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Micropaleontological Zonation
(Foraminifers, Algae) and Stratigraphy,
Carboniferous Peratrovich Formation,

Southeastern Alaska

By Bernard L. Mamet', Sylvie Pinard?, and Augustus K. Armstrong>

ABSTRACT

Stratigraphic, petrographic and micropaleontologic stud-
ies of the carbonate sequences of the Mississippian Peratro-
vich Formation define five informally named members
{ascending): cherty spiculite and radiolarite member, lower
cherty limestone member, lower limestone member, upper
cherty limestone member, and upper limestone member. They
define a shoaling-upward sequence having a minimum aggre-
gate thickness of 560 m. The basal part of the formation has
no microfossils, and its age cannot be assigned with preci-
sion. The first datable bed is late Tournaisian in age (Zone 29).
It is succeeded by beds of Visean (Zones 210, 13, 14, 15, 16;,
16,), early Namurian (Zones 17, 18) and debatable Namuri-
an(?) (Zone 218-20) age. The affinities of the Peratrovich fau-
na and flora are as much Tethyan as American, and thus the
microfauna forms a bridge between the two domains. Biostra-
tigraphy suggests a Tethyan origin for most of the Carbonifer-
ous microfauna, which migrated in successive waves toward
North America. This mixed fauna permits reconstruction of
the Carboniferous paleogeography and imposes constraints
on tectonic models for the North American Cordillera. Paleo-
geographic reconstructions suggest that the Peratrovich mixed
microfauna and its suspect terrane are not derived from Asia.
Rather, the rocks and their fauna appear to represent a terrane
bordering the Cordilleran geosyncline or a microcoatinental
fragment in a similar paleogeographic position.

INTRODUCTION

Calcareous foraminifers were recognized during the
middle of this century by the Russian school (Rauzer-
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Chemoussova, 1948a—i) as useful tools for identifying zo-
nation. By the 1960’s, they were routinely used for bio-
stratigraphy in Western Europe and in Russia (Mamet,
1962; Conil and Lys, 1964). In North America, Zeller
(1957) first recognized the stratigraphic value of these fos-
sils. Subsequently, several authors extended this kind of
zonation to the North American Cordillera (Armstrong,
1958, Woodland, 1958, Skipp, 1969; Sando and others,
1969; Mamet and Gabrielse, 1969; Petryk and others,
1970; Armstrong and others, 1970; Mamet and Armstrong,
1972; Brenckle, 1973; Mamet, 1975a; Rich, 1980, 1982;
Groves, 1983; Beauchamp and Mamet, 1985; Mamet and
others, 1987).

In the Cascade Ranges of the western North America
Cordillera, eugeosynclinal deposits are known from south-
eastern Alaska to California (Irwin, 1972). They transect
the states of Washington (Danner, 1970) and Oregon to
form an outer belt of the Cordillera, whicbh Monger and
others (1972) called the “island belt.” The faunas ident-
fied in these deposits reflect an association of both Ameri-
can and Tethyan faunas and are of special interest for
Missjssippian (early Carboniferous) paleogeographic re-
constructions.

The Peratrovich Formation crops out as small dis-
connected faulted inljers in the Prince of Wales Island re-
gion (fig. 1), which is part of the Alexander Archipelago
of southeastern Alaska. The main purpose of this report is
to establish in the Peratrovich a micropaleontological zo-
nation based on foraminifers, similar to that defined by
Mamet and Skipp (1970), and to correlate eight strati-
graphic sections. These sections were measured and col-
lected by Armstrong on Klawak, Ladrones, Madre de
Dios, Peratrovich, Shelikof, and Tod lIslands off the west
coast of Prince of Wales Island (pls. 18-20). The best Pe-
ratrovich exposures are along the coast between low and
high tide lines, and access to them is by boat (fig. 2).

This stratigraphic study is based on about 900 thin
sections from Armstrong’s collections. In addition to iden-
tifying specimens for biostratigraphic purposes, the study
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has permitted establishment of a sedimentary model for the
sequence of carbonate rocks in the Peratrovich Formation.

PREVIOUS WORK

Early in this century, the Prince of Wales Island re-
gion was Lhe object of a preliminary series of geologic in-
vestigations directed toward two distinct sectors: one for
mining exploration, and the other for stratigraphic studies.
In the economic sector, systemalic reconnaissance work
was initiated by Brooks (1902), Wright and Wright (1908).
Smith (1914), and Buddington (1923). In the field of stra-
tigraphy, faunal lists were compiled first by Kindle (1907),
then by Edwin Kirk, G.H. Girty, and Rudolf Ruedemann
(in Buddington and Chapin, 1929); a systematic study of
the brachiopods was undertaken by Kirk (1922, 1928,
1926). These early stwdies ended with the regional work of
Buddington and Chapin ((929).

Mining exploration, related 1o sitrategic metafs, was
bricfly revived from 1941 (o 1944 (Kennedy and Walion,
1946; Twenhofel and others, 1946, 1949; Warner and oth-
crs, 1961).

[n 1947, G.D. Eberlein instiated a second series of
stratigraphic investigations by the U.S. Geological Survey.
He extended the compilation of the geologic maps of
Sainsbury (1960) and Condon (1961) toward the south.
Subsequendy, Eberlein and Churkin (1970) divided the

Figure 2. Typical shoreline and dense conifer (orest, Ladrones
Island, Alaska. Collecting and studies of the Peratrovich For-
mation were made between low and high tide levels where
rocks are free of soil and vegetation. Field studies were done
from outboard motor boats.

Paleozoic rocks exposed on the northwesiemn coast of
Prince of Wales Island into 10 new formations, which they
described in detail. Churkin and Eberlein (1975b) also
published a 1:63,000-scale map of the Craig C-4 quadran-
gle region. Herreid and others (1978) added a geologic
map of the vicinity of the Craig A-2 quadrangle o the
compilation of stratigraphic data of southeastern Alaska.
Eberlein and others (1983) compiled a geologic map of
the entire Craig quadrangle, and Gehrels and Berg (1984)
compiled one of southeastern Alaska.

On the purely pateontological side, additional faunal
lists were published by Ovenshine and Webster (1970) and
by J.G. Johnson (in Ovenshine and Webster, 1970). Sever-
al other publications illustrate the Paleozoic fauna. They
include the description of Late Silurian brachiopods (Kirk
and Amsden, 1952) and of Late Ordovician, Silurian, and
Early Devonian graptolites (Churkin and Carter, 1970;
Churkin and others, 1970, 1971). The Ordovician, Silun-
an, and Devonian corals were described by Tchudinova
and others (1974) and by Oliver and others (1975). The
corals of the Peratrovich Formation were studied by Arm-
strong (1970). Later, Armstrong (1975) compared the Pe-
ratrovich corals with those of the Lisburne Group in
northern Alaska and found certain similaritics between the
two faunas. Tt should be noted that Girty (in Buddington
and Chapin, 1929) had also noticed these similarities.

Systematic descriptions of Devonian conodonts were
published by Savage (1977a, b, 1981b) and Savage and
others (1977). Ordovician conodonts were described by
Savage and Savage (1980), and Pennsylvanian conodonls
by Savage and Barkeley (1985). Simulianeously, Savage
(1981a) and Savage and others (1978) described Devonian
brachiopods. Several theses, supervised by Savage, discuss
the Late Devonian conodonts (Hobbert, 1980), the cono-
donts of the Peratrovich Formation (Faulhaber, 1977), the
Pennsylvanian conodonts (Barkeley, 1981), and the brachi-
opods of the Klawak Formation (Vaskey, 1982),

Foraminiferal studies, almost ignored in this area.
were initiated by Douglass (1971). who described the
Pennsylvanian fusulinids.
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areas, the base of the cherty spiculite and radiolarite mem-
ber seems 10 be concordast with the caicareous wff found
in the uppermost part of the Port Refugio Formation (Eber-
lein and Charkin, 1970).

This lowermost member of the Peratrovich is com-
posed of thin beds of black chert interbedded with black
silty shale. The thickness of the chert beds and the amount
of chert decrease toward the top of the member. Beds of
lenticular micritic himestones are found in the lowermost
part of section X-7 on Shelikof Island, where the meas-
ured section is 90 m thick. Here the upper part of the
member is dofomitized and contains chert nodules. Arm-
strong (1970) assigned that dolomite to the cherty lime-
stone member of Eberlein and Churkin (1970).

The cherty member of Eberlein and Churkin (1970)
is, in parl, equivalent to our cherty spiculite and radiolarite
member and is estimated to be about 65 m thick. Arm-
strong (1970), Churkin and Eberlein (1975b), and Vaskey
(1982) confirm this thickness. However, Faulhaber (1977)
notes 230 m of exposed Devonien Wadleigh Formation
and the presence of 750 m of Mississippian radjolarites on
the east coast of Wadieigh Island.

The lower part of the cherty spiculite ard radiolarite
member is devoid of fossils except for sponge spicules
and radiolarians. Armstrong (1970) indicated a probable
Kinderhookian and (or} Osagean age for the rocks of this
part of the member. The dolomites of the upper part of the
member contain abundant echinoderms, sponge impres-
sions, and a few corals and brachiopods. Armstrong (in
Eberiein and Churkin, 1970) assigned a Tournaisian
{Osagean) age for the upper part of the membey, based on
the assemblage of the foraminifers Septaglomospiranella
sp., Septabrunsiina sp. and Endothyra sp. Faulhaber
(1977) confirms this age by the presence of the conodonts
Gnathodus bulbosus, G. texanus pseudosemiglaber and
Taphrognathus varians. The uppermost limestones (Eber-
lein and Churkin, 1970; Armstrong, 1970) include several
foraminifers, including Archaediscus sp. and Globoendo-
thyra sp., which indicate a Visean (Meramecian) age.

Lower cherty limestone member

The lower chernty limestone member is at least 190 m
thick, angd about 25 percent of it is nodular chert, In most of
the beds the chert appears to selectively replace the limestone
while preserving the sedimentary structures and textures.

This member is divided into two subunits (fig. 3) on
the basis of the amount of dolomite present. The lower
subunit is composed of chertified limestones and abundant
dolomites. On Shelikof Island as much as 8O percent of
the rock in section X-7 may be dolomite. This subunit is
also found in the lower part of sections X-6 and X-9 on
Toti and Shelikof Islands, respectively, where the dolo-
mites are less abundant. The limestoncs are generally

packstones with abundant echinoderms and bryozoans and
smaller amounts of peloids.

The presence of corals (Rugosa) is recognized
throughout this mermnber. Armstrong (1970) illustrated sev-
eral new species from this subunit of the member, notably
Diphyphyllum venosum, D. klawockensis, Stelechophyl-
lum? birdi, and Faberophyllum girtyi, associated with
Lithostrotion  (Siphonodendron) warreni, Acrocyathus
pennsylvanicum, Ekvasophyllum cf. E. inclinatum, E. wil-
liamsi, Stelechophyllum? aff. 8.7 maclareni, and Thysano-
phyllum astraeiforme, all Meramecian (Visean) in age.
(Updated names from Sando’s (1983) gereric classifica-
ton of rugose corals are used in this report.)

The upper subunit (foraminiferal chertified limestone
with Issinella and Koninckopora) occurs in the upper parts
of sections X-6, X-7, and X-9 on Toti and Shelikof Is-
lands, in the lower half of section X-11 on Madre de Dios
Istand, and in the basal part of section X-8 on Shelikof
Island. The limestores consist mainly of packstones and
wackestones with algae (Issinella and Koninckopora) and
echinoderms and grainstones with fssinella. Qoids also
characterize this subunit of the member.

In addition to the corals reported above, two species
described for the first time by Armstrong (1970), Fabero-
phyllum girtyi and Sciophyllum alaskaensis, were found
with Lithostrotion (Siphonodendron) sp. and Stelechophy!-
lum banffensis. These corals are also characteristic of the
Visean (Meramecian).

Lower limestone member

The lower limestone member is characterized by
limestones that are interbedded with massive dolomite and
chert. Chert nodules are rare and limited to the dolomite
beds. This sequence is about 120 m thick and constitutes
the upper half of section X-1! on Madre de Dios Island
and much of the lower part of section X-8 on Shelikof
Island. Armstrong (1970) estimated a thickness of 130 m,
which is close to our measurements. His studies indicate
that the lower limestone member is correlative with the
lower part of the limestone member of Eberlein and Chur-
kin (1970). We have subdivided this member into three
subunils (fig. 3).

The lower subunit, the thickest of the three, is char-
acterized by alternation of massive dark dolomites and
limestones with Jssinella and Koninckopora. These lime-
stones are wackestones with brachiopods, echinoderms, al-
gae, and foraminifers; they are associated with baffiestones
containing fssinella and (or) Kamaena. Some packstones
also include echinoderms, bryozoans, brachiopods and fo-
raminifers.

The middle subunit marks the appearance of the light-
gray shallow-water facies, an alternation of massive dojo-
mites and light limestones with Issinella and Koninckopora.

6  Micropateontological Zonation {Foraminifers, Algae) and Stratigraphy, Carboniferous Peratrovich Formation, Southeastern Alaska



areas, the base of the cherty spiculite and radiolarite mem-
ber seems 10 be concordast with the caicareous wff found
in the uppermost part of the Port Refugio Formation (Eber-
lein and Charkin, 1970).

This lowermost member of the Peratrovich is com-
posed of thin beds of black chert interbedded with black
silty shale. The thickness of the chert beds and the amount
of chert decrease toward the top of the member. Beds of
lenticular micritic himestones are found in the lowermost
part of section X-7 on Shelikof Island, where the meas-
ured section is 90 m thick. Here the upper part of the
member is dofomitized and contains chert nodules. Arm-
strong (1970) assigned that dolomite to the cherty lime-
stone member of Eberlein and Churkin (1970).

The cherty member of Eberlein and Churkin (1970)
is, in parl, equivalent to our cherty spiculite and radiolarite
member and is estimated to be about 65 m thick. Arm-
strong (1970), Churkin and Eberlein (1975b), and Vaskey
(1982) confirm this thickness. However, Faulhaber (1977)
notes 230 m of exposed Devonien Wadleigh Formation
and the presence of 750 m of Mississippian radjolarites on
the east coast of Wadieigh Island.

The lower part of the cherty spiculite ard radiolarite
member is devoid of fossils except for sponge spicules
and radiolarians. Armstrong (1970) indicated a probable
Kinderhookian and (or} Osagean age for the rocks of this
part of the member. The dolomites of the upper part of the
member contain abundant echinoderms, sponge impres-
sions, and a few corals and brachiopods. Armstrong (in
Eberiein and Churkin, 1970) assigned a Tournaisian
{Osagean) age for the upper part of the membey, based on
the assemblage of the foraminifers Septaglomospiranella
sp., Septabrunsiina sp. and Endothyra sp. Faulhaber
(1977) confirms this age by the presence of the conodonts
Gnathodus bulbosus, G. texanus pseudosemiglaber and
Taphrognathus varians. The uppermost limestones (Eber-
lein and Churkin, 1970; Armstrong, 1970) include several
foraminifers, including Archaediscus sp. and Globoendo-
thyra sp., which indicate a Visean (Meramecian) age.

Lower cherty limestone member

The lower chernty limestone member is at least 190 m
thick, angd about 25 percent of it is nodular chert, In most of
the beds the chert appears to selectively replace the limestone
while preserving the sedimentary structures and textures.

This member is divided into two subunits (fig. 3) on
the basis of the amount of dolomite present. The lower
subunit is composed of chertified limestones and abundant
dolomites. On Shelikof Island as much as 8O percent of
the rock in section X-7 may be dolomite. This subunit is
also found in the lower part of sections X-6 and X-9 on
Toti and Shelikof Islands, respectively, where the dolo-
mites are less abundant. The limestoncs are generally

packstones with abundant echinoderms and bryozoans and
smaller amounts of peloids.

The presence of corals (Rugosa) is recognized
throughout this mermnber. Armstrong (1970) illustrated sev-
eral new species from this subunit of the member, notably
Diphyphyllum venosum, D. klawockensis, Stelechophyl-
lum? birdi, and Faberophyllum girtyi, associated with
Lithostrotion  (Siphonodendron) warreni, Acrocyathus
pennsylvanicum, Ekvasophyllum cf. E. inclinatum, E. wil-
liamsi, Stelechophyllum? aff. 8.7 maclareni, and Thysano-
phyllum astraeiforme, all Meramecian (Visean) in age.
(Updated names from Sando’s (1983) gereric classifica-
ton of rugose corals are used in this report.)

The upper subunit (foraminiferal chertified limestone
with Issinella and Koninckopora) occurs in the upper parts
of sections X-6, X-7, and X-9 on Toti and Shelikof Is-
lands, in the lower half of section X-11 on Madre de Dios
Istand, and in the basal part of section X-8 on Shelikof
Island. The limestores consist mainly of packstones and
wackestones with algae (Issinella and Koninckopora) and
echinoderms and grainstones with fssinella. Qoids also
characterize this subunit of the member.

In addition to the corals reported above, two species
described for the first time by Armstrong (1970), Fabero-
phyllum girtyi and Sciophyllum alaskaensis, were found
with Lithostrotion (Siphonodendron) sp. and Stelechophy!-
lum banffensis. These corals are also characteristic of the
Visean (Meramecian).

Lower limestone member

The lower limestone member is characterized by
limestones that are interbedded with massive dolomite and
chert. Chert nodules are rare and limited to the dolomite
beds. This sequence is about 120 m thick and constitutes
the upper half of section X-1! on Madre de Dios Island
and much of the lower part of section X-8 on Shelikof
Island. Armstrong (1970) estimated a thickness of 130 m,
which is close to our measurements. His studies indicate
that the lower limestone member is correlative with the
lower part of the limestone member of Eberlein and Chur-
kin (1970). We have subdivided this member into three
subunils (fig. 3).

The lower subunit, the thickest of the three, is char-
acterized by alternation of massive dark dolomites and
limestones with Jssinella and Koninckopora. These lime-
stones are wackestones with brachiopods, echinoderms, al-
gae, and foraminifers; they are associated with baffiestones
containing fssinella and (or) Kamaena. Some packstones
also include echinoderms, bryozoans, brachiopods and fo-
raminifers.

The middle subunit marks the appearance of the light-
gray shallow-water facies, an alternation of massive dojo-
mites and light limestones with Issinella and Koninckopora.
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REGIONAL GEOLOGIC SETTING

On Prince of Wales Istand, the Wales Group, consist-
ing of metamorphic rocks, forms the pre-Late Cambrian
basement. In the Alexander Archipelago of southeast Alas-
ka, the Wales Group is overjain by a thick sequence of
Paleozoic volcanic and sedimentary rocks, estimated at
more than 3,000 meters thick by Eberlein and Churkin
(1970) and currently referred to as the Alexander terrane.
This sequence is exposed ou the Prince of Wales Island
and on Kuiu, Kupreanof, Admiralty, and Chichagof Is-
fands to the north-northwest. It occupies a north-north-
west-trending structural element, flanked on both sides by
Mesozoic assemnblages.

The Paleozoic strata are Ordovician to Permian in
age. The Mississippian rocks consist of the Peratrovich
Formation, the Saginaw Bay Formation (part), and the
Iyoukeen Formation (Loney and others, 1975).

The Peratrovich Formation at its type locality is ex-
posed in a syncline plunging to the south and faulted on
the east side. Despite the fact that the upper and lower
contacts are covered, Ebertein and Churkin (1970) consid-
er them to be regionally concordant. The Peratrovich For-
mation overlies the Devonian Wadleigh Limestane and is
overlain by the Pennsylvanian Klawak Formation and
Ladrones Limestone.

TECTONIC SETTING

The enigmatic assemblages of rocks and faunas com-
posing the rim of the Pacific, of which the Peratrovich For-
mation is a part, have given rise to several interpretations.

Before the advent of plate tectonics, Eardley (1947)
and Kay (1947) interpreted the Precambrian and Paleozoic
rocks as representing autochthonous volcanic arcs devel-
oped in a relatively fixed position in the outer part of the
Cordillesan geosyncline. Later, other classic eugeosyacii-
nal models were described by White (1959) and by Brew
and others (1966).

More recently, three kinds of models have been pro-
posed. The first suggests that various tectonic terranes de-
nived from fragments of Asia, or from a landmass drifting
in the paleo-Pacific, finally coltided with the North Ameri-
can continent (Wilson, 1968; Danner, 1970; Moores, 1970;
Nur and Ben-Avraham, 1977; Brandon, 1980). The second
model involves large displacements along transform faults
(Monger and Ross, 1971; Monger and others, 1972; Jones
and others, 1972; Berg and others, 1972; Irwin and Yole,
1972; Tempeiman-Kluit, 1979). In the third mode}, a
group of continental microptates and para-autochthonous
island arcs are displaced with respect 10 North America;
this leads to the opening and closing of basins during the
Paleozoic, followed in the Mesozoic by displacements
along transform faults (Churkin, 1974; Churkin and Eber-

lein, 1975a). In this paper, we show that the third model is
more consistent with the microfaunal data,

STRATIGRAPHY OF THE PERATROVICH
FORMATION

The Peratrovich Formation is the name given by
Eberlein and Churkin (1970) for the Mississippian rocks
exposed in the area of Craig, Alaska. This formation
consists of fossiliferous limestones and dolomites. Chert
nodules occur throughout the sequence, whereas bedded
dark-gray cherts occur only in the tower part. Eberlein and
Churkin (1970) divided the formation into three informally
named members: the cherty member, the cherty limestone
member and the limestone member. We here divide the
formation into the fotlowing five informally named mem-
bers (ascending): cherty spiculitc and radiolarite member,
fower cherty limestone member, Jower limestone member,
upper cherty timestone member, and upper fimestone
member (fig. 3).

According 1o Ebertein and Chwkin (1970) and Chur-
kin and Eberlein (1975b), the formation rcaches a thick-
ness of 275 to 300 meters. Armstrong (1970) suggested a
similar figure, 330 m, based on sections measured on Ma-
dre de Dios, Shelikof, and Toti Islands. The estimate of
1,100 m proposed by Fauvlhaber (1977) is based on meas-
ured stratigraphic sections and on conodont intervals, Our
study, based on the zoning of foraminifers, indicates a
minimum thickness of 560 m. The limestone and cherty
limestone members are repeated twice, adding 230 m to
Armstrong’s estimate (1970). The complex tectonics of the
region arc not well understood, and the thickness of the
radiolarites within the basal part of the formation is not
known.

Dunham’s classification (1962) of carbonate rocks,
modified by Embry and Klovan (1971) is used in this re-
port. Graphic illustrations of eight measured stratigraphic
sections, accompanied by estimates of the abundance of
carbonate particles and fossil bioclasts, are shown in plates
18-20. Stratigraphic correlation of these sections is shown
in figure 3.

Cherty spiculite and radiolarite member

The contact between the Peratrovich Formation and
the underlying Wadleigh Limestone is not exposed on Pe-
ratrovich Island. In the Madre de Dios and Shelikof Islands

B Figure 3. Correlation of schematic lithostratigraphic and
biostratigraphic sections, based on foraminiferal distribution in
the Peratrovich Formation and overlying rocks, southeast
Alaska. Detailed stratigraphic sections shown on plates 18-20.
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formation is characterized by Waulsortian reefs, which are
carbonate mounds formed by the filtration trapping of lime
mud by fenestellid bryozoans below the zone of wave
action.

The sequence of the eight environments of the Perat-
rovich Formation represents, in a general way, a regressive
sedimentary sequence as interpreted by Armstrong (1970)
and Vaskey (1982).

Two major models of carbonate belts have been pro-
posed. One is asymmetrical and has an important barrier
that separates basin environments from extensive lagoons
(Wilson, 1975). The other model shows a gradual transi-
tion between these two environments (Irwin, 1965;
Mamet, 1972b),

The strata sequence of the Peratrovich Formation is
not consistent with Wilson's model. Nowhere do we ob-
serve rigid framework reefs with fore-reef deposits and an
exienstve (large) slope facies. Instead, the transition from
open-marine facies to restricted facjes js gradual, and the
thin barriers that separate environments are traasitional
and fluctoate.

The environments are generally consisient with
Mamet’s model for the Cordillera (1972b), although two
differences are observed. No silicified limestones with
phosphate nodules, which indicate the euxinic basin mar-
gin, and no supratidal evaporites have been seen.

STRATIGRAPHIC DISTRIBUTION OF
MICROFOSSILS

The stratigraphic distribution of microfossils in the
Peratrovich Formation (Foraminifera, Algae, and incertae
sedis) is represented in plate 17. Many characteristic spec-
imens are pictured on plates 1-16.

The identification of foraminifers is based essentially
on the systematic works of Cooper (1947), Reitlinger
{1950, 1981), Nodine-Zeller (1953), McKay and Green
(1963), Conil and Lys (1964), Juferev {1967, 1973),
Mamet (1968a, b; 1973), Skipp (1969), Brenckle (1873),
Lipina (1973), Sada and Danner (1973), Rich (1974, 1980,
1982), Armstrong and Mamet (1977), Broanimann and
others (1978), Zaninetti and others (1978), Conil and oth-
ers (1979), Vachard (1981), Vdovenko and others (1981),
Brazhnikova and Vdovenko (1983), Groves (1983, 1984),
Adachi (1985), Mamet and others (1986), apd Brenckle
and others (1987). The zonation by foraminifers is based
on assemblages of taxa at the generic and species Jevel,

Identification of the algae was based on the descrip-
tions and systematic stadies of Fritsch {1945), Johnson
and Konijshi (1956), Veevers (1970), Mamet and Roux
(1974, 19752, b, 1977, 1978, 1981, 1983), Gayral (1975),
Guilbauft (1975), Mamet and others (1979), and Mamet
and Martfnez (1981). The microflora was illustrated in
Mamet and Pinard (1985). We here revise the taxonomy

following the recenl compendium edited by Dubatolov
(1987) and Mamet (1990).

The basal part of the Peratrovich Formation is char-
acterized by an assemblage comprising species of the Ear-
landiidae and Endothyridae associated with a few residual
species of Tournayellidae and Tetrataxidae, This fauna is
characteristic of the Tournaisian to early Visean and is
cosmopolitan.

The basal part of the middle part of the Peratrovich
Formation (middle of the lower cherty limestone member)
contains a much richer and more diverse fauoa. Although
the Tournayeliidae disappear, there are now, in addition to
numerous Earlandiidae, Endothyridae, and Tetrataxidae,
trepresentatives of the Archaediscidae, Endothyranopsidae,
Forschiidae, Globoendothyridae, and the first primitive
Palaeotextulariidae. This assemblage is typical of the mid-
dle Visean (Meramecian).

Forschiidae disappear in the middle part of the for-
mation (Jower limestone member), and the Endothyranop-
sidae are gradually impoverished. The abundant and
diverse families cited in the middle Visecan continue along
with Eostaffellidae and Pseudoendothyridae in the late Vi-
sean (early Chesterian), an assemblage that js known
worldwide.

The upper part of the formation (upper cherty Jime-
stone member) has a very rich assemblage that contains at
least 14 families: Apterrinellidae, Archaediscidae (with the
Archaediscinae and Asteroarchaediscinae), Biseriammini-
dae, Bradyinidae, Calcivertellidae, Easlandiidae, Endothy-
ridae, Erdothyranopsidae, Eolasiodiscidae, Eostaffellidae,
Omphalotidae, Palacotextulariidae, Pseudoendothyridae,
and Tuberitinidae. This fauna is indicative of the early Na-
murian (late Chesterian).

In the uppermost part of the section, stiti rich in mi-
crofossils, the disappearance of the Omphalotidae and the
first appearance of the Ozawainellidae probably indicate
the base of the Bashkirian.

MICROPALEONTOLOGICAL ZONATION AND
OCCURRENCES ELSEWHERE

The distribution of faunal elements shown on plate
17 permits establishment of several stratigraphic divisions
within the Peratrovich and its overlying formations. (Par-
enthetical numbers following genus names refer to the
taxa numbers on plate 17.)

The basal part of the Peratrovich Formation is com-
posed of cherty radiolarites. Macrofauna and foraminifers
are absent in tbe radiolarian deep-water facies, precluding
an age determination.

The lowest horizon that yields a meager foraminifer-
al microfauna is in the cherty spiculite and radiolarite
member. The environment of deposition and the facies
were not favorable for foraminifers and resulted in a limit-
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ed fauna containing Endothyra s.s. (4) associated with

Priscella (6) and Pseudotaxis (7). These three genera,

which have very long stratigraphic ranges, appear for the

first time at Zone 9 of the upper part of the Tournaisian

{Mamet ang Skipp, 1970).

In North America, Zone 9 is recogrized by the pres-
ence of elements of the older fauna cited (Armstrong and
Mamet, 1977) and by the addition of Sepraglomospiranel-
la, Septabrunsiina, Spinotournayella, Latiendothyra and
the acme of Spinoendothyra (Beauchamp and Mamet,
1985; Mamet and others, 1986). To these fauna are spo-
radically added Eoforschia and Eotexwlaria? (Mamet and
others, 1970). In the Tethyan realm, the last two genera
proliferate along with Brunsia, Carbonella, and Tournayel-
la. Advanced forms not found in the North American do-
main, for example, Lituotubella and Pseudolituotubella,
belong to the Forschiidae.

Zone 9 is identified in several carbonate stratigraphic
sequences in North America:

1. Lower part of the Anchor Limestone of Nevada
{Brenckle, 1973).

2. Upper Shunda Formation and Livingstone Formation
of southwestern Alberta (Petryk and others, 1970;
Bamber and Mamet, 1978; Mamet, 1976; Beauchamp
and Mamet, 1985; Mamet and others, [986).

3. Upper part of the Escabrosa Limestone of Anzona
(Armstroag and Mamet, 1978b, 1988).

4. Lower part of the Mission Canyon Limestore of the
Madison Group of Idaho and Montana (Sando and
others, 1969) and of the Williston Basin, Montana
(Sando and Mamet, 1981).

5. Kinkead Spring Limestone of the Antelope Range,
Nevada (Hose and others, 1982).

6. Thunder Springs Member of the Redwall Limestone
of Arizona (Skipp, 1969).

7. Madison Limestone of Idaho and Montana (Sando and
others, 1969; Lageson and others, 1979).

8. Lower parts of the Prophet and Flett Formations of
northeastern British Columbia and southwestern
Northwest Territories (Bamber and Mamet, 1978).

9. Lower member of the Wachsmuth Limestone, central
Endicott Mountains, Brooks Range, Alaska (Arm-
strong and Mamet, 1977).

The lower subunit of the lower cherty limestone
member of the Peratrovich Formation contains 2 faunule
of early Visean age. This is indicated by the coexistence of
Earlandia of the E. vulgaris group (13) and Globoendo-
thyra sp. (14). The two taxa normally first occur at the
base of Zone 10.

On a worldwide scale, Zone 10 at the Tournaisian-
Visean boundary is marked by the appearance of numer-
ous genera. These cosmopolitan genera in¢lude Dainella,
absent in the Peratrovich Formation, Eoendothyranopsis,
which is abundant in North America (Mamet and Skipp,
1970), and Pseudoendothyra, which is abundant in the Te-

thys. Viseidiscus (Mamet, 1975b) and Propermodiscus also

appear.

In North America Zone 10 occurs in the following
formations:

1. Part of the Anchor Limestone and (or) the Builion
Limestone of Nevada (Brenckle, 1973).

2. The Turner Valley Formation and Livingstone Forma-
tion of southwestern Alberta (Petryk and others, 1970;
Mamet, 1976; Bamber and Mamet, 1978); and in Brit-
ish Columbia (Mamet and others, 1986).

3. The basal part of the Mount Head Formation of south-
western Alberta (Petryk and others, 1970).

4. The upper part of the Escabyosa Limestone in Arizona
and Escabrosa Group in southwestern New Mexico
(Amstrong and Mamet, 1978b).

5. The Mission Canyon Limestone of the Madison
Group of the northern Cordillera (Sando and others,
1969).

6. The Mooney Falis Member of the Redwall Limestone
of Arizona (Skipp, 1969).

7. The lower parts of the Flet, Prophet, and Debolt For-
mations of northeastern British Columbia and south-
western Northwest Territories (Mamet, 1976; Bamber
and Mamet, 1978; Richards, 1989).

8. The dolomitic member of the Wachsmuth Limestone
of the Lisburne Group, central Brooks Range, Alaska
(Armstrong and others, 1970),

9. The lower part of the Middle Canyon Formation in
the Beaverhead Mountains of Idaho (Skipp and others,
1979).

10. The lower part of the Little Flat Formation of south-
eastern Idaho (Lageson and others, 1979).

No microfauna characteristic of Zones 1) and 12 are
found in the middle part of the lower subunit of the lower
cherty limestone member of the Peratrovich Formation.

Shallow-water carborate facies appear in the upper-
most part of this subunit concomitant with the appearance
of numerous foraminifers and algae. A middie Visean age
(Zone 13) is assigned to this part of the section due (o the
appearance and abundance of Archaediscus of the group
A. krestovnikovi (17), notably Archaediscus krestovnikovi
(19) and A. kokijubensis {18), associated with Eoendothyr-
anopsis scitula (25), Eoforschia of the group E. moelleri
{26), and Globoendothyra of the group G. romiliensis (29).
To this assemblage is added the relatively rare Septatour-
nayella? kennedyi (40).

Except for Sepratournayella?, this assemblage is
known in Member C of the Prophet Formation and in the
tower part of the upper member of the Debolt Formation
of northeastern British Columbia (Bamber and Mamet,
1978). In the Tethys, several common faunal elements are
added to this circum-hemispheric assemblage, notably: Eo-
staffella, Valvulinella, Vissariotaxis, and Forschia, in addi-
tion to the first appearances of Howchinia, Omphalotis,
Endostaffella, Spinothyra, Janischewskina, and Mediocris
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(Mamet and Skipp, 1970). The last five forms, essentially

endemic to the Tethys, occur in the Peratrovich Formation

at different horizons. In the Tethys. Endothyranopsis com-
pressa normally appears in this zone; it is very rare in the

Peratrovich Formation,

The middie Visean Zone 13 is equivalent to the mid-
dle part of the Meramecian in the North America midcon-
tinent. It also occurs in the following formations:

f. The lower part of the Yellowpine Limestone of Neva-
da (Brenckle, 1973).

2. The Loomis Member of the Mount Head Formation
and upper part of the Livingstone Formation, south-
western Alberta (Petryk and others, 1970; Mamet,
1976; Bamber and Masmet, 1978).

3. The part of the Hachita Formation that is laterally
equivalent to the Rancheria Formation of New Mexi-
co and west Texas (Armstrong and Mamet, 1978b).

4. The Little Flat Formation in the Nonrhern Rocky
Mountains of the United States (Sando and others,
1969; Skipp and others, 1979; Lageson and others,
1979).

5. The upper part of the White Knob Limestone, upper
part of the Middie Canyon Rormation, and lower part
of the Scott Peak Formation of Idaho (Skipp and oth-
ers, 1979).

6. The upper part of the Flett Formation, Mackenzie Dis-
trict of the Northwest Territories (Richards, [989).

7. The upper part of the Kayak Shale of the Endicott
Group in the British Mountains, Yukon Tesritory
(Mamet and Ross in Bamber and Waterhouse, 1971).

8. The basal part of the Kogruk Formation of the Lis-
burne Group in the western Brooks Range, Alaska
(Armstrong, 1975; Armstrong and Mamet, 1977).

9. The Alapah Limestone of the Lisburne Group in Alas-
ka (Armstrong and others, {970; Mamet and Ross in
Bamber and Waterhouse, 197); Armstrong and
Mamet, 1977).

In the Peratrovich Formation, zone 14 (late Visean)
has a diverse fauna in the foraminiferal chertified lime-
stones of the upper subunit of the lower cherty limestone
member and in the altermations of shale dolomites and
limestones of the lower subunit of the lower limestone
member. Tt is characterized by the proliferation of Archae-
discidae with open lumen, associated with Eoforschia of
the E. moelleri group (26), Eoendothyranopsis of the E.
ermakiensis group (58), Endothyranopsis hirosei (57), and
Endothyranopsis compressa (56). Banffella (48) is a rare
form with a short vertical stratigraphic distribution. Except
for Endothyranopsis hirosei, all these faunal elements are
represented in the upper part of the Flett Formation and
lower part of the Mattson Formation in the Mackenzie
Mountains, as well as in the uppermost part of the Prophet
Formation and lower part of the Golata Formation of
northeastern British Columbia (Bamber and Mamet,
1978).

Zone 14 js also recognized in the following strati-
graphic tevels:

1. The middle part of the Yellowpine Limestone of Ne-
vada (Brenckle, 1973).

2. The Marston Member and lower part of the Opal
Member of the Mount Head Formation of southwest-
ern Alberta (Petryk and others, 1970; Mamet, 1976;
Bamber and Mamet, 1978).

3. The Hachita Formation of the Bscabrosa Group of
southwestern New Mexico (Armstrong and Mamet,
1978b, 1988).

4. The middle part of the Scott Peak Formation of Idaho
and lower part of the Great Blue Limestone of Idaho
{Skipp and others, 1979).

5. The Monroe Canyon Limestore of Idaho and Wyo-
ming (Sando and others, 1969; Skipp and others,
1979, Lageson and others, 1979),

6. The upper part of the Kogruk Formation of the Lis-
bume Group in the western Brooks Range, Alaska
(Armstrong, 1975; Armstrong and Mamet, 1977).

7. 'The Atlapah Limestone of the Lisburne Group, Alaska
(Amnstrong and others, 1970; Mamet and Ross in
Bamber and Waterhouse, 1971; Mamet and Arm-
strong, 1972, Mamet, 1976; Armstrong and Mamet,
1977).

8. The lower part of the Stoddart Group of northeastern
British Columbia (Mamet, 1976).

Zone 15 (late Visean) fauna occurs in the Peratrovich
Formation in the middle and upper subunits of the lower
limestonc member and in the lower subunit of the upper
cherty limestone mermber, The microfauna is less abundant
than that of Zone 14 and is recognized by the appearance
of very large Globoendothyra [G. ishimica (72) and Glo-
boendothyra of the G. globulus group (73)} and of Palaeo-
textularia s.s. (P. longiseptara) (75).

In the Tethys, several taxa join this cosmopolitan
assemblage. Among them are abundant Howchinia and
Valvulinella, accompanied by Archaediscus karreri, Cli-
macammina and Cribrostomum. For an example of this as-
semblage, see the microfossils of the Boulonnais in
northern France (Mamet, 1973).

In the Peratrovich Formation, the usual fausna of
Zone 1S is interrupted by the enigmatic appearance of
Brunsia in the upper subunit of the lower limestone mem-
ber. This level, called the “Brunsia facies,” marks the
elimination of most of the preceding fauna, except for
some cafcispheres (3, 11), Earlandia (2, 3, 12, {3), and
Brunsia of the B. lenensis group (21). Specimens of the
genus Planoarchaediscus (36) sometimes constitute an ap-
preciable percentage of this assemblage.

[t is difficult to explain the presence of Brunsia with-
in different horizons of the late Visean of the North Amer-
ican Cordillera (Mamet and Armstrong, 1972; Mamet,
1976; Armstrong and Mamet, 1977). The disappearance of
most of the plurilocular foraminifers could indicate an im-
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portant change in temperature and (or) salinity. But it is

difficult to explain how these two factors could result in

the concomitant disappearance of most of the microflora,
which normally is better adapted to such environmentai
variations.

Zone 15 is also known in the following strata:

I. The upper part of the Yellowpine Limestone and low-
er part of the Battleship Wash Formation in Nevada
(Brenckle, 1973).

2. The Carnarvon Member and the upper part of the
Opal Member of the Mount Head Formation of south-
western Alberta (Mamet, 1968a; Petryk and others,
1970; Mamet, 1976, and Bamber and Mamet, 1978).

3. The upper part of the Hachita Formation, Escabrosa
Group, Rancheria Formation, and lower part of the
Paradise Formation of New Mexico (Armstrong and
Mamet, 1978b, 1988).

4, The Monroe Canyon Limestone of the Cordillera in
Idaho and Wyoming (Sando and others, 1969; Skipp
and others, 1979; Lageson and others, 1979).

5. The Scott Peak Formation and Great Blue Limestone
of Idaho (Skipp and others, 1979).

6. The Alapah Limestone of the Lisburne Group of Alas-
ka and the Yukon (Armstrong and others, 1970;
Mamet and Armstrong, 1972; Mamet, 1976).

7. Part of the Nuka Formation in the DeLong and Endi-
colt Mountains of the Brooks Range, and ithe upper-
mosl part of the Kogruk Formation and the lowermost
part of the Tupik Formation both of the Lisburne
Group, western Brooks Range, Alaska (Armstrong,
1975).

The Zone 15/16; lower boundary (late Visean) in the
Peratrovich Formation is at the base of the upper cherty
limestone member. It corresponds with the extinction of
Eoforschia (26) and Eoendothyranopsis (71) and their re-
placement (see fig. 7) by the Eostaffellidae, including Eo-
staffella of the E. radiata group (79) and Zellerinella (83)
and by the Pseudoendothyridae, with Pseudoendothyra of
the P struvei group (81). The appearance of primitive
Neoarchaediscus (80) and the local presence of the alga
Ungdarella, notably Ungdarella uralica (82), also mark
Zone 16; which is in the middle part of the Ungdarella-
and Korinckopora-bearing limestones.

This assemblage is comparable to that observed in
the Alapah Limestone of the Lisburne Group in the Yukon
(Mamet and Ross in Bamber and Waterhouse, 197}1). In
most of North America, the extincton of the alga Kon-
inckopora corresponds with the Zone 15/16; boundary.
However, Koninckopora ranges above this to the upper
boundary of Zone 16 in the Peratrovich Formation and in
the Tethys (see fig. 9).

In_the Tethys, endemic forms like Lituotubella,
Haplophragmina, Forschia, and Forchiella decrease dras-
tically at this level. It should be noted that Zellerinella is
unknown in the Tethyan fauna but is present in the Perai-

rovich Formatior. There is much taxonomic confusion in

the literature, and the genus is regrettably confused with

the Tethyan Endostaffella (Rich, 1986).

This assemblage is easily correlated with that ob-
served in the Alapah Limestone of the Lisburne Group in
the Yukon (Mamet and Ross in Bamber and Waterhouse,
1971).

Zone 16, (latest Visean) in the Peratrovich Formation
is limited to the upper part of the middie subunit of the
upper cherty limestone member and contains a fauna dom-
inated by Asteroarchaediscinae including Neoarchaediscus
incertus (88), N. parvus (89) and N. parvus regularis (89).
In contrast to other formations of the North American Cor-
dillera, Planospirodiscus (90) is rather rare (Mamet and
Armstrong, 1972; Armstrong and Mamet, 1977). It should
be stressed that the Tethyan Howchinia bradyina (86) is
present in this honizor, (Mamet, 1972a).

Zones 16; and 16, are known in the lower part of the
Chesterian (Aux Vases Sandstone to Golconda Formation)
and the Floyd Formation in the southern Appalachians of
southeastern United States in the North America midcon-
tinent (Rich, 1986). They arc also recognized in these
formations:

}.  The lower part of the Etherington Formation of south-
western Alberta (Mamet, 1968a; Petryk and others,
1970; Mamet, (1976).

2. The upper part of the Rancheria Formation and the
lower part of the Helms Formation of Texas and New
Mexico, and the Paradise Formation of New Mexico
and Arizona (Armstrong and Mamet, 1978b, 1988).

3. The Monroe Canyon Limestone of the Cordillera in
Idaho, Montana, and Wyoming (Sando and others,
1969; Skipp and others, 1979; Lageson and others,
1979).

4. The Amsden Formation of the Rocky Mountains (San-
do and others, -1969; Skipp and others, 1979; Lageson
and others, 1979).

5. The uppermost part of the Scott Peak Formation, the
South Creek Formation, and the lower part of the Sur-
rett Canyon Formation of Idaho and their lateral equiv-
alents the Big Snowy Formation and the Great Blue
Limestone, also in Idaho (Skipp and others, 1979).

6. The lower part of the Nizi Formation in British Co-
turnbia (Mamet and Gabrielse, 1969).

7. The Hart River Formation in the Keele Range of the
Yukon Territory (Mamet and Ross in Bamber and Wa-
terhouse, 1971).

8. The upper part of the Mattson Formation of the Mack-
enzie Range and of the Stoddart Group of northeast-
ern British Columbia (Bamber and Mamet, 1978).

9. The middle part of the Alapah Limestone of Alaska
and the Yukon (Armstrong and others, 1970; Mamet
and Ross in Bamber and Waterhouse, 1971; Mamet
and Armstrong, 1972; Mamet, 1972b; Armstrong and
Mamet, 1974).
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10. The lower part of the Nuka Formation and lower part
of the Tupik Formation (Lisburme Group), Brooks
Range, Alaska (Armstrong, 1975).

Zone 17, the lower part of the Namurian (basal part
of the Serpukhovian), is recognized by the appearance and
rapid development of Asteroarchaediscus baschkiricus
(95) (Mamet and others, 1966; Hailett, 1970; and Mamet,
1975a), accompanied by the first Endothyranopsis sphaeri-
ca intermedia (99), mixed in the Peratrovich with Cli-
macammina sp. (96) and Cribrostomum sp. (97).

The bilayered Palacotextulariidae are a very signifi-
cant part of the Zone 17 fauna of the upper subunit of the
upper cherty {imestone member of the Peratrovich Forma-
tion but are not present in the Etherington Formation of
southwestern Alberta (Mamet, 1968a).

Zone 17 corresponds to the middle part of the Ches-
terian of the midcontirent (Glen Dean and Menard Lime-
stones) and the Floyd Formation in the southern
Appalachians (Rich, 1986). Zone 17 is also known in the
following formations:

1. The upper part of the Battleship Wash Formation of
Nevada (Brenckle, 1973).

2. The Paradise Formation and the Helms Formation of
New Mexico, Arizona, and Texas (Armstrong and
Mamet, 1978b, 1988).

3. The Etherington Formation (middle part) of south-
western Alberta (Mamet, 1968a, 1976).

4. The Amsden Formation of the Northern Rocky Moun-
tains of the United States (Sando and others, 1969;
Skipp and others, 1979; Lageson and others, 1979).

5. The Hart River Formation in the Keele Range, Yukon
Territory (Mamet and Ross in Bamber and Water-
house, 1971; Mamet, 1976).

6. The Nizi Formation, British Columbia (Mamet and
Gabrielse, 1969).

7. The Alapah Limestone (upper part) of the Lisburne
Group in the Endicott Mountains of the Brooks Range
in Alaska and the Yukon Territory (Armstrong and
others, 1970; Mamet and Ross in Bamber and Water-
house, 1971; Mamet and Armstrong, 1972; Mamet,
1976).

8. The Monroe Canyon Limestone and Big Snowy For-
mation, Idaho (Sando and others. 1969; Skipp and
others, 1979).

9. The Surrett Canyon Formation and the uppermost part
of the Great Blue Limestone, 1daho (Skipp and others,
1979).

10. The Kogruk Formation of the Lisburne Group in the
Delong Mountains, Brooks Range, Alaska (Arm-
strong, 1975).

11. The Nuka Formation (middle part) and Tupik Forma-
tion (Lisburne Group) in the DeLong and Endicott
Mountains, Brooks Range, Alaska (Armstrong, 1975).

Zone 18 has the first appearance of Biseriella, with
Biseriella of the B. parva group (105) and of Eostaffellina,

notably E. ovesa (112) and E. paraprotvae (113). In abun-

dance and diversity, this faunule resembles that of Zone

14. Bspecially marked are the presence of Bradyinidae,

with Bradyina of the B. cribrostomata group (107), and of

Palacotextulariidae, represented by Climacammina antiqua

(108). In Zone 18, Archaediscus (17-19) undergoes a re-

surgence, as do Howchinia bradyina (86), Zellerinella des-

ignata (91). The same phenomenon occurs for algae like

Fasciella (27), Ungdarella uralica (82), and Asphaltina

cordillerensis (84). In the Peratrovich Formation, Zone 18

is limited to the lower subunit of the upper limestone

member.

The Tethys has many of the same taxa except for Zel-
lerinella. Eostaffellina is much more abundant in the Te-
thys and is an index fossil in the equivalents of the Protva
Horizon of the Northemn and Canadian Rocky Mountains
(Sando and others, 1969; Mamet and Ross in Bamber and
Waterhouse, 1971). Spherical “Pseudoendothyra™ (Volgel-
la), unknown in North America, are aiso used in the Te-
thys for recognition of Zone 18 (Mamet, 1974, 1975a).
Zone 18 is the upper part of the Chesterian, and its foram-
wniferal assemblages are found in the Clore and Kinkaid
Limestones of the midcontinent. Zone 18 is present in the
Bangor Limestone and Pennington Formation of the south-
ern Appatachians (Rich, 1986). Zone 18 is also identified
in the following sedimentary sequences:

1. The upper part of the Battleship Wash Formation of
Nevada (Brenckle, 1973).

2. The upper part of the Monroe Canyon Limestone of
the United States Cordillera (Sando and others, 1969;
Lagesor and others, 1979).

3. The middle part of the Surrett Canyon Formatton, 1da-
ho (Mamet and others, 1971; Skipp and others, 1970).

4, The Big Snowy Formation of the northern United
States Cordillera (Sando and others, 1969; Skipp and
others, 1979).

5. The Amsden Formation of the northern United States
Cordillera (Mamet, 1975a; Lageson and others, 1979;
Skipp and others, 1979).

6. The basal part of the Ettrain Formation in the Keele
Range, Yukon Territory (Mamet and Ross in Bamber
and Waterhouse, 1971; Mamet and Mason, 1970).

7. The Nizi Formation (upper part) and an wnusual for-
mation in the Atin Lake region, British Columbia
(Mamet and Gabrielse, 1969; Mamet, 1976).

8. The upper part of the Etherington Formation, Alberta
(Mamet, 1968a, 1976).

9. The upper part of the Alapah Limestone of the Lis-
burne Group of northeastern Alaska and the Yukon
Territory (Armstrong and others, 1970; Mamet and
Ross in Bamber and Waterhouse, 1971 Mamet and
Asmstrong, 1971; Armstrong and Mamet, 1974, 1977,
Mamet, 1976).

10. The Borup Fiord and Otto Fiord Formations, Elles-
mere Island, Canada (Davies and Nassichuk, 1980).
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Zone 218-20 has again a diverse microfauna. In ad-
dition to the microfauna of Zone 18 described above, nu-
merous Janischewskina operculma (132) and J. typica
(133) are mixed with gigantic Omphalotis omphalota
(136). The red alga Ungdarella peratrovichensis (137) is
abundant at this level, and U. uralica (82) has its acmie.
The age of this horizon js controversial because Janis-
chewskina is completely unknown elsewhere in North
America. It usually extends through Zone 19 in Eurasta
but is known to occur as high as Zore 20 in southern Chi-
na (Ruj, 1987). Omphalotis and Endothyranopsis range
higher in the Peratrovich Formation than in any known se-
quence in the Tethys.

Zone 19 was originally identified in the Donets Ba-
sin in the Ukraine and in the northern hemisphere by the
brief acme of Quasiarchaediscus and Eosigmoilina?
(Brazhnikova, 1964; Mamel, 1974; Mamet and Ross in
Bamber and Waterhouse, 1971). These two genera were
not found in the Peratrovich Formation. This is not due to
poor sampling, as the fauna is abundant and the ancestral
forms of Archaediscidae are well represented. Micropale-
ontologic evidence suggests that Zone 19 is missing from
the Peratrovich by a hiatus or is replaced by the assem-
blage of Zone 218-20, which is limited to the upper subu-
nit of the upper limestone member.

The absence of Zone 19 in the Peratrovich Formation
provides new insjght into the problem of the Mississippi-
an-Pennsylvanian boundary. In the midcontinent region,
the Pennsylvanian begins with Zone 20 and is often sepa-
rated from Zone 18 or 19 by a hiatus. In the type Pennsyl-
vanian, the basal part of the system is nonmarine and thus
contains no foraminifers. In the type Mormrowan, the con-
glomerate basal part of the group (Zone 20) rests discor-
dantly on the Missjssippian, which was eroded (Zonc 18
or 19) (Brenckle, 1977; Mamet, 1982). In fact, no section
between the Mississippian and Pennsylvanian js continu-
ous in the central part of North America (Groves, [983).

Zone 19 is considered as very latest Mississippian in
age. A latest Chesterian age for the zone is suggested by
Sando and others (1969) for the Amsden Formation in the
northern Cordillera of the United States and by Armstrong
and Mamet (1977) for the Alapah Limestone in Alaska.
Other faunal evidence from the Indian Springs Formation
and from the basal part of the Bird Spring Formation in
Nevada (Brenckle, 1973) supports this hypothesis. Mamet
(1975a) recognized Zone 19 in the Amsden Formation of
Wyoming. Amstrong and Mamet (1978b) and Mamet
(1982) established a Mississippian-Pennsylvanian bound-
ary near Zone 19/20 that corresponds to the contact be-
tween the Paradise Formation and the Horquilla Limestone
of New Mexico and Arizona. Again a hjatus is present,
although it represents a short time interval.

The most continuous section spanaing the Mississip-
pian-Pennsylvanian boundary is exposed at Graaite Moun-
tain in Nevada. The conodont species Adetognathus

unicornis (Rexroad et Burion) is in the Jower part of Zone
19. The middle part of Zone 19 contains the first occur-
rence of Rhachistognathus primus (Dunn). The first occur-
rence of Declinognathodus noduliferus (Ellison and
Graves) occurs near the base of the Pennsylvanian, Zone
20, but there is a hiatus between Zones 19 and 20 (Mamet,
1684; Wardlaw, 1984; Gordon and others, [985).

Microfacies studies (carbonate sedimentology, foram-
inifers, and algae) indicate that the Granite Mountain suc-
cession (Gordon and others, 1985) is essentially continuzous
across the Mississippian-Pennsylvanian boundary, without
any important sedimentation hiatns (Mamet, 1984). It is
thick and not cordensed, shows repeated minor oscillation
in open-marine facies, and has no carbonate restriction. The
boundary is emphasized by two important phyletic changes
in the foraminifers: the derivation of Globivalvulina from
Biseriella, and that of Millerella from Eosiaffella,

Reitlinger {(1980) has shown that the foraminifers of
the Homoceras Zone (boundary between the Bogdanovsk
and Krasnopoliansk beds), although poorly diagnostic, are
above Zone 19 and below the first occurrence of the Bash-
kirian Zone 20. Again, a small biatus can be recognized by
the first occurrence of a diaphanotheca in Globivalvulina
(Globivalvulina sp. D of Brenckle as proposed by Wagner
and others, 1985). Whatever the precise position of the
Mississippian-Pennsylvanian boundary (and perhaps also
that of the Serpukhovian-Bashkirian), the age of the Zone
218-20 Ungdarella- and Komia-bearing boundstones of
the upper subunit of the upper Jimestone member of the
Peratrovich Formatiosn is difficult to assess because (1) at
least two paraconformities are present, (2) Zone 19 is ab-
sent, (3) the primitive Globivalvulina is difficult to recog-
nize, and (4) the Tethyan Janischewskina assemblage is
unknown in the rest of North America.

Zone 20, observed in the Klawak Formation and Lad-
rones Limestone, is characterized by the appearance of Mill-
erella s.s. (Mamet and Arnstrong, 1972), represented by M.
carbonica (146) and M. prilukiensis (147). Pseudoglomo-
spira gordialiformis (119) becomes proiific in this horizon.
Within the microflora, Epistacheoides connorensis and E.
nephroformis (61), Asphaltinella horowitzi (70), and As-
phaltina cordillerensis (84) are abundant.

In the Tethys realm, the same faunal characteristics
are found, with the addition of Semistaffella and primitive
Pseudostaffella (Mamet, 1975a). The first Pseudostaffella
aniiqua marks the Bashkirian deposits of the Russian plat-
form. This macker does not exist in North America except
in Alaska (Mamet, 1976) and in the Canadian Arctic. This
jmplies that Bashkirian equivalents in the rest of North
America are identified only on the basis of Millerelia. In
North America, the Bradyinidae usually appear for the first
time in the Pennsylvanian, with well-evolved forms. In the
Tethys, primitive Bradyina are already abundant in the up-
permost part of the Visean, while in the Peratrovich fau-
nas, they occur in the early Serpukhovian,
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Zone 20 corresponds to the Morrowan of the mid-
continent of North America (Groves, 1983), with the first
true fusulines in the basal part of the Pennsylvanian. This
zone is also known in these formations:

1. The Bird Spring Formation and Ely Limestone in Ne-
vada (Brenckle, 1973; Mamet, 1982).

2. The Btirain Formation in the Keele Range of the Yu-
kon (Mamet and Ross in Bamber and Waterhouse,
1971; Mamet, 1976).

3. The lower part of the Wahoo Limestone of northeast-
ern Alaska (Mamet and Ammstrong, 1972; Mamet,
1976; Armstrong and Mamet, 1977).

4, The Amsden Formation (upper part) of Wyoming and
Idaho (Mamet, 1575a; Lagesor and others, 1979;
Skipp and others, 1979).

5. The Spray Lake Group of southwestern Alberta
(Mamet, (1976).

6. The La Tuna Formation of western Texas (Lane and
others, 1972).

7. The Canyon Fiord, Nansen, and Otto Fiord Forma-
tions of Ellesmere Istand (Davies and Nassichuk,
1980, Mamet and others, 1987).

Zone 21 was studied only briefly because existerce of
Waulsortian reefs does not favor the presence of foramini-
fers. Conodonts reported by Savage and Barkeley (1985)
from the same levels are “Idiognathoides” noduliferus, 1.
pacificus, and 1. delicatus mixed with Hindeodus minutus,
Neognathodus bothrops, and Taphrognathus alaskensis. The
foraminifers that identify this zone are Globivalvulina of the
G. bulloides group (152), and Pseudostaffella sp. (154).

Pseudostaffella appears in the Ladrones Limestone
one zone later than in the Tethys, and a direct comparison
with that domain is difficult. Zone 2¢{ of the Donrets Basin
in the Ukraine is placed in the Bashkirian. This correlation
contradicts the assertion of M.L. Thompson (in Loeblich
and others, 1964), who puts the base of the Atokan Series
at the same level as the Moscovian, but it is supported by
the revision of the Bashkirian by Groves (1988).

Zone 21 is present in the Wapanucka Limestone in
the central United States (Mamet, unpub. data). It also ap-
pears in the following carbonate sequences:

1. A sequence equivalent to the Atokan of central Idaho
{Mamet and others, 1971).

2. The Wahoo Limestone of northeastern Alaska and the
Yukon Territory (Armstrong and others, 1970; Mamet
and Ross in Bamber and Waterhouse, 1971; Mamet
and Armstrong, 1972, Mamet, 1976; Armsirong and
Mamet, 1977).

3. The Ettrain Formation in the Keele Range of the Yu-
kon Territory (Mamet and Ross in Bamber and Water-
house, 1971).

4. The Amsden Formation (upper part) of Wyoming
{Mamet, 1975a; Lageson and others, 1979).

5. The Hartville and Minnelusa Formations of Wyoming
(Lageson and others, 1979).

6. The Nansen, Otto Fiord, and Canyon Fiord Forma-
tions of Ellesmere Isiand, Canada (Davies and Nassi-
chuk, 1980; Mamet and otbers, 1987).

PALEOBIOGEOGRAPHIC CONCEPTS

The principle of actuatism, that processes of the past
can be inferred from those of the present, is not easy (o
apply to the Carboniferous foraminifers. The Holocene has
three kinds of foraminifers: shallow-platform benthic
forms, basinal benthic forms, and pelagic forms. In the Pa-
leozoic, only the first forms are known. Despite this fun-
damental difference, the principle can be applied to
shallow-water benthic foraminifers. On a modern carbon-
ate piatform, the distribution of benthic Protista is con-
trolled by the water temperature. The temperature
distribution of surface waters forms belts that are more or
less parallel to the equator. Therefore, the geographic dis-
tribution of specific benthic fauna on carbonate platforms
is chiefly a function of latitude (Stehli, 1965; Lipina,
1973, Smith, 1989).

The foraminifers that live on carbonate platforms are
abundant and show greatest generic and specific diversity
in the lower latitude regions and show less generic diversi-
ty toward the poles. This gradient in the diversity distribu-
tion of platform taxa is synonymous with thermal
pradients; it may vary in intensity but not in direction dur-
ing the course of geologic time. Thus, this gradient pro-
vides an adequate tool for estimating the positions of the
equator and poles throughout geologic time (Boersma,
1978; Smith, 1989).

These concepts allow us to establish three domains
of foraminiferal microfauna and algal microflora for the
early Carboniferous (Mamet, 1962, Mamet and Skipp,
1979). The abundant and diverse fauna and flora of the
Tethys domain (fig. 5) indicate equatoriat to tropical tem-
perature conditions. The Tethys realm includes Irelang,
England, Belgium, France, Germany, southern Poland, the
Donets Basin of the Ukraine, North Africa, Libya, Egypt,
Kazakhstan, Iran, Laos, South China, Vietnam, Malaysia,
and pari of Auvstralia (Mamet and Skipp, 1979).

The intermediate Kuznets-North American domain is
represented by less abundant and fess diverse fauna and
flora that indicate relatively warm waters. Its reatm in-
cludes central Siberia and the middle of the North Ameri-
ca cootinent, except for a narrow band along the western
Cordillera of North America.

The Taymir-Alaska domain has low diversity and re-
duced fauna and flora, reflecting temperate water condi-
tions. This Arctic realm includes the Russian Lena, Kolyma,
and Pechora River regions and Omolon massif, Novaya
Zemiya Islands, northern Alaska, and the Canadian Arctic.

Detailed examination of foraminifers and algae al-
lows us to place the Peratrovich Formation in a general
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citcum-Pacific paleogeographic framework (Ross and
Ross, 1981; Monger, 1984; Silberling and Jones, 1984;
Howell, 1983).

A critical examination of the microfauna shows that
the absolute abundance of a foraminifer population de-
creases from the Tethys toward the Taymir-Alaska domain.
In a f~cm? specimen of a Tethyan grainstone with Kon-
inckopora, between 300 and 500 individual foraminifers
can be counted. This same facies in the Kuznets-North
American domain contains only one-third as many. Final-
ly, in the Taymir-Alaska domain, it is exceptional to obtain
more than 50 to 100 individuals, and the dasyclad algae
are very scarce (Mamet, 1977).

There has always been a decrease in species diversity
toward the poles. The early Carboniferous had at least 800
valid species for the Tethys; this declines 10 400 for the
intermediate domain ang, finally, to 100 for the Arctic.
Statistically, the number of endemic species for the Tethys
is clearly greater than that for the other two domains com-
bined. The number of genera varies very little within each
of the domains. Howcver, the species/genus ratio declines
drastically from thc abundant and diverse community of
the Tethys to its Arctic counterpart (fig. 5).

From a morphological aspect, the variation in test
size is not significant from one domain to another. Howev-
er, certain gigantic forms are limiied 1o the Visean-
Namurian Tethys; among them are Bradyina rotula,
Archaediscus karreri, and Omphalotis omphalota. In addi-
tion, certain forms such as uncoiled types occur only in
the tropical waters. These characteristics are less obvious
in the Bashkirian and disappear in the Moscovian.

Ordinarily, the first appearance of a cosmopolitan ge-
nus occurs almost synchronously in all the domains. A few
exceptions are recorded in cerizin advanced forms among
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Figure 5. Foraminiferal species/genus ratio of microfauna of
the Peratrovich Formation compared 10 those of the Taymir-
Alaska and Tethys domains.

the Bradyinidae and the Palaeotextulariidae (fig. 6). A ge-
nus common in the Tethys may appear for the first time a
stage later in North America (Mamet and Skipp, 1970).
The inverse has never been detected.

The most frequent case of diachronism occurs at the
level of the acme zone, even though the first appearances
are almost instantaneous on a world-wide scale. The most
striking example is that of Fostaffella, which proliferated
during the Visean in the Tethys. At the same time in North
America, the genus Eoendothyranopsis, a form morpholog-
ically similar to Eostaffella, occupied the same ccological
niche and proliferated, accompanied by rare Fostaffella (see
fig. 7). The extinction of the competitive form Eoendothyr-
anopsis at the end of the Visean allowed its homologue,
Fostaffelia, (o replace it in abundance in North America.

At the species leve), interrupted phylogenies are rare-
ly observed in the Tethys. Transitions from one taxon to
another, proceeding rapidly or not, form complete se-
quences. In contrast, North America transittonal links are
often missing, and taxa of the same sequences seem (0
have no apparent connection.

As with the foraminifers, most Carboniferous calcar-
eous algae occur in the platform carbonate rocks of shal-
low bathymetry, Jess than 50 m decp. It should be
emphasized ihat the type of facies exests an even greater
control on the distribution of chlorophyte microflora than
on the foraminifers. These algae are good indicators for
shallow environments and surface sea-water temperature
(Fliigel, 1977).

In the Tethys, the algal protiferation and great specif-
ic diversity distinguish this flora from those of the other
domains (Mamet, 1990). In these equatorial to tropical
waters, several chlorophyte algae take part in building ge-
ologic reefs that consist of boundstones, banks, and bios-
tromes (Wray, 1977).

The most abundant algae in the Tethys befong to the
Chlorophycophyta, in particular the family Dasycladales. In
the Carboniferous, more than 60 genera represent this order,
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Figure 6. First occurrences of selected microfossils in fora
niferal zones (numbers) from three different domains. Pa
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particularly  Koninckopora, Coclosporella, Nanopora,
Atractyliopsis, and Anthracoporellopsis. Although 43 gen-
era are known in the western Tethys, only 12 are knowa in
North America and 11 in the Peratrovich Formation.

The most abundant cyclocrinid, Koninckopora, often
builds banks in environments that have normal circulation.
Unlike most of the algae, this genus effectively contributes
to the biostratigraphic zoning of marine carbonate rocks
because of its rather limited stratigraphic distribution.

Codiaceae, another family belonging to the Chloro-
phycophyta, inctudes Calcifolium at the Visean-Namurian
boundary. These abundant forms, which are exclusive to
the Tethys, also have some stratigraphic value (Mamet and
Roux, 1975a, b). Among the other taxa, but much less im-
portant and long ranging, are the cosmopolitan Ortonella,
Mitcheldeania, Garwoodia, and Bevocastria. They occu-
pied lagoonal environments that had either open or re-
stricted circulation. Codiaceae are relatively less important
contributors to carbonate sediment than are the Dasyclad-
ales. Finally, very few Udoteaceans are known.
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Figure 7. Diachronic acmes of Eostaffellidae in three realms
during the Visean. Eostaffellidae are dominant onfy when
Eoendothyranopsis is absent or rare. Foraminiferal zones
after Mamet and Skipp (1970) and Mamet (1975a).

Blue-green algae, the cyanobacteria, are the second
most common algae. Incrustations formed by Pycnostro-
ma, Polymorphocodium, and Sphaerocodium are found in
lagoonal facies as well as in turbulent-water facies with
Dasycladates. Girvanella is always abundant in the photic
zone, thus indicating shallow bathymetry.

The Palacosiphonocladales are less prolific than the
preceding algae; nevertheless, they play an appreciable
sedimentary role in lagoonal facies. Entangled thalli form
more or fess solid mats, which filter the sediment and
form bafflestones.

Rhodophycophyta are mainly represented by the
Ungdarellaceae and Stacheiinae, notably Fourstonella,
Stacheia, Epistacheoides, Stacheoides, Ungdarella, and
Kontia. These extend as far poleward as the temperate wa-
ters of the Taymir-Alaska domain.

Passing from the Tethys to the North American do-
main, species diversity decreases abruptly. The Dasyclad-
ales gradually become impoverished, and new forms
restricted to this domain arise; among them are Alber-
taporella (Mamet apd Roux, 1981), Sphincroporella, and
Windsoporella (Mamet and Rudloff, 1972). Koninckopora
banks become fairly rare.

Among the Codiaceae, Calcifolium is completely ab-
sent in the North American microflora. Pseudohedstroemia
(Mamer and Roux, 1978) appears sporadically. Palaeo-
siphonocladales and Solenopores, like most other types of
algae, decline in importance in North America. Only the
Ungdarellaceae maintain the same productivity as in the
Tethys,

As far as endemism in concerned, the Peratrovich
flora js unique. Among Carboniferous green algae, 149
species are endemic to the Tethys, 20 species to the North
American domain, and none to the Peratrovich Formation,
whose flora is completely cosmopolitan (Mamet and Pi-
nard, 1985).

DISCUSSION AND CONCLUSIONS

The micropaleontological study of the Peratrovich
Formation shows that the foraminiferal microfauna and the
algal microflora belong neither to the Tethyan nor to the
Kuznets-North American domains. They are neither Sti-
kinian nor Cache Creekian in the sense of Monger (1984).

We now consider several puzzling anomalies, again
beginning with those pertaining to the foraminifers and
followed by those of the algae.

In terms of abundance, the bigh number of individu-
als in the Peratrovich microfauna denotes a Tethyan char-
acter. On the other hand, the moderate number of genera
in the microfauna indicates an intermediate position be-
tween the (wo domains. A large number of genera normal-
ly not found in North America are abundant in the
Peratrovich microfauna. For instance, these taxa include

18  Micropaleontological Zonation (Foraminifers, Algae) and Stratigraphy, Carboniferous Peratrovich Formation, Southeastern Alaska



Janischewskina, Spinothyra, Viseidiscus, and Mediocris.
Banffella and Zellerinella, normally endemic to North
America, are well represented. Such a mixture of endemic
forms belonging (o both domains points to a2 mixed micro-
faupa,

The Perawrovich species/genus ratio (fig. S) indicates
a microfauna typical of the Taymir-Alaska domain. In the
Tethys, many genera are represented by four to six spe-
cies, and genera with more than ten species are known. In
the Taymir-Alaska {Arctic Siberia and North America) do-
main, most genera are monospecific, and the maximum
number of species identified for one genus is about ten;
this ratio is also observed in the Peratrovich microfauna.

Omphalotis omphalota among the gigantic forms is
usvally restricted to the Tethys but occurs in the Peratro-
vich microfauna. On the other hand, several common
forms in the Tethys were not identified in this study.
Amnong them are Endostaffella, Forschia, Forschiella,
Haplophragmina, Loeblichia, “Permodiscus”, Propermo-
discus, and Valvulinella (Mamet, 1972a, 1974).

The distribution of Dainella is perplexing. Common
in the North American and Tethys domains, Dainella does
not appear in the Peratrovich microfaura. This absence
cannot be attributed to poor sampling or to observational
error.

Three well-documented cases of phylogenetc
seqguences are compared. First, we consider the Tethyan
sequence  Endothyranopsis- Cribrospira-Janischewskina-
Bradyina, presented in order of first appearances. In most
of North America the (wo intermediate genera, Cribrospi-
ra and Janischewskina, are missing. In the Peratrovich
Formation, only the absence of Cribrospira breaks the
continuity of the sequence (Mamet and Skipp, 1970).

Second, jn the Tethyan sequence of Terrataxis-How-
chinia-Monotaxinoides-Eolasiodiscus, the transitional form
Howchinia has not been identified elsewhere in North
America, The presence of the entire sequence in the Perat-
rovich Formation indicates a Tethyan affinity.

Third, in the Brunsia-Viseidiscus-“Permodiscus”-
Propermodiscus-Archaediscus sequence, only the final
form, Archaediscus, appears in the North American do-
main, apparently without any ancestral link from Brunsia.
The presence of Viseidiscus in the Peratrovich provides a
partial link between Brunsia and Archaediscus.

In many places, diachronism of first occurrences is
observed. For instance, the first Tethyan Bradyina appears
in the upper part of Visean Zone 16;. On most of the
North American continent, these forms are known sparsely
in Zone 20 and become aburdant in the Bashkirian Zone
2]. Between these two first appearances there is more than
one stage of difference. However, in the Peratrovich For-
mation, Bradyina proliferates in Zone 18, between the
zones of the other two domains (fig. 6). This strongly sug-
gests that the Peratrovich served as a bridge between the
Tethys and most of North America.

A similar case is observed among double-walled
Palaeotextulariidae, for example, Climacammina and Cri-
brostomum. They first appear in Zone (S in the Tethys and
Zone 18 in the North American domain. The Peratrovich
Formation, again serving as a bridge, contains these forms
first in Zone 17 (fig. 6).

Eostaffella is an example of diachronism at the level
of the acme zone. This was discussed eartier in the secon
on paleobiogeography. The acme zones of FEostaffella in
the Peratrovich Formation and in the rest of North Ameri-
ca are nearly identical (fig. 7) but are strongly diachronous
with respect to the Tethys.

Another example of diachronism pertains 1o the upper
limits of faunal ranges (fig. 8). Endothyranopsis, Janis-
chewskina, Omphalotis, and Spinothyra are usually elimi-
nated at the base of the Bashkirian in the Tethys domain.
However, these genera all cross this boundary in the Perat-
rovich Formation and occur somewhat rarely in the base
of Zone 20. This late disappearance gives the Peratrovich
microfaunal assemblage a unique character.

The boundary between Zones 15 and 16; in North
America is equivalent to the Meramecian-Chesterian
boundary, marked by the extinction of Eoendothyranopsis
and Eoforschia. These same extinctions at that time in the
Peratrovich Formation (fig. 8) suggest an American char-
acter for the fauna.

The compilaton of all these foraminiferal data leads
us 10 conclude that the Peratrovich microfauna is neither
typically North American nor obviously Tethyan. It is
clearly a mixed microfauna.

TETHYS PERATROVIC K%ZO'\'HE.I'LS-
ETHY A ICH
BOUNDARY DOMAIN FORMATION | AMERICAN
A
% A # A
Bashkirian 4 | I i I
| IR
Basankinan- |y [ ‘ - -
Namurian amucian { I & &
boundary ) 8 8
] < € 7
1 23 4 1 2 3 4 1T 2 3 4
Massive Massive
Foraminferal 161 No suaden |16; 8XUINction  |4g, extinction
Zone 15/18;| 15 extinction |15 35
boundary
| 5 6 5 6
EXPLANATION
Genus: Abundance:

1 Enoothyranopsis

Extinction
2 Janijschewskina *

3 Omphalotis 7 Very rare, it present
4 Spinothyra —— Aare

5 Ecendothyranopsis —~ Common

6 Eoforschia

1 Vesy abundam

Figure 8. Examples of stage and zone limits of foraminifers
in three domains.
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When we consider the algal microflora, the total
abundance of algae also puts this microflora in a position
intermediate between the Tethys and North American
realms. The number of genera represented, 28, is more
like that of the Tethyan microflora. On the other hand, the
44 species give a rather low species/genus ratio, typically
an American character.

In the earty Carboniferous around the world, 53 spe-
cies are very widely dispersed; among them, 29 are ob-
served jn the Peratrovich microffora. Moreover, the
Peratrovich includes 4 of 20 species normally endemic to
North America and 3 of 66 species normally endemic to
the western Tethys. Among the Rhodophycophyta, the
Ungdarellaceae and the Stacheiinae abound in the Peratro-
vich and sometimes form organic banks in facies having
normal circulation. The Solenoporids constitnte only a
very small part of the flora, as everywhere else in North
America.

Nodular Codiaceans are rare in the Peratrovich, repre-
sented by Ortonella, Mircheldeania, Bevocasiria and Pseu-
dohedstroemia. The first three are cosmopolitan, and the
last is endemic to North America, The absence of Calcifo-
lium in the Peratrovich seems very significant and excludes
this flora from the Tethyan domain.

On the other hand, Dasycladales are well represented
in the Peratrovich by Koninckopora, Anthracoporellopsis,
Atractyliopsis, and others; despite their large number,
however, they are not very diverse. The microflora has
none of the Dasycladates typical of most of North Ameri-
ca, such as Windsoporella, Albertaporella, and Sphinc-
toporella. The cyclocrinid Koninckopora is quite abundant
(fig. 9) and forms sedimentary banks. This abundance is
strikingly different from that in the Yukon and northern
Alaska where the genus plays no role in carbonate sedi-
mentation.

Among Schizophyta, Girvanelles are not well repre-
sented in the Peratrovich, but they are certainly more
abundant than in most of North America. The low abun-
dance of the Spongiostromata characterizes a flora of the
North American domain.

Finally, the Kamaenidae are not well represented in
the Peratrovich because its carbonate sequence contains
few fagoonal facies. In summary, the Peratrovich flora is
essentially cosmopolitan and has no more affinities with
the rest of North America than with the Tethys domain
(Mamet, 1992).

SUMMARY

This study shows that the Peratrovich Formation
plays an intriguing role in the distribution of Carbonifer-
ous faunas and floras. For the first time, foraminiferal and
algal assemblages are defined within the eugeosynclinal
carbonate rocks of the North American Cordiliera. These

new asserablages impose constraints jn developing tecton-
ic models. They are inconsistent with models that propose
that the Cordilleran terranes are fragmenis derived from
Asia (Wilson, 1968; Danner, 1970). In addition, they are
related to the Stikinia terrane but not typically related to
the terranes of southwestern United States.

The position of the Peratrovich Formation in the gen-
eral framework of Carboniferous stratigraphy supports a
Tethyan origin for a great part of its microfauna. This hy-
pothesis suggests that the Tethys was the cradle of these
foraminifers, which systematically migrated toward North
America (Mamet and Skipp, 1970).

Because the only means of locomotion for aduit ben-
thic foraminifers are pseudopods, however, it seems rea-
sonable to postulate that strong marine currents provided
the means of dispersion for large-scale migrations. As a
model, we postulate a wanm marine current moving to-
ward the present-day northwest from the southwest along
the axis of the Cordilleran geosyncline.

FORAM-
INIFERAL
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Figure 9. Stratigraphic distribution of the chlorophyte Kon-
inckopora in Tethys domain and in theee regions of North
America. (Genus is still recognized in the Serpukhovian in
southern China.) Foraminiferal zones after Mamet and Skipp
(1970).
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This is preciscly the model proposed by Raymond
and others (1985, fig. 7.12). This Namurian oceanic circu-
lation pattern was also used by Dutro (1987) to explain
brachiopod paleogeographic distributions.

Uniformly distributed sites of carbonate sedimenta-
tion between America and northern Asia seem essential for
the process of migration. In fact, Churkin (1975) reported
that the Paleozoic rocks of the geosyncline at the edge of
the Pacific Ocean and the Alaska Range continue and con-
nect with lithologically similar rocks in the Koryak Moun-
tains in the northeastern part of the former Soviet Union.
If the area that is now Alaska constituted the route of pas-
sage between Asia and North America in the Carbonifer-
ous, the paleomagnetic reconstruction by Scotese (1986)
does not work.

By accepting the idea of warm martine currents com-
ing from northeast Asia, the presence of the mixed Perat-
rovich microfauna  juxtaposed with an American
microfauna farther east is explained by a relatively fixist
theory of continental blocks. Bringing in allochthonous
terranes by large displacements along transform fauvlis is
not necessary to explain these observations. The Peratro-
vich is not a suspect terrane; it is an intriguing one.

REFERENCES CITED

Adachi, Shuko, 1985, Smatler foraminifers of the Ichinotani For-
mation (Carboniferous-Permian), Fukuji, Hida Massif, cen-
tral Japan:; Tsukuba, Japan, University of Tsukuba, Institute
of Geoscience, Science Reports, sec. B, v. 6, p. 59-139.

Adams, C.G., 1967, Tertiary foraminifera in the Tethyan, Ameri-
can, and Indo-~Pacific provinces, in Aspects of Tethyan bioge-
ography—A symposium: London, Systematics Association
Publication 7, p. 195-217.

Armstrong, AK.. 1958, Meramecian (Mississippian) endothyrid
fauna from the Arroyoe Peftasco Formation, northern and
central New Mexico: Joumal of Paleontology, v. 32, no. 5,
p. 976-976, pl. 127.

1970, Mississippian rugose corals, Peratrovich Formation,

west ocoast, Prince of Wales Island, southeastern Alaska:

U.S. Geological Survey Professional Paper 534, 44 p.

1975, Carboniferous corals of Alaska, a preliminary re-
port, in Paleozoic corals of Alaska: U.S. Geological Survey
Professional Paper 823-C, p. 45-57.

Amstrong. A.K., and Mamet, B.L., 1974, Carboniferous biostra-
tigraphy, Prudhoe Bay State 1 to northeasten Brooks
Range, Arctic Alaska: American Association of Petroleom
Geologists Bulletin, v. 58, no. 4, p. 646-660.

1977, Carboniferous microfacies, microfossils, and corals,

Lisburne Group, Arctic Alaska: U.S. Geological Survey Pro-

fessionat Paper 849, 144 p.

1978a, Microfacies of the Carboniferous Lisburne Group,

Endicott Mountains, Arctic Alaska, in Stelck, C.R., and

Chattertion, B.D.E., eds., Westers and Arctic Canadian bio-

stratigraphy: Geological Association of Canada Special Pa-

per 18, p. 333-394,

1978b, The Mississippian system of southwestern New

Mexico and southeastern Arizona, i Callender, J.F, Wilt,

J.C.. Clemons, R.E., and James, H.L., eds., Land of Co-

chise, southeastern Arizona: New Mexico Geological Soci-

ety, 29th Annual Field Conference, 1978, Guidebook, p.

183-192,

1988, Mississippian (Lower Carboniferous) biostratigra-
phy, facies, and microfossils, Pedregosa Basin, southeastern
Arnizona and southwestern New Mexico: U.S. Geological
Survey Bulletin 1826, 40 p.

Armstrong, A.K., Mamet, B.L., and Dutro, J.T., Jr., 1970, Foram-
iniferal zonation and carbonate facies of Carboniferous (Mis-
sissippian and Pennsylvanian) Lisburne Group, central and
eastern Brooks Range, Arctic Alaska: American Association
of Petroleum Geologists Bulletin, v. 54, no. 5, p. 687-698.

(97¢, Lisbume Group, Cape Lewis-Niak Creek, notth-
western Alaska, in Geological Survey Research 1971: U.S.
Geological Survey Professional Paper 750-B, p. B23-B34.

Bamber, EW., and Mamet, B.L., {978, Carboniferous biostratig-
raphy and correlation, northeastern British Columbia and
soathwestern District of Mackenzie: Geological Survey of
Canada Bulletin 266, 65 p.

Bamber, E.W., and Waterhouse, §.B., 1971, Carboniferous and
Permian stratigraphy and paleontology, northem Yukon Ter-
ritory, Canada: Canadian Petroleun Geology Bulletin, v. 19,
no. 1, p. 29-250. includes Appendix I, by Mamet, B.L., and
Ross, C.A., Foraminiferal microfacies of the Upper Paleozo-
ic, northern Yukon Territory, p. 196205,

Barkeley, S.J.,, 1981, Lower to Middle Penasylvanian conodonts
from the Klawak Formation and Ladrones Limestones,
southeast Alaska: Eugene, Oreg., University of Oregon M.S.
thesis, 97 p., 7 pis.

Beauchamp, Benoit, and Marnet, B.L., 1985, Foraminiferal bio-
stratigraphy, Rundle Group, Lower Carboniferous, east-cen-
trat British Columnbia: Canadian Petroleum Geology
Bulletin, v. 33, no. 2, p. 204-212.

Berg, H.C., Jones, D.L., arnd Richter, D.H., 1972, Gravina-Nutzo-
tin bele—Tectonic significance of an upper Mesozoic sedi-
mentary and volcanic sequence in southerm and southeastern
Alaska, in Geological Survey Research 1972: U.S. Geologi-
cal Survey Professional Paper 800-D, p. DI-D24.

Boersma, A., 1978, Calcareous microfossils; Foraminifera, in
Haqg, B.U., and Boersma, A., eds., Introduction to marine
micropaleontotogy: Amsterdam, Eisevier, p. 19-77.

Brandon, M.T.,, 1980, The original location and later motioa of
Wrangeltlia—Constraints and a possible model {abs.]: Geo-
logicat Society of America, Cordilleran Section, 76th Annu-
al Meeting, Corvallis, Oreg., 1980, Abstracts with Programs,
v. 12, no. 3, p. 58-99.

Brazhnikova, N.E., 1964, [On the study of Lower Carboniferous
“Eosigmoilina” in the greater Donets Basin]: Akademiya
Nauk Ukrainsky SSR, Seriya Stratigraphii Paleontologii, no.
48, p. 3-15, 3 pls. (In Russian.]

Brazhnikova, N.E., and Vdovenko, M.V., 1983, (Foraminifers),
in Didkovskii, V1. ed., {Upper Serpukhovian substage in
the Donets Basin]: Akademiia Nauk Ukrainsky SSR, [nstitut
Geologicheskikhh Nauk, “Naukova Dumka”, p. 42-68. [In
Russian.]

Brenckle, P.L., 1973, Smaller Mississippian and Lower Pennsyl-
vanian calcareous foraminifers from Nevada: Cushman

References Cited 21



Foundation for Foraminiferal Research, Special Publication

11,82 p.

1077, Foraminifers and other calcareons microfossils
from late Chesterian (Mississippian) strata of northem Ar-
kansas, Trip 5 in Mississippian—-Pennsylvanian boundary in
Oklahoma and Arkansas: Oklahoma Geological Survey
Guidebook 18, p. 73-87.

Brenckle, PL.. Ramsbottom, W.H.C,, and Marchant, T.R., 1987,
Taxonomy and classification of Carboniferous archaedis-
cacean foraminifers, in Brenckle, PL., Lane, H.R., and
Manger, W.L.. eds., Selected studies in Carboniferous pale-
ontology and biostratigraphy: Berlin, Forschungsinstitut
Senckenberg Courier, v. 98, p. 11-24.

Brew, D.A., Loney, R.A., and Muffler, LJ.P,, 1966, Tectonic his-
tory of southeastem Alaska, in A symposibm on the tectonic
history and mineral deposits of the western Cordillera, Van-
couver, B.C., 1964: Canadian Institute of Mining and Metal-
lurgy Special Volume 8, p. 149-170.

Bronnimann, P., Whiuaker. J.E., and Zaninetti. L., 1978, Shaniia,
a new pillared miliolacean foraminifer from the Late Permi-
an of Burma and Thailand: Revista Italiana di Paleontolo-
gia, v. 84, no. 1, p. 63-91.

Brooks, A.H., 1902, Preliminary report on the Ketchikan mining
district, Alaska, with an introductory sketch of the geology
of southeastern Alaska: U.S. Geological Survey Professional
Paper 1, 120 p.

Buddington, A.F., 1923, Mineral deposits of the Wrangell dis-
trict, in Brooks, A.H., and others, Mineral resources of
Alaska * * * 192]: U.S. Geological Survey Bulletin 739, p.
51-75.

Buddington, A.E., and Chapin, Theodore, 1929, Geology and
mineral deposits of southeastern Alaska: U.S. Geological
Survey Bulletin 800, 398 p.

Churkin, Michael, Jr., 1974, Dcep-sea drilling for Jandlubber ge-
ologists—The southwest Pacific, an accordion plate tecton-
ics analog for the Cordilleran geosyncline: Geology. v. 2, p.
339-342,

1975, Geologic and paleogeographic setting of Paleozoic
corals in Alaska, in Paleozoic corals of Alaska: U.S. Geo-
logical Survey Professional Paper 823-A, p. 1-11.

Churkin. Michael, Jr., and Carter, Claire, 1970, Early Silurian
graptolites from southeastern Alaska and their correlation
with the graptolitic sequences in North America and the Are-
tic: U.S. Geological Survey Professional Paper 653, 51 p.

Churkin, Michael, Jr., and Eberlein, G.D., 1975a, Ancient border-
land terranes of the North American Cordillera; correlation
and microplate tectonics: Geological Sociely of America
Bulletin, v. 88, no. 6, p. 769-786.

1975b, Geologic map of the Craig C4 quadrangle, Alas-
ka: U.S. Geological Survey Geologic Quadrangle Map GQ-
1169, scale §:63.360.

Churkin, Michael, Jr., Carter, Claire, and Eberlein, G.D., 1971,
Graptolite succession across the Ordovician-Silurian bound-
ary in south-eastern Alaska: Geological Society of London
Quarterly Journal, v. 126, p. 319-330.

Churkin, Michael, Jr., Jaeger, Herman, and Eberlein, G.D., 1970,
Lower Devonian graptolites from southeastern Alaska: Oslo.
Norway, Lethaia, v. 3., p. 183-202.

Condon, W.H., 1961, Geology of the Craig quadrangle, Alaska:
U.S. Geological Survey Bulletin 1108-B, 43 p.

Conil, Raphael, and Lys, Maurice, 1964, Matériaux pour |'étude
micropaléontologique dv Dinantien de Ja Belgique et de ta
France (Avesnois); Partie 1, Algues et Foraminiferes; Partie
2, Foraminiferes (suite): Université de Louvain, Institut
Géologique Mémoircs, v. 23, 380 p.

Conil, Raphael, Longerstacy, PJ., and Ramsbottom, W.H.C.,
1979, Matériaux pour V'étude micropaléontologique de Di-
nantien de Grande-Bretagne: Université de Louvain, Institut
Géologique Mémoires, v. 30, 187 p. (English abstract.]

Cooper, C.L., 1947, Upper Kinkaid (Mississippian) miccofauna
from Johnson County. Illinois: Journa! of Paleontology,
v. 21, no. 2, p. 81-94.

Danner, W.R., 1970, Paleontologic and stratigraphic evidence
for and against sea floor spreading and opening and closing
oceans in the Pacific Northwest (abs.]: Geological Society
of America, Abstracts with Programs, v. 2., no. 2, p. 84~
8s.

1977, Paleozoic rocks of northwest Waghington and adja-
cent parts of British Columbia, in Siewant, J.H.. Stevens,
C.H., and Fnitsche, A.E., eds., Paleozoic paleogeography of
the Western United States: Society of Economic Paleontolo-
gists and Mineralogists, Pacific Coast Paleogeography Sym-
posium 1, p. 481-502.

Davies, G.R.. and Nassichuk, W.W., 1980, Stratigraphy and sedi-
mentation of the Otto Fiord Formation in the Canadian Arc-
tic Archipelago: Geological Survey of Canada Bulletin 386,
87 p-

Douglass, R.C., 1971, Pennsylvanian fusulinids from southeast-
em Alaska: U.S. Geological Survey Professional Paper 706,
21 p., 7 pls.

1974, Fusulinids in southeastern Alaska: Journal of Pale-
ontology, v. 48, no. 4, p. 854-855.

Dubatolov, V.N., ed., 1987, [Fossil calcareous algac; morphology,
systematics and study methods]: Akademija Nauk SSSR,
Sibirskoye Otdeleniye, Institut Geologii } Geofiziki Trudy, v.
674, 225 p. [In Russian.]

Dunham, R.J., 1962, Classification of carbonate rocks accarding
to depositionat texture, in Ham, W.E., ed., Classification of
carbonate rocks: American Associalion of Petroleum Geolo-
gists Memoir 1, p. 108-121.

Dutro, J.T,, Jr., 1987, Paleotectonic significance of an early Na-
murian (Carboniferous) brachiopod favna from northwestern
North America [abs.]: Eleventh International Congress of
Carboniferous Stratigraphy and Geology, Beijing, China,
1987, Acta Palaeontologica Sinica, Abstracts of Papers, v. |,
p- 59

Dutro, J.T., Jr., and Douglass, R.C., 1961, Pennsylvanian rocks in
southeastern Alaska, Article (01 in Short papers in the geo-
logic and hydrologic sciences, articles [-146: U.S. Geologi-
cal Survey Professional Paper 424-B, p. B-239-B-24[.

Eardley, AJ., 1947, Paleozoic Cordilleran geosyncline and refat-
cd orogeny: Journal of Geology, v. 55, p. 309-342.

Eberlein, G.D., and Churkin, Michael. Ir., 1970, Paleozoic stra-
tigraphy in the northwest coastal area of Prince of Wales
Island, southeastern Alaska: U.S. Geological Survey Bulle-
tin 1284, 67 p.

Eberlein, G.D., Churkin, Michael, Jr., Carter, Claire, Berg, H.C,,
and Ovenshine. AT., 1983, Geology of the Craig guadran-
gle, Alaska: U.S. Geologica! Survey Open-File Repost 83—
91, 52 p., scale 1:250,000.

22 Micropaleontological Zonation (Foraminifers, Algae) and Stratigraphy, Carboniferous Peratrovich Formation, Southeastern Alaska



Embry, A.F, 1II, and Klovan, 1E., 1971. A Jate Devonian reef
tract on northeastern Banks Island, N.W.T.: Canadian Petro-
leum Geology Bulletin, v. 19, no. 4, p. 730-781.

Faulhaber, J.J., 1977, Late Mississippian (late Osagean through
Chesterian) conodonts from the Perarrovich Formation,
southeastern Alaska: Bugene, Oreg., University of Oregon
M.S. thesis, 171 p.

Fligel, B., 1977, Fossil algae; recent resutts and developments:
Heidelberg, Springer-Verlag, 375 p.

Fritsch, E.E., 1945, The structure and reproduction of the algae:
Cambridge University Press, v. 1, 791 p.; v. 2, 939 p.

Gayral, P, 197S, Les Algues; morphologie, cytologie, reprodue-
tion, écologie: Paris, Doin Editeurs, 166 p.

Gehrels, G.E., and Berg, H.C., 1984, Geologic map of southeast-
ern Alaska: U.S. Geological Survey Open-File Report 84—
886, 28 p., scale 1:600,000.

Gordon, MacKenzie, Jr., Henry, T.W., and Mamet, B.L., 1985,
Carboniferous succession and Mississippian-Pennsylvanian
boundary, Granite Mountain, Utah, USA: Tenth Internation-
al Congress on Carboniferous Stratigraphy and Geology,
Madnid, Spain, 1983, Compte Rendy, v. 4, p. 441450,

Groves, J.R., 1983, Calcareous foraminifess and algae from the
type Morrowan (Lower Pennsylvanian) region of northeast-
ern Oklahoma and northwestern Arkansas: Oklahoma Geo-
logical Survey Bullcetin {33, 65 p.

1984, Foraminifers and biostratigraphy of the Arco Hills,

Bluebird Mountain, and lower Snaky Canyon Formations

(Mid-Carhoniferous) of east-central 1daho: Sournal of Fo-

raminiferal Research, v. 14, no. 4, p. 282-302.

1988a, Calcarcous foraminifers from the Bashkirian strat-

otype (Middie Carboniferous, south Urals) and their signifi-

cance for intercontinental corrciations and the evolution of

the Fusulinidae: Journat of Paleontology, v. 62, no. 3, p.

368-399.

1988b, Insolentitheca and Insolentithecinae, inappropriate
names for Paleozoic syzygial cysts: Journal of Foraminiferal
Research, v. 18, no. 4, p. 302-303.

Groves. J.R., and Mamet, B.L., 1985, Masloviporidium, a cosmo-
politan Middle Carboniferous red alga, in Toomey, D.F., and
Nitecki, M.H., eds., Paleoalgology—Contemporary research
and applications: Berlin, Springer-Verlag, p. 85-90.

Guilbault, LP., 1975, Algues ordovicientnes des Basses-Terres du
St. Laurent: Université de Montréal, Mémoire de Maitrise,
unpublished, 163 p.

Haltets, D.. 1970, Foraminifera and algae from the Yoredale ‘se-
ries’ (Viséan-Namurian) of northern England: Sixieéme Con-
grés International de Stratigraphie et de Géologic du
Carbonifere (6th]. Sheffield, England, 1967, Compte Rendu,
v. 3. p. 873-901.

Herreid, G., Bundtzen, TK., and Tumer, D.L., 1978, Geology and
geochemistry of the Craig A-2 quadrangle and vicinity, Prince
of Wales Island, southeastern Alaska: Alaska Division of Geo-
logical and Geophysical Surveys, Geologic Report 48, 49 p.

Hobbert, R.D., 1980, Middle Frasnian age conodonts from Wad-
leigh Limestone in southeastern Alaska: Eugene, Oreg.,
University of Oregon M.S. thesis, 76 p.

Hose, R.K.. Amstrong. A.K., Harris, A.G.. and Mamet, B.L.,
1982, Devonian and Mississippian rocks of the northem An-
telope Range, Eurcka County, Nevada: U.S. Geotogical Sur-
vey Professional Paper 1182, (9 p., 8 pls.

Howell, D.G., ed., 1985, Tectonostratigraphic terranes of the cir-
cum-Pacific region: Houston, Tex., Circum-Pacific Council
for Energy and Mineral Resources, Barth Science Series,
No. 1, 581 p.

Irwin, M.L., 1965, General theory of epeiric clearwater sedimen-
tation: American Association of Petroleum Geologists Bulle-
tin, v. 49, p. 445459.

Irwin, W.P., 1972, Terranes of the western Paleozoi¢ and Triassic
belt in the southern Klamath Mountains, California, in Geo-
logical Survey Research 1972: U.S. Geological Survey Pro-
fessional Paper 800-C, p. C103~Cl11).

Irwin, W.P, and Yole, R.W., 1972, Paleomagnetism and the kine-
matik history of mafic and ultramafic rocks in old mountain
belts, in Ancient oceanic lithospheres: Canada Department
of Energy, Mines and Resources, Earth Physics Branch Pub-
Jication, v. 42, no. 3, p. 87-95.

Johnson, J.H., and Konishi, Kenji, 1956, Mississippian algae
from the westen Canada basin and Montana, pt. 2 of Stud-
ics of Mississippian algae: Colorado School of Mines Quar-
terly, v. 51, no. 4, p. 85-107.

Jones, D.L., Jrwin, W.P., and Ovenshine, AT., 1972, Southeast-
em Alaska—A displaced continental fragment? in Geologi-
cal Survey Research 1972: U.S. Geological Survey
Professional Paper 800-B, p. B211-B217.

Juferev, O.V,, 1967. [The most important problcms of palaco-
geography and the role of foraminifers in the Carboniferous
and the Permian}, in [New data for the Devonian and upper
Palcozoic biostratigraphy of Siberia]: Akadesmiya Nauk
SSSR, Sibirskoye Otdeleniye, Institut Geologii, Geofiziki i
Geochemii Trudy, v. 10§, p. 67-76. {In Russian.}

1973, [Carboniferous deposits of the Siberian biogeo-
graphicat realm]: Akademiya Nauk SSSR. Sibirskoye Otde-
leniye, Institut Geologii i Geofiziki Trudy, v. 162, 278 p. [In
Russian.]

Kay, M., 195], North Amenican geosynclines: Geological Society
of America Memoir 48, 143 p.

Kennedy. G.C., and Walton, M.S,, Jr., 1946, Geology and associ-
ated mineral deposits of some ultrabasic rock bodies in
southeastern Alaska, chap. D in Reed, J.C., and others, Min-
eral resources of Alaska * * * 1943 and 1944: U.S. Geolog-
ical Survey Builetin 947-D, p. 65-84.

Kindle. B.M.. 1907, Notes on the Paleozoic faunas and stratigraphy
of southcastern Alaska: Journal of Geology, v. t§, p. 314-337.

Kirk, Edwin, 1922, Brooksina, a new pentameroid genus from
the Upper Silurian of southeastern Alaska: U.S. National
Museum Proceedings, v. 60, art. 19, p. 1-8.

1925, Harpidium, a new pentameroid brachiopod genus

from southeastern Alaska: U.S. National Museum Proceed-

ings, v. 66, ant. 32, p. 1-7.

1926, Cymbidium, a new genus of Silurian pentameroid
brachiopod from Alaska: U.S. National Museum Proceed-
ings, v. 69, art. 23, p. 1-5.

Kirk, Edwin, and Amsden, T.W., 1952, Upper Silurian brachio-
pods from southeastern Alaska, in Shorter contributions to
general geology, 1950-51: U.S. Geological Survey Profes-
sional Paper 233-C, p. 53-66.

Lageson, D.R., Maughan, E.K., and Sando, W.§., 1979, The Mis-
sissippian and Pennsylvanian (Carboniferous) systems in the
United States—Wyoming: U.S. Geological Survey Profes-
sional Paper 1110-U, 38 p.

References Cited 23



Lane, H.R., Sanderson, G.A., and Verville, G.J., 1972, Uppermost
Mississippian—basal Middle Pennsylvanian conodonts and fu-
sulinids fromm several exposuces in the south-central and south-
western United States: International Geological Congress,
24th, Montreal, 1972, Section 7, Paleontology, p. 549-555.

Lipina, O.A., 1973, [Tournaisian stratigraphy and paleobiogeog-
raphy based on the Foraminifera): Akademiya Nauk SSSR,
Voprosy Mikropaleontologii, v. 16, p. 3-75. (In Russian.]

Loeblich, A.R., Jr, Tappan, Helen, Barker. R.W.. Cole, W.S,,
Douglass, R.C., Reichel, Manfred, and Thompson, M.L.,
1964, Treatise on invertebrate paleontology, Part C, Protista
2, Sarcodina, chiefly “Thecamoebians™ and Foraminiferida:
New York, Geological Society of America and University of
Kansas Press, v. 1, p. C1-CS$)0: v. 2, p. C511-C900.

Loney, R.A, Brew, D.A., Muffler, L.J.P., and Pomeroy, J.S.,
1973, Reconnaissance geology of Chichagof, Baranof, and
Kruzof Islands, southeastern Alaska: U.S. Geological Sur-
vey Professional Paper 792, 105 p.

Mamet, B.L., 1962, Remarques sur la microfaune de foramin-
iferes du Dinantien: Société Belge de Géologie, dc Paléon-
tologie ¢t d’Hydrologie Bulletin, v. 70, no. 2, p. 166-173.

1968a, Foraminifera, Etherington Formation (Carbonifer-

ous), Alberta, Canada: Canadian Petroleum Geology Bulle-

tin, v. 16, no. 2, p. 167-175.

1968b, Sur les microfacies calcaires du Viséen de la

Monlagne-Noire (France): Revue duv Micropaléontologie, v.

11, no. 3, p. 121-136.

1972a, Considérations paléogéographiqies déduites de

I'érude des (oraminiferes des couches de passage du Viséen

au Namurien (Bassins de Reggane et de Fort-Polignac, Sa-

hara central): Bruxelles, Institut Royal des Sciences Naturel-

les de Belgique Bulletin, v. 48, no. 8, p. 1-13,

1972b, Un essai de reconstinttion paléoclimatique basé

sur les microflores algaires du Viséen: Intemational Geolog-

ical Congress, 24th, Montreal, 1972, Section 7. Paleontolo-

gy. p. 282291,

1973, Microfaciés viséens de Boulonnais (Nord, France):

Revue de Micropaléontologic, v. 16, no. 2, p. 101-124,

1974, Une zonation par Foraminiferes du Carbonifére In-

férieur de fa Téthys Occidentale: Septitme Congreés Interna-

tonal de Stratigraphie et de Géologie du Carbonifere (7th],

Krefeld, Germany, 1971, Compte Rendu, v. 3, p. 391407.

[English abstract.]

1975a, Carboniferous foraminifera and algae of the Amsden

Formation (Mississippian and Pennsyivanian) of Wyoming:

U.S. Geological Survey Professional Paper 848-B, 18 p.

1975b, Viseidiscus, un nouveau genre de Planoarchaedis-

cinae (Archaediscinae, Foraminiferes): Société Géologique
de France, 1975 Compte Rendu Sommaire des Séances,

Supplément, v. 17, no, 2, p. 48—49.

1976, An atlas of microfacies in Carboniferous carbonates

of the Canadian Cordillera: Geological Survey of Canada

Bulletin 235, 131 p.

1977, Foraminiferal zonation of the Lower Carboniferous;

methods and stratigraphic implications, i Kauffman, E.G.,

and Hazel, J.E., eds., Concepts and methods of biostrati-

graphy: Stroudsburg, Penn., Dowden, Hutchison, and Ross,

658 p.

1982, A report on algal microfacies al the lower-middle

Carboniferous boundary, in Ramsbottom, W.H.C., Saunders,

W.B., and Owens. B., eds., Subcommission on Carboniferous
Stratigraphy: Geological Survey of Great Britain, p. 59-60.
1983, Algues dévono-carboniferes de 1" Australie: Revue
de Micropaléontologie. v. 26, no. 2, p. 63-131. [English ab-
stract.]

1984, Algal and foraminiferal biotas and microfacies,
Mississippian-Pennsylvanian boundary, Granite Mountain
section, in Webster, G.D., and others, The Mississippian-
Pennsylvanian boundary in the eastern Great Basin (Field
Trip 1), in Lintz, Joseph. Jr., ed.. Westem geological excur-
sions, Vol 1: Geological Society of America, 97th Annual
Meeting, 1984, Reno, Nev., p. 84-86.

——1990, Carboniferous calcareous algae, in Riding, Robert,
ed., Calcareous algae and stromatofites: Heidelberg, Spring-
er-Verlag, p. 370-451.

———1992, Paleogéographie des algues calcaines marines Car-
bonifere: Canadian Journal of Earth Sciences, v. 29, no. 1,
p. 174-194. [English abstract.]

Mamer, B.L., and Armmstrong, AK. 1972, Lisbumme Group,
Franklin and Romanzof Mountains, northeastern Alaska, in
Geological Survey Research 1972; U.S. Geological Survey
Professional Paper 800-C, p. C127-C144.

Mamet, B.L., and Gabrielse, H., 1969, Foraminiferal zonation
and stratigraphy of the type scction of the Nizi Formation
{Carboniferous System, Chesteran Stage), British Colambia:
Geological Survey of Canada Paper 69-16, p. 1-19.

Mamet, B.L., and Martfnez, Carlos, 1981, Late Visean microfos-
sils of the Las Caleras Bajas Limestone (Cordoba, Spain):
Revista Espaflola de Micropaleontologia, v. 13, no. 1, p.
105-118.

Mamet, B.L., and Mason, D., 1970, Lisburne Group, lithostratig-
raphy and foraminiferal zonation, British Mountains, north-
western Yukon Territory: Canadian Petroleum Geology
Bulletin, v. 18, no. 4, p. 556-565.

Mamet, B.L., and Pinard, Sylvie, 1985, Carboniferous algac from
the Peratrovich Formation, southeastern Alaska, in Toomey,
D.E, and Nitecki, M.H., eds., Palcoalgology—Contempo-
rary research and applications: Berlin, Springer-Verlag, p.
91-100.

Mamet, B.L., and Roux, Alain, 1974, Sur quelques Algues tubu-
Jaires scalariformes de 1a Téthys paléozoique: Revue de Mi-
cropaléontologie, v. 17, no. 3, p. 134-156. (English abstract.}

19752, Algues dévoniennes ct carboniferes de la Téthys

occidentale; troisiéme partie; Revue de Micropaléontalogie,

v. 18, no. 3, p. 134-187. [English abstract.]

1975b, Dasycladacées dévoniennes et carboniferes de la

Téthys occidentate: Revista Espafiola de Micropaleontolo-

gic, v. 7, na. 2, p. 245-295. [English abstract.]

1977, Algues rouges dévoniennes et carboniferes de la

Téthys occidentale—4™ partie: Revue de Micropaléontalo-

gie, v. 19, no. 4, p. 215-266. [English abstract.}

1978, Algues viséennes et namuriennes du Tennessee

(Etats-Unis) : Revue de Micropaléontologie, v. 2L, no. 2. p.

68-97. [English abstract.)

1981, Note sur le genre Issinella (Algue verte paléozo-
fque): Revue de Micropaléontologie, v. 23, no. 3/4, p. 151-
158. [English abstract.]

Mamet, B.L., and Rudloff, B., 1972, Algues carboniferes de la
parlic septentrionale de 1' Amérique de Nord: Revue de Mi-
cropaléontologie, v. 15, no. 2, p. 75-114.

24  Micropaleontological Zonation (Foraminifers, Algae) and Stratigraphy, Carboniferous Peratrovich Formation, Southeastern Alaska



Mamet, B.L., and Skipp, Betty, 1970, Lower Carboniferous cal-
careous foraminifera—Preliminary zopation and stratigraph~
ic implications for the Mississippian of North America:
Sixizme Congrés International de Stratigraphie et de Géolo-
gie du Carbonifere [6th), Sheffield, England, 1967, Compte
Rendu, v. 3, p. 1129-1146.

1979, Lower Carboniferous foraminifera—Paleogeo-
graphical implications, ir Meyen, S.V,, and others, eds., Re-
gional Carboniferous biostratigraphy of modern climates:
Huitieme Cougrés International de Stratigraphie et de Géol-
ogie du Carbonifere [8th) Moscow, 1975, Compte Rendu, v.
2, p. 48-66.

Mamet, B.L., Bamber, E.W., and Macqueen, R.W., 1986, Microfa-
cies of the Lower Carboniferous Banff Formation and Run-
dle Group, Monkman Pass map area, northeastern British
Columbia: Geological Survey of Canada Bulletin 353, 93 p.

Mame(, B.L., Choubert, G., and Hottnger, L., 1966, Notes sur le
Carbonifere du Jebel Ouarkziz—FEtude du passage du
Viséen au Namurden d’apres Jes Foraminiferes: Service
Géologique du Maroc Notes, v. 27, no. 198, p. 6=21.

Mamet. B.L., Mikhailov, N., and Mortetmans, G., 1970, La
stratigraphie¢ du Tournaisien et du Viséen inférieur de Lan-
delies—Comparaison avec les coupes de Tournai et du bord
Nord du synclinal de Namur: Sociéié Belge de Géologie, de
Paléontologie et d’ Hydrologie Mémoire 9, p. 1-81.

Mamet, B.L., Nassichuk, W., and Roux, A., 1979, Algues et
stratigraphie du Paléozoique Supérieur de I'Anique Cana-
dien, in 2* Symposium International sur les Algues fossiles,
Paris, 1979: Bulletin du Centre de Recherche et d’Explora-
tion—-Production Elf-Aquitaine, v. 3, no. 2, p. 669-683.

Mamet, B.L., Roux, A., and Nassichuk, W.W., 1987, Algues car-
boniferes et permiennes de 1’ Arctique Canadien: Geological
Survey of Canada Bulletin 342, 143 p,

Mamet, B.L., Skipp, Betty, Sando. WJ., and Mapel, W.J., 1971,
Biostratigraphy of Upper Mississippian and associated Car-
boniferous rocks in south-central Idaho: American Associa-
tion of Petroleum Geologists Bulletin, v. 55, no. 1, p. 20-33.

McKay, W., and Green, R., 1963, Mississippian Foraminifera of
the southem Canadian Rocky Mountains, Alberta: Research
Council of Alberta Bulletin 10, 77 p.

Monger, J.W.H., 1975, Correlation of eugeosynclinal tectono-
stratigraphic belts in North American Cordillera: Geoscience
Canada, v. 2, p. 4-10.

1984, Cordilleran tectonics—A Canadian perspective: So-
ciété géologique de France Bulletin, v. 26, no. 2, p. 255-278.

Monger, JJW.H., and Ross, C.A., 1971, Distribution of fusuli-
naceans in the western Canadian Cordillera: Canadian Jour-
nal of Earth Sciences, v. 8, no. 2, p. 259-278.

Monger, }.W.H., Souther, J.G., and Gabrielse, H., 1972, Evolu-
tion of the Canadian Cordillera—A plate-tectonic model:
American Journal of Science, v. 272, p. $77-602.

Moores, Eldridge. 1970, Ultramafics and orogeny, with models of
the US Cordillera and the Tethys: Nature, v. 228, p. 837842,

Nodine-Ze)ler, D.E., 1953, Endothyroid Foraminifera and ances-
tal fusulinids from the type Chesterian (Upper Mississippi-
an): Journal of Paleontology, v. 27, no. 2, p. 183-199.

Nur, Amos, and Ben-Avraham, Zvi, 1977, Lost Pacifica cong-
nent: Natuse, v. 270, p. 40—43.

Oliver, W.A., Jr., Mermiam, C.W., and Churkin, Michael, Jr.,
1973, Ordovician, Silurian, and Devonian corals of Alaska,

in Paleozoic corals of Alaska: U.S. Geological Survey Pro-
fessional Paper 823-B, p. 1344,

Ovenshine, A.T.. and Webster, G.D., 1970, Age and stratigraphy
of the Heceta Limestone in northern Sea Otter Sound,
southeastern Alaska, in Geological Survey Research 1970:
U.S. Geological Survey Professional Paper 700-C, p. C170-
C174.

Petryk, A.A., and Mamet, B.L., 1972, Lower Carboniferous algat
microflora, southwestern Alberta: Canadian Journal of Earth
Sciences, v. 9, no. 7, p. 767-802.

Petryk, A.A., Mamet, B.L., and Macqueen, R.W., 1970, Prelimi-
nary foraminiferal zonation, Rundle Group and uppermost
Banff Formation (Lower Carboniferous), southwestern Al-
berta: Canadian Petroleum Geology Bulletin, v. 18, no. 1, p.
84-103.

Pinard, Sylvie, 1982, Zonation micropaléontologique (foramin-
iferes, algues) de la Formation de Peratrovich: Montreal,
Quebec, University of Montreal, M.S. thesis, 178 p.

Rauzer-Chernoussova, D.M., 1937, [Description of new taxal. in
Rauzer-Chemoussova, D.M., and Fursenko, A.V., [Guide to
the Foraminifera of the oil-bearing region of the U.S.S.R.,
part }): Leningrad and Moscow, Glavnaya Redak, Gorno
Topliv. [In Russian, transl. by United Scientific Technical
Press (ONTI), p. 1-315, 241 figs.]

19482a, [About some Endothyra of the group Endothyra

bradyi Mikhailov): Akademiya Nauk SSSR, Geologicheskogo

Instituta Trudy 62, no. 19, p. 176-181. [In Russian.]

1948b, [Foraminifera from the Carboniferous deposits of

central Kazakhstan, U.S.S.R.): Akademiya Nauk SSSR Geo-

logicheskogo iInstituta Trudy 66, no. 21, p. 1-25. {In Rus-
sian.] :

1948c, [Foraminifers and suatigraphy of the Visean and

the Namurian series of the central part of the Russjian plat-

form and areas adjoining the Urals]: Akademiya Nauk

SSSR, Geologicheskogo Instituta Trudy 62, no. 19, p. 102-

142. (In Russian.]

1948d, [Some new Lower Carboniferous Foraminifera from

the Syzran district): Akademiya Nauk SSSR, Geolog-

icheskogo Instituta Trudy 62, no. 19, p. 239-243. [In Russian,]
19438e, [Some new species of Foraminifera from the Low-
er Carboniferous sediments of the Moscow Basin): Aka-

demiya Navk SSSR, Geologicheskogo Jastituta Trudy 62,

no. 19, p. 227-238. [In Russian.]

1948(, {Stratigraphy of the Visean series of the southern

part of the Moscow Basin, by means of foraminiferal fau-

na): Akademiya Nauk SSSR, Geologicheskogo Institula

Trudy 62, no. 19, p. 3—40. [In Russian.]

1948g, [The genus Cribrospira Mbller]: Akademiya Nauk
SSSR, Geologicheskogo Instituta Trudy 62, no. 19, p. 186—
189. [In Russian.] ;

———1948h, [The genus Haplophragmellz and similar forms):
Akademiya Nauk SSSR. Geologicheskogo Instituta Trudy
62, no. 19, p. 159-165. [In Russian.]

1948i, [The Lower Carboniferous Endothyra of the group
Endothyra crassa Brady and sjmilar forms]: Akademiya
Navk SSSR, Geologicheskogo Instituta Trudy 62, no. 19, p.
166-175. [In Russjan.}

Raymond, Anne, Parker, W.C,, and Parrish, J.T., 1985, Phyto-
geography and paleoclimate of the Early Carboniferous, in
Tiffney, B.H., ed., Geological factors and the evolution of

Refereaces Cited 25



plants: New Haven, Conn., Yale University Press, p. 169—
222.

Reitlinger, E.A., 1950, [Foraminifera in the middle Carbonifer-
ous formations of the central part of the Russian platform
(exclusive of the family Fusulinidae)): Akademiya Nauk
SSSR. Instituta Geologicheskogo Trudy, Seriya 126, no. 47,
p- 1-127. (In Russian.]

1980, [On the boundary between the Bogdanovsk and

Krasnopoliansk horizons (foraminifers of the Homoceras

Zone)]: Akademiya Nauk SSSR, Voprosy Mikropaieon-

tologii, v. 23, p. 23-38.

1981, (On the systematics of Endothyridea): Akademiya
Nauk SSSR, Voprosy Mikropaleontologii, v. 24. p. 43-59.
(In Russian.)

Rich, Mark, 1974, Upper Mississippian (Carboniferous) calcare-
ous algae from northeastern Alabama, south-central Tennes-
see, and northwestern Georgia: Journal of Paleontology, v.
48. no. 2, p. 360-374.

1980, Carboniferous calcareous Foraminifera from north-

eastern Alabama, south-central Tennessee, and northwestern

Georgia: Cushman Foundation for Foraminiferal Research,

Special Publication 18, 62 p.

1982, Foramjniferal zonation of the Floyd Formation

(Mississippian) in the type area near Rome, Floyd County,

Georgia: Journal of Foraminiferal Research, v. 12, no. 3, p.

242-260.

1986, Foraminifera, stratigraphy and regional interpreta-
tion of the Bangor Limestonc in northwestern Georgia:
Journal of Foraminiferal Research, v. 16, no. 2, p. 110-{34.

Richards, B.C., 1989, Uppermost Devonian and Lower Carbonif-
erous stratigraphy, sedimentation, and diagenesis, south-
western District of Mackenzie and southeastern Yukon
Territory (NTS 95 B, C, F, and G): Geological Survey of
Canada Bulletin 390, 135 p.

Ross, C.A., and Ross, J.R.P.,, 1981, Late Pateozoic faunas around
the paleopacific margin, in Scudder, G.E., and Reveal, J.J.,
eds., Evolution today: Piusburgh, Penn., Carnegie-Melon
University Press, p. 425—440.

Rui Lin, 1987, [Fusulinaceans across the Mid-Carboniferous
boundary at Luosu, Luodian County, southern Guizhou]:
Eleventh [nternational Congress of Carboniferous Stratigra-
phy and Geology, Beijing, China, 1987, Acta Palaeontologi-
ca Sioica, v. 26, no. 4, p. 367-391. [In Chinese, with
English summary)

Sada, Kimiyoshi, and Danner, W.R., 1973, Late Lower Carbonif-
erous Eostaffella and Hexaphyllia from central Oregon,
U.S.A.; Paleontological Society of Japan Transactions Pro-
ceedings, no. 91, p. 151-160.

Sainsbury, C.L., 1961, Geology of part of the Craig C-2 quadran-
gle and adjoining areas, Prince of Wales Island, southeastern
Alaska: U.S. Geological Survey Bulletin 1058-H, p. 209-362.

Sando, W.J., 1983, Revision of Lithostrotionella (Coelenterata,
Rugosa) from the Carboniferous and Permian: U.S. Geolog-
ical Survey Professional Paper 1247, 52 p.

Sando, W.J., and Mamet, B.L., 1981, Distribution and strali-
graphic significance of foraminifera and algae in well cores
from Madison Group (Mississippian), Williston Basin, Mon-
tana: U.S. Geological Survey Bulletin (529-F, p. F1-F12.

Sando, W.)., Mamet, B.L., and Dutro, J.T., Jr., 1969, Carbonifer-
ous megafaunal and microfaunal zonation in the northem

Cordillera of the United Stales, in Contributions to paleon-
tology 1968: U.S. Geological Survey Professional Papes
613-E, 29 p.

Savage, N.M., 1977a, Lower Devonian conodonts from the Kar-
heen Formation, southeastern Alaska: Canadian Joumal of
Eanh Sciences, v. 14, no. 2, p. 278-284,

1977b, Middle Devonian (Eifelian) conodonts of the ge-

nus Polygnathus from the Wadleigh Limestone, southeastern

Alaska: Canadian Journal of Earth Sciences, v. 14, no. 6, p.

1343-13S5.

1981a, A reassessment of the age of some Paleozoic

brachiopods from southeastern Alaska: Journal of Paleontol-

ogy, v. 55, p. 353-369.

198]b, Lower Devonian conodonts from Kasaan Istand,
southeastern Alaska: Journal of Paleontology, v. 55, p. 848-
852.

Savage, NM., and Barkeley, S.J.. 1985, Early to Middle Penn-
sylvanian conodonts from the Klawak Formation and the
Ladrones Limestone, southeastern Alaska: Joumnal of Pate-
ontology. v. 59, no. 6, p. 1451-1475,

Savage. N.M., and Savage, B.J.,, 1980, The occurrence of the Or-
dovician conodont Periodon in the Abbess Island conglom-
erate, southeastern Alaska: Journal of Paleontology, v. 54, p.
871-873.

Savage, N.M., Churkin. Michael, Jr., and Eberlein, G.D., 1977,
Lower Devonian conodonts from Port St. Nicholas, south-
eastern Alaska: Canadian Journal of Earth Sciences, v. 14,
no. 12, p. 2928-2936.

Savage, N.M., Bberlein, G.D., and Churkin, Michael, Jr., 1978,
Upper Devonian brachiopods from the Port Refugio Forma-
gon, Suemez Island, southeastern Alaska: Journal of Paleon-
tology, v. 52, p. 370-393.

Scotese, C.R.. 1986, Phanerozoic reconstructions—A new look
at the assembly of Asia: Austin, University of Texas, Insti-
tute of Geophysics, Technical Repont 66, 54 p.

Silberling, N.J., and Jones, D.L., eds., 1984, Lithotectonic terrane
maps of the North American Cordillera: U.S. Geological
Survey Open-File Report 84-523, 100 p., 4 maps, scale
1:2,500,000.

Skipp, Beity. 1969, Foraminifera, Chap. V in McKee, E.D., and
Guischick, R.C., eds., History of the Redwall Limestone of
northern Arizona: Geological Society of America Memoir
114, p. 173-255, pls. 16-28.

Skipp, Betty, Sando, W.J., and Hall, WE., 1979, The Mississippi-
an and Pennsylvanian (Carboniferous) systems in the United
States—Idaho: U.S. Geological Survey Professional Paper
1110-AA, 42 p.

Smith, P.S., 1914, Lode mining in the Ketchikan region, in
Brooks, A.H., and others, Mineral resources of Alaska * * *
1913: U.S. Geological Survey Bulletin 592, p. 75-94.

Smith, P, 1989, Paleobiogeography and plate tectonics: Geo-
science Canada, v. 15, no. 4, p. 261-279.

Stehli, F.G., 1965, Paleontologic technique for defining ancient
ocean currents: Science, v. 148, p. 943-946.

Tchudinova, LI, Churkin, Michael, Jr., and Eberlein, G.D., 1974,
Devonian syringoporoid corals from southeastern Alaska:
Journal of Paleontology, v. 48, no. 1, p. 124-134.

Tempelman-Klit, D.J., 1979, Transported cataclasite, ophiolite
and granodiorite in Yukon—Evidence of arc-continent colli-
sion: Geological Survey of Canada Paper 79-14, 27 p.

26  Micropaleontological Zonation (Foraminifers, Algae) and Stratigraphy, Carboniferous Peratrovich Formation, Southeaslern Alaska



Twenhofel, W.S., Robinson, G.D., and Gault, H.R., 1946, Molyb-
denite investigations in southeastern Alaska: U.S. Geologi-
cal Survey Bulletin 947-B, p. 7-38.

Twenhofel, W.S., Reed, J.C., and Gates, G.O., 1949, Some min-
eral investigations in southeastern Alaska: U.S. Geological
Survey Bulletin 963-A., p. 1-45.

Vachard, D., 1981, Téthys et Gondwana au Paléozoique
Supérieur—Les données Afghanes—Biostratigraphie, micro-
paléontologie, paléogeographie: Pars, Instiut Géologique
Albert de Lapparent, no. 2, 463 p.

Vaskey, G.T., 1982, Carboniferous facies and some Pennsylva-
nian brachiopods, westemn Prince of Wales [sland, southeast-
ern Alaska: Eugene, Oreg., University of Oregon M.S,
thesis, 255 p.

Vdovenko, M.V., Reitlinger, E.A., Tovcheva, P.,, and Spassov, C.,
1981, (Foraminifers in the Lower Carboniferous deposits
from borehole R-3, Gomotarci (northwest Bulgaria)]: Sofia,
Bulgarian Academy of Sciences, Paleontology, Stratigraphy
and Lithology, v. 15, p. 33-51. [In Russian.]

Veevers, 1.J., 1970, Upper Devonian and Lower Carboniferous
calcareous ajgae from the Bonaparte Gulf basin, north-
western Australia: Canberra, [Australia] Bureau of Mineral
Resources, Geology and Geophysics Bull. 116, p. 183-
188.

Wagner, R.H., Saunders, W.B., and Manger, W.L., 1985, Report
of the JUGS Subcommission on Carboniferous stratigraphy:
Intemational Congress on Carboniferous Stratigraphy and
Geology, Tenth, Madrid, Spain. 1983, Compte Rendu, v. 1,
p. 57-61.

Wardlaw, B.R., 1984, Conodont faunas, Mississippian-Pennsyl-
vanian boundary, Granite Mountain section, in Webster,

G.D., and others, The Mississippian-Pennsylvanian bound-
ary in the eastern Great Basin (Field Trip 1), in Lintz, Jo-
seph, Jr., ed., Western geological excursions, Vol L:
Geological Society of America, 97th Annual Meeting, Reno,
Nev., 1984, p. 82-84.

Warner, L.A., Goddard, E.N., and others, 1961, lron and copper
deposits of Kasaan Peninsula, Prince of Wales Island, south-
eastern Alaska: U.S. Geological Sucvey Bulletin 1090, 136 p.

White, W.H., 1959, Cordilleran tectonics in British Columbia:
American Association of Petroleurn Geologists Bulletin, v.
43, no. 1. p. 60-100.

Wilson, J.T., 1968, Static or mobile carth—the cumrent scientific
revolution: American Philosophical Society Proceedings, v.
112, no. 5, p. 309-320.

Witson, J.L., 1975, Carbonate facies in geologic history: New
York, Springer-Vertag, 471 p.

Woodland, R.B., 1958, Stratigraphic significance of Mississippi-
an endothyroid Foraminifera in central Utah: Journal of Pa-
leontology, v. 32, no. 5, p. 791-814, pl. 99-103.

Wray, J.L., 1977, Calcareous algae: Amsterdam, Elsevier, Devel-
opments in Paleontology and Stratigraphy, v. 4, 181 p.

Wright, EE., and Wright, C.W,, [908, The Ketchikan and Wran-
gell mining districts. Alaska: U.S. Geological Survey Bulle-
tin 347, 210 p.

Zanioetti, L., Brornimann, P., Huber, H., Moshtagian, A., 1978,
Microfacjgs et microfaune du Permien au Jurassique au
Kuh-E Gabkam, Sud-Zagros, lran: Rivista Italiana di Pale-
ontologia, v. 84, p. 865-896.

Zeller, EJ., 1957, Mississippian endothyroid Foraminifera from
the Cordilleran geosyncline: Journal of Paleontology, v. 31,
no. 4, p. 679-704.

References Cited 27



Abstract, 1
abundans, Komia, pl. 17
Acrocyathus pennsylvanicum, 6
Adetognathus unicornis, 15
advena, Eostaffella, pls. 10, 17
alaskaensis, Sciophyllum, 6
alaskensis, Taphrognathus, 16
Albertaporella, 18, 20
Alexander Archipelago, 1
terranc, 4
Algal barrier, §
aliguantulus, Cuneiphycus, pL 17
aljutovica, Planoendothyra, pls. 3, 17
altus, Cavusgnathus, 7
Ammarchaediscus, pls. 14, 17
angusita, Tefraraxis, pls. 12, 17
Anthracoporellopsis, 18, 20; pl. 17
antiqua, Climacammina, 14; pls. 13, 17
Psendostaffelln, 15
Aoujgalia richi, pl. 17
Aphralysia capriorae, pl. 17
approximatus, Archaediscus, pis. 15, 17
Archaediscus, 14, 19
approximatus, pls. 15, 17
chernoussovensis, pl. 17
karreri, 12, 17
kokijubensis, 11; pls. 14, 17
krestovnikovi, 11; pls. 14, 17
moelleri, pls. 15, 17
sp.. 6
spp.. 7
Archaeolithophyllum missouriensum, pl. 17
Asphaltina, pls. 18-20
cordillerensis, 14, 185, pl. 17
Asphaltinello, pks. 18-20
horowiszi, 18; pl. 17
Asteroarchaediscus baschkiricus, 14; pls. 15, 17
ovoides. pls. 15, 17
sp., pl. 17
astraeiforme, Thysanophyllum, 6
Atractyliopsis, 18, 20
minima, pL 17

Banffelio, 12,19
sp., pL 17
banffensis. Stelechophyllum, 6
baschkiricus, Asteroarchaediscus, 14; pls. 18, 17
Bevocastria, 18, 20
conglobata, pl. 17
birdi, Sielechophyllum?, 6
Biseriella, 14, 15
parve, 14; pk. 13, 17
sp., pt. 17
Bituberitina sp.. pl. 16
bothrops, Neognathodus, 1, 16
bowmani, Endothyra, pls. 3, 17
bradyi, Cribrostomum, pl. 13

INDEX

bradyina, Howchinia, 13, 14; pls. 12, 17
Bradyina, 15,17, 19
concinna, pls. 9, 17
cribrostomata, 14; pL 17
potanini, pis. 8, 9, 17
romula, 17
sp., pL 17
spp.. 7
breviscula, Mediocris, pis. 10, 17
Brunsia, 5,7, 8,11, 12, 19
lenensis, 12; pis. 1, 17
spirillinoides, pl. 17
butbosus, Gnathodus, 6
bulloides, Globivalvulina, 16; pL 17

C

Caleifolium, 18, 20
Calcisphoera laevis, pL 17
pachysphaerica, pl. 17
capriorae, Aphralysia, pl. 17
Carbonella, 11
carbonica, Millerelln, 1S; pis. 11, Y7
Carboniferous environments, southeast Alaska, 7
stratigraphic distribution, 8
Cavusgnathus, 7
altus, 7
chernoussovensis, Archaediscus, pl. 17
chesterensis, Eosiaffella, pis. 10, 17
clavatla, Earfandia, pls. 1, 17
Climacammina, 5,7, 12, 14, 17, 19
antiqua, 14; pls. 13, 17
padunensis, pls. 13, 17
sp., pL 17
Coelosporella, 18
compressa, Endothyranopsis, 12; pls. 7, 17
concinnag, Bradyina, pis. 9, 17
Conclusions, 18
conica, Tetraraxis, pis. 12,17
connorensis, Epistacheoides, 15; pl. 17
Conodonts, 3
Consobrinella, pl. 17
cordillerensis, Asphaltina, 14, 15; pl. 17
¢rassa, Endothyranopsis, pL 17
Cribrospira, 19
cribrostomata, Bradyina, 14; pL 17
Cribrostomum, 12, 17,19
braodyi, pl. 13
paraeximium, pls. 13, 17
sp., 14; pl. 17
Cuneiphycus, 5; pls. 18-20
aliquantulus, pL 17
texana, pl. 17

Dainella, 11, 19

Deckerella laheei, pls. 13,17
Declinognathodus noduliferus, 15
delicata, Kamaena, pl. 17
delicatus, Idiognathoides, 16

28 Micropaleontological Zonation (Foraminifers, Algae) and Stratigraphy, Carboniferous Peratrovich Formation, Southeastern Alaska



demaneli, Nodosarchaediscus, pl 14
densa, Pseudoendothyra. pls. 11, 17
designata, Zellerinella, 14; pls. 11, 17
devexa, Priscella, pt. 17
devonica, Issinella, p\. 17
Diachronism, 17, 19
Diphyphyllum kiawockensis, 6
venosum, 6
Diplosphaerina mastophora, pls. 16, 17
ovoidea, pks. 16, 17
sp., pL. 17
discoidea, Zellerinella, pls. 11, 17
Discussion, microfossils, Peratrovich Formation, 18
donbassicus, Eolasiodiscus, pls. 12, 17
Donezella, S; pls. 18-20
lutugini, pl. 17

Earlandia, 12; pl. 16
clavatula, pls. 1, 17
elegans, pls. 1, 17
minima, pl. 17
vulgaris, 11; pls. 1, 17
Ekvasophyllum inclinatton, &
williamsi, 6
elegans, Earlandia, pls. 1, 17
Endemism, 18
Endosiaffella, 11, 13, 19
Endothyra. 11
bowmani, pls. 3, 17
excellens, pls. 3, 17
exceniralis, pls. 3, 17
hortonensis, pls. 3, 17
obsoleta, pls. 3, 17
similis, pls. 3, 17
torquida, pls, 2, 17
sp. 6; pl. 17
Endothyranella recta, pls. 3, 17
sp., pL 17
Endothyranopsis, 15, 19
compressa, 12; pls. 7, 17
crassa, pl. 17
hirosei, 125 pls. 7, 17
sphaerica, pis. 6, 7
intermedia, 14; pls. 6, 7, 17
Environments, Carboniferous, southeast Alaska, 7
stratigraphic distribution, 8
Ependorhyranopsis, 11, 13, 17, 18, 19
ermakiensis, 12; pls. §, 6, 17
pressa-rara, pk. §, 6, 17
robusta, pl. 17
scinda, 11} pls. 6, 17
Eoendothyranopsis? sp., pl- 8
Eoforschia, 11, 13, 19
moelleri, 11, 12; pls, 1, 2, 17
Eolasiodiscus, 19
donbassicus, pis. 12, 17
Eosigmoilina, 18
Eostaffello, 11, 15, 17, 18, 19
advena, pis. 10, 17
chesterensis, pls. 10, 17
inflecta, pls. 10, 17
maosguensis, pl. 10
radiata, 13; pls. 10, 17
sp., pls. 11, 17

Eostaffellina, 14
ovesa, 14; pls. 10, 17
paraprofvae, 14; pis. 10, 17
sp., pl. 17
Eotextularia, 11
Eotuberitina, pl. 17
Eovoluting, pl. 16
Epistacheoides, 18
connorensis, 15; pl. 17
nephroformis, 15; pl. 17
ermakiensis, Eoendothyranopsis, 12; pks. §, 6, 17
Euxipic basin, 8
excellens, Endothyra, pis. 3, 17
excentralis, Endothyra, pls. 3, 17
"exotica, Globivalvulina,” pl. 17

Faberophyllum, 7
girtyi, 6
Fasciella, 14; pls. 18-20
kizilia, pL. 17
sp., pl. 17
flubellata, Hedstroemia, pl- 17
Foraminiferal zones, 10
Fore barrier, 8
Forschia, 11,13, 19
Forschiella, 13, 19
Fourstonella, 18
Jursenkoi, Glomospiroides, pl. 17

Garwoodia, 18
Geologic setiing, 4
girtyi, Faberophyllum, 6

simplex, Gnathodus, 7
Girvanella, 18; pls. 18-20

wetheredii, pL 17
Globivalvulina, 15; pL 17

bullvides, 16; pl. 17

moderala, pl. 13

sp. D, 18
“Globivalvuling exotica,” pl. 17
Globoendothyra, 11; pL. 17

globulus, 12; pls. 4, 17

ishimica, 12; pls. 4, 17

paula, pls. 4, 17

tomiliensis. 115 pls. &, 17

sp., 6, 11; pl. 17
globulus, Globoendothyra, 12; pls. 4, 17
Glomospiroides fursenkoi, pl. 17

mikhailovi, pls. 16, 17
Glomospiroides? sp., ps. 16, 17
Gnathodus, 7

bulbosus, 6

pirtyi simplex., 7

texanus pseudosemiglaber, 6
gordialiformis, Psendoglomospira, 15; pls. 16,17
gracilis, Proninella, pl. 17
grandis, Neoarchaediscus subbaschkiricus, pls. 15, 17
gregorii. Planospirodiscus, pls. 15, 17

H

Haplophragmina, 13, 19
Hedstroemia flabeliata, pl. 17
Hemigordius sp., pls. 1, 17

Index

29



Hindeodelln, 7
Hindeodus minusus, 16
hirosei, Endothyranopsis, 123 pls. 7, 17
Homoceras, 15
horowirzi, Asphaltinella, 15; pl. 17
horrida, Insofentitheca, pls. 18, 17
hortonensis, Endothyra, pls. 3, 17
Howchinia, 11, 12, 19

bradyina, 13, 14; pls. 12, 17

Idiognathoides delicatus, 16

pacificus, 16
"idiognathoides” noduliferus, 7, 16
incertus, Neoarchaediscus, 13; pls. 15, 17
inclinam, Ekvasophyllum, 6
inflata, Koninckopora, pl. 17
inflecta. Eostaffella, pls, 10, 17
Insolentitheca horrida, pls. 16, 17
infermedia, Endothyranopsis sphaerica, 14; pis. 6, 7, 17
Introduction, 1
Irregularina, pl. 17
irregularis, Pseudoglomospira, pls. 1, 17
ishimica, Globoendoihyra, 12; pls. 4, 17
Issinella, 6, 8, 9; pls. 18-20

devonica, pL. 17

sainsii, pl. 17

3
Junischewskina, 11, 15, 19
operculaia, 18, pl. 17
1ypica, 15; pls. 8, 9, 17
sp-. pl. 17
K

Kamaena, 6, 7; pls. 18-20
delicaia, pl. 17
sp.. pl. 17
karreri, Archaediscus, 12, 17
kennedyi, Septatournayella?, 11; pls. 1, 17
kizilia, Fascielln, pl. 17
Klawak Formation, 3, 4, 5, 7, 8, 9, 15
Klawak (sland, 1, 5, 7
klawockensix, Diphyphylfum, &
koktjubensis, Archaediscus, 11; pls. 14, 17
Komia, §,7, 8, 9, 15, 18; pls. 18-20
abandans, pl. 17
Koninckopora, S, 6, 7, 8, 13, 18, 20; pls. 18-20
inflata, pl. 17
tenuiramosa, ph. 17
sp.. pl. 17
krestovnikovi, Archaediscus, 11; pls. 14, 17
Kuzpnels-North American domain, 16, 17, 18, 19

L

Ladrones Islang, 1, 5,7

Ladrones Limestone, 4, §, 7, 8, 9, 15, 16

laevis, Calcisphaera, pl. 17

Lagoon, apen and restricted. 8

[aheel, Deckerella, pls. 13, 17

lahuseni, Palaeoberesella, pl. 17

Latiendothyra, 11

leniensix, Brunsia, 12, pls. 1, 37

Lithostrotion (Siphonodendron) warreni, 6
{Siphonodendron) sp., 6

30  Micropaleontological Zonation (Foraminifers, Algae) and Stratigraphy, Carboniferous Peratrovich Formation, Southeastern Alaska

Lituotubella, 11, 13

Loeblichia, 19

longiseprata, Palaeotextularia, 12; pls. 13, 17
lurugini, Donezella, pl. 17

M

machaevii, Anthracoporeflopsis, pL 17
maclareni, Stelechophyllum?, 6
Madre de Dios Island, 1,4, 5, 6
Mametella skimopensis, pL 17
mameti, Pyeudoammodiscus, pls. 1, 17
Marginat basin, 8
Masloviporidium, pls. 17-20
mastophora, Diplosphaerina, pls. 16, 17
meandriformis. Stacheoides, pl. 17
Mediocris, 11, 19

breviscula, pls. 10, 17
Microfossils, stratigraphéc diswibution, 10
mikhailovi, Glomospiroides, pls. 16, 17
Millerella, 15

carbonica, 15; pls. 11, 17

pnlukiensis, 15; pls. 10, 17

sp., 7
minima, Atractyliopsis, pL 17

Earlandia, pl. 17
minufus, Hindeodus, 16
Mississippian-Pennsylvanian boundary, 15
missouriensum, Archaeolithophyllum, pl. 17
Mircheldeanin, 18, 20

nicholsoni, pl. 17
moderata, Globivalyulina, pl. 13
moellert, Archaediscus, pls. 15, 17

Eoforschia, 11, 12; pls. 1,2, 17
Monotaxinoides, 19

multivolutus, pl, 17

transitoriys, pbs. 12, 17

5p.. Pls. 12, 17
Monotaxinoides? subconicus, pls. 12, 17
mosquensls, Eostaffella, pl. 10
multivolutus, Monntaxinoides, p\. 17

N

Nanopora, 18
Neoarchaediscus, 13
incertus, 13; pls. 15, 17
parvus, 13; pls. 14, 17
regularis, 135 pt. 17
subbaschidricus, pls. 15, 17
grandis, pls. 18, 17
timanicus, pl. 17
sp., pls. 14, 17
spp., 7
Neognathaodus bothrops, 7, 16
Neoprioniodus, 7
nephroformis, Epistacheoides, 15; pl. 17
nicholsoni, Mitcheldeania, pL. 17
Nodosarchaediscus demaneii, pl. 14
sp., pL 14
noduliferus, Declinognathodus, 15
“ldiognathoides,” 1, 16
North American domain, 18, 19
Nostocites vesiculosa, p). 17
sp.. pL. 17

obsoleta, Endothyra, pis. 3, 17



Occurrences, foraminiferal zones, 10
omphalota, Omphalotis, 18, 16, 17; pls. 4, 17
Omphalotis, 11, 15, 19

omphalofa, 15, 16, 19; pls. 4, 17
Open-marine platforms, 8
operculaia, Janischewskina, 15; pl. 17
ornaia, Pseudoendothyra, pl. 13
Orthriosiphon saskatchewanensis, pL. 17
Orthriosiphonoides sp., pl- 17
Ortonella, 18, 20

sp., pL 17
ovesa, Eostaffellina, 14; pls. 10, 17
ovoidea, Diplosphaerina, pls, 16, 17
ovoides, Asteroarchaediscus, pls. 15,17
QOzarkodina, 7

P

pachysphaerica, Calcisphaera, pl. 17
pacificus, Idiognathoides, 16
padunensis, Climacammina, pls. 13, 17
Palaeoberesella lahuseni, pl. 17
sp., pl. 17
Palaeotextularia longiseprara, 12; pls. 13, 17
sp., plL 17
Paleobiogeography, concepts, 16
Paracalligelloides sp.. pl. 17
paraeximium, Cribrostomum, pls. 13, 17
paraminima, Tetrataxis, pis. 12, 17
paraprowvae, Eostaffellina, 14; pls. 10, 17
parva, Biseriella, 14; pls. 13, 17
parviconica, Tetrataxis, pl. 12
parvus, Neoarchaediscus, 13; pis. 14, 17
regularis, Neoarchaediscus, 13; pl. 17
pauciseptara, Spinothyra, pls. 8, 17
paula, Globoendothyra, pls. 4, 17
Pelmatozoan meadows, 8
pennsylvanicum, Acrocyathus, 6
Peratrovich Formation, stratigraphy, 4
Chesty spiculite and radiolasite member, 4, 8, 10
Lower cherty limestone member, 6, 8, 10, 11
Lower limestone smember, 6, 8, 10, 12
Upper chenty limestone member, 7, 8, 10, 12, 13
Upper limestone member, 7, 8, 14, 15
Peratsovich Isiand, 1, 4, 5, 7
perafrovichensis, Ungdarella, 15; pl. 17
Permodiscus, 19
Petaloxis, 7
Phylogenetic sequences, 19
Planoarchaediscus, 12
sp.,, pl. 17
Planodiscus, pls. 14,17
Planoendothyra aljurovica, pls. 3, 17
pseudomosquensis, pl. 17
Planospirodiscus, 13
gregorii, pls. 1§, 17
sp.. pl- 17
polyfurcata, Pseudohedstroemia, pl. 17
Polygnathus, 7
Polymorphocodium, 18
polyirematoides, Stacheoides, pl. 17
potanini, Bradyina, pls. 8, 9, 17
pressa~rara, Eoendotfryranopsis, pis. §, 6, 17
prilukiensis, Millereila, 15; pis. 10, 17
primus, Rhachistognashus, 18
Prince of Wales Island, 1, 3, ¢
prisca, Priscella, plis. 3, 17

Priscella, 11

devexa, pl. 17

prisca, pis. 3, 17
Proninella, pls. 18-20

gracilis, pl. 17

srrigosa, pl 17
Propermodiscus, 11, 19
Pseudoammodiscus mometi, pts. 1, 17

volgensis, pls. 1, 17
Pseudoendothyra, 11,

densa, pls. 11, 17

omata, pl, 11

struvei, 13; pis. 11, 17

sp.,. 7
"Pseudoendothyra” (Volgella), 14
Pseudoglomospira gordialiformis, 15; pis. 16, 17

irregularis, pls. 1, 17
Pseudohedstroemia, 18, 20

polyfurcata, pl. 17
Pseudolituotubella, 11
pseudomosquensis, Planoendothyra, pl. 17
pseudosemiglaber, Gnoshodus texanus, 6
Pseudostaffella, 18, 16

antiqua, 15

sp., 16; pl. 17
Pseudotaxis, 11

sp.. pL 17
Pycnostroma, 18

Quasiarchaediscus, 15
Quasipolyderma, pl. 16

R

radiata, Eostaffella, 13; pls. 10, 17

recta, Endothyranella, pls, 3, 17

References cited, 21

regularis, Neoarchaediscus paryus, 13; pL 17
Rhachistognathus primus, 18

richi, Aoufgalia, pl. 17

robusta, Eoendotlyranopsis, pl. 17

rotula, Bradyina, 17

saingii, lssinella, pl. 17
saskaichewanensis, Orthriosiphon, pL. 17
Sciophyllum alaskaensis, §
scitala, Eoendothyranopsis, 115 pls. 6, 17
Sedimentary environments, Carboniferous, southeast Alaska, 7
stratigraphic distribution, 8
Semisuffella, 15
Septabrunsiina, 11
sp., 6
Sepsaglomospiranella, 11
sp., 6; pL 17
Sepratournayella sp., 11; pl. 17
Septatournayella? kennedyi, 11; pls. 1, 17
Shelskof Island, 1, 4, S, 6
similis, Endothyra, pis. 3, 17
simplex, Gnathodus girtyi, 7
(Siphonodendron) warrens, Lishostrotion, 6
sp.. Lithostrotion, 6
skimoensis, Mametella, pl. 17
Skippella sp., pl. 17
Spathognathodus, 7

Index

31



sphaerica, Endothyranopsis, pis. 6, 7

intermedia. Endothyranopsis, 14; pls. 6, 7, 17

Sphaerocodium, 18
Sphinctoporella, 18, 20
Spinoendothyra, 11
Spinothyra, 11, 19
paucisepiata, pls. 8, 17
Spinotousnayelia, 11
spirillinoides, Brunsio, pl. 17
spissa, Stacheoides?, pl. 17
Spongiosiromata, 8
Stacheia, 18
Stacheoides, 18; pls. 18-20
meandrifornus, pl. 17
polytrematoides, pl. 17
tenuis, pl. 17
Sracheoides? spissa. pl. 17
Stelechophylium, T
banffensis, 6
Stelechophyllum? birdi, 6
maclareni, §
strigosa, Proninella, pl. 17
struvel, Psendoendothyra, 13; pls. 13, 17

subbaschkiricus, Neoarchaediscus, pls. 15, 17

grandis, Neoarchaediscus, pls. 15, 17
subconicus, Monotaxinoides?, pls. 12, 17
Summary, 20

Taphrognathus ataskensis, 16
varians, 6

Taymir-Alaska domain, 16, 17, 19

Tectonic setting, 4

tenuiramosa, Koninckopora, pl. 17

tenuis, Stacheoides, pl. 17

Terrane, Alexander, 4

Tethys. 1, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20

Tetrataxis, 19
angusa, pis. 12, 17
conica. pls. 12, 17
paraminima, pis. 12, 17
parviconica, pl. 12
texana, Cuneiphycus, pl. 17
fexanus pseudosemiglaber, Gnathodus, 6
Thysanophyltum astraeiforme, 6
timanicus, Neoarchaediscus, pl. 17
tomiliensis, Globoendothyra, 11; pls. 4, 17
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torguida, Endothyra, pls. 2, 17

Toti fstand, 1, 4, S

Tournayella, 11

transitorius, Monotaxinoides, pls. 12, 17
iransitus, Viseidiscus, pls. 14, 17
Trepeilopsis, pl. 16

Tuberitina, pl. 17

typica, Janischewskina, 15; pls. 8, 9, 17

U

Ungdarella, §, 7, 8, 9, 13, 15, 18; pls. 18-20
perairovichensis, 15; pl. 17
urolica, 13, 14, 1§; pl. 17
sp.. pl. 17

unicornis, Adetognathus, 15

uralica, Ungdarella, 13, 14, 15; pi. 17

v

Valvulinella, 11, 12, 19
varians, Taphrognathus, §
venosur, Diphyphyllum, 6
vesiculosa, Nostocites, pl. 17
Viseidiscus, 11, 19

transitus, pls. 14, 17
Vissariotaxis, 11
(Volgella), "Pseudoendothyra®, 14
volgensis, Pseudoammodiscus, pls. 1, 17
Volvotextularia sp., pls. 16, 17
vulgaris, Earlandio, 115 pis. 1, 17

W

Wadleigh Jsland, 6

Wadleigh Limestone, 4

Wales Group, 4

warreni, Lithostrotion (Siphonodendron), 6
Waulsortian reefs, §, 9, 10, 16

wetheredii, Girvanella, pl. 17

williamsi, Ekvasophyllum, 6
Windsoporella, 18, 20

Zellerinella, 13, 14, 19
designata, 14; pls. 11, 17
discoidea, pls. 11, 17
sp., pl. 17

Zonadon, micropateontological, 10
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All illustrated specimens are from the Peratrovich Formation, except where noted otherwise (Klawak Formation or Lad-
rones Limestone). Captions for specimens include the name, University of Montreal Department of Geology number, Armstrong
field-note footage (number shows year of collection, section number, and stratigraphic position in feet above base of section),
locality, level in the section, foraminiferal zone, stage, and magnification.

Contact photographs of the plates in this report are available, at cost, from the U.S. Geological Survey Photographic Library,
Federal Center, Denver, CO 80225




PLATE 1

FIGURES 1, 2.

8,9, .

10, 18.

12, 13.

i4, 15.

16, 17.

19-21.

22.

23.

Earlandia of the group E. elegans (Rauzer-Chemnoussova 1937).
1. Se 3/16, 66X~1+380 (L.1), Peratrovich Isiand. 116.3 m above base of section, Zone 218-20,
Namurian(?), x62.
2. Se 2124, 66X-1+285 (L.6), Peratrovich Island, 87.2 m above base of section, Zone 18, early
Namurian, X57.
Earlandia of the group E. clavatula (Howchin 1888).
3. Se 25/30, 66X-11+100, Madre de Dios jsland, 30.6 m above base of section, Zone 4, late
Visean, X62.
Earlandia of the group E. vulgaris (Rauzer-Chernoussova and Reitlinger 1937).
4. Ma 366/15, 66X-1+470 (L.1), Peratrovich Island, 143.8 m above base of section, Klawak
Formation, Zone 20, early Bashkirian, >97.
Pseudoammodiscus volgensis (Rauzer-Chemoussova 1948).
5. Ma 507/t1, 66X-12+180C, Ladrones Jsland, 55.0 m above base of section, Ladrones Lime-
stone, Zone 20, early Bashkirian, x97.
6. Ma 508/13, 66X-12+280E, Ladrones Island, 85.7 m above base of section, Ladrones Lime-
stone, Zone 21, smiddle BashKirian, x97.
7. Ma 508/10, 66X-12+280B, same locality as figure 6, x97.
Brunsia of the group B. lenensis Bogush and Juferev 1966.
8. Ma 506/28, 66X-12+160D, Ladrones Island, 49.0 m above base of section, Ladrones Lime-
stone, Zone 20, easly Bashkirian, X97.
9. Se 22/4, 66X-6+60, Toti [sland, 18.4 m above base of section, Zone 13, middle Visean,
%97,
11, Se 3/17, 66X-1+380 (L.1), same locality as figure 1, %62.
Pseudoawnmodiscus mameti Rich 1980.
10. Ma 371/7, 66X-11+110 (L.3), Madre de Dios [stand, 33.6 m above base of section, Zone
14, late Visean, x97.
18. Ma 369737, 66X-11+110 (L.23), same locality as figure 10, X97.
Septatournayella? kernedyi SKipp 1966,
12. Ma 370/8, 66X-11+110 (L.28), same locality as figure 10, X97.
13. Ma 372/4, 66X-11+110, same locality as figure 10, x118.
“Hemigordius” sp.
14. Ma 506/31, 66X-12+170A, Ladrones Island, 52.0 m above base of section, Ladrones Lime-
stone, Zone 20, early Bashkirian, X97.
15. Ma 506/17, 66X-12+160A, same focality as figure 8, X97.
Pseudoglomospira irregularis (Rauzer-Chernoussova 948).
16. Se 15/33, 66X~12+50 (1..22), Ladrones Istand, 15.3 m above base of section, Zone 218-20,
Namurian(7), x97.
17. Ma 367/30, 66X-14380 (L.2), same locality as figure 1, xX97.
Eoforschia of the group E. moelleri (juvenile) (Malakhova in Dain 1953).
19. Ma 371/34, 66X-11+110 (L.2), same locality as figure 10, x97.
20. Ma 37073, 66X-11+110 (L..28), same locality as figure 10, X57.
21. Se {1/28, 66X-~11+150 (L..46), Madre de Dios Island, 45.9 m above base of section, Zone
14, late Visean, xX121.
Secondary deposit (hook) of Eoforschia of the group E. moelleri (Malakhova in Dain 1953).
22. Ma 371/28, 66X-t[+150 (L.49), same locality as figure 2§, X121.
Eoforschia of the group E. moelleri (mature) (Malakhova in Dain 1953).
23, Se 11726, 66X-11+150 (L.46), same locality as figure 21, x62,
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PLATE 2

FIGURES

1-7.  Eoforschia of the group E. moelleri (Maltakhova in Dain 1953),

2.

3

»

5.

6.

7.
8-13. Endoth

8.

9.
10.
1.
(2.
13,

Ma 371/30, 66X-11+150 (L.50), Madre de Dios Island, 45.9 m above base of section, Zone
14, late Visean, x97.

Ma 37172, 66X-11+110 (L.39), Madre de Dios Island, 33.6 m above base of section, Zone
14, late Visean, x78.

Ma 371/36, 66X-11+150 (1..52), same locality as figure 1, x78.

Se 9/11, 66X-11+90 (L.10), Madrc de Dios [sland, 27.5 m above base of section, Zone 14,
late Visean, x62.

Ma 368/34, 66X-11+90 (L.10), same locality as figure 4, X62.

Ma 370/37, 66X-11+110 (L.38), same locality as figure 2, X62.

Se 11/6, 66X-11+110 (L.35), same locality as figure 2, X82.

yra torquida (Zeller 1957).

Ma 371/3, 66X-114140 (L.54), Madrc d¢ Dios Island, 42.8 m above base of section, Zone
14, late Visean, x78.

Se 10724, 66X-11+110 (L.31), same locality as figure 2, xX97.

Se 10/17, 66X-114110 (L.38), same locality as figure 2, x97.

Ma 370/S, 66X-11+110 (L..28), same locality as figure 2, %97.

Ma 370/6. 66X-1+110 (L.28), same lacality as figure 2, X97.

Ma 370/13, 66X-1{+110 (L..28), same locality as figure 2, x97.
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FIGURES 1-5.

6-12, 17

13.

14-16.

19-21,

22-25.

Endothyra of the group E. obsoleta Rauzer-Chernoussova 1948.
f. Ma 371726, 66X-11+150 (L.49). Madre de Dios Istand, 45.9 m above base of section,
Zone 14, late Visean, x97.
2. Ma 369/39, 66X-11+110 (L.23), Madre de Dios [sland, 33.6 m above base of section,
Zone 14, late Visean, x97.
3. Ma 370/36, 66X-11+110 (L..38), same locality as figure 2, X97.
4. Ma 370/26, 66X-11+}110 (L.33), same locality as figure 2, x97.
5. Ma 370/12, 66X-1i+110 (L.31), same locality as figure 2, x97.
Endothyra of the group E. bowmani Phillips 1846 emend. Brady 1876.
6-12. Endothyra excentralis Cooper 1947.
6. Ma 370/30, 66X-11+110 (L.34), same locality as figure 2, X97.
7. Ma 371/24, 66X-11+110 (L.49), same locality as figure 2, x97.
8. Ma 370/34, 66X-1t+110 (L.34), same locality as figure 2, x97.
9. Ma 371/25, 66X-11+150 (L.49), same locality a8 figure 1, X97.
10. Ma 370/5. 66X- 1 [+110 (L.28), same locality as figure 2, X97.
11. Ma 370/18, 66X-11+110 (L.3¢), same locality as figure 2, x97.
12. Ma 370/47, 66X-11+110 (L.31), same locality as figure 2, x97.
7. Endothyra bowmani Phillips 1846 emend. Brady 1876.
(7. Ma371/27, 66X-11+150 (L.49), same locality as figure 1, x97.
Endothyra of the group E. similis Rauzer-Chernoussova and Reittinger 1936. Endothyra excellens
(Nodine-Zcller 1953).
13. Ma 370/15, 66X-11+110 (L.31), same locality as figure 2, x97.
Endothyra hortonensis Rich 1980.
14, Se 10/19, 66X-11+110 (L.28), same locality as figure 2. x62.
I5. Se 12/1, 66X-314150 (L.48), same locality as figure t, x62.
(6. Se 10/15, 66X-11+110 (L.28), same locality as figuse 2, x62.
Planoendothyra aljutovica (Reitlinger 1950).
18. Ma 506/26, 66X-12+160C. Ladrones Istand, 49.0 m above bas¢ of section, Ladrones
Limestone, Zone 20, early Bashkirian, x97.
Priscella of the group P. prisca (Rauzer-Chernoussova 1936).
19. Juvenite form.
19.  Se 14/17, 66X-8+620, Shelikof Island, {89.7 m above base of section, Zone 17,
early Namurian, %97.
20, 21.  Priscella prisca (Rauzer-Chemoussova 1936).
20. Ma 275/34, 66X-8+300, Shelikof Island, 91.8 m above base of section, Zone 15,
fate Visean, xX97.
21. Ma 275/33, 66X-8+300, same locality as figure 20, x97.
Endothyranella recta (Brady 1876).
22, Se 11/1 66X-11+110 (L.32), same locality as figure 2, x97.
23, Se 11/11 66X-11+110 (L.37), same locality as figure 2, x62.
24, Mag 369/28 66X-11+110 (L.22), same locality as figure 2, x97.
25. Se 11/17 66X-11+110 (L.39), same focality as figure 2, %97,
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FIGURES 1-3.  Omphaloris omphalota (Rauzer-Chermnoussova 1936).
1. Se 6/24, 66X-1+440 (L.19), Peratrovich Island, 134.6 m above base of section,
Zone 218-20, Namurian(?), X78.
2. Se 8/26, 66X-1+470 (L.7). Perawrovich Island, 143.8 m above base of section, Xla-
wak Farmation, Zone 20, eacly Bashkirian, x62.
3. Ma 366/12, 66X-1+455, Peratrovich Island, 139.2 m above base of section, Zone
218-20, Namugian(?), x62.
4,9. Globoendothyra of the group G. globulus (d'Eichwald 1860).
4. Ma 368/24, 66X-8+540, Shelikof Island, 165.2 m above base of section, Zone 16;,
late Visean, x62.
9, Ma 367/13, 66X-1+366 (L.7), Peratrovich Island, 112.0 m above base of section,
Zone 218-20, Namurian(?), x62.
58,10, 11.  Globoendothyra of the group G. tomiliensis (Grozdilova and Lebedeva 1954),
5-8, 10. Globoendothyra ishimica (Rauzer-Chernounssova 1948).
5. Ma 506/32, 66X-12+170A, Ladrones Island, 52.0 m above base of section,
Ladrones Limestone, Zone 20, early Bashkiian, x62.
6. Se 15/17, 66X-12+40, Ladrones Island, 12.2 m above base of section, Zone
218-20, Namunan(?), x62.
7. Se 4/26, 66X-1+415, Peratrovich [sland, ]27.0 m above base of section,
Zone 218-20, Namurian(7), x62.
8. Se 4/26, 66X-14415, same locality as figure 7, X62.
10. Se 8/22, 66X-1+470, Peratrovich Island, 143.8 m above base of section,
Klawak Formation, Zone 20, carly Bashkirian, xX62.
11. Globoendothyra paula (Vissarionova 1948).
1. Ma 403/1, 66X-6+260, Toti Island, 79 m above base of section, Zone 14,
late Visean, x62.
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FIGURES  |-6, 9. Eoendothyranopsis of the group E. pressa-rara (Grozdilova in Lebedeva 1954),
f. Ma 370725, 66X-1)+310 (L.23), Madre de Dios, 33.6 m above base of section, Zone 14,
late Visean, x62.
2. Ma 368/36, 66X-11490 (L.} 1), Madre de Dios Island, 27.5 m above base of section,
Zone 14, late Visean, x78.
3. Ma 371735, 66X-11+150 (L.52), Madre de Dios Island, 45.9 m above base of section,
Zone 14, late Visean, X78,
4. Ma 371/18, 66X-11+150 (L.47), same locality as figure 3, X78.
5. Ma 360727, 66X-11+100 (L.22), Madre de Dios Island, 30.6 m above base of section,
Zone 14, late Visean, X62.
6. Ma 3723, 66X-11+110 (L.23), same locality a8 figure 1, x78.
9. Se 11/4, 66X-11+110 (L.33), same locality as figure 1, x97.
7.8. Eoendothyranopsis of the group E. ermakiensis (Lebedeva 1954).
7.8. Eovendothyramopsis ermakiensis (Lebedeva 1954).
7. Ma 370/33, 66X-11+110 (L.37), same locality as figure 1, x97.
8. Se 10/5, 66X-11+110 (L.23), same localiry as figure 1, x97.
10-12. Eoendothyranopsis? sp.
10. Se 25/8, 66X-11+100, same locality as figure S, x97.
Y1, Se 25/29, 66X-11+100. same locality as figure 5, x97.
12. Ma 370/20, 66X-11+110 (L.31), same locality as figure 1, x97.
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FIGURES 1-5.

68,10, 11.

9, 12.

Endothyranopsis of the group E. sphaerica (Rauzer-Chermoussova and Reitlinger 1936).
1-5.  Endothyranopsis sphaerica intermedia (Rauzer-Chernoussova 1948).
1. Ma 368/12, 66X-1+415 (L.5), Peratrovich 1sland, 127.0 m above base of
section, Zone 2)8-20, Namurian{?), x30.
2. Ma 368/22, 66X-1+430 (L.11), Peratrovich Island, 131.6 m above base of
section, Zone 218-20, Namurian(?), x30.
3. Ma 506/27, 66X-12+160D, Ladrones Is]and, 49.0 m above base of section,
Ladrones Limestone, Zone 20, early Bashkirian, %30,
4, Ma 368/20, 66X-1+470 (L.8), Peratrovich Island, 143.8 m above base of
section, Ktawak Formation, Zone 20, early Bashkirian, x30.
5. Ma 176/25, 66X-1+440 (L.38), Peratrovich Island, 134.6 m abovc base of
section, Zone =18-20, Namurian(?), x25.
Evendothyranopsis of group E. pressa-rara {(Grozdilova in Lebedeva 1954),
11. Se 10/30, 66X-11+110 (L.32), Madre de Dios Istand, 33.6 m above base of sec-
tion, Zone 14, late Visean, x62.
6-8, 10. Eoendothyranopsis scimula (Toomey 1961).
6. Ma 370/35, 66X-11+110 (L.38), same locality as figure L1, x78.
7. Ma 3175, 66X-11+110 (L.39), same locality as figure 11, x97.
8. Se 12/8, 66X-11+150 (1..54), Madre de Dios Istand, 45.9 m above base of
section, Zone 14, late Visean, x62.
10. Ma 3 70/29, 66X-11+110 (L.33), same focality as figure 11, x97.
Eoendothyranopsis of group E. ermakiensis (Lebedeva 1956).
9. Ma 369720, 66X-11+110 (L.22). same locality as figure 11, x97.
12. Ma 370732, 66X-11+110 (L.2B), same localily as figure 1), x97.
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PLATE 7

FiGurRes 1, 2,

3,4

5-9.

10, 1%,

Endoihyranopsis compressa (Rauzer-Chemoussova and Reitlinger 1936).
1. Se 3/29, 66X-1+380 (L.4), Peratrovich Island, 116.3 m above base of section, Zone 21820,
Namurian(?), X25.
2. Se 10/6, 66X-11+110 (L.23), Madre de Dios Island, 33.6 m above base of section, Zone 14,
late Visean, X62.
Transition between Endothyranopsis compressa (Rauzer-Chernoussova and Reitlinger 1936) and E.
hirosed Okimura 1965,
3. Ma371/18, 66X-114120 (L.42), Madre de Dios Island, 36. 7 m above base of section, Zone
14, late Visean, x97.
4. Ma 370/t 1, 66X-11+110 (L.31), same locality as figure 2, x97.
Endothyranopsis hirosei Okimura 1965.
5. Ma 371/3, 66X-11+110 (L.29), same locality as figure 2, x97.
6. Ma 370/13, 66X-11+110 (L.31), same Jocality as figure 2, X97.
7. Ma 371721, 66X-11+150 (L..48), Madre de Dios Isiand, 45.9 m above base of section, Zone
14, late Visean, x97.
8. Ma 370/21, 66X-11+110 (L.34), same locality as figure 2, x97.
9. Ma 369/35, 66X-11+110 (L.23), same locality as figure 2, x97.
Endothyranopstis of the group E. sphaerica (Rauzer-Chemnoussova and Reitlinger 1936).
10. Se 6/25, 66X-14440 (L.18), Peratrovich Island, 134.6 m above hase of seclion, Zonc
218-20, Namurian(?). x25,
1. Endothyranopsis sphaerica intermedia (Rawzer-Chemoussova 1948).
11. Se 6/24, 66X-1+440 (L.17), same locatity as figure 10, x25.
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FIGURES 1-4, 6-12. Janischewskina typica Mikhailov [939.

2.
3.

&

00N

1.
12.

Ma 366/19, 66X-1+470 (L.3), Peratrovich Island, 143.8 m above base of section, Klawak
Formation, Zone 20, cacly Basbkisian, x30.

Ma 366/13, 66X-1+470 (L.1), same locality as figure 1, x30.

Ma 366/5, 66X-1+461 (L.5), Peratrovich 1sland, 141.0 m above basc of section, Klawak
Formalion, Zone 20. early Bashkinaa, X25.

Se 4/7 66X-1+366 (1.9}, Perawrovich Island, 1£2.0 m above basc of section, Zone >18-20,
Namurian(?), x25.

Se 3/8, 66X-1+366 (L.6), same locality as figure 4, X25,

Se 6/8, 66X-1+366 (L.6), samc locality as figurc 4, x25.

Ma 366/17, 66X-1+470 (L.2), same locality as figure 1, x30.

Se 17/8, 66X-12+110 (1L.45), Ladrores Istand, 33.6 m above basc of section, Zone >18-20,
Namurian(?), X25.

Se 16/7, 66X-12+70 (1..29), Ladrones Island, 21.4 m above base of section, Zone 218-20,
Namurtan(?), X25.

Ma 367/3, 66X-1+366 (L.1), same locality as figure 4, X30.

Se 4/35, 66X-1+415 (L.8), Peratrovich Island, 127.0 m above base of section. Zone
218-20, Namurian(?), x25.

5. Bradyina potanini Venukoff }889.

5.

Se 6/26, 66X-1+440 (L.10), Peratrovich [sland, 134.6 m above base of section, Zone
218-20, Namurian(?), x25.

t3. Spinothyra pauciseprata (Rauzer-Chemoussova 1948).

13.

Ma 376/3, 66X-1+470, same locality as figure 1, xX25.
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FIGURES 1-3. Janischewskina typica Mikhailov 1939,
. Se 8/18, 66X-1+470 (L.1), Peratrovich Island, 143.8 m above base of section, Klawak
Formation, Zone 20, early Bashkirian, x25.
2. Se 6/15,66X-1+440 (L.23), Peratrovich Island, 134.6 m above base of section, Zone >18-20,
Namurian(?), x25.
3. Se /1S5, 66X-1+445 (L.3), Peratrovich Island, 136.2 m above base of section, Zone 218-20,
Namurian(?), x25.
4-6, 10. Bradyina potanini Venukoff 1889.
4. Se 6/2, 66X-1+440 (L.22), same locality as figure 2, x25.
5. Ma 173/25, 66X-1+4430, Peratrovich Island, 131.6 m above base of section, Zone 218-20,
Namurian(?), x235.
6. Se 4/8, 66X-1+380 (L.2), Peratrovich Island, 116.3 m above base of section, Zone 218-20,
Namurian(?), x25.
10. Ma 366/22, 66X-1+470 (L.5), same locality as figure 1, x30.
7-9, 11.  Bradyina concinna Reitlinger 1950.
7. Se 5/28, 66X-1+415 (L.2), Peratrovich Isfand, 127.0 m above base of section, Zone 218-20,
Namurian(?), x25.
8. Se 4/34, 66X-1+415 (L.7), same locality as figure 7, X25.
9. Ma 506/35, 66X-{2+170A, Ladrones Island, 52.0 m above base of section, Ladrones Lime-
stone, Zone 20, early Bashkirian, %25.
11. Ma 506/14, 66X-12+150E, Ladrones Island, 45.9 m above base of section, Ladrones Lime-
stone, Zone 20, carly Bashkirian, x62.
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FIGURES 1-12, 15.

Eostaffella of the group E. radiata (Brady 1876) (=Eostaffella mosquensis Vissarionova 1948).
{-5. Eosiaffella chesterensis (Coopes 1947).

1. Ma 368/13, 66X-1+415 (L.5), Peratrovich Isfand, 127.0 m above base of section,
Zone 218-20, Namurian(?), X97.

2. Ma 508/19, 66X-12+280C, Ladrones Istand, 85.7 m above base of section. Lad-
rones Limestone, Zone 21, middle Bashkirian, x97.

3. Ma 366/16, 66X-1+470 (L.1), Peratcovich Island, 143.8 m above base of section,
Klawak Formation, Zone 20, early Bashkirian, x97.

4. Se 18/5, 66X-12+150A, Ladrones Island, 45.9 m above base of section, Ladrones
Limestone, Zone 20, early Bashkirian, x97.

5. Ma 508/16, 66X-124280E, same locality as figuse 2, X97.

6-12, 15. Eostaffella radiata (Brady 1876).

13, 14, 16.

17.

18.

19-22.

23-25.

26.

6. Se 8/9, 66X-1+470 (L.10), same locality as figure 3, X562,
7. Ma 366/26, 66X-1+470 (L.6), same locality as figure 3, x97.
8. Ma 508/9, 66X-12+260B, Ladrones [sland, 79.6 m above base of section, Lad-
rones Limestone, Zone 21, middle Bashkirian. X97.
9. Se 19/11, 66X-12+260C, same locality as figure 8, x97.
10. Se 18/2. 66X-12+150B, same locality as figure 4, x62.
f1. Ma 508/15, 66X-12+260D, same locality as figure 8, x97.
12. Ma 367/29, 66X-1+366 (L.11), Peratrovich Islang, 112.2 m sbove base of sec-
tion, Zone 218-20, Namurian(?), x97.
15. Ma 366/18. 66X-1+470 (L.2). same locality as figure 3, X97.
Eostaffella inflecta (Thompson, 1945).
£3. Ma 367/18, 66X-1+366 (L.10), Peratrovich Island, 112.0 m above base of section, Zone
218-20, Namurian(?), x97.
14. Se 2/12, 66X-1+163 (L.11), Peratrovich Island, 49.8 m above base of section, Zone 17,
early Namurian, x97.
16. Se 8/22, 66X-1+470 (L.10), same locality as figure 3, x62.
Millerella priluldensis Vakarchuk in Brazhnikova et al. 1967.
17. Ma 506/19, 66X-12+260A, same locality as figure 8, x97.
Eostaffella advena (Thompson 1944).
18. Ma 366/9, 66X-1+461 (L.10), Peratrovich Istand, 141.0 m above base of section, Kla-
wak Formation, Zone 20, early Bashkirjan, x97.
Mediocris breviscula (Ganelina 1951).
19. Ma 367/17, 66X-1+366 (L.11), same focality as figure 33, x57.
20. Se 2/9, 66X-1+163 (L.8), same locality as figure 14, X97
21. Ma 368/25, 66X-8+620, Shelikof Island, 189.7 m above base of section, Zone 17, early
Namurian, x97.
22. Ma 367/4, 66X-1+366 (L.1), same locality as figure 13, x97.
Eostaffellina ovesa (Ganelina 1956).
23.  Ma 505/33, 66X-12+150A, same locality as figure 4.x97.
24. Ma 366/35, 66X-1+290 (L.3), Peratrovich Island, 88.7 m above base of section, Zone
18, early Namurian, x97.
25. Ma 367/17, 66X-1+366 (L.11), same lacality as figure 13, x97.
Fosiaffeltina paraprotvae (Rauzer-Chernoussova 1948).
26. Ma 367/8, 66X-1+366 (L.4), same locality as figure 13, x97.
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FIGURES

it

1-3.  Zellerinella designata (Zeller 1953).

L.

2.

3.

Ma 506/22, 66X-12+160B, Ladrones Isiand, 49.0 m above base of section, Ladrones
Limestone, Zone 20, carly Bashkirian, xX97.

Se 3/6, 66X-1+366 (L.4). Peratrovich Istand, 112.0 m above base of section, Zone 218-20,
Namurian(?), x97.

Ma 366/36, 66X-1+305 (L.7), Peratrovich Island, 93.3 m above base of section. Zone
218-20, Namurian(?), X97.

4-10. Zellerinella discoidea (Girty 1915).

4.
5.
6.
7
8.
9.

10.

Ma 507/9, 66X-12+180C, Ladrones Island, 55.0 m above base of section, Ladrones
Limestone, Zone 20, carly Bashkirian, x97.

Ma 506/23, 66X-12+160B, same locality as figure 1, x97.

Sc 18/12, 66X-12+160B, same locality as figure 1, x62.

Se 5729, 66X-1+420 (L..2), Peratrovich Island, }28.5 m above base of section, Zone 218-20,
Namurian(?). x62,

Se 3/29, 66X-1+380 (L.5), Peratrovich Istand, 116.2 m above base of section, Zone >18-20,
Namurian(?), x97.

Ma 505/32, 66X-12+150A, Ladrones Island, 45.9 m above base of section, Ladrones
Limestone, Zone 20, early Baskkirian, x97.

Ma 173/19, 66X-1+420, same locality as figure 7, x97.

11, Millerella aff. M. carbonica Grozdilova and Lebedeva 1950.

i1.

Ma 472%/}1, 66X-12+250, Ladrones Island, 76.5 m above base of section, Ladrones
Limestone, Zone 21, middle Bashkirian, x62.

(2. Eosiaffella sp.

12.

Se 19/4, 66X-12+250, same 1ocality as figure }1, X62.

13-19, 21. Pseudoendothyra densa (Rozovskaya 1963).

13.

14.
15.
16.
17.
18.
19.

21.

Se 8/3, 66X-12+470 (L.7), Ladrones Istand, 143.8 m above base of section, Ladrones
Limestone, Zone 21, middle Bashkirian, X62.

Se 3/3, 66X-1+366 (L.3), same locality as figure 2, %62.

Ma 367/5, 66X-1+366 (L.2), same locality as figure 2, xX97.

Se 3/13, 66X-1+366 (L.11), same locality as figure 2, x62.

Se 3/5, 66X-1+366 (L.4), same locality as figurc 2, X62.

Ma 366/38, 66X-1+366 (L.1), same localicy as figure 2, X97.

Se 17/3, 66X-12+110 (L.46), Ladrones [sland, 33.6 m above base of section, Zone 218-20,
Namurian(?), x62.

Ma 366730, 66X-1+245 (L.4), Peratrovich [siand, 74.9 m above base of section, Zonc 18,
early Namurian, x78.

20. Pseudoendothyra of the group P. ornata (Brady, 1876) [=Pseudoendothyra of the group P. stru-
vei (von Maller 1880)].

20.

Ma 507/3, 66X-124-180A, same focality as figure 4, X97.
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FIGURES 1-3, 5. Terataxis of the group 7. angusta Vissarionova 1948.
1-3, 5. Tetrataxis angusta Vissarionova 1948.
1. Ma 372/9, 66X-7+340, Shelikof Island, 104.0 m above base of section, Zone 10
or slightly younger, eagly Visean, x97.
2. Ma 372/8, 66X-7+110, Shetikof Island, 33.6 m above base of section, Zone 9 or
slightly younger, late Tournaisian, %97.
3. Ma 366/11, 66X-1+461, Peratrovich Island, 141.0 m above base of section, Kla-
wak Formation, Zone 20, eatly Bashkirian, %78.
5. Ma 37210, 66X-7+340, same locality as figure [, x97.
4. Teirataxis of the group T. paraminima Vissarionova 1948.
4. Tetrataxis paraminima Vissarionova 1948,
4. Se 16/24, 66X-12+90 (L.37), Ladrones Island, 27.5 m above base of section,
Zone 218-20, Namurian(?), x62.
6-8. Tetrataxis of the group T. conica Ehrenberg emend. von Molter 1879.
6-8. Tetrataxis parviconica Lee and Chen 1930,
6. Se 19/26, 66X-1+470 (L.7)., Peratrovich Island, 143.8 m above base of section,
Kiawak Formation, Zone 20, carly Bashkirian, x62.
7. Ma 366/10, 66X-1+46}, same locality as figure 3, x78,
8. Ma 366/10, 66X-1+461, same locality as figure 3, X78.
9-11. Howchinia bradyina Howchin 1888.
9. Ma 394/2{, 66X-1+0, Peratrovich Island, base of section, Zone 16, latest Visean, x97.
10. Ma 394/7, 66X-140, same locality as figure 9, x97.
11, Ma 394/20, 66X- 140, same locality as Hgure 9, x97.
12, 13.  Monotaxinoides sp.
12. Ma 507/23, 66X-124230, Ladrones Island, 70.4 m above hase of section, Ladrones
Limestone, Zone 21, middle Bashkirian, x97.
13. Ma 366/14, 66X-1+470 (L.1), same locality as figure 6, %97.
14. Eolasiodiscus donbassicus (Reitlinger 1958).
14. Se 1/3, 66X-12+430, Ladrones Island, 131.2 m above base of section, Ladrones Lime-
stone, Zone 21, middle Bashkirian, x97.
15. Monotaxinoides transitorius Brazhnikova and Yartseva 1956.
15. Se 5/32, 66X-1+420 (L.2), Peratrovich Island, 128.5 m above base of section, Zone
>18-20, Namurian(?), x97.
16. 17. Monotaxinoides? subconicus (Brazhnikova and Yartseva 1956) (transition between Monotaxinoides
and Howchinia).
(6. Ma 173/36, 66X-1+440, Peratrovich Island, 134.6 m above base of section, Zone
2)8-20, Namurian(?), x97.
17. Ma 173/15, 66X-1+420, same locality as figure 15, x97.
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FIGURES -3, 5, 6. Biseriella of the group B. parva (Chernysheva 1948).

4.7

&9

12.

13.

1. Se 3/18, 66X-1+380 (L.1), Peratrovich lsland, 116.2 m above base of section, Zone >{8-20,
Namurian(?), X62.
2. Se 176, 66X-12+740, Ladrones Istand, 226.4 m above base of section, Ladrones Limestone,
Zone 22, late Bashkirian, x78.
3, Se 26/13, 66X-1+380 (L.4), same locality as figure 1, x97.
S. Se 26/9, 66X-1+380 (L.1), same locality as figure 1, x97.
6. Se 26/1, 66X-1+380 (L.4), same locality as figure 1, x97.
Globivalvulina of the group G. moderata Reitlinger 1949 (primitive Globivalvulina with poorly
developed diaphanoca).
4. Ma 506/3, 66X-12+150B, Ladroanes 1sland, 45.9 m above base of section, Ladrones Lime-
stone, Zone 20, early Bashkirian, x97.
7. Ma 367/9, 66X-1+380 (L.4), same locality as figure t, x97,
Palaeotextularia longiseptata Lipina 1948,
8. Ma 507/15, 66X-12+180E, Ladrones Istand, 55.0 m above base of section, Ladrones Lime-
stone, Zone 20, early Bashkirian, x62.
9. Ma 367/35, 66X-1+380 (L.4), same locality as figure 1, X78.
Cribrostomum bradyi (von M6iler 1879)
10. Ma 19/15, 66X-12+260, Ladrones Island, 79.6 m above base of section, Ladrones Lime-
stone, Zone 21, middle Bashkirian, x25.
Climacammina padunensis Ganelina 1956,
}t.  Se 26/33 and 34, 66X-14440 (1..20), Peratrovich Island, 134.6 m above base of sectjon,
Zone 218-20, Namurian(?), x62.
Climacammina antiqua Brady 1871.
12. Ma 50714, 66X-12+180E, same locality gs figuse 8, x41.
Deckerella laheei Cushman and Waters 1928.
13, Ma 366/20, 66X-1+470 (L.4), Peratrovich Island, 143.8 above base of section, Klawak
Formatior, Zone 20, early Bashkirian, >30.
Cribrostomum paraeximium Lipina 1948.
14, Se 26/31 and 32, 66X-12+70 (L.20), Ladrones [sland, 21.4 m above base of section, Zone
218-20, Namurian(?), x62.
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FIGURE 1. Viseidiscus transitus (Reitlinger, 1969) (="Planodiscus” of authors and Ammarchaediscus of authors).
1. Se 9/32, 66X-11+100 (L.17), Madre de Dios Island, 30.6 m above base of section, Zone 14, late Visean, x97.
2-31.  Archaediscus of the group A. krestovnikovi Rauzer-Chemoussova 1948.
26. Se 6/5, 66X-1+420 (L.2), Peratrovich Island, 128.5 m above base of section, Zone >18-20, Namurian(?),

x97.

27. Se 8/16, 66X-12+160C, Ladrones (sland, 49.0 m above base of section, Ladrones Limestone, Zone 20, early
Bashkirian, x97,
31, Se 3/19, 66X-1+380 (L.1), Peratrovich Island, 116.2 m above base of section, Zone 218-20, Namurcian(?),

x97.
2-12. 15,

29, 30. Archaediscus koktjubensis Rauzer-Chernoussova 1948.

2.

3.
4.

5.
6.

7.
8.
9.
10.
11.
12,
18.
29.

30.

13, 14,

Ma 505/12, 66X-12+140B, Ladrones Island, 42.8 m above base of section, Ladrones Limestone, Zone
20, early Bashkirian, x97,

Ma 369/17, 66X-11+100 (L.16), same locality as figure 1, x97.

Ma 369/4, 66X-11+90 (L.11), Madre de Dios Island, 27.5 m above base of section, Zone 14, late
Visean, x97.

Ma 369/8, 66X-11+90 (L.12), same Jocality as figure 4, X97.

Se 11713, 66X-11+110 (L.37), Madre de Dios Island, 33.6 m above base of section, Zone 14, late
Visean, xX97.

Ma 369/6, 66X-11+100 (L.19), same locality as figure 1, x97.

Ma 37074, 66X-11+110 (L.38), same locality as figure 6, X97.

Se 25720, 66X-11+]100, same locality as figure 1, x97.

Se 25/27, 66X-11+110 (L. 16), same locality as figure 6, x97.

Ma 369722, 66X-~11+100 (L.19), same locality as figure 1, x97.

Ma 369/9, 66X-1{+90 (L.13), same locality as figure 4, X97.

Se 9/18. 66X-11+90 (L.10), same locality as figure 4, xX97.

Se 6/23, 66X-1+440 (L.20), Peratrovich Island, 134.6 m above base of section, Zone 218-20,
Namurian(?), x97.

Se 8/21, 66X-1+470 (L.10), Peratrovich Island, 143.8 m above base of section, Klawak Formatiosn,
Zone 20, carly Bashkirian, x97.

16-25, 28. Archaediscus krestovnikovi Ravzer-Chernoussova 1948. {Including “Nodosarchaediscus™ demaneti (Conil and
Lys 1969)).

13.

14.
16.
17.
18.
19,
20.

21.

22,
23.
24,
25.
28.

Se 11/27, 66X-11+150 (L.46), Madre de Dios Island, 45.9 m above base of section, Zone 14, late
Visean, x57,

Se 23/9, 66X-6+320 (L.10), Toti Island, 98.2 m above base of section, Zone 14, late Visean, x97.

Se 9/22, 66X-11+90 (L.12), same locality as figure 4, X97.

Se 4/3, 66X-1+380 (L.6), same locality as figure 31, x97.

Ma 369/5, 66X-11+90 (L.12), same locality as figure 4, X97.

Ma 369/11, 66X-(1+90 (L.14), same locality as figuse 4, x97.

Ma 366/8, 66X-1+461 (L.10), Peratrovich Island, 14 1.0 m above base of section, Klawak Fornation,
Zone 20, early Bashkirian, x97.

Se 6/32, 66X-12+90 (L.40), Ladrones Island, 27.5 m above base of section, Zone 2]8-20, Namuri-
an(?), x97.

Se 16/32, 66X-12+90 (L.40), same locality as figure 21, x97.

Ma 173/8, 66X-1+420, same locality as figure 26, x97.

Se 1178, 66X-11+110 (L.35). same locality as figure 6, X97.

Se 9/5, 66X-11+130, Madre de Dios Island, 39.6 m above base of seclion, Zone |4, late Visean, X97.

Se 11/4, 66X-11+110 (L.37), same localjty as figure 6, X97.

32.33. “Nodosarchaediscus” sp.
32. Ma 507/13, 66X-12+180D, Ladrones Island, 55.0 m above base of section, Ladrones Limestane, Zone 20,
early Bashkirian, x97.
33. Se 16/18, 66X-12+490 (L.36), same locality as figure 21, x87.
34, 35. Neoarchaediscus parvus (Rauzer-Chermoussova 1948).
34. Se 14/33, 66X-12+0 (L.4), Ladrones Island, base of section, Zone 18, early Namurian, x97.
35. Ma 508/7, 66X-12+260A, Ladrones Island, 79.6 m above base of section, Ladrones Limestone, Zone 21,
middle Bashkirian, xX97.
36, 37. Neoarchaediscus sp.
36. Se 16730, 66X-12+90 (L.40), same locality as figure 21, %97.
37. Se 3/32, 66X-1+380 (L.5), same locality as figure 31, X97.
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FIGURE 1. Archaediscus of the group A. moelleri Rauzer-Chemoussova 1948.
1. Archaediscus approximatus Ganelina 1956.
1. Se 9/32, 66X-)1+100 (L.17), Madre de Dios Island, 30.6 m above base of section, Zone 14, late
Visean, X97.
2-4. Planospirodiscus gregorii (Dain in Dain and Grozdilova 1953).
2. Ma 368/19, 66X-1+470 (L.9), Peratrovich Island, 143.8 m above base of section, Klawak Formation, Zone
20, early Bashkirian, %97.
3. Se 7/13, 66X-1+445 (L.1), Peratrovich Island, 136.2 m above base of section, Zone 218-20, Namurian(?),
X78.
4. Se 2/20, 66X-1+275, Peratrovich Island, 84.2 m above base of section, Zone 18, earty Namurian, x97.
5,6. Neoarchaediscus incertus (Grozdilova and Lebedeva 1954).
5. Se 15/29, 66X-12+50 (L.23), Ladrones Island, 15.3 m above base of section, Zone 218-20, Namurian(?),
x97.
6. Se 16/26, 66X-12+490 (L.38), Ladrones Island, 27.5 m above base of section, Zone >18-20, Namurian(?),
x97.
7-14.  Neoarchaediscus subbaschkiricus (Reitlinger 1949).
7. Se 3/24, 66X-1+380 (L.3), Peratrovich Island, 116.2 m above base of section, Zone 218-20, Namurian(?),
x78.
8. Ma 507/7, 66X-12+180B, Ladrones Island, 55.0 m above base of section, Ladrones Limestone, Zone 20,
early Bashkirian, X97.
9. Ma 173/32, 66X-12+432, Ladrones Island, 134.2 m above base of scction, Ladrones Limestone, Zone 21,
middle Bashkirian, x97.
10. Se 3/24, 66X-1+380 (L.4), same locality as figure 7, x97.
11, Se 3/33, 66X-1+380 (L.6), same locality as figure 7, X97.
12. Ma 173/21, 66X-1+420, Peratrovich Island, 128.5 m above base of section, Zone 218-20, Namurian(?),
x97.
13. Ma 173/31. 66X-12+432, same locality as figure 9, x97.
14. Ma 505/27, 66X-12+]50A, Ladrones Jsland, 45.9 m above base of section, Ladrones Limestane, Zone 20,
early Bashkirian, x97.
15-18. Neoarchaediscus subbaschkiricus grandis (Reitlinger 1950).
15. Ma 173/22. 66X-1+420, same locality as figure 12, X97.
16. Ma 366/1, 66X-1+457 (L.5), Peratrovich Island, 139.8 m above base of section, Zone >18-20, Namuri-
an(?), x97.
17.  Se 18/10, 66X-12+150A. same locality as figure 14, X78.
18. Se 15/27, 66X-12+50 (L.24), same locality as figure 5, X78.
19-27, 29. Asieroarchaediscus baschkiricus (Krestovnikov and Teodorovitch 1936).
19. Se 4/31, 66X-1+415 (L.3), Peratrovich Island, 127.0 m above base of section, Zone 218-20, Namurian(?),
x97.
20. Ma 505/5. 66X-12+140A, Ladrones Island, 42.8 m above base of section, Ladrones Limestone, Zone 20,
early Bashkirian, X97,
21. Ma 173/7, 66X-1+420, same locality as figure 12, x97,
22. Ma 506/10, 66X-12+150D, same locality as figure 14, x97.
23. Ma 506/5, 66X-12+150C, same locality as figure 14, x97.
24. Ma 506/38, 66X-12+170B, Ladrones Island, 52.0 m above base of section, Ladrones Limestone, Zone 20,
early Bashkirian, x97.
25. Ma 366/3, 66X-1+461 (L.4), Peratrovich Jsland, 141.0 m above base of section, Klawak Formation, Zone
20, early Bashkirian, x97.
26. Ma 505/24, 66X-12+140E, same locality as figure 20, x97,
27. Ma 505/22, 66X-12+140E, same locality as figure 20, x97.
29. Se 18/8, 66X-12+150A, same locality as figure 14, x97.
28, 30-34. Asreroarchaediscus ovoides (Rauzer-Chemoussova 1948).
28. Se 17/11, 66X-12+120 (L.48), Ladrones Island, 36.7 m above base of section, Zone 218-20, Namurian(?),
x78.
30. Ma 507/22, 66X-12+230, Ladrones Island, 70.4 m above base of formation, Ladrones Limestone, Zone 2],
middle Bashkirian, X97.
31, Ma 17319, 66X-1+420, same locality as figure 12, %97.
32. Ma 506/33, 66X-12+170A, same locality as figure 24, x97.
33. Se 16/15, 66X-12+80 (L.39), Ladrones Istand, 24.5 m above base of section, Zone 218-20, Namurian(?),
x97.
34. Ma 505/15, 66X-12+140C, same locality as figure 20, x97.
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FIGURES 1-4. Pseudoglomospira gordialiformis Rich 1980.
1. Se 15/10, 66X-12+30 (L.13), Ladrones Island. 9.2 m above base of section, Zone >18-20,
Namuran(?), x97.
2. Se 15718, 66X-12+40 (L.19), Ladrones Island, 12.2 m above base of section, Zone >18-20,
Namurian(?), x97.
3. Ma372/37. 66X-12+5 (L.6), Ladrones Island, 1.5 m above base of section, Zone 18, early
Namurian, x97.
4. Se 15/12, 66X-12+40 (L.17), same locality as figure 2, x97
5, 6. Calcisphere in an Earlandia simulating a Quasipolyderma ot an Epvolutina.
5. Se 16/4, 66X-6+60 (L.26). Toti Island, 18.4 m above base of seclion, Zone |3, middle
Visean, x97.
6. Se 11/7, 66X-11+110 (L.35), Madre de Dios Island, 33.6 m above base of section, Zone
14, late Visean. x97.
7-9. 14. Glomospiroides mikhailovi (Reitlinger 1950).
7. Ma 506/26, 66X-12+170B, Ladrones Island. 52.0 m above base of section, Ladrones Lime-
stone, Zone 20, carly Bashkirian, x97.
8. Ma 507/1, 66X-12+170E, same locality as figure 7, x78.
9. Ma 506/11, 66X-12+150D, Ladrones Island, 45.9 m above base of section, Ladrones Lime-
stone, Zone 20, early Bashkirian, x97.
14. Ma 507/5, 66X-12+180B, Ladrones Island, 55.0 m above base of section, Ladrones Lime-
stone, Zone 20, early Bashkirian, X97.
10, 1S.  Wall of Glomospiroides? sp.
10. Ma 367/25, 66X-1+380 (L.9), Peratrovich Island, 116.2 m above base of section, Zone
21820, Namurian(?), x78.
15. Ma 367/37, 66X-1+380 (L.2), same locality as figure 10, x97.
11. Diplosphaerina mastophora (Derville 1950).
11. Se 11/18, 66X-11+110 (L.39), same locality as figure 6, x97.
12.  Diplosphaerina ovoidea {Derville 1950).
12, Se 4/9, 66X-1+380 (L.2), same locality as figure 10, xX97.
13.  Bituberitina sp.
13, Se 16/25, 66X-12+180B, same locality as figure 14, x97.
16. Insolentitheca horrida (Brazhnikova 1967).
16. Ma 368/1, 66X-1+380 (L.5), same locality as figure 10, x62. Note agglutination of (wo
different genera, refuting a syzygial origin.
17, 18.  Glomospiroides? sp.
17. Ma 506/20, 66X-12+160A, Ladrones Island. 49.0 m above base of section, Ladrones Lime-
stone, Zone 20. early Bashkirian, x97.
18. Ma 508/14, 66X-12+280D, Ladrones Island, 85.7 m above base of section, Ladrones Lime-
stone, Zone 21, middle Bashkirian, x97.
19.  Vblvotextdaria sp. (=Trepeilopsis of the literature).
19. Se 18/28. 66X-12+180C, same jJocality as figure 14, x57.
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