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MACROPALEONTOLOGICAL STUDY 

of 

PERMIAN AND PENNSYLVANIAN BRACHIOPODS 

FINAL REPORT 

Foreword 

Tcoconomtc studies and publications on PermO-Pennsylvonion 

broehiopods from the Arctic Islands ore still very incomplete, especiolly so 

tn the case of the Pennsylvanicn; 

Although o percentage of the ldentlficatrons, therefore, moy 

be regarded cs firm (being based on local published descriptions), others, 

qual lfied by ".:.f: 11 _or ".:!!_: ", ore more descriptive than taxonomic. When 

tcxonomic studies ore completed, many new species and some new genera 

will result. 

Most of the tcxa designated "sp. undet 11 will probably prove 

to be new species. In order to Indicate some continuity between collect-

tons from different stations, we hove added, in pare ntheses, the number of 

the locality where this species is best represented; e.g. Phdcoclothyris sp. 

undet. ( 43) • 

With respect to age determinations based on brochiopods only, 

It must be conceded thot these e:re leu precise for this purpose than either 

fusul In Ids or ammonites. For our part, we prefer to derive the date of 

brochlopod ossembl ages on the basis of their fusul in id ossoclutions. Age 
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thus hov(ng been determlned, the brochlopods fumhh o iaf lsfcctory second-

ory crlterlon, when ommonltles or fusul In ids are lucking. 

To this degree our CJge determlnotlons herein may be regarded 

os tentotlve. 

The collect ions excmlned proved to be either Middle Pennsyl-

vonlon or Early Permion. 

Pennsylvonian F (lUncs 

The follow(ng collections· ore Pennsylvcnlun .in cge: 

c 45232 Sto. 7, 35.5 - 39.0 81°351 N, 77 27'W 

c 45260 Sto. 15, 15 81°331 N, 77 :JJ'W 

c 45383 Sto. 27, 907 - 911' 81°561 N, 79 25'W . 

c 45405 Sto. 45, 66.5 - n.o• 81°531 N, 79 15'W 

c 45420 ·sta. 45, 193.5 ... 194. 5' Some 

c 45424 Sto. 45, 216.0 - 225.51 Some 

c 45449 Sto. 64 81° 54' N, 78 551W 

c 45452 Sta. 67 81°541 N, 78 55'W 

c 45454 S.ta. 69 81°541 N, 78 55'W 

c· 45455 Sta. 69 Some 

The Pennsylvonicn collections mc..y be grouped lnto three as-

iemblage units, which ore tentotlvely designated: 

Comedsmo (?) beds 

Cot. no, C 45232 

Antiquotonlo n, 1p. (45) beds 

Cot. nos. C 45260, C 45383? C 45424 

Antiquotonio off. morrownsls teds 
' \ 

Cot, nos, C 45405, C 45420, C 45449? C 45453, 

c 45454, c 45455 

~ 
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The rich brochlopod ouembl oge et 66. 5' - 77. 0 1
, I ocd ity 

45 (C 45405) Is token as most typlcot of the zone. It yielded the follow-

Ing: 

c 4$1o5 St 0 45 at 66, 5 - 77 • 0 I 

Rhipidomelli::r sp. undet. (45) 

Schlzi>pho~lo sp. undet. A ·" 

Schiz.ophorlo sp. undet. · 8., 

New leptoenld (?) genus 

Rugosochonetes ? sp. unclet. (45) 

Antiquatonic sp. off. A. morrowensls· (Mother) 

Echinorio sp, off. E. Semlpunctotc; {Shepard) 

? Gemmulicosta gemmn {Waterhouse) 
I 

Unoproductus sp. off, L. meniscus D. T .C. 

Llnoproductus sp. c.ff. L -. coro (d'orbigny} 

Rudino? sp. undet. 

Rhynchoporo ? 
1
sp. unldent. 

Stenoscismo sp. unident. 

Anthrocospirifer sp. off. A. occidentolis (Girty) 

Neospirifer sp. undet. (45) 

Neospirifer sp. cf. uN. sp. 11 of Waterhouse, 1971, pi. 7. 

Spiriferell ino? sp. undet. 

Cleiothyridino sp. undet. (45) 

Cleiothyrldina sp. off. C. subcircularis (McChesney) 

Compo~ito sp. cf. C. oz arkc.:no Mother 

The s~e zonal osse mbl oge stil I seems to be present 116 feet 

higher in the section (Cot. no. C 45420). This collection comprises the 

fol lowing brochiopods: 

c 45420 Sta. 45 at 192. 5- 194.5' 

Rhlpldomello sp. undet. (45) 

I 
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Schizophorla sp. B. 

~ Derby to? sp. untdent. • 

Antlquotonla ip. off . A. morrowemls (Mother) 

Genus undet. off. Costell aria • 

Kozlowskiell o sp. cf. K .splendens (Norwood and Pratten) • 

llnoproductus sp. off. L. coro (d'o'bigny) 

Rudino? sp. undet. 

Composita sp. undet. {45) "' 

Composlto sp. undet. {45) * 

{NOTE: • indicates addition to the totc1I assemblog&). Other col-

lectlons from the "morrowensis" beds ore the fol lowing: 

c .45453 Station 67. 

Anttquotoni a sp. off. A. morrowel'l$ Is (Muther) 

Llnoproductus sp. unident . 

? Cle iothyridina sp~ off. C. svbcircul aris (McChetney) 

Composite sp. unident. 

c 45454 Station 69 

Antfquoton1o sp. off. A. morrowensls (Mather) 

Echinaria ? sp. unident. 

c- 45455 .Station 69 

Composita sp . cf. C. ozarkono (Mother) 

Llnoproductus sp. c.ff. L. mentscus Dunbart Condra. 

More doubtfully, because of poor preservation,; the following: 

c 45449 Station 64 

? Antiquotonia sp, off. A. morrowensls (Mather) 

Stenoscisma sp. unident. 

Age Evaluation 

Dcsp1to the comparison mode with such Morrowon (Late Namurlan) 

species os Antiquctonlo morrowensis, Cleiothyridino subclrculoris, . and Composito 
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ozorkono, the presence of an Anthrocosplrife r close to A. occtdentd Is end 

of a Kozlowsktan close to ~· splendens seems to lndicote the beds could 

rot bet older then Des Moines ion. 

Hopefully, fusul inid or am·monlte evidence wil I be forthcoming 

and permit o more definitive cge detenninotfon. 

Antiquctontc n. sp. (45) Beds 

At Stution 45 (216.0 - 225.5') some 20 feet obove beds beur-

·• 
ing a "morrowensis" ossembl <-'9e.. a collection (Cat. no. 45424) includes the . 

following brochiopods: 

c 45424 

Rhipldomell o sp. undet. (45) 

Antlquatonia sp. undet. (45) 

Sto • . 45 ot 216.0 - 225.5 

Echinorlo sp. off. E. semlpunctotus (Shepard) 

Ltnoproductus sp. off. L ~ core (d'orbigny) 

Ltnoproductus sp. off. L. menbcus Dunbar and Condra 

Genus l'ff. Prcehorridonio 

Choristites sp. cf. C. ussensis (Stucksnberg} . 

Genus off. Unispirifer 

The some Antiquatonlo, very distinct from A. off. morrowensis = ·r n,-rc·«.1: ·' · · "C --

of lower beds, ocours olso at Station 15, In the following cssociotion: 

c 45460 Station 15 

Antiquctonla sp. undet. (45) 

Ltnoproductus sp. off. L. cora (d'orbtgny) 

L tnoproductus sp. off. L. meniscus D. & C. 

'· 
More doubtfully, .on tho basis of abundant but poorly preserved 

L inoprodu ctus, 
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c 45383 

Llnoproductus spp. 

Pcge 6. 

Stt... 27 et 9C7-911' 

Age Evoluotlon: 

The Antiquotonio sp. undet {45) beds, while containing sig-

nlflcont species not present below / also h<Jve o number of species in com­

mon with the "morrowensis11 beds. Therefore, the two zones appeeir to be 

Immediately time-successive, 0nd both to be of Des Moinsicin cge. 

Camerisma (?) Beds 

The unique brochiopod cssembl age from Stution 7 (Cct. No. 

C 45232) would be difficult to ·ploce · were it not for the cssociated fusuli­

nids. The brachiopod c.&semblcge is ·e:s follows: 

c 45232 

Chcoel I o sp. undet. (7) 

Comerlsma ? sp . undet. (7) 

Choristites sp. unldent. 

Neosplrifer sp. unident. 

Station 7 

The fu1ul inell ids, on casual cxominc:tion, ore probe:bly uncles-

crlbed species of Wedekindellina, Fusullnclla, end possibly, Pseudostc.ffello, 

The combindion of Wedekin<lell ino end fusul inell o is indic..:..t-

lve of early Des Moinesian. Whether the Comerismo (?) ossemblcge ls older 

or younger thon the previous two zones discu~sed is not dctermincb!e en 

brochlopod evidence alone. All three 'zones probobly f~ll within the Middle 

Pennsylvc.nlan, Des Moinesian. 

c 45232 

Chooetl a sp. undet. (7) 

Camerismo (?) sp. vndet. (7) 

Sto. 7 et 35. 5 - 39 .O' 



Chorlst(tes sp. · undet. (7) 

Neospirifer · sp. undet. (7) 

Poge 7. 

The "Co~rlsmo" moy tn foct prove to be a new genus of 
-=~==~ .. -

Stenoscismotocea. 

. , .. 



Permhm F ounos 

The following collections ore of Permlon cge: 

c 45213 Sto. 6, 250.5 - 256.51 81°351 N. I 77°561W 

c 45387 Sto. 40 81°52 1N., 79~5·w 

c 45389 Sto. 41 81°541N., 79°J5'W 

c 45390 Sto. 42 81°~ 1 N., 79~51W 

c 45391 Sto. 43 81°501 
• I 79°'Js•w 

c 45394 Sta. 43 Some 

c 45430 Sto. 56 81°52 1N., 79°lO'W 

c 45431 Sta. 56 Same 

c 45432 Sta. 56 Same 

c 45434 Sta. 57 s1°52 1N., 79°oe•w 
c 45466 Sta. 82 81°.52 1N., 79°10'W 

c 45469 Sta. 82 81°551N., 78° 4-0'W 

Permion collections may be grouped into two seporc:te ossemb-

I age-zones, whi eh we hc;ve designated as · fol I ows: 

Mufrwoodio wyprechti beds - Artfnsklon 

Bothymyonfa lnexpectoto beds - Late Sckmoflion 

Buthymyonia inexpectoto Beds 

As typical for the zone, we toke the krge collection from Stat-

ion 40, which yielded the following brachiopods: 

C 45387 Stutlon 40 

Derbyio sp. un ident. 

? Anidonthu5 minor Cooper 

Anemonorla pse}Jdohorrlda (Wiman) 

Antlquotonlo sp. uni dent. 

Bothymyonla fnexpectata Cooper 

Concrirello sp. undet. (40) 

Genus off. Oerbyello 

i 
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Morglnlfero? cf. M.? costelloto Cooper 

Mulrwoodlo sp. unldent . 

Woggenoconcha sp. uni dent. 

Wellerella? sp. undet. 

Rhynchoporo sp. uni dent. 

Stenosclsma sp. cf. S. mutabile Chernyshev 

Neosplrifer sp. undet. (40) 

Odontospirlfer n. sp. B. 

Punctospirifer sp. vndet. (40) 

Spiriferid ge·nus undet. (6) 

Splriferell a parry on a (Toul o) 

Phricodothyrh sp. undet. (43) 

Olelasmo sp . unident. 

Other co11ectlons belonging to the Bothymyonlo . inexpectato cs -

se mbl 090 are: 

c 45213 

Antlquotonio reticuluto Cooper * · 

Neospirlfer sp. undct. (40) 

Spiriferid genus undet. (6) 

Martini a sp. unldent. * 

{Note: • indiccles additional to the total ossembl oge .) 

c 45389 

Anemonaria pseudohorr!c.Jo {Wiman) 

? Anidcnthus minor Cooper 

Splriferello parryono (Toulo) · 

Mortin lops is sp. cf. M • . oriental is Cherny'h~v * 

Phricodothyris sp. undot. (43) 

c 45394 

Derbyio sp. unident. 

· Loculity 6 

Locality 41 

Station 43 

i Anemonaria pseudohorr!do (Wiman) 
! 

i 
l 
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Antlquotonio reticul oto Cooper 

Genus off. Derbyell o 

J okutoproductus ? sp. unldent . * 

Llnoproductus sp. unident. * 

Mu irwoodio sp. unident . 

Waogenoconcho sp. unidcnt. 

! . 

Stenoscisma sp . cf. S. mutllbile Chern) she~ 

Choristites ? sp . untdeat. • 

Odontospirifer n. sp. A. * 

Spiriferel I o parryano (Toul a) 

Spirifertd oenus undet. (6) 

Crurlthyri s ? sp . uni dent. "' 

Phricodothyrls sp . undet. {43) 

Composite sp . off~ C. triloboto Dunbar & Condra * 

c 45469 

. ? Anid~nthus m !nor Cooper 

Sowerbino sp. untdent. 

Choristttes ? sp. uni dent . ' 

Si;.friferello parrycno Toulo 

c 45466 

Ane monorio pseudohorrido (Wiman) 

Bathymyonia inexpectoto Cooper 

Age Evaluation: 

Station 82 

Station 82 

The brochlopod fau na is wide spread, hovlng o number of species 

In common with the Coyote Butts Formation of Central Oregon {Cooper, 19 57) 

ond with Bamber and Waterhouse's {1971) Zones "Eto" through "Ej" of the 

Jungle Creek For motion of Yukon Territory • 
. , i 

The re OS In the 
1

Easte rn ..:Arctic elide examinotlons by us of other -
collect ions from that oreo), the assemblages ure associated with t·he diognosfk 



Page 10. 

e ulinfd, Aloskanello .yukonensis Skinner & Wilde. According to Petocz. 

(1970), the beds In which the fus uRnld occurs are Late Sokmorlon In age. 

This Is our conclusion also. 

This horizon Is close to that of Thontelnssonond Horker's 

(1960) Faunule 2, In the Belcher Channel Formation of the Grinnell Pen in-

sulo. 

Muirwoodta Wyprechti Beds 

As typical for the zone , we toke the I orge ossembl oge- from 

the top of the Permion succession at Station 43. Here these beds I ie strcti-

grophically higher in the section than the beds of Collection no. C 45394, 

which carry the Bothymyonia inex pecte>ta cssembl Lge . ··' . ,",.,, ... ; 

The following brochiopods comprise the Muirwoodia wyprechti 

Zone at Stat Ion 43. 

c 45391 

Derbyio sp. unlc.~nt. 

Anemonorlo pseudohorrfdo (Wiman) 

Antiquotonio "orctlca11 of Frobold, 1950 

Ccnainella 11concrlniformis 11 of Frebold, 1950 

Kutorglnella ? sp. undet. (43) 

Megousfo sp. ur.det. (43) 

· Sowerbina bullocki {Nelson) 

Woogenoconcho sp. unident. 

Rhynchopora sp. undet. (43) 

Neospirifer grgnwoll I Dunbar 

Neosplrlfer 11faiclger" of Frebold, 1950 

Pterosplrlfer sp. undet. (43) 

Spirtferello cf. droschei (Toula) 

Station 43 

l 
1 

l 
l 
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Splrtferella soronce (de Verneull) 

Splriferld genus undet. (43) 

Phricodothyrls 1p. undet. (43) 

Other collectlon1 from the Mulrwoodia !2erechti zone are the 

following cssembl <...~s: 

c 45390 

Mulrwoodia wyprechtl (Toula) 

Sowerbine: bullocki (Nelson 8. Johnson) 

Stcltlon 42 

Spirlferell a udrasche I" . (of Dunbar, 1962; non. Toul a) * 

c 45430 

Derbyia sp. undet. (56) 

Antlquotonio "orctfco" of Frebold, 1950 

Muirwoodio wyprechti (Toul o) 

Unoproductus sp. · unldent. * 

Odontopleuro n. sp. A * 

Station 56 

Spiriferello 11dr~schel 11 , (Dunbar, 1962; non Toulo) * 

Phrlcodothyrls sp. undet. (43) ~-

Cleiothyridlna (giant $pecies) • 

Stenosc hmo sp. cf. S. mukbife Charnyshev * 

c 45431 Stc.itlon 56 

This collection lot yielded only on incomp~ete Q~.r..~tL<?. lt is included 

among the ~ulrwoodia wypree~tt cssembl uges on the bes is of ih strati­

graphic position between collections C 45430 end C 45432. 

c 45432 

Anemonorla p$eudohorrido (Wimun) 

Muirwoodia wyprechtl (Toulo) 

Station 56 

Splriferella "draschel" (of Dunbar, 1962; non Toulo) 

Sptriferello saronoe (de Verneuil) 
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c 45434 

Antiquotonlo 11 orctico 11 of Frebold, 1950 

Anemonarto pseudohorrlda (Wiman) 

SplrJferella porryana (Toulo) * 

Age Evoluotlon: 

Stotlon 51 

The founo of the Muirwoodio ':*'rprechtl Zone Includes many 

elements thot link It with the Upper Morine Group of NortheCJ5t Gre~nlond 

(see frebold, 1950; Dunbar 1 1962). Among these ore: 

Antlquotonlo 11orctlco" of Frebold, 1950 

Concrinello 11cancrlniformis 11 ditto 

Neosplrlfer "fosciger" ditto 

Muirwoodio wyprechti (Toul~) · ,, 
Neo!plrifer gronwo!li Dunbar 

Spiriferello "droschei" (Dun.bar 1962; non Toulo)" 

Splriferello cf. droschei (ioulo) 

Spiriferello porryona (Toulo) 

Dunbar ( 1962) retllustrctes Toulo's origfnol flgures ol "Spirifer" 

drcschei from Svclbrrd, as well cs figures of specimens from Northe0st Green-

land. It is our impression thut the latter comprise o different but clossly re-

I oted 5pecles, which in the current collections, we designate os Spirifireilc. 

"drc.schci" of Dunbar, non Toul o • . Both ~pecles ere present in the collections 

frcm the M. ~prechti beds. 

Spirlferell a pcrryano, another Svc.lbcrd species, wcs recognized 

by Dunbor from Green! cind on the bosls of o single s?aclmen in on cssocld-

ion of Artlnskkn age equivalent' to our Muirwoodio ~prechti Zone. 

I 
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Our studies of a number of collections from the eastern Arctic e 
lslonds Indicate thot the Athysis omdrupl Assembloge (our Mulrwoodlo ~ 

-

rechtl beds) ond the Schwogerlno jenklnsl fusul in id ossembl c;ge are Inter-

mingled ond contemporaneous. (Unfortunctely, in earl fer reports, we cppl led 

the name Spiriferello p<.:rry-:ino to deslgnote these beds. The pregent study 

hows thct ~. parryr "'-' is quite long-ranging; therefore we now substitute the 

nome Mulrwoodiu wxprechtl us thtt zonol denignote.) -
On the basis of the fusulinod ossock.t ion end on stratlgrcphic 

position, rather than on the joint occurrence o f Spiriforello scir0noe , we <ilso . . 

correlate the Muirwoodlo ~¥yprechti beds with Fc..unule 3, ot the top of the 

Belcher Chcnnel Formation of the Grinnell Penlnsul a (see Hcrker & Thorsteins.-

son, 1960) 

Tu~ning to northwes~ern Canodo, we find among fossils In the 

lower purt of the Tokkandit Formation, (Zones Fa or.d Fs), the following: 

Sowerbinc c~. bullock!, Spirifcrell a soro.nc..-e, ,l>.nemon·.:iria pseudohorridc.;,_ end 

the ~. jenkonsi Zone fusul in id, Schwc.::gerinc hype rboreo (Salter} ~~de Bamber 

ond Woterhous~, 1971, pp. 165, 166). 

From lhe some crea ond horizon, Nelson ood Johnson (1968), 

record Sowerbino bullocki, Splriferella saranc.e, ~ roj::ih (close to the S?irifer-

ella we Identify ubove os ~· 11draschei 11
), Muirwoodk greenlcndico (presum-

cbly our M. wyprechti, which Is clo5e to thut Uflmlon species), us well os 

the fusul lnlds Schwcgerino jankinsi and ~. ,hyperborec.;. On Eost Porcupine 

River (op. cit., p. 719, text fig. 2), they ~how beds with en abuncknce of 

Sowerbino bullock! lying about 100 feet above beds with Bothymyonla 

I 
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lnexpectato, recall Ing the relationship of the two zones ot Station 43 of the 

present study. Harker and Thorstelnsson, 1960 olso give the zone on Early 

Leonordon equlvolency . As to the brochlpod assemblage ot the top of the 

Upper Maine Group In Northeast Greenland, Dunbar et al ( 1962) concede 

that the beds might be os young as Leonordon. 

This Is, under the ctrcumstonces, u fairly remarkable concemus, -

ot least that the beds Involving the Schwagertno jenkinst fosullnid zone end 

the Muirwoodia wyprechti {equals Athyris omdrupl) brochiopod zone ore .. leon-

ordan (Art inskion) in age. 

Our current interpretation is that they ore Late Artonskion. 

The fauna listed by Dr. A. Logan, from 11 10 m lies northwcst of 

Yelverton Lcke 11 (G.S.C. Loe. C 1886) (G.S.C. Poper 6&-31, p. 14) op-

pears ro have come from beds we would Include in our Muirwoodio Y!'tprechti 

Zone. 


