickins, in press 
I ' 

Aviculopecten cf. subguinguelineatus (McCoy) 1847 

Streblochondrio. sp. 

Gastropods 

Baylen? sp. nov. Same as species in type area of 
Coyrie Formation. 

Cephalopods 

Indet. cotled nautiloid 

Brachiol)ods 

"Chonetes" .SP. nov.B 
- I 

Wood fragments. 
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CC152 (63 feet .above base of Condon t s Section) 
(4 miles on 0. b cari ng of 220 0 from ~.1t. Madeline) 

Brachiopods 

StI:Qj2Qalosia pl'ideri Coleman9 i n press 

Linoproductus (Co.ncpinella) sp. 
Kiangsiella c ondoni Thomas, in 1JreSS 
i'Chonetes" sp. nov. A. 

IIChonetes sp.nov.B. 

Bryozoans 

Fenestellids 

CC153 (76 feet above base of Condon's Section) 
(same locality as CC152) 

CC163 

Pelecypods 

'Aviculopecten cf. subguingQ..elineatus (McCoy) 1847 

Brachiopods 

LinoprQductus (Co.ncrinello.) sp. 
Neospirifer sp. 
Cleioth~idina sp. 
"MartiQ,;Lopsis" sp. nov. 

(Base Madeline - slightly north of Do.urie Creek, 
Coordewandy Station - 1-2/5 miles on a bearing of 279 0 

from l';Ionument Bore). 

Pelecypods 

Atomodesn1.':i m,ytiloides Beyrich 1865 
Astartila bla~chfordi (HoSking) 1931 
Aviculopecten cf. subquinquelinGatus (McCoy) 1847 

Gastropods 

Mourlonia? sp. 

Brachiopods 

1/ 9 hone t e s;r sp I~ .il 0 v • A. 

The fossils of the lower member of the I,Iadeline Forma­
tion are quite unlike those of the basal horizon of the Gne@um 
Formation and there are fevl species in common. On the other 
hand most of the species also occur in t he upper member of the 
Madeline Formation. In the area covered by this report the 
following species appear to be confined to the lower member and 
have not been recorded in these collections from the upper member. 

These are: Strophalosia prideri Coleman~ in press 
Kiangsiella condoni Thomas, in press ~ 

Neospirifer sp.nov.A 
Pseudo syrinx sp. 
Glyptoleda sp.nov. 

Bayleaf?1?,_nov. 

(it oa see page 11). 
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Many specimens of Astartila blatchfordi from the lower 
part of the Madeline Fornmtion have a more prominent beak than 
those found in the up)er part and it is possible that these should 
be separated out as a different variety. 

Pseudosyrinx §lJ. 9 Glyptoleda sP/':nov. and Baylea? sp. nov. 
also occur in t he mil cUe part of the C,)yrie Formati on. ~ On 
this basis the lovver part of the Madel ine Formation can be 
correIa ted with the middl e po.rt of the Coyrie Formation in its 
type area. Additional evidence for this correlation is afforded 
by the u~per part of the Madeline Forma tion wh ich can be correl­
ated with the top part of the Coyrie Formati on and the Mallens 
Greywacl(e in their type areo.s. 

Based on the 1955 field work the stratigro.phical 
evidence indicat0s the up:;;er part of the Madeline Forfllation is 
the equivalent of the top part of the Coyrie Formation and 
1)0 ssib ly the basal lJCl.rt of t he ~·.1allens Greyvracke. 

Some of the sl~cimens of Aviculopecten cf.Gubquinquel­
ineatus from the lower part of the Madeline Pormation shoyv' more 
o.c1vancec1 ribbing than any known from the Coyrie in its type aren. 
This may be due to an a ccic1ent of collection or preservation g or 
to different environmental condi tions or the lower part of the 
Madeline Formation mo.y be slightly younger than its stratigral)h­
ical equivalent in the lnidc11e l)art of the Coyrie Formation. 

Outsid0 the Wooramel River area Str.oph;J.losia prideri, 
Kiangsi~ll.::t co ndoni and Nco spir.j.fer Sl). nov. A have been r0C orded 
only fr om t he Lyndon River o.rea 1]',11ero t.he beds in v/hich they 
occur have been placed in t he lower pa.X't of the Bulgadoo Formation. 
Neospirifer sp. nov.B, which also occurE: in the UFi.)er lX.lrt of the 

Madeline Formation, is also known elsewhere only from the 
Lyndon River locality. 

It is probable that Strophalosio. sp.nov. B.~hich is 
very common in the upper ~art of the ~;1adeline Formation o.lso 
occurs in the IOY/or part. Because of t he type of preservation 
however, it is not easy to distinguish from Strophalosia prideri 
in the lower beds. . 

In the Callytharrn/Gap Pool area, i.e. in the widest 
and possibly the deepest development of the ByrD Basins the 
brnchiopods predominate in numb0r over th0 pelecypods. However, 
at th0 southern end of outcrop near Deep Wel1 9 and i n the north 
of the basin in the Daurie Creek-Congo Creek area pelecypods 
predomina.te in numbers over brachiopods. The sediment is coarser 
in these directions and the chan~e in ratio of brachiopods to 
pelecypods thus reflects either a change in the depth of water 
or a change in the conditions of sedimentation 9 oy both. 

Upper Part or Member 

WB11 (1~ miles on a bearing of 1 L~3° fro m Mt .Madeline) 
Pelecypods 

Atomodesmn ~ytil o ides Beyrich 1865 

Astartila bla tchfordi (Hoski~~ ) 1931 

Chaeno~va SP. nov. 

Pnge 10 ii.. Thomas (in press) rGcords a sj.i1g1e specimen of Kian&§iella 
condoni from the upper part of tho Made line Formation. Tge specimen 
has b0en examined and comparec1with the specimens from the otter 
samples by G.A. Thomas and t he author and the type of preservation 
nnd matrix indicate that the specimen became displaced in the coll­
ections after the present i dentifications Vlere made. The specimen 
comes from the lower part of the Macleline Formation. 

At about 240 feet above the base of the type section 
measured by M.A. Condon. 
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sp, nov. (same species is present in 
Mallens Formation in type area. Differs 
from species in Cundlego Formation which 
has more constant ribbing. Left valve ( 
flatter~ umbo less pointed,shell elonga~~d 
more posteriorly, ;U 

. ..~ .-

Gastropods 
ptychom£halina maitlandi Etheridge Jnr. 1903. 

St~2.h~lla? sp. 
MourlQnia? sp. 

Conulariids 

Conulgria sp. 

Brachiopods 

Stro£halosia sp.nov.B. (Lacks distinct ears of 
£.!..l2£ideri). 

Aulostel£es ingens Hosking 1931. 

Aulosteges sp. nov.? 
IIChonetes ll sp. nov.A. 

Linoproduc_tus (Cancr~nella) sp. 

Neospirifer nov. sp.D 

Crinoids 
Calceolispongia sp. nov. C. 

WB75 (1-3/8 miles on a bearing of 1760 from Bogadi Outcamp) 

Pelecypods 

Astartila blatchfordi (Hosking) 1931 
.~sellina sp. 
Aviculop~cteQ cf. §ubquinqueli~~atus (McCoy) 1847. 
Heteropecte~ sp. nov.' 

Brachiopods 
Neospirifcr sp. nov.B. Non-alate~ s tronglyribbed. 

WB76 (3± miles on 1:1 bearii1g of 248 0 from Bogadi Outcamp) 

Pelecypods 
Heteropecten sp.nov. 

Brachiopods 
"Dielasma" trigonopsis (Hos king) 1933 
Neospirifcr rostalinus V:J.r. crassus and var,~ita 
- (Hosl{ing) 1931 

WB77 (5t miles on a bearing of 1500 from Mt.Madeline). 

Pelecypods 
Astartila bla'tchfordi (Hosking) 1931 

{' r 
.' . 

Pseudol!walina cf. mi ngenewensis (Etheridge Jnr.) 1907. 
:(. ! 

Heteropecten sp~nov. 
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BrQchiopods 

"MartiniOi)sis 1l sp. nov. (Most SllGcimens are smooth 
but a few sho'.'! radiating plicae) .• 

Crinoids 

Calc,eolisronp;ia SPa nov.B. Large square edged bo.sals­
like C. s -)ectabilis but with different shape 
and finer pustules. 

WB81 (2-3/8 miles on a bearing of 046 0 from Keogh Hill) 

AstQrtila blatchfordi (Hoslcing) 1931 

Stutchburia SPa nov. 
Pseudomyglin~ sp. Fine radiatil~ ornament with 

secondary ribs. 
I-Ieteropect~.Q Sl;. nov. 

Gastropods 

Ptychomphalina mai tlandi :cthericlge Jnr. 1903 

WarthiQ SPa 
Macrocheilus? SPa 

Conulariids 

Conulario. SPa 

Brachiopods 

"DielClsma ll trir;onopsis (Hoslcin.g) 1933 
"Dielnsma" SPa (either 0. young ":u".trie;onopsis or 

another species). 

Neo~pirifer rostalinus var. aurita and var. crnssus 
(Hosking) 1931 

"r.iartini.Q.J2,sis" SPa nQv. 

Crinoids 

Cnlceolisponr;io. SPa nov. A (Belonging to 

Bryozoans 

C. bg£!: '1bidc1iensis~ acumino.ta~ truncntg 
series). 

Streblotrypa sp. 
Stenoporo. or Batostomella sp. 

Plants 

Glossopteris SPa 

WB87 (1-2/5 miles on a bearing of 73 0 from Gap Pool) 

Pelecypods 

Stuchburia SPa nov. (wider at back than at front -
a distinct posterior ridge - very tumid 
in middle part of shell). . 

Gen. Incert. (like a young Oriocrassntelln but has a 
crenulated margin). 
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::?racundulom,yo. concentricn? Dickins, in press (hinge 
. . not preserved 9 ribbing concentric). 

AviQ,Y.).ojJecten cf. subquinquelineatus (r/;cCoy~ 1847 

Heteropecten S1J. nov. 

Ptychorgphalina l'll0.i,!.lancl.i Etheridge Junr .1903 

~elle!:QJ2hon Sl), 

Gen. Inc1et 

WB104 ( 3/4 mile on n ' bearing of 0240 from Pindilya Hill) 
"Aulosto,r;;es Horizon ll near Pindilya Hill. 

Pelecypods 

Atomodesnm mytiloides Beyrich 1865 

Aviculoj2ecten cf. su£g,uinq':!,.elinefLtus (HcCoy) 1.847 

Gastropods 

Mourlonia? sp. 

Conulariids 

Conulnria sp. 

BrachioJ;lods 

StrophalQsi~ sp. nov.B. 

AulostQ8GS inp;ens Hosking 1931 

Neospirifcr sp. nov. B. 

Neospirifer byroonsis (Glauert) 1912 

WB108 (1-3/4 miles on a beo.ring of 232 0 from Dilba Bore), 
(probably from tho uppermost beds Qf the 
Madeline Forma:bion) 

Brachiopods 

Worms 

Strophalosia cf. sp. nov.B. 

Aulosteges ingens Hosking 1931 

Burl~oVls with regular trnnsverse ornament lilce a 
crinoid stem. 

WB135 (2~ miles on a bearinG of 102 0 from Nt. Madeline) ' 

Brachiopods 

Strophalosia sp. nov. B • 

. '\ulo ste,r.;£.~J:.ngons Ho ski ne; 193rt 

Strel)t orhynchus Sl). 

I • 

lIDielasmo." trir;ono~)sis (Hosking) 1933 (one of specimenp 
. is very similar to t he single specimen frorft 
the Coyrio Formation in its type area). 0 

Neospirifcr rostalinus VClr. crassus (Hosl~ing) 1931 

Cleioth;t.ridino. sp. I 
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Crinoids 

Qalceolispongia sp. nov.G. (This species is hand 
shaped and ConS1Jecific or closely relate'd 
f orms occur in the top part of the Coyri~ 
Formation in t he type nrea, and on the 
Lyndon River in beds which have been plnceq 
as Lower Bulgndoo). ' ": 

WB166, (2 miles on a' bearing of 2420 from Dilba Bore). 

Astartila blatchfordi (Hosking) 1931 

Pseudomyo.lino. cf. mingenevlensis (Ethe ridge Jnr.) 19,O~ 
),' 

Aviculopccten cf. subguinquelineatus (McCoy) 1847 f 

Conulariids 

Conularia SlJ. 

Brachiopods 

Strophalosia sp. nov. B. 
Auloste,P;cs ugens( Hosking) 1931 
Streptorynchus sp. 
"Dielasmall trip:onopsis (Hosking) 1931 
ITQospirifer sp. nov. B. 
Nepspirifer rosto.).inus? (Hosking) 1931 

WB169 (4-1/8 miles on a bearing of 205 0 from ~!It.Madelinc. 

Pelecypods 
Astnrtila blntchf'pI'di (Hosking) 1931 
Stuchburia sv. nov. 

Strophalosia sp. nov. B. 
Aulosteges inp:ens(Hoskine)1931 
Aulostep;es sp. nov.? Triangular area, no trail J fine 

spine s cf. A. spinosus (Hosking) 1931 

streptorynchus s~. 
"Dielasma" trie;onopsis (Hosking) 1933 
Neospirifer nov. sP. B 
Neospirifer rostalinus vnr. aurita (Hosking) 1931 
Neospirifer? nov. Sl). C.? (High area, pedicle adductoIJ 

muscle docs not project. Strong ridge on 
ei the r side of sulcus in ~Jedi cle valve. i 
AIJl)Go.rs to be ::finsciculate). ~ 

Crinoids 

Calceolis~)0nr;i8. sp. nov. C. 

CC155 (4~ miles on a bearing of 203 0 from Mt .Madeline) 
(225' above base of Madeline, Condonts 
Section). 

Pelecypods 
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Atomoc1esmfL_gy~Giloidcs Beyrich 1865 

Pse~c1omQ!}Qtis sp. 

Brachiopods 

Strophalosia s~. Fine scattered spines~ rather 
flattish . 

1?,.treptorynchus sp. 
Linoproductus (CQQcrinelln) sp. 
Hustediq? Sl). 

00156 (same loco.lity 8.S C0155 - 262' above base of Madeline~ 
Condon's Section). 

Pelecypods 

Aviculol)(~ctinidne gen. et SJ. indet. 

Gastropods 

Ptychoml)hCllino. ooi tla.nc1i Etheridge Jnr. 1903 

Conulariids 

Conul8.rin sp. 

Brnchiopods 

Strophalosia sp. nov. B 

/ullostee£,s inp;ens (Ho sle ine) li':1931 (Very closely 
related or conspecific with A.lyndonensis 
Coleman, in press, from.beds placed as 
LOYler Bulgac1oo). 

Streptorynchus Sl). 
"Dielnsp]a" triGonopsis (Hosking) 1933. 
Ncospirifer sp. nov. B. 
"Martinioj2si s i' sp; nov. (only 1 sIlccimen, well 

developed costae). 
Necspirifer rostalinus var. crassus and var.aurita 

(Hosking) 1931. 

Orinoids 

Oo.lceolispongin Sl). nov. O. 

00158 (2~ miles on 0. bearing of 045 0 from Keogh Hill) 
(same horizon as VJB81 .) 

BrachiolJods 

IDielaslTIa" trip;onopsis (Hosking) 1933 

Neospirifer rostalinus var. crassus (Hosking) 193'1 • . 

00159 (4~ miles on n bem,"ing of 0600 from Keogh Hill). 

Pelecypods 

Stutchburia sp. cf. £. SJ.nov. 
Schizodu~ sp. 
Solenomorpha? sP. 
Aviculopectinidae e en.et sp.indet. 

Gastropods 
PtychOlT1J2~li~n mo.itlandi Etheridge Jnr. 1903. 

. ... 
' I 
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A nilll1ber of forTi1s not IJresent in the lovler part of th~ 
. Madeline Formation appear in the upper j)art. Notable amongst l: 
these are the l)elecypocl H8t~opecten Sj). nov. 9 the bl .... achiopod 
Neos;Jirifer rQstalinus with its two varieties and >Ghree new 
species of CnlceolisJ2..oD.Riq. 

For correlation with the northern :yart of the basin 
important forms are HeteI'upecten Sl). nov. which also occurs in 
the 1\1.:1l1ens GreYV1Clcke 9 Strophctlosia SPa nov.B9 Vi hich occurs in 
the top l)art of the COY1'ie Forl11[ttion in its type area and 
Calceo~isponFf.ia nov.sp.B. which has a closely related or con­
specific form in the top part of the Coyrie Formation in its ty~e 
nrea and on the Lyndon River in the beds plnceu in t he Lower : . 
Bulgadoo. Aulosteges il1p;el1s and probably "Dielasrna" trir;onopsis ' 
also occur in the Coyrie Forma ti on in t he type area. \ . 

' \ 

This evidence would indicate that the UP1)er };)art of t n~ 
WJ.ndeline Formo.tion can be correlatec1 VIi th the u,)')er l)art of the l·t 
Coyrie Formation or possibly part of the Nnllel1;-Greywacke. ~' \ 

Doubt_ful.Hovizons in Mctc1eline .. Fo!:.rnatiol1 

WB103 (3-1/8 miles on a bearing of 1070 from Bogadi Outcamp ~ . 
(from lithology C1.lJpears to be basal ~Iindelin,~~ 

Atomodesmo. mytilo'ic1es Beyrich 1865 

BrachiolJods 

Neospirifer SPa nov.A 

Wood 

tt, \' 
~ (I' 
.' .i. 

The presence of Neospirifer SPa nov. A would suggest t~~s 
sample is from the lower part of the Madeline Fornntion. i;~: 

WB107A (3/8 mile on a bearing of 349 0 from Dilba Bore) 

Brachiopods 

Strophulosi4 SPa in~. 

"Chonetes" sP. · nov. A 

Kiangsiello.? SPa indo 

Conulnriids 

Conulnrin SPa indo 

The l.Jresence of Kicmgsiello. would suggest this so.mple 
is from the lower po.rt of the Madeline Formation. However, the 
record is n doubtful one. 

WB167 (2* miles on a benring of 3260 from Dilbo. Bore) 

Pelecypods 

Atomodesmo. nwtiloides Beyrich 1865 

.Astartiln blQig,hfordi (Hosking) 1931 

Brachioj!ods 

"Chonetes sp. nov. B. 

Neospirifer sp. nov. ~ ..... 

i ~ 

. ' . , 

The presence of Neopsirifer SPa nov.A would suggest this 
snmple is from the lorv er lXl.rt of the MCtdeline Formation although 
it is labelle d "Aulosteges Horizon"? i.e. from the upper pnrt. 
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WB223 (6-3/5 miles on a bearing of 3550 from Monument Bore) 

Brachiopods 

StrQ2halosia cf. prider~ Coleman, in press 
9rthotetaces gen. et sp. 
Kiaggsiella condoni Thomas, in press 

NeQ§Qirifer sp. nov.B. 

The preservation is poor but the presence of 
Kiangsiella condoni would suggest the sample is f rom the lower 
part of the Madeline Formation. 

BQ.gS!g.i._~reYllvacke 

WB78 (6 miles on a bearing of 323 0 from Bogadi Outcamp) 
(near top, close to type horizon of Neospirifer byroensis~ 

Brachiopods 

"Dielasma il trigonopsis (Hosking) 1933 

Neospirifer bzroensis (Glauert) 1912 

WB79 (6 miles on a bearing of 3220 fro in Bogadi Outcamp, 
close to type horizon of ~eQ~irjfer byroensis) 

Brachiopods 

"Dielasma tl trigQ.!!Q21?l-...2 (Hosldng) 1933 
Neospirifer blLoe!!si~ (Glauert) 1912 

Crino~ds 

CalceolisPQ_gg,ia sp. (related to a group found in 
Bulgadoo and above) 

,~. 
\ 

WB80 (4-3/8 miles on a bearing of 059 0 from Keogh Hill~ near b~~~) 
.~ .! , 

Pelecypods 

Astartila blatchfordi (HoEking) 1931 
Heteropecten sp. nov. 

Gastropods 

Ptychomphalina maitlandi Etheridge Jnr. 1903. 

Cephalopods 
PrQ.Einoceras sp. indo 

Brachiopods 
"Dielasma" trigonopsis (HoEk ing) 1933 
Neospirifer rostalinus var. crassus and var. 

auriia ( HoEk ing) 1931 
" Martiniopsis" sp. 

Crinoids 
Calceolispongia sp. nov. C. 

WB98 (5 miles on a bearing .of 0620 from Keogh Hill) 

Crinoids 

Calceoli'§'£Qngia sp~ cf.- 9,. nov. sp.A. 

,~ .~ ~ , 
, .' 

. . 
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WB99 ( 4t miles on a bearing of 059 0 from Keogh Hill) 
probably one of type localities of Aulosteges ingen.s} 

Brachiopods 

Neo spirifer ro stali nus var. crassus (Ho sk ing) '1931 . 
Aulosteges sp. indo 

WB110 (4~ miles on a bearing of 2340 from Dilba Bore) 

Conulariids 

Conularia. sp. 

Crinoids 

Sterno ossicles 

WB171 (1-3/8 miles on a bearing of 233 0 from Bogadi Outcamp) 

Pelecypods 

Aviculopectinidae gen. et sp. indet. 

Conulariids 

Conularia sp. indo 

Brachiopods 

Neospirifer sp. indo 

Crinoid stems 

Wood fragments 

Limonitic pseudomorphs after pyrite 

CC157 (3-7/8 miles on a bearing of 1940 from Mt.Madeline) 

Pelecypods 

Astartila Ql~1ch10rdi (Hosking) 1931 
Heteropecten sp. nov. 

, . 
• l ;. " ,0: 

The fauna of Bogadi Greywacke has less individuals 
and is less diverse in species and genera than that of the 
Madeline Formation. All the species recorded are also present 
in the Madeline Formation with t he exception of Calceolispongia 
sp. which belongs to a group of Calceolispongids not known froPJ 
the Mallens .or the Coyrie but only from formatiolls higher in J, 
the sequence in Western Australia. 

No macro-fossils \vere.:;collected from the Warra 
Warringa - the youngest formation of the Byro Group cropping out 
in this area. } i 

'"[.,-

CONCLUSIons 

The oldest marine fauna dealt with in this report is 
.that from the One Gum Formation. The important feature of thi~ 
fauna is its similarity to t hat of the Callytharra Formation {! 
and its distinctness from the next youngest fauna found in the r 
top of the Keogh Fornution and t he base of the Madeline Format~?n. 

. II. 
The fauna of the top of the Keogh Formation is a sma~l 

one and the same species are present in the lower part of the \U 
Ma.deline Formation. Most of the species present in the lower :'~ '\ 
:part are also found in t he upper part of the Madeline Formatiop( 
but the lower part is characterised by the presence of ;' . 
Strophalosia prideri, Kiangsiella condopi and ~eospirifer sp. · 
nov. A. Pseudosyrinx sp., Glyptoleda sp. nov., and Baylea? Sp.ROV., 
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which also occur in the Coyrie type section, have likewise been 
recorded only from lower part of the iVladeline Formation. 

On the oth er hand Heteropecten sp. nov., Neospirifer 
rostalinus and three new species of Calceolispongia are present 
in t he upper but absent from the Im7er part. These forms 9 

together mith Strophalosia sp. nov. B., allow the upper part of 
the l-iladeline Formation .to be correlated wi th the top part of t h~ 
type Coyrie Formation or possibly part of the Mallens Greywacke~; 

~: 
The study of the fauna of t he Madeline Format ion ~ . 

suggests tha t the beds on the Lyndon River containing a related ~ 
fauna may b e rather the equivalent of the Coyrie Formation than " 
the Bulgadoo Formation as has been previously thought. Re­
examination of field notes and photographs indicates this sugge~~ 
tion may be correct (M.A. Condon, personal communication) . ,~ : i 

., 

The fauna of the Bogadi Greywacke with the exception ~ 
of Calceolispongia sp., does not afford additional information , 
for c Clr' relat io n. Calceolispongia s12., which occurs near t he tog 
of the Bogadi Greywaclce 9 is of a type not k~ov/n from below the ~: :. 
Bulgadoo shale. ' 

Above the Dogadi Greywaclce no fo ssils wer'e collected 
from the Warra Warringa Formntion. 

In the faunas exami ned' there is no indication of any 
forms characteristic of the Wandagee Formation or even the 
Cundlego Format ion wherea s t here is d efini te evidence of forms 
which are older than t hose of Wandagee Formation. The Wandagee . 
Formation has characteristic species of nuculanids, pectinids, 
ppiriferids and calceolispongids, as well as other forms, which 
have not been .. found in t he Wooramel River area. 

Following Teichert (1941, p.399, fig.6; 1942, p.222 
and fig.2) it has been general to correlate the base of the 
Callytharra Formation with the base of the Artinskian Stage of 
the Standard Permian sequence of the Urals of the U.S.S.R. 
Although this correlation is approximate present evidence (see 
Thomas and Dickins, 1954) r!ould appear to al·low only a slight 
re-adjustrm nt of these boundaries and the Callytharra Formation 
can be r~garded as containing rocks of Lower Artinskian age~ The 
upper boundary of the Artiaskia n Stage can be correlated with . 
beds between about the top of the Norton GreYrla.cke and t he base ' 
of the Coolkilya Greywacke. In the absence of marked faunal . 
breaks, the gr'o.dual changes in t he faunas, the stratigraphical 
position and the correlations with the formations to the north 
it can be concluded that all t he faunas considered in this record 
are of Artinskian age and appear to range from Lovver Artinskian :,:. 
(One Gum Formation) to not younger than the middle part oft he . ' 
Artinskian (Bogadi Gre~vacke). 

,'. ' 
" " '\. 
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