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EDITOR’S PREFACE

For the 1978 Rocky Mountain Section of the Geological Society of America meeting in Provo, Utah, a symposium was organ-
ized to mark the retirement of Professor Harold J. Bissell (program below). During the course of the symposium, held on April
29, several hundred present and past students, colleagues, and friends participated. Papers given at the symposium were invited .
from colleagues and former students. The theme of the symposium was a review of stratigraphic and paleontologic research in the
Great Basin.

Of the nine papers presented in Provo, six are printed in this commemorative volume, dedicated to Harold J. Bissell, an enthu-
siastic teacher and student of Great Basin geology.
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Permian-Triassic Boundary: Great Basin Conodont Perspective

DaviD L. CLARK
University of Wisconsin—Madison, Madison, Wisconsin 53706

ABSTRACT.—The Grear Basin could serve as a prototype for Permo-Triassic
boundaty problems in areas where marine sediment accumulation was dis-
continuous. The physical nature of the boundary indicates a range from angular
discordance to paraconformiry, and there has been no agreement concerning the
magnitude of the missing record. Because most rock records are grossly in-
complete, there may be little or no dme difference berween a paraconformiry
and an angular unconformity. Unfortunately, physical evidence alone is rarely
sufficient to evaluate the magnitude of missing time. The most sensitive chro-
nometers available to measure marine Permo-Triassic boundary time gaps may
be conodonts. This group of organisms showed understandable, perhaps gradu-
alistic, evolution during the Late Permian-Early Triassic and was unaffected by
lowering of sea level and other environmental factors that severely affected
benthic organisms worldwide. Conodont elements that occur in rocks adjacent
to the Permo-Triassic boundary indicate that 7-8 stages are missing in the
southern Great Basin, and 2-3 stages are missing in the northern Great Basin.
This “quantification” of missing time also demonstrates that the upper beds of
the Gerster Formation in northwestern Utah are post-Guadalupian and probably
the youngest marine Permian known in North America. This conclusion is
based on correlation of overlapping sequences of conodonts in west Texas and
Utah as well as stage of neogondolellid evolution. Thus, conodont evidence
quantifies the amount of missing Permo-Triassic time in the Greac Basin and
supports stratigraphic arguments for both major and minor time gaps.

INTRODUCTION

The Permo-Triassic interval includes one of the most wide-
. spread and profound physical and biological discontinuities of
the geologic record. It was recognized 140 years ago and was
the basis of the original Paleozoic-Mesozoic division of the time
scale. More than a century after recognition of this division, de-
tails of the discontinuity still are being described. All of this
work confirms that, with the exception of the central Tethys
(Salt Range, Trans-Indus Range of Pakistan, Guryul Ravine of
Kashmir, Julfa area of northwestern Iran and contiguous Rus-
sia) and the Kap Stosch area of East Greenland, the boundary
indeed is unconformable. Even in the areas of more complete
record, some students suggest that the boundary may be para-
conformable, at best.

During the past 10 years a considerable number of signifi-
cant studies of the fauna of the boundary beds have been pub-
lished (e.g., Kummel and Teichert 1970, 1973; Sweet, 1970a,b;
Teichert and Kummel 1976; Logan and Hills 1973). These
studies have provided a detailed examination of the classic
(=Tethyas) boundary beds as well as details of the boundary
conditions in other parts of the world.

Studies of the Permo-Trassic boundary interval of the
Great Basin have been published during this same time and
have defined the same kinds of problems for Nevada and Utah
that have been recognized in other places where the boundary
has been studied. Also, a detailed investigation of a few key sec-
tions has led to definitive statements concerning the magnitude
of the Permo-Triassic break in at least a part of the Great Basin
(Clark and others 1977). In addition, the evolution and pa-
leoecology of conodonts, a very important faunal element of
the Permo-Triassic seas, can be better understood because of de-
rails furnished by the Great Basin Permo-Triassic record. These
details and their relationship to worldwide Permo-Triassic
changes are the subject of this paper.
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GREAT BASIN PERMO-TRIASSIC
Southern Area
Stratigraphy

In the southern Great Basin, the Permian Kaibab is over-
lain by the Triassic Moenkopi Formation. Bissell (1973) has
summarized the stratigraphic relationships of these units and
concluded that the lack of prominent erosion, solution, or oth-
er subaerial features at the top of the Kaibab support the inter-
pretation of the presence of a paraconformity berween the Per-
mian and the Triassic. Bissell suggested that perhaps there was
never a complete withdrawal of marine water, at least from the
deeper parts of the Kaibab-Moenkopi basin, during the Permo-
Triassic transition. Support for this kind of an argument is giv-
en by Newell (1973) who pointed out that even “complete
rock sequences have bedding planes that represent intervals of
subaqueous bypassing or removal of sediments between times
of accumulation” (p. 4). This idea has been carried to its max-
imum development by Garrels and Mackenzie (1971, p. 260),
who have suggested that the Phanerozoic rock record may rep-
resent only 15-20% of Phanerozoic time. According to these
students, most of geologic “time” is expressed in bedding
planes. Bissell then argued with some support that “it has not
been established that the Cordilleran miogeosyncline was en-
tirely emptied of marine waters during Late Permian time”
(1973, p. 341).

If philosophically it can be argued that even the rock rec-
ord is a record of missing time, it follows that the difference
between the amount of time indicated by 2 bedding plane and
an angular unconformity may be minor. Obviously, the -
amount of time indicated could also be considerable. This phi-
losophic approach is interesting, but it is not easily quantified
or even tested except in rock sequences with some adequate
control. Because all rock sequences have bedding planes, a
“continuous” section is equally suspect as a sequence with
prominent, well-defined, sedimentary breaks.

The fossil record provides a kind of control, however. A re-
liable biostratigraphy developed in a number of different areas
can possibly be adapted for measuring the amount of missing
time. But even complete fossil sequences (with established
biostratigraphic utility) have problems. Absence of one or more
members of an established sequence may be attributed to ad-
verse ecologic or preservational factors and not necessarily miss-
ing time. Inadequate collection or problems associated with
sound taxonomy are other sources of error. Nonetheless, in
spite of the many problems, fossils are the most accessible tool
with which to check the continuity of rock sequences. Fossils
provide at least a minimum yardstick for strata interpretation;
they may be, in fact, the best tools available for stratigraphic
interpretations.

Conodonts
In the southern Great Basin, the youngest Permian con-
odonts found are those in the Harrisburg Member of the Kai-
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bab Formation (Bissell 1973). In the small collections studied
are species of Neostreptognathodus, including N. peguopensis and a
primitive N, suleoplicatus. This indicates that the rocks are Ar-
tinskian (Furnish 1973), ranging from perhaps the Aktastinjan
into the Leonardian stages (fig. 1).
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FIGURE 1.~Permo-Triassic Series and Stage classification used in this report.

The overlying Triassic Moenkopi Timpoweap Member has
yielded a small number of specimens referable to Ellisonia ttias-
sica and Hadrodontina sp. Ellisonia triassica is known to range to
the base of the Triassic (Griesbachian) in several parts of the
world, but Hadrodontina sp. probably occurs first in Dienerian
and Smithian rocks. Thus, the conodonts of the southern
Great Basin Permo-Triassic interval are discontinuous and in-
dicate a time gap of at least post-Leonardian (Artinskian) to
Dienerian or Smithian (fig. 2). This hiatus includes at least 8
Permian and Triassic stages, a significant suggested time gap for
rocks that lack physical evidence for 2 major unconformity
(Bissell 1973). If there are no problems of preservation or tax-
onomy, the southern Great Basin Kaibab-Moenkopi sequente
fits the pattern of Permo-Triassic intervals known elsewhere
where strata adjacent to the hiatus may be parallel.

MISSING STAGES DEFINED
STAGES 8Y CONODONTS| | FORMATIONS
Changhsingian Dienerian - DINWOODY
Chhidruan Griesbachian
. | "post-Amarassian’
? Araksian Amarassion GERSTER

FiGURE 2.—The Kaibab-Moenkopi contact in the southern Grear Basin. Stages
present or absent, as defined by conodonts, indicated.

Northern Great Basin

Stratigraphy

The northern Great Basin Permo-Triassic interval is the
Gerster-Dinwoody or Thaynes section. This sequence has been
studied by a number of students, including Bissell (1973, p.
330), who concluded: “The unconformity separating T'riassic
from Permian sedimentary rocks in the eastern Great Basin is
interpreted to be a paraconformity, and as such is a parallel un-
conformity that displays no evidence of subaerial exposures and
locally only evidence of erosion.” In this interpretation, the ab-
sence of physical criteria of a major time gap is used to support
the idea that marine waters may have remained in the deeper
basinal part during deposition of Gerster and Dinwoody sedi-
ment. It should be pointed out that this is particularly signifi-
cant for the Gerster-Dinwoody sequence in northeastern Ne-
vada and northwestern Utah. Elsewhere in the northern Great
Basin, the contact between the Gerster and Thaynes represents
a more distinguishable break. In many places the Smithian
Meekoceras beds are in contact with the Permian Gerster. This
indicates two missing Triassic stages (Griesbachian and Diene-
rian) even without consideration of the Permian part of the
section.

A key area for interpretation of the Gerster-Dinwoody se-
quence is the Terrace Mountains (Clark and others 1977). In
two sections on the northwest flank of the Terrace Mountains,
the Permian Gerster is overlain by the Triassic Dinwoody.
Here, the physical evidence of a significant time break described
at other places in the northern Great Basin (e.g., Collinson and
others 1976) is missing.

Conodonts

The upper beds of the Gerster Formation (section 2 of
Clark and others 1977) contain a variety of Neogondolella post-
serrata, N. n. sp. D, that is closely related to, but younger than,
the specimens described as N. postserrata by Babcock (1976)
from the Lamar Limestone of west Texas, The Lamar Lime-
stone is the uppermost unit of the Guadalupian Series and is
classified as Amarassian (Furnish 1973). The Terrace specimens
can be best understood in the context of the development of
the entire Guadalupian Neggondolella fauna. In brief, the lower
5 m of a 23-m sequence of Gerster in section 2 of the Terrace
Mountains (Clark and others 1977) contains Neogondolella n.
sp. C, the same species that dominates the fauna of the up-
permost beds of the Lamar Limestone (uppermost Guadalupian
or Amarassian) of west Texas. This species was previously re-
ferred to N. postserrata Behnken (Babcock 1976). Of the Lamar
P elements, 37% have a symmetrical posterior end. The lower
Gerster sample is small, buc similarly 37% of the spécimens
have symmetrical posterior ends and apparently belong to the
same symmetry category and species as those from the upper
Lamar.

The upper 15 m of the Terrace Gerster contains a younger
form, in which an average of 80% of the specimens have a sym-
metrical posterior end. If the comparison of overlapping se-
quences is valid, then the upper Gerster conodonts are younger
than the upper lLamar specimens and represent an advanced
evolutionary stage. Important aspects of this evolution are sum-
marized elsewhere (Clark 1979, Clark and Behnken 1979). Be-
cause the uppermost Gerster neogondolellids apparently are
younger than the uppermost Lamar neogondolellids, a post-
Lamar (=post-Guadalupian) age clearly is suggested for the
upper beds of the Gerster.

In the standard Permian classification, the Guadalupian
Series is succeeded by the Dzhulfian Series (fig. 1). The lower-
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most or Araksian Stage of the Dzhulfian Series in its type area
is characterized by a group of Araxoceratidae (ammonoids) that
have not been reported in North America. To further com-
plicate classification, neither the Lamar nor the Gerster con-
odonts are known in the Dzhulfian area of Iran or Russia. As
will be shown later, the Tethyan area was characterized by a
different neogondolellid lineage during the Late Permian.
Thus, type Araksian organisms apparently were not present in
North America, and the post-Guadalupian fauna of North
America is not known in the Tethyan area. Therefore, it is not
possible to prove that the uppermost Gerster beds are Araksian
by fossil comparison. If furure work in either area fails to pro-
duce faunal elements that were present in both areas, it might
be useful to recognize a North American post-Guadalupian
Stage to include the upper Gerster rocks (perhaps a Gersterian
Stage of the Dzhulfian Series).

The Dinwoody in the Terrace Mountains is conformable
with the Gerster, and the lowest bed contains a fauna charac-
terized by Anchignathodus typicalis, A. isarcicus, Neogondolella cari-
nata, and Ellisomia spp., including E. seicherti, This assemblage is
known elsewhere only in the lower Griesbachian stage of the
Lower Triassic although certain members of the fauna occur in
the latest Permian Chhidruan and Changhsingian, as well. The
absence of physical evidence for a major time break berween
the Gerster and Dinwoody is reinforced by a conodont se-
quence that indicates only post-Araksian to pre-Griesbachian
members missing. The absence of only two stages confirms
that there is a relatively minor amount of missing time in the
northern Great Basin Permo-Triassic interval (fig. 3).

PERMO-TRIASSIC CONODONT EVOLUTION

Introduction

Provincialism has been best documented for conodonts of

the Ordovician and to a lesser extent for Late Triassic. Consid-
eration of Permo-Triassic faunas leads to the conclusion that a
degree of provincialism developed during the Late Permian, as
well. Two distince lineages of Neogondolella evolved during the
Late Permian. The North American stock is understood from
more of less complete sequences of neogondolellids in west
Texas and the Great Basin. The second or Eurasian stock is less
completely known but was important as the ancestral group of
all Triassic neogondolellids, in both North America and Eu-
rasia. Evidently this stock replaced the North American stock
during the latest Permian.

North American Stock

The ancestor of the North American stock of neo-
gondolellids was N. ézsselli (Clark and Behnken 1979) (fig. 4).
This conodont is known only from its P element, and it is as-
sumed to have been a unimembrate species. N. bisselli occurs in
uppermost Sakmarian (Sterlitamakian) rocks in several parts of
the Great Basin and in west Texas. It gave rise to a variety of
younger Artinskian species including N. idaboensis and N. gra-
cilis as well as several species known in west Texas but not yet
described. The upper Artinskian (Roadian) member of this
stock is N. serrata, a form that ranges into the younger Guada-
lupian, as well. This key species evidently was the immediate
ancestor of a complex of Guadalupian species, each character-
ized by a distinctive P element. The complex was especially well
developed in the west Texas carbonate tongues associated with
the Capitan reef complex (fig. 5). The Cherry Canyon and Bell
Canyon carbonates contain N. n. sp. A in the South Wells,
Manzanita, and most of the Hegler; N. postserrata, N. rosen-

krantzi, and N. n. sp. B, in the upper Hegler, Rader, and lower
McCombs, and N. n. sp. C, in the upper McCombs and Lamar.
N. n. sp. D, the youngest stage in this evolutionary sequence,
occurs in the uppermost Gerster Formation of the Grear Basin.
N. rosenkrantzi and N. bitteri also occur in Guadalupian units of
the Great Basin.

The evolution of the species from N. serrata through the
Gerster can be understood from key morphologic fearures of
the P element including (1) symmetry of the posterior end, (2)

MISSING STAGES DEFINED
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Griesbachian
Changhsingian
Chhidruan Smithian
Araksian Dienerian MOENKOP!
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FiGURE 3.—The Gerster-Dinwoody contact in the northern Great Basin. Stages
present or absent, as defined by conodonts, indicated.
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FIGURE 4.—-Evolution of the North Amencan stock of neogondolellids from
Neggondolella bisselli. This stock was extinct following the Guadalupian
and was replaced in the Triassic by 2 Eurasian stock of neogondolellids.
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presence or absence of serrations on the anterior edge, (3) out-
line of whole element, (4) structure of the carina, (5) arching
of the element, and (6) structure of the lower surface (fig. 6).
Some of these features showed progressive modification
throughout the Guadalupian (e.g., characteristics 1-4), and
others changed very little (e.g., characteristics 5, 6). The poste-
rior end symmetry (1) is especially important. It can be de-
scribed in terms of three symmetry classes: (1) more or less
symmetrical with carina intersecting center of posterior margin
producing a bilaterally symmetrical posterior end, (2) sinistral,
where the carina intersects posterior margin left of center or
entire posterior end of element bends to left, and (3) dextral,
where the carina intersects the posterior margin right of center,
or the end of the element bends to the right. These symmetry
classes are gradational but clearly definable in large collections.
Some ~7000 west Texas and Great Basin Guadalupian P ele-
ments were classified according to posterior symmetry class
(table 1). Several things can be interpreted from the data: (a)
South Wells to Rader elements average 22% symmetrical poste-
rior ends with a ratio of symmetrical to assymetrical units of

GERSTER
(TERRACE_MTS.)

i

LAMAR

/

McCOMBS

/

RADER

/

PINERY

/

HEGLER

/

MANZANITA

/

SOUTH WELLS
GETAWAY

BRUSHY CANYON
CUTOFF

N.serrata s.s.

FIGURE 5.—Evolution of the younger Permian neogondolellids in the type Gua-
dalupian of West Texas and in the Gerster Formation of the northern
Great Basin (n. sp. D). Modification of the posterior end of the P ele-
ments is important in this evolutionary sequence.

1/3 (there is one symmetrical P element for every 3 assymmet-
rica] elements). This ratio may also express the actual number
of elements in a complete conodont apparatus. (b) McCombs
elements have 25% symmetrical ends and approximately the
same symmetrical/asymmetrical ratio as that of the older rocks.
(c) Lamar elements have 37% symmetrical ends, and the sym-
metrical/asymmetrical ratio drops to 1/1.7. (d) Lower Gerster
elements have 37% symmetrical ends and the same ratio as that
of the Lamar. (¢) Upper Gerster elements average 80% symmet-
rical ends or a symmetrical/asymmetrical ratio of 1/.2 (fig. 7).

I propose that this represents an evolutionary sequence in
which the percentage of symmetrical to asymmetrical P ele-
ments was increasing during the Permian. Other morphologic-
al characteristics of the fauna changed little. Even the Gerster
section in the Terrace Mountains shows a progression of in-
creasing symmetrical ends. Only 38 specimens were recovered

- from the 23-m section, and the chi square values were calcu-

lated to test the validity of the conclusions. The tests indicate
that the difference between the lower samples (with 37% sym-
metrical ends) and the upper samples (with 80% symmetrical
ends) is significant at the 98% level. Also, the upper beds of the
Gerster at section 2 (Clark and others 1977) contain 100% sym-
metrical ends. Thus, the progressive posterior-énd modification
throughout the western North American Guadalupian appears
to be a trend that was sustained in the uppermost Gerster beds
of the Terrace Mountains. Surely, morphologically similar ele-
ments were responding in a similar manner to some ecologic
stimulus throughout the Guadalupian. '
If this interpretation is valid, the attainment of 80% sym-
metrical ends in the uppermost Gerster beds of northwestern
Utah may be taken as evidence that the uppermost Gerster
rocks are younger than the uppermost Guadalupian rocks (La-
mar) of west Texas. No younger marine Permian than that of

FIGURE 6.—Basic morphologic features important in the understanding of Neo-
gondolella  evolution. 1=posterior end symmetry, 2=anterior end orna-
mentation, 3=overall outline, 4=structure of carina, 5=archirig of ele-
ment, 6=structure of lower surface.
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TABLE 1
POSTERIOR-END SYMMETRY CLASSIFICATION OF NEOGONDOLELLA P ELEMENTS IN THE UPPER PERMIAN ROCKS
NUMBER OF

STRATIGRAPHIC UNIT ELEMENTS SYMMETRICAL SINISTRAL DEXTRAL % SYMMETRICAL
South-Wells chrough Rader 5556 1244 2114 2198 22

McCombs 121 31 46 44 25

Lamar 1732 641 550 541 37

Lower Gerster 8 3 2 3 37*

Upper Gerster 30 24 4 2 80*

*daca shows significanc difference at 98% level

Texas has been reported. Although evolutionary stage attain-
ment cannot be used to prove a classification with Araksian
rocks (=Early Dzhulfian), the evidence is strong that the up-
permost Gerster rocks of the Terrace Mountains are the young-
est Permian marine rocks in North America.

Eumsian Stock

The Eurasian, principally Tethyan, stock may have had a
similar ancestor to that of the North American stock, but the
details are not clear. Late Artinskian or Guadalupian Nev-
gondolella siciliensis (Kozur) and a few other species are followed
by a Dzhulfian sequence including N. leveni, N. orientalis, N.
subcarinata, and N. carinata (fig. 8). These latter species are es-
pecially well developed in the Dzhulfian rocks of the central
and western Tethyas.

N. carinata, the youngest Permian member of the Dzhul-
fian sequence, is of special importance because it is character-
istic of the Lower Triassic Griesbachian and part of the Diene-
rian, as well. As Sweet (1970a, b) has pointed out, this
principal element of the Early Triassic fauna was unaffected by
the Permo-Triassic crisis that affected most Paleozoic benthic
organisms. Of particular importance is the fact that by the
Early Triassic, this Eurasian stock in the form of N. carinata
was the only neogondolellid in Eurasia, North America, or
Australia. The extinction of the North American stock (repre-
sented by the youngest known member, N. n. sp. D) removed
probable competitors, and as the Early Triassic seas covered
parts of western North America, they contained only the Eura-
sian N. catinata.

North American and Eurasian neogondolellid stocks show
some mixing prior to the replacement by the Eurasian group.
Several students have reported Early Guadalupian N. itter: in
the Great Basin (Collinson and Wardlaw 1977, Behnken 1975),
and this species has been reported from the Tethyan realm
(Kozur 1975) as well. It appears close to specimens reported
from Sicily as N. sciliensis. N. rosenkrantzi, originally reported
from East Greenland and clearly a member of the North Amer-
ican serrata complex, shows some relationship to both of the
former species. N. rosenkrantzi (fig. 5) occurs in Texas and the
Great Basin.

€——SINISTRAL — > SYMMETRICAL €————DEXTRAL—>

ALL SPECIMENS FROM THE RADER

FIGURE 7.—Postedor end of P element of Neggondolella in the Upper Permian
and symmetry classes. In the specimens shown here, a complete apparatus
may have had one symmetrical, three dextral, and three sinistral elements.

PERMO-TRIASSIC CONODONT PALEOECOLOGY

The traditional and well-supported idea that conodonts
were part of the pelagic realm has been questioned recently
(Barnes and Fahraeus 1975, Fahraeus 1976). Basing their inter-
pretations principally on Ordovician dara, these students pro-
pose that conodonts were part of the nektobenthic realm. Cer-
tainly, it is possible that the range of ecologic adaptations
among conodonts may have been large, perhaps from benthic
to pelagic. It seems unlikely, however, that Permo-Triassic con-
odonts were benthic. No major benthic (or probably nektoben-
thic) group survived the Permo-Triassic transition unaffected
(Newell 1973). Yet, the same conodont fauna that character-
izes the youngest Permian Dzhulfian rocks is present and con-
tinuous through one or two stages of the oldest Triassic
Griesbachian and Dienerian. .

All of the evidence confirms that the Permo-Triassic transi-
tion involved a lowering of sea level (e.g., Schopf 1974) and
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FIGURE 8.—Evolution of the Eurasian stock of neogondolellids in the Permian
and Triassic. All Trassic neogondolellids, worldwide, evolved from the
Eurasian stock.
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elimination of the prime habitat for most of the benthic and
related marine organisms. The new Triassic benthos (hexa cor-
als, bivalves, brachiopods, etc.) are groups that replaced the
benthic types that were affected by the Permo-Triassic crisis
caused by sea-level lowering or perhaps reduction of salinity, as
has recently been proposed (Lantzy and others 1977). Fish, am-
monoids, and organisms of the pelagic realm were less affected,
and the fact that conodonts reacted in a similar manner is
strong support of a pelagic habitat.

SUMMARY

The rock record includes a variety of bedding planes and
other unconformities that signify missing time. The differences
among various unconformities may be physically profound, but
philosophically the differences are of magnitude only. If the
Phanerozoic rock record represents only 15-20% of Phanerozoic
time (Garrels and Mackenzie 1971), it might be argued that
there is no complete rock record {for time)—only pieces of in-
completeness. Interpreting bedding planes and unconformities
in terms of amount of time they represent is a difficult art. It is
possible that the paleontologic record can be used to interpret
the magnitude of missing time. The Great Basin Permo-Trias-
sic boundary is a splendid example of the problems associated
with interpreting incomplete time. Thus, Bissell (1973) argues
that in the deep off-shore part of the Cordilleran Basin, the seas
may have been continuously present during the Permo-
Triassic interval even though he concedes that the paleon tolog-

ic record has a demonstrable break. In 2 different vein, Collin-

son and others (1976) have pointed out that the disconformity
present between Great Basin Permian and Triassic “marks a sig-
nificant break in the stratigraphic record” (p. 824) and effec-
tively used the physical conditions as well as the paleontologic
gap of the Permo-Triassic boundary to support their ideas.

In a real sense, both views are valid. The paraconformity
argument is supported by the philosophical approach that the
entire record is a continuum of missing time with only minor
intervals during which sediment accumulated and was pre-
served. But equally true is the practical argument that the
Great Basin Permo-Triassic boundary, in places, has striking
physical disconformity as well as a paleontologic gap of some
proportions. The best method of quantification of missing time
at present for the Great Basin rocks probably is using conodont
biostratigraphy. Conodonts were a pelagic group that survived
relatively unaffected the crisis that severely curtailed devel-
opment of all important benthic groups. Absence and presence
of members of known lineages can define the magnitude of
missing time. In the southern Great Basin, the conodont rec-
ord shows a gap of 7-8 stages between Leonardian species and
those of the earliest Triassic. In the northern Great Basin only
2 or possibly 3 stages separate the Permian neogondolellids
from their Triassic replacements, newly arrived from the Teth-
yas. Whether or not marine water remained in the deeper parts
of the Cordilleran, but with no accumulation of sediment, is
difficult to prove. Nonetheless, the amount of time for which
there is no record can be quantified by conodonts. This is the
unique perspective furnished by the conodonts of the Great Ba-
sin Permo-Triassic boundary.
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