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An excellent section of the Hermosa Formation is ex-
posed west of and above Coalbank Pass on Highway 550 at 
Engineer Mountain (Fig. 1, locality 32; and Fig. 5) . Most 
or all of the visible sequence is Desmoinesian in age (Ohlen 
and McIntyre, 1965, p. 2030 ), and the interval to which 
detailed attention has been given (Fig. 5) probably be-
longs to the upper part of the Lower Desmoinesian Series 
as indicated by fusulinids. The interval studied consists of 
several limestones with intervening arkosic sandstones and 
siltstones. Limestones are assigned letter designations as 
indicated, although the lowermost one (Unit A) is not 
present at this locality. The interval shown is readily trace-
able over the Molas Pass-Lime Creek area which constitutes 
the principal area described here. 

C H A R A C T E R I S T I C S  O F  L I M E S T O N E S  
Limestones within the interval investigated contain two 

principal constituents: skeletal and pelletal grains and lime-
mud matrix. Sparry calcite cement is locally present in 
minor quantities, and otilites are found in only one local 
situation. The principal differences between and within the 
limestones lie in the changing character of the skeletal 
components and in the grain/matrix ratio. 

Of the four limestones indicated in Figure 5 only Units 
A, B, and D are well exposed. A close similarity in extent 
and in constituent distribution exists between Units B and 
D; and although descriptions given here are chiefly for Unit 
B, they will suffice equally well for D. Unit C is so poorly 
exposed that it could not be properly examined and thus is 
neglected here. 
UNIT A 

The most distinguishing characteristic of the lowermost 
limestone in the interval is the abundance of the colonial 
coral Chaetetes milleporaceus. Abundant coralla of this 
typical Pennsylvanian form constitute the basic framework 
of this unit. Most of the coralla are in growth position (Fig. 



 







T E R R I G E N O U S  D E T R I T A L  S T R A T A  
Material intervening between the limestones consists of 

terrigenous detrital rocks which are not generally well ex-
posed in areas where they are also readily accessible. Excel-
lent exposures are in the eastern face of the Hermosa Cliffs, 
but they are inaccessible by normal methods. The detrital 
strata are poorly exposed in the Molas Pass-Lime Creek 
area except locally in roadcuts and ravines. Thus, they have 
not been examined as thoroughly as the alternating lime-
stones. 

Intervening between the Chaetetes biostrome and the 
next limestone above (Unit B) is a wedge of maroon-and-
green siltstone which is highly micaceous and which thins 
to a zero-edge between Little Molas Lake and Deer Creek. 
South of this wedge-out Unit B rests directly on the Chaete-
tes biostrome until the latter also disappears. The micaceous 
siltstone thickens northward where it extends an unknown 
distance. Near the northernmost extent to which the silt-
stone was traced it was found to contain polygonal desicca-
tion cracks, worm trails, ripple marks, and fragments of the 
plant Calamites which probably represent either a deltaic 
or perhaps intertidal environment. 

Separating limestones B and D is a thick ( 50-80 feet), 
very irregular wedge of siltstone, similar to that described 
above, with an arkosic sandstone well developed in the up-
per half (Figs. 3 and 10 ). This sandstone is nearly identical 
with those found throughout most of the Hermosa Forma-
tion of this region and is characterized by being coarse, 
poorly sorted, conglomeratic, and without noticeable ver-
tical size gradation. Angular to subrounded pink feldspar 
grains and granite pebbles occur sporadically throughout 
any particular arkosic unit. Cross stratification and lenticu-
larity are highly characteristic; and although current direc-
tions indicated by foreset beds are variable, they all show 
strong southwest components (Fig. 10) which suggests a 
paleoslope rising toward what is now the Uncompahgre 
plateau. 

At locality 13 the clastic zone below the Chaetetes bio-
strome is exposed where the strata cross Highway 550. It 
consists of a thick, massive, cross-stratified arkose exhibiting 
cut-and-fill at its lower contact with maroon mudstone sug-
gestive of fluvial deposition. In a few places local lenses of 
light-and-dark laminae were observed within the generally 
coarse sandstone and micaceous siltstone intervening be-
tween limestones B and D. These probably represent varve-
like deposits formed in local ponds on an otherwise alluvial 
plain formed of arkosic sand and micaceous silt. 

At locality 31 all units in the interval are exposed in a 
roadcut, and a very thin coaly stringer occurs within the 
detrital zone between limestones B and D indicating that 
temporary swamp conditions occurred. 

CONCLUSIONS 
While the limestones were forming, the southeastern 

shelf of the Paradox basin was covered by very shallow 
water of normal salinity as suggested by the abundant biota. 
The benthonic biota is in situ as demonstrated by its inti-
mate association with lime-mud which would have selec 
tively by-passed the larger skeletal grains had both been 

current transported. The limestones are thus believed to be 
principally products of prolific biologic activity which cre-
ated in situ biostromal and locally biohermal accumulations. 
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The most pronounced difference within the two promi-
nent limestones (B and D) is related to the restriction of 
Komia to certain zones. Komia contributed abundant twig-
like skeletal fragments when sea level rise was slow enough 
for upward growth to keep pace. This resulted in the bio-
stromal and biohermal geometry that developed as relatively 
rapid carbonate buildups in only a few feet of water. Pres-
ence of lime-mud matrix and some mud-supported texture 
demonstrate that quiet, though probably very shallow, wa-
ters covered the area. The Komia buildups are believed to 
have been "drowned" as suggested by their relatively 
abrupt disappearance upward and their replacement by 
either foraminiferal-rich or highly reworked lime-mud sedi-
ment. 

Repetition of similar conditions indicated by the close 
similarity in Units B and D is in accord with the cyclic 
character of Pennsylvanian rocks throughout the continent. 
Cyclic deposition in the Paradox basin is described in num-
erous papers notable among which are those by Ohlen and 
McIntyre (1965) and Peterson (1966). The latter (1966, 
p. 2077) related the orderly repetition observed in the Para-
dox Formation of the southwestern shelf principally to 
eustatic sea level changes. Such sea level alternations may 
have been in turn related to glaciation in the southern 
hemisphere as suggested by Wanless and Merrill (1951) 
concerning the Pennsylvanian cyclic nature in the south-
western United States. The conditions of sedimentation on 
the southeastern shelf appear to have been more complex 
as evidenced by the numerous clastic wedges which separate 
carbonates, and tectonic influnce of sediment supply and 
basin subsidence may be superimposed on a simple eustatic 
sea level change. 

Although very few exposures occur where one can exam-
ine the contact between limestones and associated terrigen-
ous detrital strata, there nevertheless is a fairly consistent 
relation shown. The basal few inches of the carbonates 
are generally silty or sandy and contain more numerous 
Foraminifera including both fusulines and encrusting 
forms. This suggests gradual transition from elastic to car-
bonate accumulation. At the top of the limestones, how-
ever, the contact with overlying arkosic sandstone is very 
distinct and even and suggests temporary emergence with 
possible accompanying sub-aerial erosion. 

More work is necessary to determine the geometry and 
detailed internal characteristics of individual terrigenous 
detrital strata intervening between limestones. Insufficient 
attention was given to these rocks to allow confident con-
clusions as to their exact origin. However, based on their 
observed contact relations with the limestones investigated 
and on their superficial characteristics the writer suggests 
the following: 

1. Clastic wedges accumulated chiefly as rapid-fill detritus 
along or slightly landward of the southeastern margin 
of the basin. Based on characteristics of the terrige-
nous materials already described including lenticular-
ity, poor sorting, immaturity, and lack of fossils in the 



 



 
sandstones it is suggested that the basin margin was 
emergent between times of lime accumulation. An 
alternate possibility is that the elastics were periodi-
cally flushed into the basin too rapidly to be sorted 
and thus smothered the marine lime-producing or-
ganisms. 

2. During carbonate accumulation sea level had risen 
sufficiently to inundate the shelf which was then rel-
atively free of detritus except for minor silt grains. 
Carbonate materials were produced by the prolific 
biologic activity in the warm, quiet, very shallow 
waters which covered the broad shelf. Wave and cur-
rent activity was negligible and only slight, infrequent 
winnowing affected the back shelf. 

3. Lowering of sea level or westward regression caused by 

rapid influx of elastics brought cessation to lime depo-
sition. Shifting distributary patterns may account for the 
lenticularity of sandstone interbeds separating the 
limestones. 

4. Rising sea level shifted the shoreline northeastward 
again. Only minor depletion of sediment supply is 
indicated, as the elastic material is relatively coarse 
throughout its thickness except for a thin (six inches) 
zone at the extreme top. Thus the waning period of 
terrigenous supply is transitional to carbonate sedi-
mentation. The topmost few inches of the elastic 
zone is better sorted and is calcareous, and thus dem-
onstrates that with rising sea level the topmost layer 
of elastics became awash due to position above wave 
hace 

FIGURE 9. 
Photomicrographs illustrating limestone lithologic variations on which some of the subdivisions depicted in Figure 8 are 
based. White bar scales each represent one millimeter. A. Brachiopodal micrite common in basal few feet of limestones B 
and D. Tabular skeletal fragments (light) are probably recrystallized phylloid algae; B. Phylloid algae found in basal few 
feet of limestone B at locality 15. Partly preserved wall structure in one larger fragment (arrow) indicates it is probably 
Ivanovia; C. Typical association of skeletal grains and carbonate-mud (micrite) in Komia biomicrudite. Excellent cross sec- 
tion of Komia near upper left; black fragments are tubular and encrusting Foraminifera; foraminifer Tetrataxis left of bar 
scale; spar-filled burrow at lower center; D. Komia-bearing zone dominated by sparry calcite cement. Note pelleted nature 
of remaining lime-mud matrix; E. Badly disturbed, sparsely fossiliferous micrite lithology typical of uppermost zone of lime- 
stone B. Material reworked by burrowing organisms; F. Foraminiferal biosparite at top of thickened Komia-bearing zone at 
locality 30 indicating slightly higher energy conditions. Note good sorting due partly to original size and partly to winnow- 
ing activity; G. Silty and sandy fossiliferous limestone (silty biopelsparite) characterizing northernmost edge of limestone B. 
Quartz and feldspar (white); Foraminifera (black); rest is fine crystalline calcite; H. Recrystallized oblites occurring at 

northernmost limit of limestone D. 
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The conclusions stated here are simplified considerably, 
as there probably were many minor fluctuations both in sea 
level and in accompanying tectonic activity as suggested by 
the complexity of the strata. Nevertheless, based on the ob-
servations possible in the few accessible exposures it is be-
lieved that these conclusions are reasonable or at least may 
serve as working hypotheses which should guide further 
work with this interesting stratigraphic interval. 
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