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Thirty-five species of gastropods are described from a gastropod-

dominated faunule (USNM locality 38755) within an unnamed Middle

Devonian clastic unit in the Livengood quadrangle, east-central

Alaska. Three new genera are described, each represented by a single

new species: Pseudomphalotrochus dutrol, Clathronema cloughi, and

Alaskozygopleura crassicostata. In addition, 11 new species belonging

to extant genera are described: Bucanopsis sullivani, Bellerophon

(Bellerophon) chapmani, B. (B.) livengoodensis, Straparollus

(Euomphalus) bundtzeni, Buechelia nodosa, Peruvispira churkini,

Gyronema ormistoni, Naticopsis (Naticopsis) bowsheri, Naticopsis

(Jedria) deckeri, and "Goniasma" plumleyi.

Conodonts recovered from limestone beds 24.7 rn above the gastro-

pod horizon indicate an australis Zone (mid-Eifelian) age. A middle

Eifelian age for the gastropod fauna of USNM locality 38755 is

accordant with the high number of the same or similar species shared

with undescribed early-middle Eifelian faunas from west-central Alaska

Redacted for Privacy



(Nixon Fork terrane). A single, new gastropod-based community, the

Buechelia nodosa Naticopsis (Jedria) deckeri Alaskozygopleura

crassicostata Community, is defined on the three most abundant species

present in the faunule, each representing respectively 21.8%, 14.4%,

and 13.0% of the gastropod specimens collected.

Two new Eifelian paleobiogeographic subprovinces are defined for

gastropod faunas of the Cordilleran Region of the Old World Realm: the

Alaska-Yukon and Nevada Subprovinces. The Alaska-Yukon Subprovince

includes faunas from west-central Alaska (Nixon Fork terrane) and

east-central Alaska (Livengood terrane). It is characterized by a

rich calcareous green algal flora (absent in Nevada), greater diver-

sity and more highly ornamented shells than that of the Nevada

Subprovince in central Nevada. These differences are thought to

indicate that these areas were located in the equatorial and warm,

subtropical regions, respectively.

The faunal unity of interior Alaskan Paleozoic rocks in the

Eifelian, and throughout much of Ordovician-Devonian time, as well as

lithofacies continuity with rocks of the Yukon Territory suggests that

this region represents a western extension of the Cordilleran geosyn-

dine, albeit tectonically slivered, and not a collage of disparate,

accreted terranes.



Taxonomy and Paleobiogeographic Affinities of an
Early Middle Devonian (Eifelian) Gastropod Faunule
from the Livengood Quadrangle, East-Central Alaska

by

Robert B. Blodgett

A THESIS

submitted to

Oregon State University

in partial fulfillment of
the requirements for the

degree of

Doctor of Philosophy

Completed April 28, 1987

Commencement June 1987



APPROVED:

Professor of Geo gj, in charge of major

ad çf Department o

Dean of Gradu

logy

Date thesis is presented ADril 28. 198

Redacted for Privacy

Redacted for Privacy

Redacted for Privacy



TABLE OF CONTENTS

INTRODUCTION 1

STRATIGRAPHIC SETTING 4

LOCALITY DESCRIPTION 8

PALEOECOLOGY 9

AGE 17

PALEOBIOGEOGRAPHIC AFFINITIES 22

TECTONIC IMPLICATIONS 34

SYSTEMATIC PALEONTOLOGY 37

BIBLIOGRAPHY 104

APPENDIX

EXPLANATION OF PLATES 113

PLATES in pocket



TAXONOMY AND PALEOBIOGEOGRAPHIC AFFINITIES OF AN
EARLY MIDDLE DEVONIAN (EIFELIAN) GASTROPOD FAUNULE
FROM THE LIVENGOOD QUADRANGLE, EAST-CENTRAL ALASKA

INTRODUCTION

In this study the gastropods of an unusual molluscan-rich faunule

are described. The material was collected on numerous occasions

during the summers of 1982 through 1986. All type and figured speci-

mens are deposited in the United States National Museum (USNM). The

fossils are all from USNM locality 38755 (Fig. 1), which is located on

the north side of a recently expanded road-cut of the Elliott Highway,

5.3 km (3.3 ml) 5 400 E from the small town of Livengood in east-

central Alaska. The locality is within an unnamed clastic unit of

Middle Devonian age, informally referred to as the "Cascaden Ridge

unit" by Weber i. (1985). On the geologic map of the Livengood

quadrangle of Chapman e.t ..i. (1971), the unit was mapped as "Dcl".

This same unit has been mapped on the smaller-scale geologic maps of

Bundtzen (1983), Albanese (1983), Smith (1983) and Robinson (1983) for

the Livengood B-3, B-4, C-3 and C-4 quadrangles, respectively.

Various elements of the fauna of this unit have previously been

discussed, and in some cases, illustrated. McAlester (1962) described

a new species of the pterioid bivalve Actinopteria, A. taberi, the

type locality being an abandoned borrow pit located on the north side

of the Elliott Highway, "approximately 7 miles southwest of Livengood"

(ibid, p. 4). Oliver j.j Oliver .i. (1975, p. 33 and table 16)

briefly discussed and listed corals, primarily tabulates, from this

unit. In addition, he illustrated an unnamed species of Heliolites
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(ibid, p1. 20, figs. 11-12). Ormiston (1972, P. 601) referred to the

occurrence of an Eifelian age trilobite he identified as Dechenella

aff. . haldemani (Hall, 1861), specimens of which were recovered from

another abandoned borrow pit located on the north side of the Elliott

Highway, 3.05 km (1.9 mi) west of the type locality of Actinopteria

taberi McAlester. Mertie (1937) provided faunal lists of fossils

determined by Edwin Kirk from several localities within this unit;

these are of limited diversity and considering that the identifica-

tions are outdated they will not be discussed here.

Most of the fossil-bearing horizons in this unnamed Middle

Devonian clastic unit have yielded faunas composed of low-diversity

bivalve-dominated communities, the most typical dominant species being

Actinopteria taberi. The majority of Devonian bivalve-dominated com-

munities elsewhere have been ascribed to a shallow-water, near-shore

paleoenvironment. Prominent examples include communities described

from the Lower Devonian Rhenish facies and Middle Devonian Lenne-

schiefer of West Germany, and the Middle and Upper Devonian Catskill

clastic wedge of New York and Pennsylvania. Virtually no documenta-

tion exists for similar communities in the Devonian of either western

or Arctic Canada or Nevada; most communities described to date from

this region are dominated by either brachiopods or corals (see Boucot

and Perry, 1981; Johnson, 1977; Johnson and Kendall, 1976; Lenz, 1976;

Niebuhr, 1977; and Noble and Ferguson, 1971).

In addition, an attempt is also made to describe the paleoecolo-

gical setting of this faunule, and to relate the described gastropods

to a paleobiogeographic framework. The latter task is complicated by

the near total lack of attention given to Devonian gastropods in
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western and Arctic North America, in contrast to the much better known

record of brachiopods, corals and trilobites, upon which the Devonian

paleobiogeographic subdivision of this part of the world has been

based. The Pragian-Eifelian interval is the acme of endemism during

the Devonian, and the writer attempts to provide a preliminary survey

of Eifelian gastropod paleobiogeography of western and Arctic North

America, based on his collections from east-central and southwestern

Alaska, as well as upon collections loaned or donated to him from

various sources: (western Brooks Range of Alaska A.R. Ormiston;

District of Mackenzie, Northwest Territories B.D.E. Chatterton; and

Nevada - J.G. Johnson), and also for the mid-continent and eastern

regions of North America based upon review of published literature

with descriptions of Eifelian age gastropods from these areas.

The richest Eifelian gastropod faunas from western North America,

outside of Alaska, are from the collections of J.G. Johnson, and are

presently being prepared for publication (Blodgett and Johnson, in

prep.). Comparison is made in the text between Alaskan species which

are congeneric with Nevadan species, with the understanding that the

trivial names applied to the Nevadan species, pending publication,

constitute nomina riuda.
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STRATIGRAPHIC SETTING

The Devonian clastic unit (which is not formally named, but which

has been referred to as the "Cascaden Ridge unit" by Weber

1985) in which these fossils were found was first described by U.S.

Geological Survey geologist J.B. Mertie in his bulletin on the geology

of the Yukon-Tanana Upland (Mertie, 1937). Subsequent work by

Chapman, Weber and Taber (Chapman ..i., 1971) showed that well over

half the rocks mapped by Mertie as Devonian should be separated and

defined as part of a Mesozoic flysch section. The Devonian in the

vicinity of Livengood was studied by R.L. Foster as an adjunct to his

thesis work on the mafic/ultramafic complex at Amy Dome south of

Livengood (Foster, 1966).

The Devonian clastic unit crops out on the south side of a

faulted anticlinal structure which is centered in the Livengood quad-

rangle near the village of Livengood (Chapman fl.j., 1971). This

unit extends from Lat. 65° 20' N, Long. 149° 51' W where it wraps

around the west end of the anticline, north-eastward to Lat. 650 29'

N, Long. 1480 21' W where it disappears under the younger Mesozoic

flysch, a distance of about 72 km (45 mi.). The best exposures of the

unit are found in new road cuts just southeast of Livengood or in a

series of old borrow pits on the Elliott Highway 16 to 24 km (10 to 15

ml.) southwest of Livengood.

A conglomerate is found at the base of the section, tightly

packed (clast-supported) with subrounded to well-rounded granules to

pebble-sized clasts of varied shades of gray and black plus quartz in

a sandy quartzitic matrix. The conglomerate weathers to a pale

brownish gray. A local variation of the conglomerate on Ruth Creek
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close to Livengood, in addition to chert, contains rounded clasts up

to 6.3 cm (2 1/2 in.) in diameter of very light gray felsic igneous

rock. Close to fossil locality USNM 38775, another conglomerate is

found at the base of the unit made up of subangular to subrounded

clasts of various mafic igneous rocks in a matrix of smaller grains of

the same type. The rock is dark olive gray. Although the contact is

not clearly exposed, there is no sign of intrusive contact effects and

the conglomerate is assumed to be lying unconformably on a mafic

igneous complex and to be derived locally in part from this complex.

Conglomerates, however, are rare (1 to 2 percent) in the section.

The bulk of the unit is a rather monotonous, relatively thinly layered

sequence of about 60 percent medium dark gray shale, 25 percent of

slightly iron-stained light olive gray siltstone and 10 percent sand-

stone. The shale is brittle and breaks into small, flat slaty chips

or, commonly, in pencil- or needle-like bits.

The sandstones are very fine to coarse grained, medium hard to

hard, massive, and break across, as well as around the grains. Thin

sections of the sandstone show it to be made up of angular grains of

20-35 percent rock fragments, and in some places with up to 15 percent

feldspar. It is well sorted, but poorly graded. Most of the sandy

clastics can be classed as immature lithic arenites (Williams, Turner,

and Gilbert, 1974) or subgraywackes (Pettijohn, 1949). Calcareous

rocks are very rare. There are thin lenses of fossiliferous, dark

gray limestone with limestone rip-up clasts in the conglomeratic part

of the section at Ruth Creek, very limited coral-bearing carbonate

layers along the road west of Livengood, and a conodont-bearing thin

limestone bed at the far western end of the anticline. The unit is
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Figure 1. Index map showing location of USNM locality 38755 in the

northwest corner of the Livengood B-3 quadrangle (SE1/4 of Section 25,

T. 8 N., R. 5 W.). Base map is that of the Livengood B-3 topographic

sheet, 1954 edition (photorevised 1975). Each numbered section is one

mile square.



7

intruded by quartz porphyry and monzonite of probable Cretaceous/Ter-

tiary age.

Although this clastic unit is usually called sedimentary it is

really a metasediment of low metamorphic grade. According to Foster

(1966) the unit was regionally metamorphosed to the quartz-albite-

muscovite-chlorite subfacies of greenschist fades metamorphism.

A fairly extensive fauna of bivalves and gastropods, and to a

lesser extent of brachiopods, scaphopods, trilobites, tabulate and

rugose corals, tentaculitids, crinoid ossicles, ostracods, conodonts,

calcareous algae, and even vascular plant fragments has been found.

Some of the sandy beds have coquinoid layers at the base.

The clastic unit apparently lies unconformably on the mafic/ul-

tramafic complex of probable Cambrian age, on a dolomite, black chert,

and volcanic unit of late Precambrian or Cambrian age and on the

Livengood Dome Chert of Late Ordovician age (Chapman , al., 1980).

Certainly, these siliceous and mafic igneous rocks could have been the

source of the clasts in this unit. The Devonian is overlain, either

stratigraphically or structurally, by the Mesozoic flysch sequence,

possibly in a faulted unconformity. Determination of the actual

thickness of the clastic unit has been undertaken. This task may be

impossible due to the poor exposure and lack of correlative sections,

but a conservative estimate would be that the unit is at least several

hundred meters thick. The most completely exposed sections are along

the north side of the Elliott Highway, in road-cuts including and to

the east of USNM locality 38755.
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LOCALITY DESCRIPTION

All the fossils described here were collected from USNM locality

38755 (Fig. 1), which consists of a slightly resistant, lensoid mass

of yellowish-brown siltstone, several meters thick, interbedded with a

sequence of predominantly finer-grained, shaly beds exposed above the

road base on the north side of a recently expanded road-cut of the

Elliott Highway. This locality is situated about 4 meters east of a

more resistant exposure of a monzonite dike, which is shown as unit

"Tdf" on Bundtzen's (1983) geologic map of the Livengood B-3 quad-

rangle. The geographic coordinates of the locality are: SE1/4 of

NE1/4 of SE1/4 of Section 25, T. 8 N., R. 5 W., Livengood B-3 quad-

rangle; Latitude 65°29'20" N., Longitude 148°28'04" W.



PAL EOECOLOGY

The fauna from USNM locality 38755 occurs in a lensoid mass of

yellowish-brown siltstone, several meters thick, which is interbedded

within a sequence of predominantly finer-grained, shaly beds. The

lensoid nature of the outcrop, the presence of abundant pebble- to

cobble-sized clasts (most are shale, but minor lime mudstone clasts

are also present), as well as the commonly fragmentary nature of the

larger shell fragments indicate that it is representative of a channel

deposit, and as such that its contained fossil fauna and flora has

been transported. It is presently uncertain whether this deposit was

formed as a tidal channel deposit, or if it was formed as debris flow

at the toe of an ancient paleoslope. Detailed petrographic and sedi-

mentologic analysis of this formation has yet to be undertaken. A

shallow-water, near-shore shelf setting for most of the unit is indi-

cated by the dominance of most of the known fossil collections by

bivalves (especially the pterioid Actinopteria) in the typically more

shaly parts of the section. This is especially true for the few

scattered faunal-bearing horizons found upsection to the east of USNM

locality 38755. Bowen
. j.. (1974) noted in contrast to the other

defined communities of their study, that molluscs dominated their

Bellerophon Community (containing primarily herbivorous gastropods and

deposit-feeding bivalves), interpreted by them to have occupied the

nearshore portion of the delta platform of the Upper Devonian (Fras-

nian) Sonyea Group of New York. The Bellerophon Community represented

the nearest shore marine community recognized in their study of a

community transect across the shelf. Boucot (1975, p. 256) recognized

an entity he defined as Pelecypod Communities, which he employed for
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bivalve-dominated, infaunal communities in the Benthic Assemblage 1

and 2 positions, representing extremely shallow (low intertidal to

shallow subtidal) depths. With only a few exceptions, nearly all

collections from the unnamed Devonian clastic unit are dominated by

molluscs (bivalves, gastropods, and rare scaphopods), and thus would

be in accord with a near-shore, shallow-marine setting for the major-

ity of the unit. It should be noted, however, that the majority of

examined beds of the unit are lacking observable fauna or fauna]

debris. This is typified by the extensive road cut in which USNM

locality 38755 occurs. Here, only a few of the stratigraphically

overlying beds yield bivalve-dominated communities occurring in either

silty or shaly beds. Most of the shaly beds separating these isolated

beds appear to lack any fauna. It would thus seem very probable that

many of these beds were deposited under anoxic or very low oxygen

bottom conditions.

The fauna of USNM locality 38755, occurring in a lensoid silt-

stone channel deposit, though showing evidence of transport, appears

to represent a displaced community assemblage dominated by molluscan

elements. Gastropods (see Table 1) are by far the most abundant

element and are exceedingly diverse (35 species being present), fol-

lowed by bivalves (at least 5 species present), scaphopods (2 species

present, Prodentalium sp. and PlagiocilvDta sp.), undetermined ortho-

conic nautiloids and rare tentaculitids (Dicriconus). Brachiopods are

not common, and are represented by only two species, SchizoDhoria sp.

(common) and an unidentified stropheodontid (rare). Solitary rugose

corals (at least two species present) and dendroid tabulate corals

(one species present) occur in moderate abundance. Trilobites are
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extremely rare, being represented by a single specimen of Dechenella

sp. (identification by A. R. Ormiston). Echinoderms include moderate-

ly abundant pelmatozoan ossicles, and a single echinoid specimen and

isolated echinoid plates and spines identified by J. Wyatt Durham as

belonging to Pholidocidaris n. sp. The dominance of the fauna by a

richly diverse assemblage of molluscs is strongly indicative of a

near-shore, shallow-water setting. The shallow-water origin of this

fauna is also confirmed by the accompanying flora, which includes

abundant dasycladacean algae (Coelotrochium sp. and an unidentified

form). The abundance of such algal remains suggests a very shallow

(upper part of photic zone) origin. The unusually high taxic diversi-

ty exhibited by the gastropods is typically rare for most collections

of mid-Paleozoic age. It would seem that the extreme abundance of

calcareous green algae accompanying this fauna indicates that perhaps

such an algal-rich environment was capable of supporting an unusually

diverse gastropod fauna. Most Paleozoic gastropods belong to the

Archaeogastropoda, whose present day representatives are primarly

algal grazers. Proving or disproving the herbivorous habit of all

Paleozoic archaeogastropods is difficult. However, the unusually high

diversity shown by the gastropod element of this fauna, in light of

the abundance of the associated algal flora would seem to suggest that

most Paleozoic archaeogastropods probably were also primarily herbivo-

rous. Equally diverse gastropod faunas are known to the writer from

the Eifelian of southwestern and west-central Alaska (Nixon Fork

terrane), many species of which are conspecific or closely allied with

species described here. These faunas too are accompanied by an ex-

treme abundance of calcareous green algae, indeed by the two same
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species noted above in this unit, as well as by the udoteacean genus

Lancicula (Poncet and Blodgett, in press) and charophytes. A prob-

able explanation for the unusually high taxic diversity of these

gastropod-dominated communities is that the level bottom substrate

that hosted them also supported an unusually abundant and diverse

algal flora, including both calcareous and uncalcified forms, provid-

ing a rich and diversified food source for the latter. It is also

likely, as in modern sea grass communities, that several differing

communities may have co-existed as stratified canopies in such a

shallow-water (upper level of the photic zone) level bottom environ-

ment. The writer has seen this frequently recurring association of

unusually rich and diverse gastropod faunas in association with abun-

dant calcareous algae so often in the Eifelian of Alaska as to believe

that this is not only plausible, but the most reasonable explanation

for this association.

Since gastropods form the overwhelmingly dominant faunal element

of this faunule, it is considered probable that it can be defined as a

community in terms of the representative gastropod species present.

Despite the great interest and accumulating literature on mid-Paleo-

zoic communities since 1965, to date no communities have been defined

wholly or in part on Lower or Middle Devonian gastropods. The writer

is familiar with only a single such community defined from the Upper

Devonian, that being the Bellerophon Community of Bowen et al. (1974)

from the Frasnian Sonyea Group of New York.

The term Buechelia nodosa Naticopsis (Jedria) deckeri -

Alaskozygopleura crassicostata (new community name) is proposed here

to represent the presumed community element represented by this
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faunule. It is a high diversity (35 species of gastropods present)

high dominance community association. The three nominate species of

this association together account for 49% of the gastropod specimens

collected at this locality, and respectively account for the following

percentages as follows: Buechelia nodosa n. sp. (21.8%); Naticopsis

(Jedria) deckeri n. sp. (14.4%); and Alaskozygopleura crassicostata n.

gen., n. sp. (13.0%). Other frequent but less abundant gastropods of

this association include Bellerophon (Bellerophon) livengoodensis n.

sp. (8.6%), Retispira sp. (4.1%), Pseudomphalotrochus dutroi n. gen.,

n. sp. (6.5%), Naticopsis (Naticopsis) bowsheri n. sp. (5.9%), and

Clathronema cloughi n. gen., n. sp. (4.3%). No other faunal element

from any of the other non-gastropod groups forms a significant per-

centage of this community at the species level, and as such has no

major role to play in this discussion. Calcareous algal remains are

relatively abundant (Coelotrochium and an unidentified form). On the

basis of their abundant occurrence here, and also in other similar

gastropod rich associations observed in the Elfelian of southwestern

Alaska, it is thought that this community probably hosted a whole

plethora of algae (both calcareous and non-calcareous), providing a

rich food source for the unusually high diversity of gastropods obser-

ved in this association. It would seem likely that this community

developed as a level-bottom association in a shallow (upper part of

the photic zone), probably lagoonal or protected environment. The

rich and abundant algal floras associated with Devonian reef buildups

may also provide a major food source upon which gastropods may graze.

Other than these shallow-water, lagoonal level-bottom gastropod-algal

associations, the only other Devonian habitat supporting taxonomically
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Table 1. Faunal list of gastropods (plus their numerical abundance

and percental representation) at USNM locality 38755.

RI
I

0/
/0

Bucanopsis sullivani n. sp. 12 1.5

Bellerophon (Bellerophon) chapmani n. sp. 19 2.4

Bellerophon (Bellerophon) livengoodensis n. sp. 67 8.6

Retispira sp. 32 4.1

Straparollus (Euomphalus) bundtzeni n. sp. 16 2.0

Straparollus (Serpulospira) sp. 1 0.1

Masticiospira harrisae n. sp. 28 3.6

Pseudomphalotrochus dutroi n. gen., n. sp. 51 6.5

Hypomphalocirrus cf. H. rugosus Linsley 23 2.9

Buechelia nodosa n. sp. 171 21.8

Callistadia? sp. 2 0.2

Ptychomphalina sp. 1 0.1

Bembexia sp. 4 0.5

Peruvispira churkini n. sp. 3 0.4

Euryzone n. sp. 1 0.1

New genus, new species aff. "Pleurotomaria" binodosa 1 0.1

Gyronema ormistoni n. sp. 11 1.4

Naticopsis (Naticopsis) bowsheri n. sp. 46 5.9

Naticopsis (Naticopsis) sp. 1 0.1

Naticopsis (Jedria) deckeri n. sp. 113 14.4

Murchisonia (Murchisonia) sp. 7 0.9

Aclisina? sp. 1 0.1

Stegocoelia (Taosia)? sp. 6 0.8

"Goniasma" plumleyi n. sp. 3 0.4
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Table 1 (continued)

indeterminate pseudophorid 1 0.1

Loxonema sp. 1 1 0.1

Loxonema sp. 2 1 0.1

"Loxonema" cf. "L" cingulatum Whiteaves 1 0.1

Clathronema cloughi n. gen., n. sp. 34 4.3

indeterminate loxonematid 6 0.8

PalaeozygoDleura sp. 1 0.1

AlaskozygoDleura crassicostata n. gen., n. sp. 102 13.0

Subulites (Fusispira) sp. 10 1.3

Strobeus aff. S. puichella (Whiteaves) 5 0.6

streptacid?, n. gen., n. sp. 1 0.1
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diverse gastropod faunas are in reef settings (i.e. Koneprusy Lime-

stone of Czechoslovakia, Massenkalk of West Germany).

It may be argued that this faunule does not represent a true

community (recurring association of faunal elements) since it was

deposited as a channelized deposit, representing either a debris flow

or a tidal channel. Though the various elements of the faunule have

obviously been displaced, major mixing or "telescoping" of communities

does not appear to have occurred. The general character of this

fauriule with its dominance by molluscs (primarily gastropods) and lack

of abundant, more open-marine elements such as brachiopods, suggest

either no mixing or limited mixing. Also mitigating against the

community mixing possibility is the overall similarity of this assem-

blage to other gastropod-algal associations observed in .j-situ level-

bottom carbonate beds of Eifelian age of the Cheeneetnuk Limestone and

Whirlwind Creek Formation of west-central Alaska.
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AGE

The megafauna of USNM locality 38755 presently is difficult to

precisely correlate. Brachiopods are few and not abundant, the most

common form being SchizoDhoria sp., whose internal shell characters

are presently unknown. Neither the tabulate or rugose corals from

this locality has as yet proved useful in age determination, though

their study is still incomplete. Of the non-gastropod molluscs, the

bivalves are too poorly known from the Devonian of either western or

Arctic North America for them to prove very useful for age control at

present. Too little is known about Devonian scaphopods, even on a

global level, for any age control to be derived from this group. Nor

do any of the nearby superjacent beds of the same road-cut as this

faunule occurs in provide any clearly age-diagnostic megafauna. Only

low-diversity, high-dominance bivalve communities are present. The

calcareous algal genus Coelotrochium (a dasycladacean) is one of the

most age significant fossil elements found at this locality. In West

Germany it is known from rocks of late Emsian-late Eifelian age

(Siegfried Rietschel, written communication, 1981), and is known from

a number of localities of Eifelian age in west-central Alaska.

Gastropods, which form the overwhelmingly greatest portion of the

shelly biomass of this faunule, have up to the present been little

used in Devonian stratigraphic correlations at any geographic level

(local basin, regional or global level). This is in part due to their

predominantly limited abundances in only certain biofacies (reefal or

shallow lagoons), as well as to the general lack of interest shown on

the part of most Twentieth Century paleontologists in Paleozoic

gastropods. However, the fact remains that when properly studied from



-

18

the perspective of numerous, geographically dispersed collections,

even such ecologically restricted groups as Devonian gastropods can

prove to be valuable in correlation, as has been the writer's exper-

ience working with Eifelian faunas of Interior Alaska, where during

this time they have the highest level taxonomic diversity of any

megafaunal group, surpassing even the usually more diverse brachio-

pods. At the generic level, the overall aspect of this faunule is

strikingly Middle Devonian, containing the following genera which are

relatively widespread and known only from rocks of that age:

Mastigosoira, Pseudomphalotrochus n. gen., Hypomphalocirrus,

Buechelia, and Clathronerna n. gen. However, none of the above genera

is restricted to the Eifelian or the Givetian only. It should also be

noted that the Gyronema present in the collection belongs to the

nodose species-group, restricted in age to the late Ernsian-Givetian

interval. Comparison with other described faunas of Middle Devonian

age from North America leaves much to be desired, due to the generally

poor scattering of documented gastropods of this age. Two of the

species present in the faunule, Mastigospira harrisae n. sp. and

F-Iypomphalocirrus cf. H. rugosus Linsley, are most similar to species

described from the late Elfelian age Rogers City Limestone of

Michigan. Three of the species present, Gyronema ormistoni n. sp.,

Loxonema" cf. "L". cingulatum Whiteaves, and Strobeus aff. S.

puichella (Whiteaves) are most similar to species known from early

Givetian age beds of the Winnipegosis Formation of Manitoba. As noted

above, these similarities are of dubious value, when it is noted that

the general scatter of documented Old World Realm faunas in western

and Arctic North America is very poor in the Devonian. In fact, no
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been described from these regions prior to this study.

Comparison with undescribed gastropod faunas of west-central

Alaska provides a somewhat more confident age determination. These

faunas, collected by the writer in the course of stratigraphic studies

of this region, are from the so-called "Nixon Fork terrane" of Patton

(1978) and include Eifelian faunas from the upper part of the

Cheeneetnuk Limestone of the McGrath A-4 and A-5 quadrangles (Blodgett

and Gilbert, 1983), and from the upper part of the Whirlwind Creek

Formation (Dutro and Patton, 1982) from the Medfra quadrangle. The

Cheeneetnuk faunas appear to be primarily of costatus Zone (early-

middle Eifelian) age (Blodgett, 1983a; Blodgett and Gilbert, 1983),

while the gastropod-rich collections from the upper part of the Whirl-

wind Creek are of undifferentiated Elfelian age (no age diagnostic

conodonts were recovered, though the overall aspect of the megafauna

was Eifelian, and many species are shared in common with the Cheeneet-

nuk Limestone). Of the 35 species of gastropods recognized in the

faunule of USNM locality 38775, 12 species are conspecific or very

closely allied to species collected by the writer from either of the

two above cited formations. These are: Bellerohon (Bellerophon)

chapmani n. sp. (a very close, perhaps conspecific form is present in

the Cheeneetnuk Limestone); Pseudomphalotrochus dutrol n. gen., n. sp.

(the same species occurs in the Whirlwind Creek Formation);

Hypomphalotrochus cf. H. rugosus Linsley (a very close form is present

in the Cheeneetnuk Limestone); Bembexia sp. (the same species occurs

in the Cheeneetnuk Limestone); Gyronema ormistoni n. sp. (a very

similar, but distorted form is present in the Whirlwind Creek Forma-
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tion); NaticoDsis (Jedria) deckeri n. sp. (also present in the

Cheeneetnuk Limestone); Aclisina? sp. (a very close form is present in

the Whirlwind Creek Formation); Stegocoelia (Taosia)? sp. (a very

close, if not conspecific form is present in the Whirlwind Creek

Formation); AlaskozygoDleura crassicostata n. gen., n. sp. (the same

species is present in the Whirlwind Creek Formation); Subulites

(Fusispira) sp. (a similar, probably conspecific form is present in

the Cheeneetnuk Limestone); Strobeus aff. . pulchella (Whiteaves) (a

similar form is present in the Cheeneetnuk Limestone); and strept-

acid?, n. gen., n. sp. (a very close, if not conspecific form is

present in the Cheeneetnuk Limestone). This high level of common

species between the fauna of USNM locality 38775 and that of early-

middle Eifelian age gastropod faunas of west-central Alaska, suggests

that they too are of similar age.

Conodont age control is provided by a sequence of thin to medium

thick, many limestone beds interbedded with siltstone, forming an

interval roughly 4.6 m (15 ft) thick, the base of which is situated

24.7 m (81 ft) above the top of USNM locality 38755. This interval is

well exposed along the new road cut on the north side of the Elliott

Highway, due east of USNM locality 38755. Two collections (84AWr98A

and 84AWr98B) from this interval yielded conodonts (identified by

Anita G. Harris) as follows: 84AWr98A, Polygnathus costatus costatus

Klapper (1 Pa element), Polygnathus linguiformis linguiformis Hinde (1

Pa element), and Polygnathus sp. indet. (1 Pa element) (indicating

costatus through australis zones); 84AWr98B, Polygnathus parawebbi

Chatterton (indicating australis Zone through Lower varcus Subzone).

The close proximity of these two collections, essentially along the
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same bedding plane, suggests an australis Zone (rnid-Eifelian) age by

the mutual overlapping of zones (A.G. Harris, 1984, written communi-

cation). A middle Eifelian age would be accordant with fauna from

USNM locality 38755, in light of the relatively high sedimentation

rate that accompanied the deposition of the unnamed Middle Devonian

clastic unit, as well as its high number of shared or similar species

with early-middle Eifelian faunas from west-central Alaska (Nixon Fork

Terrane, upper part of the Cheeneetnuk Limestone (McGrath A-4 and A-5

quadrangles) and Eifelian age horizons of the Whirlwind Creek Forma-

tion of the Medfra quadrangle.
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PALEOBIOGEOGRAPHIC AFFINITIES

Only in the past two decades has the study of Devonian marine

biogeography been undertaken in any serious manner. Brachiopods have

received the most attention (Boucot , al., 1969; Johnson, 1970, 1971;

Johnson and Boucot, 1973; Boucot, 1974, 1975; Savage et ..i., 1979; and

Wang Yu et ., 1984), followed by rugose corals (Oliver, 1973, 1976,

1977; Oliver and Pedder, 1979, 1984) and trilobites (Ormiston, 1972,

1975; Kobayashi and Hamada, 1975; Eldredge and Ormiston, 1979). Other

fauna] and floral groups have also received various degrees of study

(references too numerous to mention, see Boucot, in prep., for a more

complete listing of Devonian paleobiogeographic studies). As a

general trend, the early Early Devonian (Lochkovian) is characterized

by a moderate level of provincialism, followed by an acme of strong

provincialism in middle to late Early Devonian (Pragian-Emsian) time.

The Middle Devonian is characterized by gradual, but progressively

waning provincialism (much of the earlier Eifelian is still strongly

provincial), with the Late Devonian being nearly cosmopolitan, at

least at the generic level.

Three first order level paleobiogeographic units are recognized

in the Early Devonian, and for much of the Middle Devonian. These are

the Old World, Eastern Americas, and Malvinokaffric Realms. The Old

World Realm is recognized in Eurasia, northern Africa, Australia, and

western and Arctic North America. This realm, based on its biotic

character and associated climatically sensitive lithologic features of

its strata (presence of green calcareous algae, oolites, reef build-

ups, evaporite deposits, etc.), was interpreted to have been situated

in a warm, tropical to subtropical paleoclimatic setting (Boucot and
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Gray, 1983; Boucot j., in press). At present it is divided into

the following Regions: Rhenish-Bohemian, Uralian, South China, Tasman,

New Zealand, and Cordilleran.

The Eastern Americas Realm occupied much of the eastern and mid-

continent region of North America, as well as northern South America.

Five subprovinces presently are recognized (Boucot, in prep.):

Appohimchi, Nevadan, Colombian, Amazon, and Michigan Basin-Hudson Bay.

The last was segregrated from the Appohimchi and used as a brachiopod-

based biogeographic unit for both the Eifelian and Givetian (Koch,

1979, 1981), and as a rugose coral-based biogeographic unit in

Givetian time (Oliver, 1977; Oliver and Pedder, 1979, 1984). The

Nevadan Subprovince (and its coral-based equivalent unit, the Great

Basin Subprovince) was segregrated as an entity of the Eastern

Americas Realm only during middle Early Devonian (Pragian) time. Both

before and after, Nevadan faunas were most closely allied with those

of the Old World Realm. On the basis of its biotic and lithologic con-

tent, the Eastern Americas Realm was interpreted by Boucot al. (in

prep.) to have been situated in subtropical to warm temperate paleo-

latitudes. It was certainly warm enough for deposition of widespread

carbonates across platform areas, but in general, its slightly lowered

taxonomic diversity, and absence of climatically sensitive groups of

calcareous green algae (dasycladaceans and codiaceans) indicate it to

have been slightly cooler than much of the Old World Realm waters.

The Malvinokaffric Realm occupied southern and central South

America, southern Africa, and Antarctica. As a paleobiogeographic

entity, it persisted until mid Middle Devonian time (Boucot, in

prep.), when conditions became more cosmopolitan. Three trilobite-
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based provinces were recognized within the Malvinokaffric Realm by

Eldredge and Ormiston (1979).

Gastropods have as yet been poorly studied in terms of Devonian

global paleobiogeography. Forney ].. (1981) discussed the global

distribution of selected molluscan genera in the Silurian and Lower

Devonian. Gastropod genera with Lower Devonian representatives that

were discussed included Oriostoma, Poleumita, Boiotremus, and

EuomDhalooterus. Forney i. concluded that the distribution of

these gastropod genera and that of the bivalve, Hercynella, were in

agreement with the brachiopod-based paleobiogeography for the Lower

Devonian. Blodgett j. (1986) analysed the distribution of Lower

Devonian gastropods in the Western Hemisphere, and found them to be

wholly concordant with previously utilized biogeographic units.

Gastropod diversity was recognized to be highest in rocks of the Old

World Realm (Alaska, District of Mackenzie, Canadian Arctic Islands),

slightly reduced in the Eastern Americas Realm, and strongly reduced

in the Malvinokaffric Realm. In the latter, only four of the fifteen

extant superfamilies are recognized. The previously named Nevada

Subprovince of the Eastern Americas Realm was recognized on the basis

of gastropods to occur in Pragian-early Emsian time. The later Etusian

was characterized by mixing of both Old World and Eastern Americas

faunal elements. Platyceratids form the most paleobiogeographically

distinctive element of the Lower Devonian Eastern Americas Realm

gastropod faunas. Endemics include the spinose platyceratids as well

as the genera Crossoceras and Strorhostylus. None of the afore-

mentioned taxa have yet been recognized in the distinctly Old World

Realm faunas of western or Arctic North America. Biogeographically
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distinctive elements of the Old World Realm faunas of North America

included oriostomatids, salpingostomatids, Kodymites, Euomphalopterus,

and other Bohemian elements.

No published accounts exist in the literature dealing with either

Middle or Late Devonian gastropod paleobiogeography. The writer has

reviewed virtually all published literature pertaining to Middle

Devonian gastropods and has noted that this group shows the same

paleobiogeographic pattern as established on the basis of better-

studied faunal groups. Namely, the three first order level (Realm)

units, the Old World, Eastern Americas, and Malvinokaffric Realms as

well as a waning of endemism throughout the Middle Devonian, starting

with strongly provincial conditions in the early Eifelian and ending

with moderately provincial conditions near the end of the Givetian.

Taxic diversity is highest at all levels in the Old World Realm (15 of

the 17 extant superfamilies are present), followed by the Eastern

Americas Realm (14 of the extant 17 superfamilies are present). The

Malvinokaffric Realm is strongly depauperate at all taxic levels (only

4 superfamilies present: Bellerophontacea, Pleurotomariacea,

Platyceratacea, and Loxonematacea). Eifelian age genera of strictly

Old World Realm character include: Hvpomphalocirrus, Mastigospira,

Odontomaria, Buechelia, Praenatica, Prosigaretus, Oriostoma,

Plagiothyra, Scoliostoma, Clathronema n. gen., and Strobeus as well as

a large number of new, undescribed genera. Typical endemic Eastern

Americas Realm taxa during the Eifelian include: Pleuronotus,

Trochonema (Trochonemopsis), Elasmonema, Isonema, Turbonopsis, as well

as the entire plexus of spinose platyceratids.

The fauna from USNM locality 38755 has strong Old World Realm
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affinities. Many of the genera and subgenera present are relatively

cosmopolitan (occurring in both the Old World and Eastern Americas

Realms, but are unknown in the cool to cold-water Malvinokaffric

Realm) during Eifelian time. These taxa include: Bellerophon

(Bellerophon), Retispira, Straparollus (Euomphalus), Straparollus

(Serpulospira), Ptychomphalina, Bembexia, Euryzone, Gyronema,

Naticopsis (Naticopsis), Murchisonia (Murchisonia), Loxonema,

Palaeozygopleura, and Subulites (Fusispira). Taxa whose known records

are too scanty (several had previously not been noted below the

Carboniferous) to have significance in the evaluation of Eifelian (or

even Middle Devonian) gastropod paleobiogeography include: Bucanopsis

(only two congeneric forms are known from the Middle Devonian, one is

described from the Eifelian of the Kuznetsk Basin, USSR, the other is

an undescribed species from the Eifelian of Nevada), Callistadia?

(previously unknown below the Pennsylvanian), Peruvispira (previously

unknown below the Carboniferous), Naticopsis (Jedria) (the only other

known Devonian species is from the Givetian of West Germany),

Aclisina?, Stegocoelia (Taosia)? (previously unknown below the

Pennsylvanian), Alaskozygopleura n. gen. (the only other probable

described congeneric species is from the Eifelian of West Germany),

and streptacid?, n. gen. Despite the scanty record of occurrences for

the above-cited genera and subgenera, several of them, represented by

more than one occurrence, are still at present known from only the Old

World Realm (Bucanopsis, Naticopsis (Jedria), Alaskozygopleura).

Many genera of strictly Old World Realm character are known from this

locality. Mastigospira is known in the Eifelian from the Rogers City

Limestone of Michigan (LaRocque, 1949), the Lake Church Formation of
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Wisconsin (Hyolites alatus? of Cleland, 1911), and west-central and

east-central Alaska (Blodgett, personal observation). In the Givetian

it is known from the Winnipegosis and Dawson Bay formations of Mani-

toba (LaRocque, 1949; McCammon, 1960). It is presently not known to

occur outside of North America. Pseudomohalotrochus n. gen. is known

from the Eifelian of both west-central and east-central Alaska

(Blodgett, personal observation), and from the Rogers City Limestone

of Michigan (Straparollus (Euomphalus) hoffmani Linsley and Vochelson,

1973); in the Givetian it is known only from West Germany.

Hypomphalocirrus Linsley, 1978 is known only from Old World Realm

rocks of North America. It occurs in the Eifelian of west-central and

east-central Alaska (Blodgett, personal observation), in the Murray

Island Formation of the Moose River Basin, Ontario (Blodgett, personal

observation) and in the Rogers City Limestone of Michigan (Linsley,

1978); in the Givetian it is known from Winnipegosis and Dawson Bay

formations of Manitoba (Linsley, 1978; McCamrnon, 1960; and Whiteaves,

1892) and from the Miami Bend Formation of Indiana (Linsley, 1978).

Buechelia is known from the Eifelian of Nevada and Utah (Blodgett,

personal observation), east-central Alaska, the northwestern Brooks

Range of Alaska (Blodgett, personal observation), and from the Rogers

City Limestone of Michigan (Ehlers and Kesling, 1970), and from the

Givetian of Manitoba and West Germany. Clathronema n. gen. is known

from the Eifelian of west-central and east-central Alaska (Blodgett,

personal observation), Nevada (Blodgett, personal observation),

Headless Formation of the District of Mackenzie (Blodgett, personal

observation) and from the Lake Church Formation of Wisconsin [Loxonema

(Aclisina) cancellata of Cleland, 1911] and from the Givetian of
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England and West Germany. Strobeus is known in the Eifelian from both

west-central and east-central Alaska (Blodgett, personal observation)

and from the Rogers City Limestone of Michigan (Ehiers and Kesling,

1970) and is widespread throughout the Old World Realm during the

Givetian (Europe, Yunnan, and Manitoba).

As noted in the discussion on the age of this fauna, 12 of the 35

described species are either conspecific or most closely allied to

species collected by the writer from Eifelian age rocks of the so-

called Nixon Fork terrane of Patton (1978) in west-central and south-

western Alaska. This includes specimens from the upper part of the

Cheeneetnuk Limestone (Blodgett and Gilbert, 1983) of the McGrath A-4

and A-5 quadrangles and from the upper part of the Whirlwind Creek

Formation (Dutro and Patton, 1982) of the Medfra quadrangle. It is

noteworthy that these faunas of early and/or middle Eifelian age,

share not a single species in common with gastropods present in coeval

strata of central Nevada (Blodgett and Johnson, in prep.). In view of

these strong dissimilarities at the species level, as well as the

lower generic diversity of the Nevada fauna, it is proposed herein to

segregrate these two aggregrates as two distinct paleobiogeographic

entities at the Subprovince level. Both are here considered to belong

together within the Cordilleran Region (defined according to brachio-

pods and rugose corals) of the Old World Realm.

The name Alaska-Yukon Subprovince is proposed for the faunas of

Interior Alaska, the name being derived from the State of Alaska and

the Yukon River which traverses these region, as well as the fact that

with the restoration of the proposed 450 km of right-lateral offset

postulated for the Tintina Fault, the unnamed Devonian clastic rocks
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of the Livengood quadrangle would be restored to a position in the

western Yukon Territory, somewhere nearby the present town of Dawson.

The term Nevada Subprovince is proposed as a biogeographic entity for

the Eifelian age gastropod faunas of central Nevada. This term has

previously been used as brachiopod-based subprovincial unit of the

Eastern Americas Realm during middle Early Devonian (Pragian) time

(Boucot, 1975). Both immediately before (Lochkovian) and after

(Emsian), Nevadan brachiopod were allied to the Old World Realm, and

relegated to part of the much more geographically widespread Cordil-

leran Region, the term Nevadan Subprovince not being used during these

time intervals. Oliver and Pedder (1979, 1984) used an analogous

term, the Great Basin Province, for a coral-based paleobiogeographic

subdivision in the area of Nevada throughout the entire Early Devon-

ian. However, they show this unit to have a changing Realm assign-

ment. During the Lochkovian it is part of the Old World Realm, during

the Pragian it is part of the Eastern Americas Realm, and in Emsian

(equivalent to Zlichovian-Dalejian) time it is once again part of the

Old World Realm. During Eifelian time they put the Nevadan coral

faunas in with a much broader Mackenzie Province biogeographic unit.

As an Eifelian-age gastropod-based paleobiogeographic entity, the

Nevadan Subprovince is noted as being a distinct low-level biogeo-

graphic unit separate from the Alaska-Yukon Subprovince, both being

part of the higher-level Cordilleran Region of the Old World Realm.

The Nevada Subprovince contains a small percentage of species which

show close links with coeval species of the Eastern Americas Realm.

This is evidenced by the presence of several taxa, one being that of

the genus Anematina (otherwise known from only in Middle Devonian of
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the Eastern Americas Realm), and the other being the presence of a

carinate platyceratid, most similar to an Appalachian species. Strong

Eastern Americas Realm affinities persisted, but gradually waned

through Emsian time in Nevada (Blodgett .i., 1986). This close

linkage in Pragian-Emsian time between the gastropod faunas of Nevada

and the Eastern Americas Realm is especially evinced by the presence

there of spinose platyceratids. The latter group is known only from

Pragian-Givetian (up to Hamilton, but not in Tully age) strata of the

Eastern Americas Realm. Not a single record is known anywhere of this

unusual morphological group within gastropod faunas of northwestern

Canada and Alaska in either Early or Middle Devonian time.

The Alaska-Yukon Subprovince is distinguished from the Nevada

Subprovince by several criteria. The first is the much greater

taxonomic diversity (both at the generic and species level) shown by

the former. As noted above, both are overwhelmingly Old World Realm-

like in character, and share a considerable number (25) of genera and

subgenera in Eifelian time. However, a much greater number of genera

and subgenera endemic to the Alaska-Yukon Subprovince (but absent in

the Nevada Subprovince) are presently recognized by the writer (30

genera or subgenera or 55% of the 55 genera or subgenera currently

recognized as being present there). In comparing the Nevada Subprov-

ince to the Alaska-Yukon Subprovince, only 10 genera or subgenera are

recognized as being restricted to the former, accounting for 29% of

the 35 genera or subgenera known from this subprovince. It should be

noted furthermore, that a more detailed study of the Cheeneetnuk fauna

will undoubtedly raise the number of genera recognized as being

endemic to the Alaska-Yukon Subprovince. Another notable difference
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in the faunas from these two different subprovinces is the more

frequent presence of highly ornamented and sculptured shells (spines,

nodes, etc.) in the Alaska-Yukon Subprovince. The Nevada Subprovince

shells tend to lack ornamentation, and are rather "plain" in compari-

son with the Alaska-Yukon Subprovince shells. The only exception to

this generalization is the presence of spinose platyceratids in the

preceding Pragian-Emsian interval of Nevada (absent from either Alaska

or northwestern Canada). However, with the remaining groups of

gastropods this is certainly a truism during Eifelian time. As noted

by Graus (1974) and Vermeij (1978), a higher degree of shell sculp-

turing is associated with an increasing degree of warming of surface

waters (i.e. tropical shells are more highly sculptured than sub-

tropical, which are more sculptured in turn than warm temperate

shells, etc.). It would thus seem plausible that rocks of the Alaska-

Yukon Subprovince were deposited in a truly tropical, probably paleo-

equatorial setting, judging from their high diversity, and the higher

degree of sculpture found on their gastropod shells. This is accord

with similar reasoning on the basis of Lower Devonian faunal analysis

of North American gastropod faunas (Blodgett t ii., 1986, and in

prep.). Consistent with this more paleoequatorial setting are data on

the distribution of calcareous green algae and oolites (Blodgett jj

Boucot 3., in press), as well as the more commonly reported occur-

rence of carbonate buildups in Pragian-Eifelian time (see Smith, 1985

for distribution of Lower Devonian carbonate buildups). The Nevada

Subprovince is interpreted here to have occupied a position in the

warm subtropics in Eifelian time, but not to have been exposed to

truly warm tropical conditions. Consistent with this interpretation
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is the lowered taxic diversity of the gastropods, the absence of

certain climatically sensitive groups of calcareous green algae (dasy-

cladaceans and codiaceans), and the absence of evaporites and car-

bonate buildups.

Another diagnostic feature separating these two subprovinces is

the presence of larger, more robust shells in the Alaska-Yukon Sub-

province. Typically the Alaska-Yukon Subprovince species are fre-

quently larger in size, especially notable when comparing certain

congeners (i.e., Buechelia, Gyronema, Naticopsis (Naticopsis). The

Alaska-Yukon Subprovince also contains several genera which are ex-

ceptionally large, and for which no single species rivals them in size

from the Nevada Subprovince. Also diagnostic for the Alaska-Yukon

Subprovince gastropod-rich faunas are the nearly ubiquitous rich

accompaniment of calcareous green algae (dasycladaceans, notably

Coelotrochium, receptaculitids, codiaceans, and charophytes). With

the exception of receptaculitids, calcareous green algae have as yet

to be reported from Early or Middle Devonian age strata of Nevada.

A boundary separating these two gastropod-based subprovinces can

not yet be delineated. Data on Eifelian age gastropods from the

District of Mackenzie is extremely sparse. The now relatively well

known brachiopod and coralline faunas of the Hume Formation of the

Mackenzie River Valley have not produced demonstrably rich and diverse

gastropod faunas (A.E.H. Pedder, written communication, 1980).

Examination of oil company collections from this formation, now in

several museums or repositories, would be invaluable to further

documentation of western Canadian Elfelian age gastropod faunas. The

writer possesses a single gastropod fauna of Eifelian age, from the
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Headless Formation, kindly loaned by B.D.E. Chatterton. This collec-

tion consists of 10 species and is not particularly paleobiogeographi-

cally distinctive, other than being of a generalized Old World Realm

character, as evidenced by the presence of Clathronema n. gen.,

"Goniasma" and Plagiothyra. The Canadian Arctic Islands have yielded

few Eifelian gastropods.
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TECTONIC IMPLICATIONS

Recent years have witnessed the rise of a currently popular

hypothesis that nearly all of Interior Alaska, as well as much of the

western Cordillera of North America, is composed of numerous discrete,

accreted tectonostratigraphic terranes (e.g., Coney j., 1980;

Jones et j.., 1981). Many of these terranes are thought to have

traveled vast distances across vanished, subducted oceans, before

being accreted to North America. The Livengood quadrangle of east-

central Alaska, including the faunule described here, was subdivided

into six different terranes in Churkin i. (1982). The unnamed

Middle Devonian clastic sequence ("Dcl" unit of Chapman
, j., 1971

and "Cascaden Ridge unit" of Weber ..t, 1985) forms the uppermost

unit of the Livengood terrane of Churkin .i. (1982). Subjacent

units include the Livengood Dome Chert (Chapman j., 1980) of Late

Ordovician age, a mafic/ultramafic complex of probable Cambrian age,

and a dolomite, black chert, and volcanic unit of either late Precam-

brian or Cambrian age.

Among the gastropod fauna of USNM locality 38755, as noted above,

12 of the 35 species present are either conspecific or most closely

related to species present in the Nixon Fork terrane of west-central

and southwestern Alaska, and have here been united together as a

single new, gastropod-based, paleobiogeographic unit, the Alaska-Yukon

Subprovince. Close faunal ties are also noted in the brachiopods of

the unnamed Middle Devonian clastic unit, often including the same

species (Blodgett, personal observation). The dasycladacean algae of

USNM locality 38755 (Coelotrochium and an undetermined form) are also

found in the Nixon Fork terrane, where they are widespread and abun-
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dant in strata bearing shallow-water gastropod-rich faunas. These

close fauna] and flora] ties indicate that the Nixon Fork and Liven-

good terranes were relatively close to one another in Middle Devonian

time.

Accumulating evidence based on lithofacies distribution (Blodgett

and dough, 1985; Gemuts
, ji., 1983, Tempelman-Kluit, 1984), paleo-

biogeography of Ordovician-Devonian faunas (Blodgett, 1983a, 1983b;

Blodgett and Gilbert, 1983; Potter j., 1980; Rohr and Blodgett,

1985) and structural trend analysis (Dover, 1985) of Interior Alaskan

rocks suggest that the Paleozoic strata of this region are more or

less essentially Jj-situ, having at most undergone relatively moderate

dextral strike-slip motion along the Tintina (and its western splays)

and Denali fault systems. Tempelman-Kiult (1984) noted that most of

the so-called terranes of the Livengood quadrangle have direct

analogues on the opposite side of the Tintina Fault in the Selwyn

Basin of the Yukon Territory, suggesting that these were locally

derived and offset dextrally approximately 450 km along the Tiritina

fault and its westerly continuing fault splays. Blodgett and dough

(1985) proposed a model in which the Nixon Fork terrane (and its

deeper offshelf equivalent, the Dillinger terrane) formed part of a

continental margin sequence that, along with the crystalline basement

rocks of the Ruby Geanticline to the north, composed a peninsular

extension to the Paleozoic North American continent. Offset litho-

facies (terrane) boundaries are simply explained by dextral motion

along the Farewell fault segment of the Denali fault system, and also

along westerly splays (Iditarod-Nixon Fork, Poorman, Susulatna, and

Kaltag faults) of the Tintina fault (Blodgett and dough, 1985; Dover,
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1985). In this scenario, the rocks of the Livengood terrane (including

the unnamed Middle Devonian clastic unit), in mid-Paleozoic time would

have been positioned (with restoration of pre-fault motion along the

Tintina fault) in present-day western Yukon Territory. These rocks

would have formed part of an essentially basinal sequence (laterally

continuous with the deep-water basinal rocks of the Selwyn Basin to

the north and northeast; and lying to the east of equivelent basinal

strata in Alaska referred to as the Dillinger and Minchumina terranes.

The unnamed Middle Devonian clastic unit probably represents shallow-

water clastics being deposited in the vicinity of a local uplift of

deeper-water basinal sediments of late Precambrian-Ordovician age.

The close paleobiogeographic affinities of its megafauna (gastropods

and brachiopods), as well as of its calcareous algae, is accordant

with such a stabilist reconstruction of Interior Alaska.
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SYSTEMATIC PALEONTOLOGY

Order Archaeogastropoda Thiele, 1925

Suborder Bellerophontina Ulrich & Scofield, 1897

Superfamily Bellerophontacea M'Coy, 1851

Family Bellerophontidae M'Coy, 1851

Subfamily Carinaropsinae Ulrich & Scofield, 1897

Genus Bucanopsis Ulrich in Ulrich & Scofield, 1897

Bucanopsis sullivani n. sp.

Plate 1, figs. 1-10

Derivation of name: In honor of Raymond Sullivan; Department of

Geosciences; San Francisco State University; San Francisco,

California.

Diagnosis: Bucanopsis with a strongly developed, narrow, acute

medial keel; ornament dominantly of spiral threads.

Description: Medium-sized, rapidly expanding shell, its form

typical of genus; with a well developed, sharply acute, high median

keel; the presence of a selenizone atop the latter could not be

ascertained due to poor preservation of the crest region; keel grades

smoothly on either side into low sloping, dorsal surface; the latter

is laterally truncated by bluntly rounded, sharp angulations; umbilici

filled with unremovable silt, seemingly narrow; aperture form

uncertain due to its infilling with indurated silt, anterior lip not

preserved; parietal lip developed into plate-like extension, bearing a

prominent, rounded, median tooth-like projection; the latter continues

posteriorly as a strong, rounded ridge which joins with initially
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visible portion of the median dorsal keel; plate-like extension

covered with thin, smooth parietal inductura, which has a minor sinus-

like depression where it overlaps the dorsal crest of the whorl;

ornament composed primarily of numerous, low, rounded, spiral threads

which slowly expand anteriorly; threads separated by flattened

interspaces of equal or somewhat lesser width; new threads arise by

intercalation; growth lines very weakly developed, obscure, observed

only on the early portion of the shell. Dimensions of holotype, USNM

417529: length 8.9+ mm; width 8.4 mm. The illustrated paratypes are

both fragmentary, but are slightly larger than holotype.

Comparison: BucanoDsis sullivani n. sp. closely resembles .

salairica Butusova, 1960 from the Eifelian age Mamontov beds of the

Kuznetzk Basin of Siberia, but is distinguished from the latter by its

lack of tubercles developed on the crest of the median dorsal keel,

and by the lack of well developed growth lines which intersect with

the spiral threads to form the net-like pattern reported by Butusova

to be present in . salairica. The two above-named species are

perhaps the only taxa of Devonian age, that can be placed with some

degree of confidence in the genus Bucanopsis. Other Devonian age

species ascribed to this genus either appear to be of uncertain

taxonomic assignment or belong to different genera. These include:

(1) Bucanopsis retifera Talent, 1963 from the Kilgower Member (Lower

Devonian) of the Tabberabbera Formation of Victoria, Australia, which

appears to belong to Retispira; and (2) Bucanopsis sp. McCammon, 1960

from the Givetian Dawson Bay Formation of Manitoba, which on the basis

of her illustration of the exterior of a single shell, could equally

well be assigned to a similar externally ornamented genus such as
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Phragmosphaera.

The Alaskan species differs from the type species, Bucanopsis

carinifera Ulrich and Scofield, 1897 from the Middle Ordovician of

Tennessee, in having a more strongly developed dorsal median keel, as

well as a more strongly developed, rounded tooth-like projection on

the parietal plate-like extension.

Types: Holotype, USNM 417529; Paratype A, USNM 417530; and

Paratype B, USNM 417531.

Material: 12 specimens.

Subfamily Bellerophontinae M'Coy, 1851

Genus Bellerophon M'Coy, 1851

Subgenus Bellerophon (Bellerophon) M'Coy, 1851

Bellerophon (Bellerophon) chapmani n. sp.

Plate 1, figs. 11-21; Plate 2, figs. 1-2

Derivation of name: In honor of Robert M. Chapman; U.S.

Geological Survey; Branch of Alaskan Geology; Menlo Park, California,

who has considerably advanced geologic knowledge of Interior Alaska.

Diagnosis: Narrowly phaneromphalous, medium-sized Bellerophon

(Belleroohon) with prominent, strong growth lines, which on the final

whorl are widely spaced and strongly arched backward on dorsal

surface; selenizone strongly raised, with prominent, straight lunulae

between bordering cords.

Description: Shell medium-sized for genus, strongly convolute,

planispiral; whorl profile strongly rounded on dorsum, more strongly

inclined laterally, umbilici narrow, shallow; selenizone strongly

raised above dorsum surface, flattened, bounded by two weak, rounded
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cords; inside selenizone are strong, straight lunulae; aperture

crescentric in shape, lateral lips not strongly flaired, outer lip not

preserved; growth lines strongly developed, convex forward in form,

closely spaced on lateral whorl surface, becoming strongly arched

backward on dorsal surface, and increasing their backward inclination

near the selenizone, so as to intersect the latter at about 450; in

addition, the growth lines become more widely spaced on the dorsal

surface of the final whorl, with about 1 mm of separation between

adjacent growth lines, with interspaces 3-5 times the width of that of

the enclosing growth lines; form of sinus, based on growth lines, must

have been v-shaped, and both narrow and relatively deep. Dimensions

of holotype, USNM 417532: diameter, 10.4 mm; thickness 11.1 mm. Both

of the above measurements are slightly less than the true dimensions,

as the apertural portion of the specimen is missing.

Comparison: BelleroDhon (Bellerophon) chapmani n. sp. differs the

type species, B. (B.) vasulites Montfort, 1808 from the Givetian of

Germany in being smaller, in lacking a well developed inductura, and

in having more widely spaced growth lines, which are also more

strongly curved backwards on the dorsum. This new species differs

from B. (B.) nevadensis n. sp. Blodgett and Johnson from late Elfelian

age beds of the Denay Limestone of central Nevada in its strongly

raised selenizone, more angular whorl profile, and more strongly

arched growth lines adjacent to the selenizone; from
. (a.) perplexa

Walcott, 1884 from the Emsian age Eurekasnirifer pinyonensis Zone of

central Nevada it is distinguished by its smaller size, markedly less

flattened dorsum, its lack of a broad, open umbilicus, and its more

widely spaced and more strongly arched backward growth lines. From .
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(fl.) stummi Linsley, 1968 of the Eifelian Anderdon Limestone of the

North American mid-continent region it differs in being much larger

and in having more strongly arched backward growth lines on the

dorsum; from B. (B.) reloDs Hall from the Schoharie Formation and

Onondaga Limestone of eastern New York it differs in having wider-

spaced and more strongly backward curved growth lines on the dorsum.

From B. (B.) scheii Tolmachoff, 1926 of the Devonian of Ellesmere

Island it is distinguished by its more widely spaced growth lines and

relatively narrower shell; from
. (fl.) frathonti Asselberghs, 1923 of

the Eifelian age Grauwacke de Rouillon of Belgium it differs in having

a relatively narrower selenizone and straight lunulae.
. (.)

charmani n. sp. is distinguished from the co-occurring
. (fl.)

livengoodensis n. sp. in having its growth lines more widely spaced

and more strongly arched backward on the dorsal surface of the final

whorl and by the presence of narrow umbilici.

Types: Holotype, USNM 417532; Paratype A, USNM 417533; Paratype

B, USNM 417534; and Paratype C, USNM 417535.

Material: 19 specimens.

Belleroohon (Bellerophon) livengoodensis n. sp.

Plate 2, figs. 3-19

Derivation of name: For the nearby town of Livengood.

Diagnosis: Anomphalous, medium-sized BelleroDhon (Bellerophon)

with moderate, evenly rounded whorl profile on dorsum, becoming more

strongly arched on lateral whorl surfaces; and with numerous, fine

growth lines which are relatively closely spaced and moderately arched

backward on dorsum.
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Description: Shell medium-sized, convolute, planispiral; whorl

profile moderately and evenly rounded on dorsum, becoming more

strongly arched laterally; umbilici absent; selenizone raised above

dorsal surface, its character remaining uncertain due to poor

preservation, but seemingly flattened; aperture crescentic in form,

outer lip not preserved, lateral lips not flared; growth lines

numerous and closely spaced, convex forward in form, strength slightly

variable; these lines arise from the umbilical region and ascend

across the lateral whorl surface and the lower part of the dorsum with

little backward arching, becoming more arched only near the

selenizone, intersecting it at an angle of about 50_600; interspaces

are about equal to or slightly greater width than intervening growth

lines on dorsal surface.

Comparison: Bellerophon (Bellerophon) livengoodensis n. sp. can

be distinguished from the co-occurring
. (fl.) chapmani n. sp. by its

more rounded whorl profile, and its more closely spaced and less

strongly arched backward growth lines on the dorsum. From (.)

nevadensis n. sp. Blodgett and Johnson from late Eifelian age beds of

the Denay Limestone of central Nevada it is distinguished by being

anomphalous and in having more numerous and closely spaced growth

lines; from B. (.) perplexa Walcott, 1884 of the Emsian

Eurekaspirifer pinyonensis Zone of central Nevada it can be distin-

guished by its smaller size, more rounded dorsum, and in being

anomphalous. From B. (B.) stummi Linsley, 1968 of the Eifelian

Anderdon Limestone of the North American mid-continent region it can

be distinguished by its larger size; from
.

(k.) pelops Hall, 1861 of

the Schoharie Formation and Onondaga Limestone of eastern North
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America it differs in its more closely spaced growth lines and the

lack of a prominent flaring of the lateral lip where it joins the

umbilical region. From the type species of the subgenus,
. (fl.)

vasulites Montfort, 1808 of the Givetian of Germany it differs in

being smaller and in having finer and more closely spaced growth

lines; from B. (B.) fraiponti Asselberghs, 1923 of the Eifelian age

Grauwacke de Rouillon of Belgium it differs in having a much narrower

selenizone; from B. (B.) scheii Tolmachoff, 1926 from the Devonian of

Ellesmere Island it differs in its larger size and relatively broader

shell.

Types: Holotype, USNM 417536; Paratype A, USNM 417537; Paratype

B, USNM 417538; Paratype C, USNM 417539; and Paratype 0, USNM 417540.

Material: 67 specimens.

Subfamily Knightitinae Knight, 1956

Genus RetisDira Knight, 1945

Retispira sp.

Plate 3, figs. 1-6

Description: Medium sized, moderately expanding bellerophontiform

shell; whorl profile evenly convex; umbilici narrow, deep; selenizone

consists of a flattened band, occupying up to one-tenth of the total

shell width, which is slightly raised above dorsal surface; aperture

form uncertain, the character of its margin also uncertain for the

most part, except for a single specimen (P1. 3, fig. 4) which partial-

ly exposes the posterior margin of its aperture; in this specimen the

posterior-most portion of the anterior lip can be seen to be very thin

and its juncture with the strongly thickened, broad lateral lip
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smoothly rounded; another specimen (P1. 3, fig. 6) shows the develop-

ment of a prominent, bluntly rounded inductural callosity which pro-

jects into the aperture; a thin parietal inductura is also present;

ornament consists of a reticulate array of numerous fine, spiral

threads which intersect with finer growth lines, the latter are

concave-forward in shape, being strongly arched backward immediately

adjacent to the selenizone band, but weakening laterally so as to

appear to be orthocline or very weakly declined backwards over most of

the dorsal surface.

Discussion: The shell characters demonstrated by this species

place it in the genus Retisnira Knight, 1945. However, none of the

extant specimens have preserved the anterior portion of the shell, and

until additional specimens can be obtained demonstrating the character

of the apertural margin, it is deemed best to leave this species in

open nomenclature.

Illustrated specimens: USNM 417541-417543.

Material: 32 specimens.

Superfamily Euomphalacea de Koninck, 1881

Family Euomphalidae de Koninck, 1881

Genus Straparollus DeMontfort, 1810

Subgenus Straparollus (Euomhalus) J. Sowerby, 1814

Straparollus (Euomphalus) bundtzeni n. sp.

Plate 3, figs. 7-17

Derivation of name: This species is named in honor of Thomas K.

Bundtzen; Alaska Division of Geological & Geophysical Surveys; Fair-

banks, Alaska.
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Diagnosis: Medium-sized, weakly gradate, extremely low-spired

Straparollus (Euonrnhalus) with a circumumbilical ridge located at edge

of umbilical depression.

Description: Medium-sized, low-spired straparollid shells; whorls

number up to five, nucleus seemingly simple; earliest whorls form

nearly flat spire, with the penultimate and final whorls of fully

adult-sized specimens depressed so as to form a weakly gradate, low

spire; upper sutures shallow, distinct; umbilical sutures strongly

incised; whorl profile somewhat angular, upper whorl surface flat,

broad and horizontal on earlier whorls, being weakly inclined inward

on final whorl of larger specimens; upper whorl surface separated from

the outer whorl surface by a strong, obtusely angular to bluntly

rounded angulation; outer whorl surface steeply inclined, weakly to

moderately convex, being most strongly defined in more adult-sized

specimens; lower whorl surface broad, weakly convex, almost flat,

separated from the umbilical whorl surface by a moderately strong,

rounded circumumbilical ridge situated near umbilical depression;

umbilical whorl surface moderately convex, steeply inclined inward;

base nearly flat, broadly phaneromphalous; umbilicus deep, with lower

surface of penultimate whorl distinctly visible within; apertural

margin thin throughout; growth lines observed only on outer, lower and

umbilical whorl surfaces; on the outer whorl surface they are very

obscure, but appear to descend from the upper angulation with a nearly

uniform inclination, becoming strongly rounded, convex-forward in

shape at or near the lower angulation, from which they descend onto

the lower whorl surface and across it and onto the umbilical whorl

surface with a moderately arched backward, concave-forward shape. No
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attachment scars or implanted foreign shell material observed on any

of the specimens examined. Dimensions of the holotype, USNM 417544

(largest of the examined specimens): width, 11.6 mm; height, 4.6 mm.

Discussion: StraDarollus (EuomDhalus) bundtzeni n. sp. is most

similar, and indeed bears a striking resemblance, to Straparollus

(Straparollus) cottrelli Linsley and Yochelson, 1973 from the Rogers

City Limestone (late Eifelian) of Michigan, but can be distinguished

from the latter by its slightly lower spire, markedly smaller size,

and in the positioning of the circumumbilical ridge much closer to the

umbilical depression.
. (i.) cottrelli is considered here to belong

to the subgenus . (Euornphalus) because of its angular whorl profile.

The Alaskan species is easily distinguished from the co-occurring

euomphalacean Pseudomphalotrochus dutroi n. gen., n. sp. by its much

smaller size, extremely low spire, less angular whorl profile, and in

having its upper whorl surface inclined inward, not outward.

Types: Holotype, USNM 417544; Paratype A, USNM 417545; and Para-

type B, USNM 417546.

Material: 16 specimens.

Subgenus Straparollus (Serpulospira) Cossmann, 1916

Straparollus (Serpulospira) sp.

Plate 4, figs. 1-3

Description: Shell small, very low spired, nearly planar;

sinistrally coiled; whorls number up to four, all of which are

disjunct, nucleus indistinct; whorl profile subcircular; base broadly

phaneromphalous; aperture and growth lines not preserved.
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Discussion: This species is based on a single, partly exfoliated

shell. The most distinctive feature of this poorly preserved shell is

its sinistral coiling.

Illustrated specimen: USNM 417547.

Material: One specimen.

Genus Mastiqospira LaRocque, 1949

Mastigospira harrisae n. sp.

Plate 4, figs. 4-12

Derivation of name: In honor of Anita G. Harris; U.S. Geological

Survey; Washington, D.C.

Diagnosis: Large Mastigospira with a symmetrically disposed,

broad, deep sinus on the basal lip.

Description: Extremely large, uncoiled shell; straight for its

greater part, with only the apical portion being curved and slightly

twisted; outer whorl profile triangular, with sharply acute

angulations; marginal flanges well developed on the basal whorl

surface of larger specimens; whorl surfaces flat to weakly concave;

inner whorl profile suboval to subrounded; aperture incompletely

preserved with only basal lip preserved, it bears a prominent deep,

sinus-like embayment which is symmetrically disposed to the margins on

either side; growth lines not observed on inner whorl surface, on

outer whorl surface they are preserved on only the lower portion of a

single specimen, where they appear to be nearly evenly declined

backwards at about 450; growth lines on basal whorl surface well

preserved on several specimens, being numerous and closely spaced,

they are in the form of a broad, deep, symmetrically disposed,
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prosocline to the flange margins, becoming broadly rounded slightly

inward of flange margins, then curving abruptly backward to form the

broad, deep, symmetrical sinus of the central part of the whorl

surface.

Discussion: This species is represented primarily by fragmentary,

broken specimens, which indicate that it attained an extremely large

size, perhaps representing the largest known species of this genus.

The holotype (USNM 417548) is a large, elongate shell lacking its

apical portion. It measures 82.6 mm in length and reaches 25.6 mm in

maximum width. Paratype A (USNM 417549) consists of an obliquely

broken shell fragment with a width of 41.3 mm, which makes it larger

than any illustrated specimen of Mastigospira ingens LaRocque, the

only other species of this genus reaching such large dimensions.

The Alaskan species most closely resembles f. ingens LaRocque,

1949 from the Rogers City Limestone (late Eifelian) of Michigan, but

is distinguished from it in having a symmetrically positioned sinus on

the basal lip; in N. ingens the axis of the sinus is displaced towards

the outer whorl surface. Both the Givetian age type species, M.

alatus (Whiteaves), noted by McCammon (1960) as being present in both

the Winnipegosis Formation and the overlying Dawson Bay Formation of

Manitoba, and M. intermedia LaRocque from the Rogers City Limestone of

Michigan are easily distinguished by their considerably smaller size.

Biogeographically, this Eifelian-Givetian age genus appears to be

delimited to the Cordilleran Region of the Old World Realm.

Types: Holotype, USNM 417548; Paratype A, USNM 417549; Paratype

B, USNM 417550; Paratype C, USNM 417551A (USNM 417551B is unillus-
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trated counterpart external mold); Paratype D, USNM 417552.

Material: 28 specimens.

Family Omphalotrochidae Knight, 1945

Genus Pseudornphalotrochus n. gen.

Type species: Pseudomphalotrochus dutroi n. gen., n. sp.

Derivation of name: Combination of the Greek term, pseudos and

the established term OmDhalotrochus, in reference to the close morpho-

logical similarity of the new genus to the latter.

Diagnosis: Relatively large, gradate shells; phaneromphalous,

with a broad sinus located on the upper part of the outer lip (on

upper whorl surface); similar to Omphalotrochus, but differing

primarily in the presence of a strong basal angulation bearing a

prominent circumumbilical ridge.

Discussion: Pseudomphalotrochus n. gen. is represented by three

species, all of Middle Devonian age, and very closely approaches

Omphalotrochus Meek in general form, differing essentially in the

presence of a basal angulation bearing a prominent circumumbilical

ridge. The presence of a broad sinus on the upper part of the outer

lip affirms the assignment of the new genus to the family

Omphalotrochidae Knight, 1945. It would seem likely that

Omphalotrochus was derived from Pseudomphalotrochus n. gen. Knight

j. (1960) give the stratigraphic range of Omphalotrochus as

Pennsylvanian-Permian, and a significant stratigraphic gap would thus

seem to separate them. However, in the gastropod volume of the Soviet

0snovii Paleontologii", Vostokova (1960) gives the stratigraphic

range of this genus as Devonian-Permian, suggesting that this gap is
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not real. The writer, however, is not aware of any described Devonian

age species in either the Russian or Soviet literature, which have

been assigned to OmDhalotrochus, or which can now be ascribed to

either PseudornDhalotrochus n. gen. or Omphalotrochus.

Species assigned:

1. Pseudomphalotrochus dutrol n. gen., n. sp. - Eifelian,

Livengood quadrangle, east-central Alaska.

2. Strararollus (Euomhalus) hoffmani Linsley and Yochelson,

1973, p. 12-13, p1. 5, figs. 1-19; from the Rogers

City Limestone (late Eifelian) of Michigan.

3. Cirrus leonhardi D'Archiac and DeVerneuil, 1842, p. 365,

p1. 34. figs. 9, 9a; from the Givetian at Paffrath,

West Germany.

Pseudomphalotrochus dutroi n. gen., n. sp.

Plate 5, figs. 1-13; Plate 6, figs. 1-6

Derivation of name: This species is named in honor of J. Thomas

Dutro, Jr.; U.S. Geological Survey; Washington, D.C.; in recogition of

his contributions to the knowledge of Alaskan Paleozoic rocks and

faunas.

Diagnosis: Relatively broad Pseudomphalotrochus lacking nodose

swellings along the angulations bordering the outer whorl surface.

Description: Large, gradate shell, spire of moderate height,

pleural angle extremely variable, varying from 640_960, but usually

about 720; whorl profile strongly angular, with a weakly concave,

strongly sloping upper whorl surface, the latter bears a broad,

rounded spiral swelling just below the upper suture on the final and
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penultimate whorls of the larger specimens; a prominent obtuse

angulation separates the upper and outer whorl surfaces; outer whorl

surface flat and nearly vertically inclined; only the upper and outer

whorl surfaces are exposed on the spiral whorls; sutures strongly

incised, deep; base broadly phaneromphalous, with a strong basal

angulation bearing a prominent circumumbilical ridge; lower whorl

surface moderately inclined, demarked between the strong, obtuse

angulation at base of outer whorl surface and the circumumbilical

ridge; umbilical whorl surface inclined at about 450; apertural margin

not well preserved, but with a broad sinus occurring on the lower two-

thirds of the upper whorl surface; growths lines of moderate strength,

on the upper whorl surface they are slightly sigmoidal in form,

starting from the upper suture with a weak, convex-forward (prosocyrt)

shape, but just after crossing the spiral swelling on the upper part

of the upper whorl surface, they invert into a much stronger, concave-

forward (opistocyrt) form on the remaining lower two-thirds of the

upper whorl surface; growth lines on the outer whorl surface nearly

orthocline, but with a slight backward inclination; on the lower whorl

surface they are moderately declined backwards with a weak, concave-

forward (opistocyrt) shape; implantation scars and implanted foreign

shell material frequently observed on outer whorl surface, in all

cases where shell matter is still present, they can be identified as

crinoid ossicles (P1. 6, figs. 2-3). Dimensions of holotype, USNM

417553: height, 34.5+ mm; width 41.6 mm.

Comparison: Pseudomrhalotrochus dutroi n. gen., n. sp. differs

from the other two recognized species of this new genus as follows:

from P. hoffmani (Linsley and Yochelson) from the Rogers City
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Limestone (late Eifelian) of Michigan it is distinguished by being

relatively broader and also lower-spired; from f. leonhardi (D'Archiac

and DeVerneuil) from the Givetian of West Germany (which it most

closely resembles) it differs in lacking nodose swellings along the

angulations bordering the outer whorl surface. This new species

appears to also be present in Eifelian age beds of the Whirlwind Creek

Formation of the Medfra quadrangle, west-central Alaska, where it is

represented by a single poorly preserved specimen in a collection made

by the writer.

Types: Holotype, USNM 417553; Paratypes A-F, USNM 417554-417559.

Material: 51 specimens.

Family Omphalocirridae Linsley, 1978

Genus Hypomphalocirrus Linsley, 1978

Type species: HyDomphalocirrus rugosus Linsley, 1978

1-lypomphalocirrus cf. I-I. rugosus Linsley, 1978

Plate 6, figs. 7-12; Plate 7, figs. 1-7

cf. 1970 Omphalocirrus manitobensis (Whiteaves) Ehlers and

Kesling, p1. 10, figs. 1-2; p1. 11, figs. 16-18.

Cf. 1978 Hypomphalocirrus rugosus Linsley, p. 35-39, pis. 2-6.

Discussion: Linsley (1978) erected a new family, Omphalocirri-

dae, and included in it three genera, Omphalocirrus Ryckholt

(Arctomphalus Tolmachoff, 1926), Hypomphalocirrus Linsley and the

resurrected genus Liomphalus Chapman. He described the family as

follows: "Large, dextral, discoidal gastropods varying from gently
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orthostrophic to gently hyperstrophic; whorl profile varying from

subcircular to subtriangular, frequently with a marked circumumbilical

keel or spines on base; base broadly phaneromphalus; aperture subcir-

cular. Early whorls filled with septa at maturity. Operculum disc-

shaped, multispiral. All known members exhibiting varying degrees of

sexual dimorphism" (ibid, p. 34). The Middle Devonian genera

Omphalocirrus and Hypomphalocirrus are similar to one another in

bearing canal-like projections at the juncture of the outer whorl

surface and the base; the chief difference between these two genera is

in the nature of the whorl profile, in the former it is rounded, while

in the latter it is subtriangular. The genus Liomphalus, which is

known from the Lower Devonian of Australia, lack the basal canal-like

projections.

The Alaskan material discussed here is represented by 23 sped-

mens, most of which are fragmentary and poorly preserved (whose sur-

ficial details are commonly obscured by indurated sediment which could

not be removed without stripping away the outer shell layers). The

six most well preserved specimens are illustrated here, and are of

unequivocal 1-lypomphalocirrus morphological cast. Two named species

are presently recognized as belonging to Hypomphalocirrus, the first

is H. manitobensis (Whiteaves) from Givetian age beds of the Winni-

pegosis and Dawson Bay formations of Manitoba, the second is the type

species, H. ruqosus Linsley, 1978 from the late Eifelian Rogers City

Limestone of Michigan. The Alaskan specimens very closely approach

the latter species, and are considered to be closely allied, if not

conspecific with it. The Rogers City Limestone has typically been

cited as being of early Givetian age (Cooper and Phelan, 1966, Ehiers
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and Kesling, 1970, and Linsley, 1973, 1978), but a late Eifelian age

has been indicated on the basis of its conodont fauna (Bultynck,

1976). The late Eifelian age is more consistent with the character of

the Rogers City brachiopod fauna, especially in the presence of

Carinatrypa dysmorphostrota (Crickmay) in the basal part of the forma-

tion. The latter species is the zonal index of the C. dysmorphostrota

Zone of Pedder (1975), which he established in "all but the top few

feet of the upper quarter of the Hume Formation" (ibid, p. 572) of the

central Mackenzie River valley, Northwest Territories. Conodonts from

the C. dysmorphostrota Zone were considered to indicate a late

Couvinian (=late Eifelian) age by Uyeno (1978). The absence of the

Givetian-age brachiopod index Stringocephalus from the Rogers City

fauna would be agreement with formation being of Eifelian age. The

Rogers City brachiopod fauna is of strong Old World Realm character,

and the formation displays a broad spectrum of differing open-marine

benthic communities and paleoenvironment, both of quiet- and rough-

water character, so that if the formation was of Givetian age, the

presence of Stringocephalus would probably have been detected by now.

The first of the illustrated Alaskan specimens (P1. 6, figs. 7-

9), USNM 417560, consists of a nearly complete shell in which the

apertural portion has been obliquely broken away. The dimensions of

the extant shell are: width, 57.6 mm; height, 16.7 mm. Unfortunately,

the details of the external ornament could not be observed as it is

covered by an indurated coat of argillaceous sediment which could not

be removed during laboratory preparation. The gross external form of

this specimen is of undoubted Hypomphalocirrus-type, as evidenced by

its strongly subtriangular whorl profile, flattened upper, outer and
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inner whorl surfaces, and the presence of several crescentic-shaped

scars at the juncture of the outer whorl surface with the base, which

represent the broken bases of the canal-like projections. The flat-

tened upper whorl surface and spire, along with the strongly inward-

sloping outer whorl surface suggest that this specimen is most closely

allied with individuals that Linsley (1978) interpreted as represent-

ing male members of the species, H. rugosus, from the Rogers City

Limestone of Michigan. Specimens interpreted as representing females

of the same species differ in having a depressed spire and an outer

whorl surface which is subperpendicular. This specimen is not close

to either of Linsley's interpreted male or female members of the

slightly younger species, . manitobensis (Whiteaves). Males of H.

manitobensis differ from this specimen in having their basal canal-

like projections located more peripherally. Females of jj.

manitobensis differ in having a second row of canal-like projections

developed at the juncture of the outer and upper whorl surfaces, as

well as possessing a subvertical outer whorl surface.

The second specimen (P1. 6, fig. 10), USNM 417561, consists of a

counterpart external mold of an upper shell surface in which both the

penultimate and final whorls are visible. The upper suture is dis-

tinct, but weakly incised. Growth lines are strongly opisthocline,

starting perpendicular to the suture and slowly increasing their

inclination to reach the periphery at 40-45°. Not enough shell

characters are present to determine to which sexual niorphotype it is

allied. The third specimen (P1. 6, figs. 11-12), USNM 41762, consists

of a medium-sized shell (maximum preserved width being 30.3 mm) with

its anterior-most portion broken away. In basal view only the final



56

whorl is visible, with both the outer and basal whorl surfaces being

covered by indurated sediment so that their ornament could not be

observed. However, the regularly-spaced, broken away bases of the

canal-like projections found at the juncture of the outer and basal

whorl surfaces can be observed under close scrutiny. The outer whorl

surface is gently rounded, and steeply inclined (nearly vertical).

The spire (P1. 6, fig. 12) is well preserved, with both part of the

penultimate and final whorls visible. The spire is weakly depressed,

with the upper whorl surface being weakly convex adjacent to the inner

suture, but becoming flattened in the outer half of the whorl surface.

The upper suture is moderately incised. Again, the growth lines are

opisthocline, initiating perpendicular to the inner suture and in-

creasing their forward inclination so as to intersect the periphery at

about 450
The juncture between the outer and upper whorl surfaces on

the final whorl appears to have been the site of a keel-like pro-

jection which has been broken away. It terms of weakly depressed

spire and steeply inclined outer whorl surface this specimen closely

approaches specimens interpreted by Linsley to represent female

individuals of H. ruqosus. The fourth specimen (P1. 7, fig. 1), USNM

417563, consists of a large shell (maximum preserved width, 71.7 mm)

which is imbedded in a siltstone block so that only its spire and a

small portion of the outer whorl surface are exposed. The latter

appears to be moderately to steeply inclined, and unfortunately the

presence of hard, indurated sediment prevents observation of its

ornamentation. The juncture of the outer and upper whorl surfaces

appears to have been the locus of a frill or keel-like projection

which now is broken away. The spiral surface is well exposed and
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appears to have been weakly depressed. Both the penultimate and final

whorls are easibly visible, though their ornamentation is somewhat

obscure. As in most of the preceding specimens, the growth lines

initiate perpendicular to the inner suture and increase in forward

inclination so as to intersect the periphery at an angle of about 450

The presence of a weakly depressed spire and a moderate to steeply

inclined outer whorl surface suggest that this specimen is most

comparable to interpreted female individuals of H. rugosus.

The fifth specimen (P1. 7, figs. 2-6), USNM 417564, consists of a

small broken shell retaining only the inner immature whorls (maximum

preserved width is 18.1 mm), which at present has been separated into

two separate counterpart pieces. These counterparts are designated

417564A and 417564B, respectively. 417564A (P1. 7, fig. 2) includes

the external mold of the inner whorls of the base, as well as a small

portion of a whorl segment, of which the upper whorl surface of the

latter is well preserved. The circumumbilical keel or ridge of the

base is well expressed on the external mold of the base. Collabral

ornamentation is strongly developed, which on basal whorl surface

consists of opisthocline cords of moderate strength, being much

coarser than that of fine growth lirae which characterize the outer

whorls of the larger, more mature specimens discussed above and below.

Basal sutures appear to be strongly impressed. The preserved upper

whorl surface on this part of the specimen has a whorl profile which

is moderately convex, being more rounded towards the inner suture, and

tending to be flattened peripherally. Collabral ornament consists of

strong opisthocline cords, separated by flattened interspaces roughly

two to three times the width of seemingly equally developed cords,
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their forward inclination so as to intersect the periphery at a high

angle. USNM 417564B consists of the counterpart immature shell. In

apical view (P1. 7, fig. 3) the characteristic subtriangular whorl

profile of Hypomohalocirrus is well expressed. The basal surface (P1.

7, figs. 4-5) shows the development of a broad umbilicus with strongly

incised, deep sutures. A prominent circumumbical keel is expressed on

the final preserved whorl; on the earlier preserved whorls it does

appear to be present. Two broken bases of presumed canal-like pro-

tuberances are preserved on the circumumbilical keel near the anterior

margin of the last preserved whorl; for the anteceding 1/4 of a volu-

tion small node-like swellings may be observed on the keel (P1. 7,

fig. 4). Basal whorl surface weakly convex, bearing strongly devel-

oped collabral ornamentation, the latter consisting of strong opistho-

dine cords, which are initially perpendicular to the inner basal

suture, but increase their forward inclination, so as to intersect the

circumumbilical keel at an angle of 30-45°. Cords separated by flat-

tened interspaces 1-1 1/2 times their width. Outer whorl surface

moderately convex, collabral ornamentation observed only in its lower

half where they continue from the basal surface concave forward, with

seemingly no interruption as they cross the circumumbilical keel. The

spire (P1. 7, fig. 6) is expressed by only two whorls, the innermost

whorls being buried beneath the siltstone matrix. The innermost of

the two whorls has a weakly convex profile, being steeper on its inner

side, and considerably more flattened peripherally. Strongly de-

veloped collabral cords are present, and as in all of the other speci-

mens these initiate nearly perpendicular to the inner suture and
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increase the forward inclination so as to intersect the periphery at

an angle of about 450 Cords are separated by flattened interspaces

roughly 2-3 times the width of the former. Only the innermost portion

of the outer whorl is present. In contrast, it lacks strongly devel-

oped collabral ornamentation, and seemingly only faint growth lines

appear to be present, as is typical for more mature, outer whorls of

H. rugosus. Uncertainty concerning the nature of the spiral surface

as well as the immature character of the shell preclude estimation of

the sexual morphotype alliance of this specimen.

The sixth specimen (P1. 7, fig. 7), USNM 417565, consists of a

broken whorl fragment, about 1/4 of a volution in length, which is

crushed and fragmented near its anterior margin. Only the upper and

outer whorl surfaces are exposed, the inner whorl surface being sub-

merged within the siltstone matrix. The outer whorl surface is

strongly declined inward, its contact with the upper whorl surface is

acutely angular, and was apparently the site of a thickened keel-like

frill as seen in the whorl profile section at the anterior end of the

specimen. Along the exposed length of the angulation itself this

frill has been broken away. The ornament of the outer whorl surface

is not visible, as it is covered by a thin indurated layer of argilla-

ceous sediment which could not be removered. At one place along the

base the sediment is absent and the broken base of a canal-like pro-

jection can be observed. The upper whorl surface is well exposed and

somewhat flattened, except near the suture where it abruptly arches

downward. The growth lines are opisthocline, being subperpendicular

near the suture, then gradually arching forward with increasing

declivity so that they intersect the periphery at about 30_400. The
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exhibits rather well both the outer and inner whorl profiles. Based

on this cross-section (not illustrated) the outer whorl profile was

subtriangular, while the inner whorl profile was subcircular. The

shell substance is very thick, that of the outer whorl surface being

about 4 mm thick. At the juncture of the upper and outer whorl

surfaces the shell substance is markedly thickened, and extends out-

ward as an acutely angular keel-like frill. This specimen is most

closely comparable with specimens interpreted by Linsley to represent

male individuals of H. rugosus.

Although all the illustrated specimens here most closely approach

the type species of HyDomphalocirrus, j. rugosus, they are at present

only closely comparable, and the lack of well preserved, large adult-

sized specimens preclude absolute confidence concerning species

assignment. The acquisition in the future of better preserved, less

fragmentary specimens lacking a tough coating of indurated silt will

hopefully solve this question.

Illustrated specimens: USNM 417560-417565

Material: 23 specimen.

Suborder Pleurotomarilna Cox & Knight, 1960

Superfamily Pleurotomariacea Swainson, 1840

Family Raphistomatidae Koken, 1896

Subgenus Raphistomatinae Koken, 1896

Genus Buechelia Schiuter, 1894

Buechelia nodosa n. sp.

Plate 8, figs. 1-14
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Derivation of name: The trivial name refers to the revolving row

of small nodes located at the outer edge of the upper whorl surface.

Diagnosis: Moderately large Buechelia with low-sloping, weakly

gradate spire and a revolving row of small nodes located at outer edge

of upper whorl surface.

Description: Size relatively large; spire low, nearly evenly

sloping, but slightly gradate; whorls number up to at least five,

nucleus indistinct, but seemingly simple; sutures obscure, not

incised; periphery angular, about 900; immediately above the latter is

a spiral row of small nodes discernable at the outer margin of the

upper whorl surface of the final and penultimate whorls of mature

specimens; nodes rounded, evenly spaced, separated by slightly wider

interspaces; selenizone not observed at periphery or elsewhere on

shell surface; whorl profile of upper surface weakly concave between

sutures and on final whorl; base rounded, anomphalous; form of aper-

ture uncertain due to the lack of intact upper and outer lips; colu-

mellar lip thickened, arcuate, its lowermost part missing; growth

lines not observed.

Discussion: Buechelia nodosa n. sp. is easily distinguished from

the other three known species [the type Buechelia goldfussi Schiuter

from Givetian of Germany, .. tvrrellii (Whiteaves) from the Givetian

of Manitoba, and . housei n. sp. Blodgett and Johnson from the

Eifelian of central Nevada] of this Middle Devonian genus by its

possession of a revolving row of spiral nodes along the outer margin

of the upper whorl face of mature whorls. This new species is based

on 171 specimens, making it one of the most abundant gastropods

encountered at this locality. Unfortunately, all of the specimens
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the columellar lip.

Types: Holotype, USNM 417566; Paratype A, USNM 417567; Paratype

B, USNM 417568; Paratype C, USNM 417569; Paratype D, USNM 417570; and

Paratype E, USNM 417571.

Material: 171 specimens.

Subfamily Omospirinae Wenz, 1938

Genus Callistadia Knight, 1945

Callistadia? sp.

Plate 7, figs. 8-10

Description: Shell small, relatively low-spired, gradate; whorls

number up to four, nucleus indistinct; broad sloping ramp forms upper

whorl surface, separated from preceding whorl by a narrow, flat

revolving band; prominent angulation situated at boundary between

sloping ramp (upper whorl surface) and nearly vertically inclined

outer whorl surface; boundary between outer and lower (basal) whorl

surfaces smoothly rounded; another prominent angulation present

between juncture of lower (basal) and umbilical (inner) whorl

surfaces; base rounded, broadly phaneromphalous, umbilicus deep;

selenizone tract not observed, but presumed to have been present;

aperture roughly circular in outline, the character of its margin

uncertain due to presence of infilled, unremovable sediment; ornamen-

tation composed of numerous spiral threads, with 7-8 threads on lower

and outer surface of final whorl, and about 4 threads on sloping ramp

of upper whorl surface; growth lines not observed.

Discussion: This species is represented by two small specimens
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whose external ornamentation is poorly preserved. The larger specimen

is illustrated here. In general form this species most closely

approaches the genus Callistadia Knight in its being relatively low-

spired, its ornamentation of spiral threads, and in being

phaneromphalous; hence, it is equivocally assigned to that genus.

Should additional material confirm this generic assignment, than a

considerable extension of the lower stratigraphic range of Callistadia

is required, which Knight
, j... (1960) give as Pennsylvanian-Middle

Permian. Assignment to the related genus Bavlea DeKoninck, which

occurs in Eifelian age beds of the Cheeneetnuk Limestone of west-

central Alaska (R.B. Blodgett, personal observation), is precluded

since this species is not as high-spired and is also broadly

phaneromphal ous.

Illustrated specimen: USNM 417572.

Material: Two specimens.

Family Eotomariidae Wenz, 1938

Subfamily Eotomariinae Wenz, 1938

Tribe Ptychomphalides Wenz, 1938

Genus Ptychomphalina Fischer, 1885

Ptychomphal ma sp.

P1. 7, figs. 11-13

Description: Small turbiniform shell, moderately broad spire for

genus, pleural angle 700; whorls number at least four, spiral whorls

encompassed by succeeding whorls just beneath selenizone, nucleus

unknown; whorl profile moderately arched between sutures, rounded on

final whorl; periphery located at mid-whorl height on final whorl,



64

demarked by lower border cord of selenizone; base rounded,

anomphalous; aperture shape unknown, outer lip broken away; selenizone

relatively broad and flat, bordered by two prominent rounded spiral

cords; a very faint, shallow spiral sub-selenizone depression (less

than half the width of the superjacent selenizone) appears to be

present on the final whorl; ornament consists of prosocline collabral

cords which are preserved only on the upper whorl surface (those of

the base appear to have been eroded away), these initially start

nearly perpendicular to the upper suture, but soon start to be arched

backward to achieve a moderately convex-forward arc-like form as it

continues to its terminus at its intersection with the upper border

cord of the selenizone.

Discussion: This species is represented by a single, poorly

preserved, partially decorticated shell which closely conforms in

general form to that of the genus PtychomDhalina Fischer, 1885, which

was subsequently synonymized by Knight ji. (1960) with Mourlonia

DeKoninck, 1883. Dickins (1978) in his study of the type species of

both genera, indicated that he believed them both to be distinct and

representative of differing genera. The earliest representatives of

PtychomDhalina are Devonian in age, where it is represented to the

author's knowledge by four occurrences (all Eifelian in age). These

are: 1.) Ptychomphalina aurora n. sp. Blodgett and Johnson from the

Denay Limestone; 2.) a single poorly preserved silicified specimen

from a collection made by Brian D.E. Chatterton in the Headless Forma-

tion of the District of Mackenzie, Northwest Territories, Canada

(Blodgett, personal observation); 3.) Pleurotornaria nitella Hall, 1879

from the Onondaga Limestone of New York; and 4.) the occurrence here
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in the unnamed Devonian clastic unit of the Livengood quadrangle,

east-central Alaska. The Alaskan species differs from Ptvchomphalina

aurora n. sp. Blodgett and Johnson from the Denay Limestone of Nevada

in having a relatively lower and broader spire, as well as in having a

more strongly arched upper whorl profile; it differs on similar

grounds from the unnamed Headless Formation species, whose spire is

even broader and lower than the Nevadan species. It is distinguished

from Ptychomphalina nitella (Hall) from the Onondaga Limestone of New

York by its lower spire and relatively much more rounded upper whorl

surface.

Illustrated specimen: USNM 417573.

Material: One specimen.

Tribe Eotomariides Wenz, 1938

Genus Berubexia Oehlert, 1888

Bembexia sp.

Plate 7, figs. 14-16; Plate 8, figs. 15-16

Description: Small turbiniform shell, spire relatively low for

genus, base moderately phaneromphalous; upper whorl surface bears a

strong spiral cord situated about midway between upper border cord of

selenizone and upper suture, this cord in turn bears strong pointed

nodes at the points of intersection of the spiral cord with

moderately strong prosocline collabral growth lines; lower whorl

surface has well developed reticulate pattern formed from the

intersection of numerous, closely spaced, spiral threads with equally

strong, prosocyrt, collabral threads.

Discussion: This species is represented by four small specimens
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adhering silt-sized sediment. In general shell form and ornamentation

it is wholly compatible with that of Bembexia, but it is felt that

insufficent details are presently known, both from the aspect of the

small sample size as well as the overall poor preservation, to

adequately compare it with other previously named Devonian species of

this genus. It seems to differ from the type species, Bembexia

larteti (Munier-Chalmas) from the Lower Devonian of France, in being

relatively lower-spired, in having much better developed spiral

threads on its lower whorl surface (giving it a prominent reticulate

pattern on its base), in having a moderately well developed umbilicus,

as well as possessing a distinctive cord mid-way above the upper

border cord of the selenizone on the upper whor' surface, which bears

prominent nodes at the points of its intersection with the collabral

threads.

Illustrated specimens: USNM 417574 and USNM 417575.

Material: 4 specimens.

Subfamily Neilsoniinae Knight, 1956

Genus Peruvispira Chronic, 1949

Peruvispira churkini n. sp

Plate 8, figs. 17-20

Derivation of name: In honor of Michael Churkin, Jr.; Arco

Research & Technology; Plano, Texas; who has contributed much to the

knowledge of Paleozoic stratigraphy and paleontology of Alaska.

Diagnosis: Peruvispira lacking collabral growth lines, pleural

angle about 49-55°.
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Description: Medium-sized, high-spired, turriculate shell;

pleural angle 49_550; nucleus not preserved; whorls number up to

seven; whorl profile angular, upper whorl face inclined at about 450

from horizontal, its surface weakly convex to flat; periphery located

well above mid-whorl height on final whorl, and well below exposed

mid-whorl height on spiral whorls; selenizone vertical, located at

periphery, relatively broad, measuring about 0.5 mm in width on final

whorl of holotype; the selenizone is flat except at its margins where

it becomes upraised as it merges with two prominent, strongly rounded

carinae which form its upper and lower margins; immediately beneath

the lower carina bounding the selenizone is a broad, rounded,

revolving shallow depression which on the final whorl of the holotype

approaches 1.2 mm in width; sutures weakly incised; successive whorls

encompassing previous whorls on spire at lower margin of subselenizone

depression; base rounded, anomphalous; character of apertural margin

uncertain in part, due to lack of preserved, intact, outer lip; upper

part of inner lip preserved, and appears to be smoothly rounded and

strongly thickened; ornamentation other than that of the revolving

carinae not observed, certainly no counterpart of the raised growth

lines of type species of Peruvisrira, P. delicata Chronic. Dimensions

of the holotype, USNM 417576: length, 15.7+ mm (incomplete due to the

absence of the lower part of the base); width, 11.8 mm.

Comparison: Peruvistira churkini n. sp. is distinguished from the

type species, P. delicata Chronic from the Lower Permian of Peru, as

well as all other species of Peruvispira, by its complete absence of

raised collabral growth lines. The external shell substance in this

species is well preserved, so that absence of these features appears
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to be a primary shell character, not a function of exfoliation. The

distinct species level determination is also supported by the rather

broad stratigraphic gap separating the new species from the remaining,

previously recognized species of this genus, otherwise known only from

rocks of Permo-Carboniferous age. The writer is familiar with no

other Devonian species, named or unnamed, that could be placed in

Peruvispira. As it now stands, E. churkini n. sp. is the oldest

species recognized as belonging to this genus.

Types: Holotype, USNM 417576 and Paratype, USNM 417577.

Material: 3 specimens.

Family Gosseletinidae Wenz, 1938

Subfamily Coelozoninae Knight, 1956

Tribe Coelozonides Knight, 1956

Genus Euryzone Koken, 1896

Euryzone n. sp.

Plate 8, figs. 21-23; Plate 9, figs. 1-2

Description: Broad trochiform shell; whorls number up to four,

nucleus indistinct; sutures prominent, strongly incised; whorl profile

strongly angulated, with narrow, flat subsutural shelf separated by an

angulation from nearly evenly sloping, outer whorl surface which is

declined at about 45° from the horizontal, upper half of this surface

is occupied by an obscure, shallow, revolving depression which is

flattened, but with a very faint suggestion of weak concavity at its

outer margins; lower half of sloping outer whorl surface is apparently

the site of a very obscure selenizone, its border cords being only
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small rounded spiral threads, the lower one of which is situated at

the periphery; faint lunulae present within selenizone, these are

moderately concave forward in form; periphery situated well above mid-

whorl height; base rounded, moderately phaneromphalous, umbilicus

deep, separated from basal whorl surface by an abrupt, sharp angula-

tion, umbilical whorl surface flattened, steeply inclined; aperture

shape uncertain, outer and inner lips seemingly broken; growth lines

observed only on lower two-thirds of base, where they appear to be

orthoci me.

Comparison: This species differs from all other Devonian species

of this genus, and is considered a new species. However, since it is

represented by only one specimen, lacking good preservation of its

finer shell details, it is deemed best to leave it in open nomen-

clature. It is most similar to the type species, Euryzone

deiphinuloides (Schlotheim) from the Givetian of Germany, differing

from it in having a slightly narrower spire, having a more steeply

inclined outer-upper whorl surface, and in possessing a narrow, flat

subsutural shelf. Linsley (1968) named three species of Euryzone from

the Eifelian Anderdon Limestone of the mid-continent region of the

United States, all of which differ even more than the type species

from the new Alaskan form. The latter differs from E. petilitornata

Linsley in being considerably larger, in having a narrower and higher

spire, as well as a much narrower umbilicus; it differs from E.

latitornata Linsley in being higher spired and in having a much

markedly angular upper whorl profile; and from . pharkidopyndax

Linsley it differs in being considerably higher spired, in having a
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much lower situated periphery, and in having a relatively narrower

umbilicus. It is distinguished from . arata (Hall) from the Schoharie

Formation (Enisian) and Onondaga Limestone (Eifelian) of New York in

having a more angular upper whorl profile, and in its possession of a

narrow, flat subsutural shelf.

Illustrated specimen: USNM 417578.

Material: One specimen.

P1 eurotomari acea

Family Uncertain

New genus, new species aff. "Pleurotomaria" binodosa Roemer, 1843

Plate 9, fig. 3

aff. 1843 Pleurotomaria binodosa Roemer, p. 28, p1. 8, fig. 2.

non 1850-1856 Sandberger and Sandberger, p. l86l87, p1. 22, figs.

13, 13a, 13b.

Description: Medium-sized, low-spired, rotelliform shell; whorls

number about five, nucleus indistinct; sutures distinct, moderately

incised; spire low; whorl profile moderately arched between sutures;

whorls encompass preceding whorls about periphery, the latter is the

locus of a revolving, rounded convex swelling; base and aperture

unknown; ornament composed of prominent transverse ribs, which are

developed on adult whorls between the upper suture and the spiral

rounded swelling about the periphery, ribs nearly straight to weakly

convex-forward in form, separated by interspaces of nearly equal

width, ribs most strongly developed centrally; otherwise ornament

includes numerous fine, spiral threads, which are evenly distributed

over the entire, exposed whorl surface, these are separated by flat
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interspaces which are about twice as wide as the threads.

Discussion: The above species is based on a single external mold,

which shows only the features of the upper portion of the shell. The

morphological characters of this species clearly separate it from any

previously described Paleozoic gastropod genus. It apparently belongs

to a new genus, which can be characterized as follows: low-spired,

rotelliform shell, with a peripherally-situated, rounded spiral

swelling, ornament composed of strong transverse ribs between the

upper suture and the peripheral swelling, and sometimes also below

peripheral swelling transverse ribs are developed on final whorl

(normally being covered by successive whorls on spire), other ornament

includes numerous, fine spiral threads. Several previously described

Devonian species from Germany may be attributed to this new genus.

The species most similar to the Alaskan species is Pleurotomaria

binodosa Roemer, 1843 from the Iberg Limestone (Frasnian) at Grund,

Harz Mountains, West Germany. It differs from the Alaskan species in

its possession of relatively fewer transverse ribs; its ribs are

nearly straight, and on the basis of this character it seems to be the

most closely related form to the Alaskan species. Sandberger and

Sandberger (1850-1856) illustrated a form they identified as R.

binodosa Roemer from the Givetian "Stringocephalenkalk" at Vilimar,

West Germany. Judging from their illustrations, the Vilimar form

would seem to be very similar, but can nonetheless be distinguished as

a separate species, differing from Roemer's species in being lower

spired, and in possessing relatively more transverse ribs, the latter

also being somewhat more convex in form. The Villmar species differs

from the Alaskan species in having relatively fewer and more convex,
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transverse ribs. Another similar, probably congeneric species is

Turbo sem'jcostatus Goldfuss, 1844 (p. 90, p1. 192, figs. 5a-b) from

the Middle Devonian (UE calcareo transitorio Eifeliae") of the Eifel

district, West Germany. It differs from the Alaskan species in having

its transverse ribs being markedly sigmoidal in form; it would appear

to differ from either of the aforementioned, probably congeneric

German species in having sigmoidal form transverse ribs above the

peripheral swelling, as well as seemingly lacking them below the

peripheral swell ing.

It is deemed improper to erect a new name for this genus, until

more knowledge becomes available concerning the morphological charac-

ter of the base and about features of the outer lip, especially con-

cerning the nature of the selenizone. The familial taxonomic place-

ment of this genus is uncertain at present, pending acquisition of

additional knowledge of the above-mentioned morphological characters.

Illustrated specimen: USNM 417579.

Material: One external mold.

Superfamily Platyceratacea Hall, 1859

Family Holopeidae Wenz, 1938

Subfamily Gyronematinae Knight, 1956

Genus Gyronema Ulrich in Ulrich & Scofield, 1897

Gyronema orniistoni n. sp.

Plate 9, figs. 4-13; Plate 10, fig. 1

Derivation of Name: In honor of Allen R. Ormiston; Amoco Research

Center; Tulsa, Oklahoma.

Diagnosis: Large Gyronenia with numerous, strong nodes developed
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on each of the spiral cords; nodes and cords both stronger and more

widely spaced on upper whorl surface.

Description: Shell large for genus; shape turbiniform as typical

for genus; multi-whorled, nucleus unknown; sutures very faint, whorls

encompassed by succeeding whorls along the base of the peripherally

situated spiral cord; periphery located well above mid-whorl height;

whorl profile strongly angular due to ornament of strong spiral cords

with markedly concave interspaces between them; base rounded,

anomphalous; aperture seemingly suboval, pointed adapically;

columellar lip thick, broad, crescent-shaped, its surface weakly

concave; outer lip not preserved; ornament composed of prominent,

sharply crested spiral cords which are much stronger and more widely

spaced on upper whorl, cords number up to eight on final whorl of the

largest specimen (the holotype); superimposed upon the cords are

numerous, strong, sharply pointed nodes, which are stronger and more

widely spaced on upper whorl surface, being finer and more closely

spaced on base, nodes strongest on cord immediately below suture;

growth lines numerous, moderately prosocline, sweeping across the

whorl with nearly equal declivity throughout.

Comparison: Although the preservation of the exteriors of the

specimens varies from moderate to poor, the morphology of this species

is distinct enough to distinguish it as a new species. The strongly

developed nodose ornament places this species within the species group

of nodose Gyronernas which existed from the late Emsian to the

Givetian, seemingly disappearing with the extinction of the genus by

the end of the Givetian. The earliest member of this nodose species

group is an undescribed species present in the late Emsian Disap-
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pointment Bay Formation of the Canadian Arctic Islands; the remaining

described species are all of Middle Devonian age. The presence of

nodes distinguishes this species from the vast majority of described

species of Gvronema. Within the nodose species group, it is distin-

guishable both by its greater size and development of nodes on all

spiral cords from . tyDicum (Fraunfelter, 1973) from the St. Laurent

Limestone (Givetian) of southern Illinois and southeastern Missouri,

and from G. monroei (Cleland, 1911) from the Lake Church Formation

(late Eifelian) of Wisconsin. It is distinguished by its larger size,

more widely spaced spiral cords on the upper whorl surface, and

coarser nodes from both Gyronema filicostatum (Spriestersbach, 1942)

from the Eifelian age Ohier Schiefer of Germany and . minutinodosa n.

sp. Blodgett and Johnson from early Eifelian age beds of the Denay

Limestone of central Nevada. Gyroriema speciosum (Whiteaves, 1892)

from Givetian age beds of the Winnipegosis Formation of Manitoba very

closely resembles . ormistoni n. sp., and distinction would have been

difficult without the kind gift of several latex replicas of the

Manitoban species by Robert M. Linsley. The Alaskan species differs

in possessing slightly stronger nodes, more concave interspaces

between the spiral cords, and in having the spiral cords slightly

more closely spaced on the upper whorl surface. In an Eifelian age

collection from the Whirlwind Creek Formation (Dutro and Patton, 1982)

from the Medfra B-3 quadrangle of west-central Alaska are present

several slightly compressed silicified specimens of Gyronema, which

closely approach this species in terms of the spacing of the major

cords and angulations, however, the nodes are only weakly preserved.

The preservation of the latter may be only an artifact of poor pre-
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servation, and it is deemed very likely that the Medfra quadrangle

specimens will probably prove to be conspecific with the new species,

upon the recovery of more and better preserved specimens.

Types: Holotype, USNM 417580; Paratype A, USNM 417581; Paratype

B, USNM 417582; and Paratype C, USNM 417583.

Material: 11 specimens.

Suborder Neritopsina Cox & Knight, 1960

Superfamily Neritacea Rafinesque, 1815

Family Neritopsidae Gray, 1847

Subfamily Naticopsinae S.A. Miller, 1889

Genus Naticopsis M'Coy, 1844

Subgenus Naticopsis (Naticopsis) M'Coy, 1844

Naticopsis (Naticopsis) bowsheri n. sp

Plate 10, figs. 2-17

Derivation of name: In honor of Arthur L. Bowsher; Yates Petro-

leum Corporation; Artesia, New Mexico.

Diagnosis: Naticopsis (Naticopsis) with an extremely low spire

for first three volutions, becoming moderately pronounced on fourth

(final) whorl; periphery located well below mid-whorl height of larger

specimens, and at mid-whorl height on less mature specimens; and with

whorl profile which is strongly arched at periphery and only weakly

arched both above and below.

Description: Small to medium sized, low-spired naticiform shells;

spire very low to flat for first three volutions, becoming expressed

only by the development of the fourth (final) whorl, as the latter is

moderately translated downward along the axis of coiling; whorls
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incised; periphery located well below mid-whorl height on final whorl

of largest specimens, on smaller specimens it is situated at mid-whorl

height; whorl profile of spiral whorls weakly arched between sutures;

whorl profile of final whorl weakly convex on upper whorl surface,

becoming strongly rounded near periphery, and then reverting to a

weakly convex profile below; base rounded, anomphalous; aperture ovoid

in form, strongly pointed above; columellar lip moderately thickened,

its exterior margin in the form of a thin, continuous band; parietal

lip or inductura absent; outer lip thin, prosocline, with a nearly

even backward declivity throughout; ornament composed only of faint

collabral growth lines, which are evenly declined backward at about

450 from the upper suture.

Comparison: Naticopsis (Naticopsis) bowsheri n. sp. is

distinguished from nearly all other described Devonian members of this

subgenus by its extremely low-spired shell form. The most similar

Devonian species sharing this character is ij. (ti.) kayseri Holzapfel,

1895 from the Givetian of Germany, from which the Alaskan species is

easily distinguished by its much lower situated periphery, contrasting

whorl profile, as well as its more strongly inclined growth lines. In

general shell shape this new species is similar to the naticopsid

genus Planospirina Kitti, 1894, but lacks the thickening observed in

the parietal wall and outer lip at their juncture.

Types: Holotype, USNM 417584; Paratype A, USNM 417585; Paratype

B, USNM 417586; Paratype C, USNM 417587; Paratype D, IJSNM 417588; and

Paratype E, USNM 417589.

Material: 46 specimens.
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Naticopsis (Naticopsis) sp.

Plate 10, figs. 18-20

Discussion: A single naticiform shell is present in the

collection which does not conform with either of the two other

naticopsid species found here. This species is characterized by a

spire of moderate height, and a strongly rounded whorl profile, with a

periphery which is situated at mid-whorl height. It is easily

distinguished from Naticopsis (Naticopsis) bowsheri n. sp. by its

higher spire and more evenly rounded whorl profile; from N. (Jedria)

deckeri n. sp. it differs in its lower spire and more rounded whorl

profile. This species is conformable morphologically to the subgenus

N. (Naticopis), but due to the extremely small sample size, precluding

adequate assessment of its ontogeny and variation, it is placed within

this subgenus in open nomenclature.

Illustrated specimen: USNM 417590.

Material: One specimen.

Subgenus Naticopsis (Jedria) Yochelson, 1953

Naticopsis (Jedria) deckeri n. sp.

Plate 10, figs. 21-31; Plate 11, figs. 1-8

Derivation of name: In honor of John Decker; Alaska Division of

Geological & Geophysical Surveys; Fairbanks, Alaska.

Diagnosis: Naticopsis (Jedria) with extremely faint collabral

lirae which are restricted to the subsutural shelf and a short

distance below, as well as to the lower part of the base.

Description: Medium-sized turbiniform shells; whorls number up to
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five; nucleus indistinct; spire slightly less than one-half height of

final whorl; whorls relatively rapidly descending, sutures not

incised; whorl profile strongly and evenly convex on first three

whorls, developing a distinct, narrow, horizontal subsutural shelf on

the final and penultimate whorls of adult-sized specimens; beneath the

subsutural shelf the outer whorl profile becomes steeply inclined,

flattened to very weakly convex; periphery located somewhat below mid-

whorl height; base rounded, anomphalous; aperture suboval; columellar

lip arcuate, thickened, composed of a broad, weakly concave to flat-

tened band, grading dorsally into parietal inductura; outer lip thin,

prosocline, with an even backward declivity; ornament composed of

numerous fine, closely spaced, collabral lirae, which are observed

only on the subsutural shelf and immediately below it, as well as on

the base of the larger specimens.

Comparison: Naticopsis (Jedria) deckeri n. sp. is close to the

type species of the subgenus, {. (a..) meeki (Knight) from the

Pennsylvanian of Missouri, differing from it by its less distinct

collabral lirae. It differs from the only Devonian species ascribed

to the subgenus, Natica subcostata D'Archiac and DeVerneuil, 1842 from

the Givetian of Germany, by its lack of well developed, strong collab-

ral cords, which extend across the entire whorl surface. This new

species appears to be the oldest species of this subgenus, whose range

was given by Knight j jj. (1960) as Middle Devonian-Permian,

Tn assic?

Occurrence: In addition to its presence in the unnamed Devonian

clastic unit of the Livengood quadrangle, east-central Alaska, a

single large specimen of this species is known from an Eifelian age
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(Blodgett and Gilbert, 1983) of the McGrath A-5 quadrangle, west-

central Alaska.

Types: Holotype, USNM 417591; Paratype A, USNM 417592; Paratype

B, USNM 417593; Paratype C, USNM 417594; and Paratype D, USNM 417595;

and Paratype E, USNM 417596.

Material: 113 specimens.

?Archaeogastropoda

Suborder Murchisoniina Cox & Knight, 1960

Superfamily Murchisoniacea Koken, 1896

Family Murchisoniidae Koken, 1896

Genus Murchisonia D'Archiac & DeVerneuil, 1841

Subgenus Murchisonia (Murchisonia) D'Archiac & DeVerneuil, 1841

Murchisonia (Murchisonia) sp.

Plate 11, figs. 9-10

Discussion: Seven poorly preserved shells, all of which to some

degree have their surficial details and bases obscured by irremovable

adhering, silt-sized sediment are present in the collection. They are

very closely comparable to the general morphological concept of this

subgenus. Better preserved specimens are necessary for adequate

determination of its species-level characteristics. The best pre-

served specimen is illustrated here.

Illustrated specimen: USNM 417597.

Material: 7 specimens.

Genus Aclisina DeKoninck, 1881
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Plate 11, fig. 11

Discussion: This determination is based upon a single, relatively

high-spired shell which lacks the earliest whorls and the lower part

of its base. It consists of six whorls which have a smoothly rounded

whorl profile; the presence of a distinct selenizone could not be

ascertained, though this may in part be a reflection of the absence of

preserved growth lines. Ornamentation consists of numerous, rounded

spiral cords, which are separated by flat interspaces of slightly

greater width.

Due to the absence of a definitive selenizone and growth lines,

this species is equivocably assigned to the genus Aclisina, to which

in general shell shape it is closely conformable. It differs from

both the type species, . striatula (DeKoninck) from the Lower Car-

boniferous of Belgium, and . multicristata Oehlert, 1888 from the

Lower Devonian of France in possessing relatively fewer and coarser

spiral cords.

Illustrated specimen: USNM 417598.

Material: One specimen.

Genus Steqocoelia Donald, 1889

Subgenus Stegocoelia (Taosia) Girty, 1939

Stegocoelia (Taosia)? sp.

Plate 11, figs. 12-13

Description: Shell large, narrowly high-spired, multiwhorled (up

to 8 complete adult whorls on most complete specimen), nucleus and

initial whorls unknown; sutures indistinct; whorl profile strongly
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angulated, with periphery situated at mid-whorl height on final whorl,

and well below mid-whorl height on spiral whorls; base anomphalous,

aperture form uncertain; inner lip thickened, its outline smoothly

rounded; ornamentation composed of numerous, strong, sharp-crested,

spiral cords, the strongest of which is situated on the periphery, the

strength of the remaining cords decreasing in either direction away

from periphery; interspaces between cords weakly concave, being widest

adjacent to peripheral cord, and decreasing in width in either

direction as cords concomitantly decrease in strength, but become more

closely spaced; on the illustrated specimen a tendency is observed for

the last three whorls to develop spirally elongate, nodose swellings

on the peripheral cord or cords immediately adjacent to it; growth

lines not observed on any of the specimens.

Discussion: This unusually large species is represented by six

incomplete shells and two partial external molds. Its overall

morphology is unlike any described Devonian species known to the

writer, and it is questionably assigned to the subgenus Stegocoelia

(Taosia) Girty, which it resembles in its strongly angular whorl

profile and the presence of revolving cords. Absence of either growth

lines or a preserved outer lip prevents determination of the location

of the selenizone, which in the various subgenera of Stegocoelia are

located well above the periphery. The Alaskan species most closely

resembles . (Taosia) percostata Girty, 1939 from the Pennsylvanian-

Permian of New Mexico, but differs from it in being considerably

larger and in having relatively more spiral cords on its upper whorl

surface. If additional material substantiates the subgeneric designa-

tion, then its occurrence in the Middle Devonian of east-central
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subgenus, which Knight
, i. (1960) list as Pennsylvanian-Middle

Permi an.

Although this species is recognized with certainty only from the

unnamed Middle Devonian clastic unit of the Livengood quadrangle,

east-central Alaska, the writer has also observed a single, poorly

preserved, slightly compressed, silicified shell in a roughly coeval,

Eifelian age horizon within the Whirlwind Ridge Formation (Dutro and

Patton, 1982) of the Medfra B-3 quadrangle, west-central Alaska. The

morphology of this specimen suggests that it is closely allied, if not

conspecific with the Livengood species.

Illustrated specimen: USNM 417599A; its counterpart external

mold, USNM 417599B is not illustrated.

Material: 6 incomplete shells and 2 external molds.

Genus Goniasma Tomlin, 1930

"Goniasma" plumleyi n. sp.

Plate 11, figs. 14-16

Derivation of name: In honor of Peter W. Plumley; Department of

Geology; Syracuse University; Syracuse, New York.

Diagnosis: Goniasma-like gastropods with a strong, obtusely

angular whorl profile, a relatively strongly inclined upper and lower

whorl surfaces, and a peripherally situated selenizone located near

mid-whorl height on spiral whorls.

Description: Small to medium sized; narrowly acute, high-spired

shells; multi-whorled, sutures weakly incised, spiral angle 110,

nucleus unknown; whorl profile obtusely angular; periphery formed by
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selenizone and its bounding cords, located at or slightly above mid-

whorl height; upper whorl surface weakly concave, steeply inclined;

lower whorl surface flat, steeply inclined inward; base rounded,

anomphalous; aperture form uncertain, parietal inductura not present,

columellar lip seemingly weakly arcuate; outer lip unknown;

ornamentation composed of two pairs of rounded, spiral cords; the

upper pair of which bound the selenizone, which is flat and relatively

broad (about twice the width of either bounding cord), with numerous,

concave-forward, rounded lunulae present; the lower pair of spiral

cords are markedly weaker in strength and are expressed fully only

upon the base, the lower cord of this pair typically being covered by

each succeeding whorl of the spire, so that only the upper cord is

visible; other ornamentation consists of numerous fine, prosocline

collabral lirae, which are visible only for a short distance beneath

the upper suture, these are weakly convex-forward in form, sweeping

backwards at about 450 from the suture, but are not visible elsewhere

upon the whorl.

Discussion: This species is assigned to the genus Goniasma

Tomlin, but the generic name in this case has been placed in quotation

marks to indicate that some difference does exist between the Devonian

species discussed here and Goniasma s.s., the latter group for which

Knight , j. (1960) give a stratigraphic range of Pennsylvanian-

Middle Permian. Essentially, the three Devonian species recognized

here in °Goniasma" differ from Goniasma s.s. in having their seleni-

zone and accompanying bounding cords situated at or above the

periphery on the upper whorl surface, not immediately beneath the

periphery on the uppermost part of the lower whorl surface as in the
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Comparison: °Goniasma" plumleyi n. sp. differs from both of the

other two species recognized within "Goniasrna" as used here, both of

which are of Eifelian age. It differs from . niaciathanae n. sp.

Blodgett and Johnson of Faunal Interval 17L of central Nevada in

having a relatively more obtusely angular whorl profile; it differs

from . florvi n. sp. Blodgett and Johnson from Faunal Interval 19 of

central Nevada in its wider spire, stronger spiral cords and relative-

ly fewer whorls for equivalent sized specimens.

Types: Holotype, USNM 417600; and Paratype, USNM 417601.

Material: 3 specimens.

Superfamily Pseudophoracea S.A. Miller, 1889

Family Pseudophoridae S.A. Miller, 1889

indeterminate pseudophorid

Plate 11, figs. 17-18

Discussion: This species is based upon a single, large specimen,

the base of which is embedded in siltstone. The shell is conical,

with nearly evenly inclined slopes of about 450 The number of adult

whorls are seven, the nucleus being indistinct. The shell wall is

absent, presumably due to exfoliation, hence generic identification is

precluded. Additional specimens with extant external shell material

are highly desired, so that comparison can be made with the genus

Astralites Whiteaves, which apparently is common in the Middle

Devonian of western and Arctic North America. At least two species of

this genus are present in this region, an unnamed new species from

Eifelian age beds of the upper part of the Cheetneetnuk Limestone of
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the McGrath quadrangle, west-central Alaska (Blodgett, personal

observation) and the type species, . fimbriatus Whiteaves, 1892 from

the Winnipegosis Formation (Givetian) of Manitoba.

Illustrated specimen: USNM 417602.

Material: One specimen.

Order Caenogastropoda Cox, 1959

Superfamily Loxonematacea Koken, 1889

Family Loxonematidae Koken, 1889

Genus Loxonema Phillips, 1841

Loxonema sp. 1

Plate 11, figs. 19-20

Description: High-spired, relatively broad loxonernatid shell;

apical angle about 300; individual whorls relatively squat, much

broader than high; whorl profile moderately convex between sutures,

periphery situated slightly below mid-whorl height on spiral whorls;

whorls not adpressed to preceding whorls; ornamentation composed of

very fine, faint collabral growth lines, with a sinus situated high on

outer whorl surface.

Discussion: This species is based on a single, incomplete

specimen, which nonetheless is easily distinguished from any of the

other co-occurring loxonematid species. Among those it would be most

likely to be confused with is Loxonerna sp. 2, from which it differs in

being somewhat wider spired, in having a lower sutural slope angle,

relatively broader and lower whorls, as well as lacking any spiral

cords on the upper whorl surface; it could also plausibly be confused

with the form illustrated and described as "indeterminate loxonema-
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much wider spired, and in possessing distinct Loxonema-like growth

lines. In general shape and ornamentation this species is conformable

with Loxonema s.s., but more and better preserved specimens are needed

before adequate comparison can be made with already named species.

Illustrated specimen: USNM 417603.

Material: One specimen.

Loxonenia sp. 2

Plate 11, figs. 21-22

Discussion: This species is represented by a single fragmentary,

somewhat laterally compressed shell, consisting of the final four

whorls. Ornamentation consists of numerous concave-forward growth

lines, as typical for Loxonema, but which on the uppermost part of the

upper whorl surface are intersected by several fine spiral threads.

A broad, rounded sinus is developed high on the spiral whorl surface,

roughly one-fourth the whorl height beneath the upper suture on

spiral whorls. In overall shell shape and the nature of the growth

lines, this species is conformable with the genus Loxonema, but based

on the fragmentary knowledge concerning the total characteristics of

its shell, it is left in open nomenclature. It is easily distin-

guished from Loxonema sp. 1 by its narrower spire, higher sutural

slope angle, relatively higher individual whorls, as well as the

presence of few spiral threads on the uppermost part of the upper

whorl surface. The presence of the latter suggest that this species

may be allied with a species group of Loxonema which is transitional

with that of Clathronema n. gen.
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Illustrated specimen: USNM 417604.

Material: 1 specimen.

"Loxonerna" cf. "L." cingulatum Whiteaves, 1892

Plate 11, fig. 23

1892 Loxonema cingulatum Whiteaves, p. 336-337, p1. 44, fig. 3

Discussion: A single, large shell fragment, lacking its base and

the upper part of its spire, closely resembles Loxonema cingulatum

Whiteaves from the Winnipegosis Formation (Givetian) of Manitoba.

They both share a large, narrowly high-spired shell form with an

ornament composed of strong, nearly evenly spaced spiral cords,

separated by much wider interspaces. No collabral ornamentation or

growth lines are observed on the Alaskan specimen; in addition, the

width of the interspaces between the spiral cords increases slightly

in the mid-whorl region. The Manitoban and Alaskan forms seem to

constitute a unique Middle Devonian age species group within the

Loxonematidae, characterized by its ornament of coarse spiral cords

separated by wider interspaces. They appear to belong to a new genus,

but until more knowledge concerning the morphology of their base or

apertural characters is acquired, it is deemed unwise to designate

them by a formal generic name. The ornamentation of this species

group is very similar to that of the genus Aclisina DeKoninck of the

family Murchisonidae, but this group differs from Aclisina in lacking

a selenizone and its considerably larger size. In addition, the

growth lines illustrated by Whiteaves (1892) for L. cingulatum show no

development of a strong mid-whorl sinus as in Aclisina.

Illustrated specimen: USNM 417605.



Material: One specimen.

Genus Clathronema n. gen.

Type species: Clathronema cloughi n. gen., n. sp.

Derivation of name: The generic name is in reference to the

lattice-like (literally the name means "latticed-thread")

ornamentation of this genus.

Diagnosis: Medium to large sized loxonematids with an ornament

composed of numerous spiral threads intersected by weakly sigmoidal

threads of subequal strength to form a prominent lattice-like network.

Sinus shallow, located above mid-whorl height.

Discussion: Clathronema n. gen. stands apart from most other

loxonematid genera by the character of its distinctive lattice-like

ornamentation. The only other genus of this family, similar in terms

of its ornamentation, is Girvania Longstaff, which differs in being

noticeably smaller and in possessing prominent collabral umdulations.

Hyphantozyga Knight of the family Pseudozygopleuridae is also a

similar lattice-like ornamented genus. It is distinguished from

Clathronema n. gen. by its possession of a pseudozygopleurid type

protoconch and in having non-sigmoidal form collabral threads on the

adult whorls. An origin from the genus Loxonema Phillips is con-

sidered most likely for the new genus in view of its similar large

size and generally similar shell form. The only essential difference

between these two genera lies in the distinctive ornament developed on

the latter genus.

Composition: This new genus includes a number of species,

seemingly restricted to the Old World Realm Middle Devonian (both
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Eifelian and Givetian from Eurasia and western North America).

Species which belong to the new genus include:

1. Clathronema cloughi n. gen., n. sp. from the Eifelian of

east-central Alaska.

2. Clathronema batteni Blodgett and Johnson n. gen., n. sp. from

the Eifelian of central Nevada.

3. Loxonema reticulata Phillips, 1841, p. 139, p1. 60, fig. 187,

from the Givetian of England; recorded from the Givetian of

West Germany by Sandberger and Sandberger (1850-1856) and

Kirchner (1915).

4. Loxonema (Aclisina) cancellata Cleland, 1911, p. 127, p1.

27, figs. 3-4, from the late Eifelian age Lake Church

Formation of Wisconsin.

Species possibly also belonging to this genus, but requiring further

investigation include:

1. Turritella cancellata Goldfuss, 1844, p. 103, p1. 195, figs.

lOa-b, from the Middle Devonian of West Germany.

2. Macrochilus striatus Eichwald, 1860, from the Devonian of

the Altai region of the USSR.

Clathrospira cloughi n. gen., n. sp.

Plate 12, figs. 1-8

Derivation of name: In honor of James G. Clough, State of

Alaska, Division of Geological & Geophysical Surveys, Fairbanks,

Alaska.

Diagnosis: Clathrosnira with spiral threads which are much more



closely spaced on the upper and lower parts of the whorl surface,

being much stronger and more widely spaced on the central (peripheral)

portion of the whorl surface.

Description: Medium to large sized, multi-whorled (up to ten

whorls present), high-spired shells; apical angle 19-23; nucleus

poorly preserved; sutures distinct, weakly incised; whorls moderately

adpressed against preceding whorls; whorl profile moderately convex

between sutures, periphery situated slightly below mid-whorl height;

base rounded, anomphalous; aperture form unknown; ornament composed of

net-like fabric of intersecting collabral and spiral threads of nearly

equal strength; nodes often found at their points of intersection;

spiral threads strong, numerous, more closely spaced towards upper and

lower margins of whorl, those near periphery stronger and more widely

spaced; interspaces between spiral cords always than wider than

enclosing threads; collabral threads of slightly lesser strength, more

closely spaced than spiral threads, their form is weakly sinusoidal on

spiral whorls and seemingly more sigmoidal on the base (final whorl)

due to their lower exposure; the threads initially are declined

backwards at about 450 from the upper suture, but decrease their

backward inclination and become broadly rounded high on the whorl

surface, after which they are very weakly arched forward for the

remaining lower part of the spiral whorl surface; on the final whorl

the threads beneath the high-situated sinus are rounded, convex

forward, but very low on the base become weakly deflected backwards.

Dimensions: Holotype, USNM 417606; height, 24.2+mm; width, 7.2 mm;

Paratype A, USF4M 417607; height 17.7+ mm, width 6.8 mm.

Comparison: Clathronema cloughi n. gen., n. sp. is distinguished
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from C. reticulata (Phillips, 1841) from the Givetian of England by

its more widely spaced spiral threads in the peripheral region and

also by its more strongly inclined backward collabral threads just

below the upper suture. It is perhaps closest to
. cancellata

(Cleland, 1911) from the late Eifelian age Lake Church Formation of

Wisconsin, but it distinguished from the latter by its less numerous

and more widely spaced spiral threads in the peripheral region, and

also by its more relatively higher-situated sinus. It is

distinguished from . batteni Blodgett and Johnson n. sp. from the

Eifelian of Nevada by its less evenly spaced spiral threads and less

convex whorl profile.

Types: Holotype, USNM 417606; and Paratypes A-D, USNM 417607-

417610.

Material: 34 specimens.

indeterminate loxonematid

Plate 12, figs. 9-12

Description: Small, relatively narrow, high-spired shells; apical

angle roughly 200; whorls number up to 10, not adpressed; nucleus

indistinct; sutures well defined, not incised; whorl profile

moderately convex between sutures and on final whorl; periphery

situated at mid-whorl height; base extended, rounded, anoniphalous;

aperture form unknown; ornamentation and growth lines not observed.

Discussion: The lack of knowledge concerning the aperture form

and the lack of preserved ornamentation and growth lines precludes

generic assignment of this species.

Illustrated specimens: USNM 417611-417613.
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Material: 6 specimens.

Family Paleozygopleuridae Horny, 1955

Genus Paleozygopleura Horny, 1955

Palaeozyqopleura sp.

Plate 12, fig. 13

Discussion: A single small, acutely high-spired shell is present

in the collection which closely compares with the general morphology

of the genus. The number of preserved adult whorls is seven, but

these are strongly decorticated, so that only on the last two whorls

is ornamentation preserved, consisting of numerous, moderately strong

collabral cords. Knowledge of additional morphological characters is

necessary for this species before adequate comparison can be made with

other species within this genus.

Illustrated specimen: USNM 417614.

Material: One specimen.

?Family Pseudozygopleuridae Knight, 1930

Genus Alaskozygopleura n. gen.

Type species: Alaskozyqopleura crassicostata n. gen., n. sp.

Derivation of name: Combination of the geographic name of Alaska

and the extant generic name Zygopleura Koken, 1892.

Diagnosis: Moderate to high-spired shells with coarse collabral

cords present on all whorls; cords on final whorl and outer lip weakly

sigmoidal in form; sinus weakly developed, located somewhat above mid-

whorl height; inner lip sharply reflexed to form prominent, broad,

thickened, crescent-shaped inductural pad.
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Discussion: The familial assignment of this new genus is prob-

lematic. Tentatively, it is placed in the family Pseudozyopleuridae,

in light of the close similarities of its ornament of coarse collabral

cords with that of members of that family [i.e. Palaeostylus

(Leptozyqa) Knight, E. (Palaeostvlus) Mansuy, and Helminthozyga

Knight]. In this regard, it also bears some affinity with the genus

Devonozyqa Horny, 1955 of the allied family Palaeozygopleuridae. The

distinction between these two families relies primarily on the type of

protoconch present, which is presently not known in the case of the

newly described genus, as well as in certain genera previously placed

equivocably in the family Pseudozygopleuridae. In overall morphology

this new genus is an undoubted loxonematacean; and its strong

collabral cords would suggest affinities with member of either the

family Palaeozygopleuridae Horny or the family Pseudozygopleuridae

Knight. Since members of the former family are extremely small in

size, this genus is tentatively placed in the latter family, which is

in accord with the high frequency of its members which share an

ornament of strong, collabral cords. If the familial assignment is

upheld for this new genus of Middle Devonian age, it will constitute a

considerably lowering of the stratigraphic range of this family, which

otherwise is known only from Permo-Carboniferous age strata.

Genera and subgenera placed (some equivocably) in the Pseudo-

zygopleuridae by Knight ]. (1960), which share with the new genus

an ornament of strong collabral cords include: Helminthozyga Knight,

1930; Palaeostylus (Pseudozygopleura) Knight, 1930; E. (Leptozyga)

Knight, 1930; P. (Palaeostylus) Mansuy, 1914; Hemizycia (Hemizyga)

Girty, 1915; Hemizyga (Hyphantozyga) Knight, 1930; Hemizyga
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(Plocezyga) Knight, 1930 and Spirornphalus Hayasaka, 1939.

Alaskozygopleura n. gen. is distinguished from these, as well as all

other non-cord bearing members of the Pseudozygopleuridae, by its

possession of a strongly reflexed inner lip which assumes the form a

prominent, broad crescent-shaped inductural pad. Among the taxa enu-

merated above, those which come closest to the new genus in form are

Helminthozyga, Palaeostylus (Leptozyga), and . (Palaeostylus).

Alaskozygopleura is distinguished from Helminthozyqa by the absence of

a wide umbilicus or completely disjunct coiling. It can be distin-

guished from Palaeostylus (Leptozyga), with which it most similar, by

its much greater size and more sigmoidal-like collabral cords. From

B. (Palaeostvlus) it is distinguished by its more sigmoidal-like

collabral cords, relatively lower spire and fewer whorls, and in

having a considerably more convex whorl profile. The only member of

the family Palaeozygopleuridae which bears prominent collabral cords

is Devonozyga Horny, 1955, which is distinguished from the new genus

by its much greater size, its broad, reflexed, crescent-shaped inner

lip, its unshouldered whorls, and by its weakly sigmoidal form of the

collabral cords.

Composition: At present the only species assigned to the new

genus is the type species, Alaskozygopleura crassicostata n. gen., n.

sp. This species is known from Eifelian age strata of Alaska, occur-

ring in both the unnamed Devonian clastic unit of the Livengood

quadrangle, east-central Alaska as well as in an Eifelian age horizon

within the Whirlwind Ridge Formation (Dutro and Patton, 1982) of the

Medfra B-3 quadrangle, west-central Alaska. A species which may

eventually prove to belong the new genus is Macrochilina elongata
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(Phillips) Spriestersbach, 1942 from the Eifelian Unnenbergsandstein

of the Selscheider Schichtengruppe of West Germany. The specimens

illustrated by Spriestersbach conform well in terms of their external

form and ornamentation to the new genus. Unfortunately, in none of the

illustrations can the nature of the inner lip be elucidated.

Assignment of this species to the new genus is uncertain, pending

actual examination of the character of the inner lip. Macrocheilus

elongatus Phillips, 1841 from the Middle Devonian of England, based on

Phillips' illustrations, would appear to have little in common with

the specimens illustrated by Spriestersbach, and is not considered

here to be a likely candidate for inclusion within this new genus.

Alaskozygopleura crassicostata n. gen., n. sp.

Plate 12, figs. 14-23; Plate 13, figs. 1-8

Derivation of name: The name refers to the strong collabral

ornamentation.

Diagnosis: Turriculate shells, spire extremely variable in

height, with moderately strong collabral cords which are weakly sig-

moidal in form on final whorl.

Description: Medium-sized, turriculate shells; spire height

extremely variable, ranging from high-spired elongate shells to rela-

tively broader, less elongate shells with a spire of only moderate

height; whorls number up to eight; nucleus poorly preserved, indis-

tinct; whorl profile moderately convex between sutures, in those

shells with less elongate spires, the earlier whorls have a more

slightly exaggerated convex profile; periphery situated at mid-whorl

height on spiral whorls, and at mid-whorl height or slightly below on



final whorl; whorls weakly adpressed against preceding whorls; sutures

shallowly incised; base rounded, elongate, anomphalous; aperture

ovoid, narrower adapically, its axis moderately oblique to axis of

coiling; inner lip rounded, strongly reflexed to form prominent,

thickened, crescent-shaped inductural pad; upper limit of inductural

thickening on parietal wall, a great distance beneath the juncture of

the parietal region with the outer lip; outer margin of this thicken-

ing arcuate-shaped, raised above the adjoining shell surface; surface

of inductural thickening flattened; outer lip weakly sigmoidal in

shape, sinus broad and shallow, situated somewhat above mid-whorl

height; ornament consists of strong collabral cords, which are

separated by intervening flat interspaces typically 2-3 times the

width of the former, on larger specimens the cords become finer and

more closely spaced on the final whorl; cords are weakly concave

forward on spiral whorls and are weakly sigmoidal on final whorl.

Variation: This species displays a remarkable range of morpho-

logical variation, noted primarily in the height of the spire, and in

the convexity of early whorls of the spire. The holotype (P1. 12,

figs. 14-15) represents one extreme end in this range, its spire being

relatively narrow and high spired with early whorls of seemingly

moderate even convexity. At the other extreme lies a morphotype,

typified by Paratype B (P1. 12, figs. 18-19), in which the spire is

broader and somewhat reduced in relative height, and whose earlier

whorls are characterized in being more convex in profile. Morphotypes

between these two extremes are common, and it would appear that these

form a completely intergrading series. Several attempts were made to

distinguish the two end members as distinct species, but were greeted
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with failure when intergradation was found to be complete in the

immediate morphotypes. This broad range of variation is duplicated

also in a collection of this species outside its type area in the

unnamed Devonian clastic unit of the Livengood quadrangle of east-

central Alaska. This collection was derived from coeval Eifelian age

rocks within the Whirlwind Creek Formation (Dutro and Patton, 1982) of

the Medfra B-3 quadrangle, west-central Alaska. As with the Livengood

population a similar large amount of variation was observed to be

expressed in relative height and breadth of the spire.

Comparison: Only one other species, Macrochilina elongata

(Phillips) of Spriestersbach (1942) from the Eifelian of West Germany,

is known which could possibly belong to AlaskozygoDleura n. gen.

Though it has a similar ornament of weakly sigmoidal, collabral cords

and a similar external shape (also displaying a broad range of

variation in the relative height of the spire), the character of the

aperture was not illustrated or described. Without knowledge of the

morphology of the inner lip, its alliance with the new genus can only

remain speculative. The Alaskan species would appear to be

distinguishable from the latter by its seemingly slightly stronger

collabral cords.

Occurrence: Eifelian age strata of the unnamed Devonian clastic

unit of the Livengood quadrangle, east-central Alaska and from an

Eifelian horizon within the Whirlwind Creek Formation of the Medfra B-

3 quadrangle, west-central Alaska.

Types: Holotype, USNM 417615; Paratypes A-J, USNM 417616-417625.

Material: 102 specimens.

Superfamily Subulitacea Lindstrom, 1884



Family Subulitidae Lindstrom, 1884

Subfamily Subulitinae Lindstrorn, 1884

Genus Subulites Ernmons, 1842

Subgenus Subulites (FusisDira) Hall, 1872

Subulites (Fusispira) sp.

Plate 13, figs. 9-15

Description: Shell fusiform, spire slightly coeloconoid in shape,

final whorl roughly twice height of spire; whorls number up to nine,

nucleus not preserved; pleural angle usually ranges around 59610, but

can be greater in less common variants; whorl profile moderately

arched between sutures and on final whorl; periphery situated at about

mid-whorl height; sutures prominent, not incised; base elongate,

rounded, anomphalous; aperture tear-drop shape, much narrower above,

seemingly pinched; columellar lip arcuate, thickened, broadest near

juncture with parietal wall, with flattened half-crescent shaped

external face; outer lip broken away; presence of an anterior notch

could not be determined due to the absence of the most abapical part

of the aperture; collabral growth lines and other forms of ornamenta-

tion not observed.

Discussion: Variation is expressed primarily in the relative

height of the spire. In the majority of the examined specimens the

spire is roughly one-half the height of the final whorl. However, in

several specimens a more attenuated and broader spire is developed

(Plate 13, figs. 11-12). In the latter, the height of the spire can

reach up to one-third the height of the final whorl. These less

common specimens are in all other shell features indistinguishable



from the more common, higher-spired morphotype, and are thought to

merely represent a less frequent condition of intraspecific variation.

This unnamed species closely approaches in general shape that of

the type species, . (Fusispira) ventricosus (Hall) from the mid-

continent region of North America, but is easily distinguished from

the latter by its considerably smaller size. This species also

appears to be present in undescribed material collected by the author

in the upper part (Eifelian age) of the Cheeneetnuk Limestone of the

McGrath quadrangle, west-central Alaska.

Illustrated specimens: USNM 417626-417629.

Material: 10 specimens.

Subfamily Soleniscinae Wenz, 1938

Genus Strobeus DeKoninck, 1881

Strobeus aff. S. puichella (Whiteaves, 1892)

Plate 13, figs. 16-19

aff. 1892 Macrochilina puichella Whiteaves, p. 340, p1. 44, figs.

6, 6a

Description: Medium-sized turbiniform, subulitid shell; spire

of moderate height, broad, pleural angle 53.570; whorls number up to

five, nucleus unknown; whorl profile weakly convex between sutures,

moderately rounded on final whorl; sutures distinct, not incised; base

elongate, anomphalous; aperture form uncertain, seemingly suboval;

columellar lip thickened, almost straight, bearing a thin, arcuate,

ridge-like columellar fold (P1. 13, fig. 18); outer lip not preserved;

siphonal notch not preserved; ornament composed of numerous, closely-

spaced, weak, collabral growth lines of sigmoidal form; the latter
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start nearly perpendicular to the upper suture for a short distance,

then abruptly form a broad, shallow sinus which culminates rather high

on the upper whorl face, at about mid-whorl height on final whorl,

they become weakly convex forward, but are strongly arched backwards

as they approach the base.

Discussion: This species is represented by five specimens, all of

which are slightly laterally compressed. The two best-preserved

specimens are illustrated here. It closely approaches in general

shape a Middle Devonian age species group, known only from the Old

World Realm, perhaps best typified by Buccinites arculatus Schiotheim

from the Givetian of Germany (D'Archiac and DeVerneuil, 1842), England

(Whidborne, 1889-1892), and from eastern Vunnan, China (Mansuy, 1912).

Members of this species group have been assigned at different times to

various genera, e.g. Buccinites, Buccinum, Macrocheilus, Macrochilina,

and Strobeus, with the latter name being favored in most recent work

and citations. Recently, Harper (1981) in a paper reviewing solenis-

cinid genera suggested that "the more bullet-like Devonian forms, such

as Strobeus arculatus (Schlotheim) ... may represent a separate genus

because of details of the siphonal notch which are unknown in most

species of Strobeus". While this may be true, the details of the

siphonal notch are not preserved in the Alaskan specimens discussed

here, and my purpose at present is to only indicate the affinity of

these specimens with other members of this species group. Among

members of this Middle Devonian age species group it most closely

approaches Macrochilina pulchella Whiteaves, 1892 from the Givetian

age beds of the Winnipegosis Formation of Manitoba. While being

almost identical in general shell form and in the form of its growth

-I



101

lines, it differs slightly from the latter in having a somewhat

broader spire. Hence, it is thought to probably represent a distinct,

but nonetheless very closely related species. Pending acquistion of

better preserved material, it is deemed undesirable to establish it as

a named separate species. It is distinguished from other members of

the species group as follows: from Buccinites arculatus Schlotheim

from the Givetian of West Germany, England and China it differs in

being somewhat smaller, in having a more rounded whorl profile, and in

lacking prominent subsutural angulated shoulders; from Buccinites

subcostatus Schlotheini (=Buccinum schlotheimi D'Archiac and DeVer-

neuil) from the Givetian of West Germany, England (Whidborne, 1889-

1892), and also reported from Givetian age beds of the Winnipegosis

Formation by Whiteaves (1892), it differs in being smaller and in

having a relatively much broader shell.

Illustrated specimens: USNM 417630 and USNM 417631.

Material: 5 specimens.

Order Uncertain

?Superfamily Pyramidellacea d'Orbigny, 1840

?Family Streptacididae Knight, 1931

New genus, new species

P1. 13, figs. 20-21

Description: Small, high-spired shell; spiral angle approximately

250; whorls not numerous, only five whorls preserved; nucleus unknown;

sutural slope angle 200; sutures weakly incised; whorl profile

strongly rounded, periphery situated near mid-whorl height; selenizone

absent; base extended, anomphalous; aperture elongate; columellar lip
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slightly thickened, its lower portion broken away; parietal inductura

seemingly absent; outer lip thin, its upper margin, though not well

preserved, suggests that the labral sinus is developed high on the

upper whorl surface; ornament composed of strong, rounded spiral

cords, restricted to the lower three-fourths of the whorl surface,

numbering seven on the final whorl and five on the penultimate whorl,

these are separated by much broader, flat interspaces; growth lines

extremely faint and incomplete, where visible they seem to be

moderately prosocyrt in the mid-whorl region, with a broad sinus-like

(concave-forward) form developed on the upper whorl surface.

Discussion: This species is represented by a single, small

specimen, whose general shape is rather unusual and distinct from any

other Devonian gastropod known to the writer. Additional specimens

are needed for definitive taxonomic assessment, especially those

preserving either an intact outer lip, or possessing well preserved

growth lines. The general form of the shell is close in varying

degrees to certain members of the family Streptacididae Knight, namely

Donaldina Knight and Streptacis Meek, and it is tentatively suggested

here that this form is representative of a new unnamed genus within

that subfamily. This genus would differ from Streptacis and

Platyconcha in its possession of spiral cords, and is distinguished

from Donaldina (the type species of which also lacks spiral cords on

the uppermost whorl surface) by its more elongate aperture, steeper

sutural slope angle, and a much straighter columellar lip. It is also

a strong possibility, in light of the uncertainty concerning its

taxonomic assignment, that this genus may also be placed within the

1 oxonemataceans.
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Illustrated specimen: USNM 417632.

Material: One specimen.
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EXPLANATION OF PLATES

Plate I

Figs. 1-10. BucanoDsis sullivani n. sp.

1-5. Posterior, side, opposite side, apertural, and abaper-

tural views (x 4). Holotype, USNM 417529.

6-7. Abapertural and side views (x 4). Paratype A, USNM

417530.

9-10. Posterior, side, and apertural views (x 4). Paratype B,

USNM 417531.

Figs. 11-21. Bellerophon (Bellerophon) chapmani n. sp.

11-15. Posterior, abapertural, apertural, side, and opposing

side views (x 3). Holotype, USNM 417532.

16-18. Posterior, abapertural, and side views (x 3). Paratype A,

USNM 417333.

19-21. Abapertural, posterior, and side views (x 3). Paratype

B, USNM 417534.

Plate 2

Figs. 1-2. Bellerophon (Bellerophon) chapmani n. sp. Abapertural and

side views (x 4). Paratype C, USNM 417535.

Figs. 3-19. Bellerophon (Bellerophon) livenqoodensis n. sp.

3-6. Posterior, side, opposing side, and apertural views

(x 3). Holotype, USNM 417536.

7-10. Posterior, apertural, abapertural, and side views (x 3).

Paratype A, USNM 417537.
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11-13. Posterior, abapertural, and side views (x 3). Paratype B,

USNM 417538.

14-17. Posterior, apertural, side, and abapertural views (x 3).

Paratype C, USNM 417539.

18-19. Side and posterior views (x 3). Paratype 0, USNM 417540.

Plate 3

Figs. 1-6. Retisøira sp.

1-4. Posterior, abapertural, side, and apertural views (x 4).

USNM 417541.

5. Side view (x 4). USNM 417542.

6. Oblique side view (x 4). USNM 417543.

Figs. 7-17. Straparollus (Euomphalus) bundtzeni n. sp.

7-10. Apical, basal, apertural, and abapertural views (x 4).

Holotype, (JSNM 417544.

11-14. Apical, basal, apertural, and abapertural views (x 4).

Paratype A, USNM 417545.

15-17. Apical, basal, and abapertural views (x 4). Paratype B,

USNM 417546.

Plate 4

Figs. 1-3. Straparollus (Serpulospira) sp. Apical, basal, and aper-

tural views (x 4). USNM 417547.

Figs. 4-12. Mastigospira harrisae n. sp.

4. Basal view (x 1). Holotype, USNM 417548.

5-6. Basal and oblique side views (x 1). Paratype A, USNM

417549.
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7-9. Side, oblique side, and basal views (x 2). Paratype B,

USNM 417550.

10-11. Basal and side views (x 2). Paratype C, USNM 417551A.

12. Basal view (x 2). Paratype D (juvenile specimen), USNM

417552.

Plate 5

Figs. 1-13. PseudomDhalotrochus dutrol n. gen., n. sp.

1-2. Abapertural and apical views (x 1). Holotype, USNM

417553.

3-5. Apertural, abapertural, and apical views (x 1). Paratype

A, USNM 417554.

6-9. Apertural, abapertural, basal, and apical views (x 1).

Paratype B, USNM 417555.

10. Enlargement of preceding apical view (Fig. 9), showing

prominent sinus on upper lip (x 2). Paratype B, USNM

417555.

11-13. Abapertural, oblique apical, and apical views (x 1).

Paratype C, USNM 417556.

Plate 6

Figs. 1-6. PseudomDhalotrochus dutroi n. gen., n. sp.

1. Abapertural view (x 1). Paratype D, USNM 417557.

2-3. Apertural and abapertural views (x 2). Paratype E, USNM

417558 (note implanted crinoid ossicles).

4-6. Apical, abapertural, and basal views (x 4). Paratype F,

USNM 417559.
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Figs. 7-12. Hyoomphalocirrus cf. H. rugosus Linsley, 1978

7-9. Basal, oblique basal, and apical views (x 1). USNM

417560.

10. View of external mold of apex (x 1). USNM 417561.

11-12. Apertural and apical views (x 2). USNM 417562.

Plate 7

Figs. 1-7. Hypomphalocirrus cf. . ruqosus Linsley, 1978

1. Apical view (x 1). USNM 417563.

2. View of external mold of base and apical portion of

adhering whorl segment (x 3). USNM 417564A.

3-6. Apertural, oblique basal, basal, and apical views (x 4).

USNM 417564B.

7. Apical view (x 1). USNM 417565.

Figs. 8-10. Callistadia?

(x 6). USNM

Figs. 11-13. Ptychomphalii

views (x 4).

Figs. 14-16. Bembexia sp.

USNM 417574.

sp. Apical, abapertural, and basal views

4 17572.

-ia sp. Apertural, abapertural, and apical

USNM 417573.

Abapertural, apical, and basal views (x 5).

Plate 8

Figs. 1-14. Buechelia nodosa n. sp.

1-3. Apertural, apical, and basal views (x 1). Holotype, USNM

417566.

4-6. Apertural, apical, and abapertural views (x 1). Paratype

A, USNM 417567.



7-8. Apertural and apical views (x 1).

417568.

9-10. Apertural and apical views (x 1).

417569.

11-12. Apertural and apical views (x 2).

417570.

13-14. Apertural and apical views (x 1).

417571.
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Paratype B, USNM

Paratype C, USNM

Paratype D, USNM

Paratype E, USNM

Figs. 15-16. Bembexia sp. Abapertural and basal views (x 8). USNM

417575.

Figs. 17-20. Peruvispira churkini n. sp.

17-18. Apertural and abapertural views (x 3). Holotype, USNM

417576.

19-20. Apertural and abapertural views (x 4). Paratype, USNM

417577.

Figs. 21-23. Euryzone n. sp. Apical, apertural, and abapertural views

(x 3). USNM 417578.

Plate 9

Figs. 1-2. Eurvzone n. sp. Oblique apertural and basal views (x 3).

USNM 417578.

Fig. 3. New genus, new species aff. "Pleurotomaria" binodosa

Roemer, 1843. Latex cast of external mold of spire (x 4).

USNM 417579.

Figs. 4-13. Gyronema ormistoni n. sp.

4-6. Abapertural, apertural, and apical views (x 1). Holotype,

USNM 417580.
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7-10. Apertural, abapertural, apical and basal views (x 2).

Paratype B, USNM 417582.

11-13. Apical, apertural, and abapertural views (x 1). Paratype

A, USNM 417581.

Plate 10

Fig. 1. Gvronema ormistoni n. sp. Abapertural view (x 4). Para-

type C, USNM 417583.

Figs. 2-17. Naticopsis (Naticopsis) bowsheri n. sp.

2-4. Apertural, abapertural, and apical views (x 3). Holotype,

USNM 417584.

5-6. Apical and abapertural views (x 3). Paratype A, USNM

417585.

7-9. Apertural, abapertural, and apical views (x 3). Paratype

B, IJSNM 417586.

10-13. Apertural, abapertural, apical, and basal views (x3).

Paratype C, USNM 417587.

14-16. Apertural, abapertural, and apical views (x 3). Paratype

0, USNM 411588.

17. Apertural view (x 3). Paratype E, USNM 417589.

Figs. 18-20. Naticopsis (Naticopsis) sp. Apertural, abapertural, and

apical views (x 4). USNM 417590.

Figs. 21-31. Naticopsis (Jedria) deckeri n. sp.

21-24. Apical, apertural, abapertural, and side views (x 3).

Holotype, USNM 417591.

25-27. Apertural, abapertural and apical views (x 3). Paratype

A, USNM 417592.
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28-29. Apertural and abapertural views (x 3). Paratype B, USNM

417593.

30-31. Apertural and abapertural views (x 3). Paratype C, USNM

417594.

Plate 11

Figs. 1-8. Naticopsis (Jedria) deckeri n. sp.

1-3. Apertural, abapertural, and apical views (x 3). Paratype

D, USNM 417595.

4-8. Apertural, abapertural, side, basal and apical views

(x3). Paratype E, USNM 417596.

Figs. 9-10. Murchisonia (Murchisonia) sp. Side and oblique side views

(x 3). USNM 417597.

Fig. 11. Aclisina? sp. Side view (x 5). USNM 417598.

Figs. 12-13. Stegocoelia (Taosia)? sp. Apertural and abapertural views

(x 1). USNM 417599A.

Figs. 14-16. "Goniasma" plumleyl n. sp.

14. Abapertural view (x 4). Holotype, USNM 417600.

15-16. Apertural and abapertural views (x 4). Paratype, USNM

417601

Figs. 17-18. indeterminate pseudophorid. Side and apical views (x 2).

USNM 417602.

Figs. 19-20. Loxonerna sp. 1. Side and abapertural views (x 3). USNM

417603.

Figs. 21-22. Loxonema sp. 2. Apertural and abapertural views (x 3).

USNM 417604.

Fig. 23. "Loxonema" cf. "L". cingulatum Whiteaves, 1892. Side

view (x 1). USNM 417605.
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Plate 12

Figs. 1-8. Clathronema cloughi n. gen., n. sp.

1-2. Apertural and abapertural views (x 3). Holotype, USNM

417606.

3-4. Apertural and abapertural views (x 3). Paratype A, USNM

417607.

5. Side view (x 2). Paratype B, USNM 417608.

6-7. Apertural and abapertural views (x 2). Paratype C, USNM

417609.

8. Side view (x 2). Paratype D, USNM 417610.

Figs. 9-12. indeterminate loxonematid

9-10. Apertural and abapertural views (x 4). USNM 417611.

11. Abapertural view (x 4). USNM 417612.

12. Side view (x 4). USNM 417613.

Fig. 13. PalaeozygoDleura sp. Side view (x 5). (JSNM 417614.

Figs. 14-23. AlaskozygoDleura crassicostata n. gen., n. sp.

14-15. Oblique apertural and apertural views (x 3). Holotype,

USNM 417615.

16-17. Apertural and abapertural views (x 3). Paratype A, USNM

417616.

18-19. Apertural and abapertural views (x 3). Paratype B, USNM

417617.

20-21. Apertural and abapertural views (x 3). Paratype C, USNM

417618.

22. Abapertural view (x 3).

23. Abapertural view (x 3).

Paratype D, USNM 417619.

Paratype E, USNM 417620.
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Plate 13

Figs. 1-8. Alaskozygopleura crassicostata n. gen., n. sp.

1-2. Apertural and abapertural views (x 3). Paratype F, USNM

417621.

3-4. Apertural and abapertural views (x 3). Paratype G, USNM

417622.

5-6. Apertural and abapertural views (x 3). Paratype H, USNM

417623.

7. Apertural view (x 3). Paratype I, USNM 417624.

8. Side view (x 3). Paratype J, USNM 417625.

Figs. 9-15. Subulites (Fusispira) sp.

9-10. Apertural and abapertural views (x 2). USNM 417626.

11-12. Apertural and abapertural views (x 3). USNM 417627.

13. Apertural view (x 2). USNM 417628

14-15. Apertural and abapertural views (x 4). USNM 417629.

Figs. 16-19. Strobeus aff. . pulchella (Whiteaves, 1892)

16-17. Side and opposing side views (x 2). USNM 417630.

18-19. Apertural and abapertural views (x 3). USNM 417631.

Figs. 20-21. streptacid?, new genus, new species. Apertural and ab-

apertural views (x 5). USNM 417632.
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