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IXTRODl'C'TIOX 

L;rkins is the name giyen b~· Fennern.an, in his bulletin on 
the geology of the Boulder distrid, to the upper portion of 
the "Red Beds" in the Front Range of eastern Colorado. The 
age of this formation has never been Rettled. It has been as­
signed to various ages from the Gpper Carboniferous to the 
Triassic, but is commonly spoken _of as Triassic. This is due 
primarily to the almost total lack of fossil evidence. Up to the 
summer of 19'10 there had been no well-autl.Jentieated report of 
fossils from this formation afong the entire range. 

In the summer of 1910 the Colorado Geological Survey 
sent out the writer and Mr. David L. C'urtis to examine the 
formation ,Yith special reference to the determination of its age. 
The last direction from the state geologist was: "Bring back 
fossils from the Lykins fo1·mation." During the summer and 
fall we followed, with considerable cm·e, the foothills from the 
,Yyoming line down to the New Mexico line, keeping as close to 
the outcrop of the Lykins as possible. In this work it was found 
necessary to study, to a greater or less extent, the underlying 
Lyons, Fountain and other Upper Carboniferous formations, and 
the overlying Morrison or Jurassic formations. That is, we had 
to keep. in touch with practically all the sedimentary formations 
from the pre-Cambrian to the Cretaceous. The topog1·aphic sheets 
of the rnited Rtatei;; G0ologieal Rmvey were us.eel for the geo­
graphical work. 

. \. C'KKO\YLEDG 1fENTR 

In this work the writer ii;; greatly indebted to Mr. David L. 
Curtis for his able assistance in the field-work. Professor Junius 
Henderson furnished us his notes on field-wotk in the northern 
part of the state. These were very ul'-eful and saved us much 
time. He a-lso gave valuable assistance in the determination of 
the fossils. The Lykins fossils were turned over to Dr·. G. II. 
Girty for final determination. Professor R. D. George made the 
work possible and assisted very much ,Yith adviee, information 
and in proof-reading. Notes from his lectures on the geology 
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of Colorado were used in the correlation. In this correlation 

the writer has looked up all the literature he could find on the 

subject, and the bibliography will be found at the end of this 
pa;per. 

GEOGRAPHY 

The general trend of the outcrop studied is very nearly north 

and south. A strip of country from ten to twenty miles wide, 

extending from the 105th meridian westward, would include 

practically all of the outcrops of the upturned sedimentary 

formations from the pre-Cambrian to the Montana'. From Pikes 

Peak south they are found somewhat farther west. In general, 

the Carboniferous outcrops form the eastern flank of the foot­

hills; however, in places, several ridges of low hills of more 
recent sediments parallel the outcrops of the older formations. 

FORMATION NAMES 

The Lykins formation is a part of that which the Hayden 
and la:ter geologists have called the "Red Beds" of the Rocky 
Mountain region. Emmons, in the Denver Basin l\fonograph, 
divides the "Red Beds" into Lower and Upper Wyoming. Cross, 
in the Pikes Peak Folio, bas called them the Fountain forma­
tion. Fenneman 1 divides the Lower ,vyoming of Emmons into 
the Fountain and Lyons. The Upper Wyoming he calls the 
Lyk,ins. Fenneman's names will be ·used in this paper, as far 
as possible. Fenneman correlates his Fountain with the lower 
pa-rt of the Fountain of Cross in the Pikes Peak area. The 
Fountain of Fenneman is lithologically and stratigra•phically 
identical with the typical Fountain at Fountain Creek; the red 
shales and the "crinkled sandstone" are litbologically the same 
as the Lykins at Boulder; a0nd there can be very little doubt that 
they are the same formations, even though the continuity cannot 
be established so completely as, can that of the Fountain. The 
strata corresponding to the Lyons were recognized at this point • 
also, but the formation is not nearly so distinctive as it is at 
Boulder. In the Walsenburg Folio (22) Hills gives the name 
Badito formation to the "Red Beds." Hills discusses the "Red 
Beds" of the Sangre de Cristo Mountains west of Ttinidad as the 

1 Geology of the Boulder District: U. S. Geo!. Survey, Bull. 265. 
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Sang1'e de Cristo formation. ,A portion of the "Red Beds" in the 
southern part of the state has been named the Arkansas sandstone. 

Darton has given the name ,Sundance to a: buff-to-yellow 
sandstone series which occurs between the red sha1e series and 
the Mor.rison formation in the Sherman quadrangle and else­
where in Wyoming. He records from the Sundance Beleninites 
densiis, Gryphcea calceola and Pcntacrinits asteriscus) "of late 
Jurassic age." In the summer of 1912 I followed this formation 
from Darton's Horse Creek locality, in ,vyorning, southward into 
Colorado. The formation is not exposed continuously, but there 
is very little doubt that it extends into Colorado as far south as 
the Cache la: Poudre River. South of this river there are one or 
two places where it may be exposed, but there are no fossils, and 
a safe correlation cannot be made on lithological grounds; so, 
south of the river no Sundance is mapped. Darton 1 says that 
the "Sundance formation extends only a: few miles into Colorado 
from the northward, finally thinning out." Hayden 2 1reports the 
finding of Ostrea and Pentacrinus astcrisc1ts on Box Elder Creek, 
in "thin layers of fine-grained, grayish, calcare'ous sa:ndstone," near 
the base of a series of strata consisting of "ashen-brown nodular 
or indurated clay, with deep, dull-purple bands, with some layers 
of brown and yellow fine-grained sands_tone, undoubtedly the 
usual Jurassic beds with all the lithological characters as seen 
near Lake Como, on the Union Pa:cific Railroad-150 to 200 feet." 
Marvine and Darton both quote Hayden's report without any 
further information. No one since appears to have been able to 
locate that fossil horizon. • 

Fenneman's Lyons (lG) is the Creamy sandstone of Emmons 
(15). The Lyons is in part equivalent to Darton's Tensleep sand­
stone (9), but the formation I have called "Ingleside" is more 
nearly the equivalent of the Tensleep. Darton's Chugwater (9) 
is equivalent to the Lykins. The Sundance has been traced from 
Wyoming southward practically to the Cache la Poudre. ln this 
paper the names Fountain, Ingleside, Lyons, Lykins and Sundance 
will be used for the equivalent subdivisions of the "Red Beds," 
wherever they have been found in the area studied. In southern 
Colorado it is not easy to subdivide the "Red Beds" on lithological 
or structural grounds, and sufficient paleontological evidence is 

1 U. S. Geo!. Survey, Prof. Paper No. 32, p.96. 
2 Third Annual Report, 1869, p. 119. 

(13) 
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not at hand; so that subdivision has not been attempted in this 
paper. 

I have hesitated to burden the literature of the "Red Beds" 
with a new name; but, in order to make myself clearly under­
stood, and to avoid confusion by the use of the term Lyons in 
too broad a sense, it has been thought advisable by Dr. Girty, 
Professor Henderson and others. I have, therefore, given the 
name Ingleside to a sandstone-limestone series extending geo­
graphically from beyop.d the state line to the north, to a point a 
little north of Lyons. It is typically developed at the Ingleside 
quarries and also at Owl Canyon. ( See section at Owl Canyon.) 
These places are a few miles north of La Porte on the Fort 
Collins-Livermore stage-road. This formation lies apparently 
conformably upon the Fountain, · and consists of an alternating 
series of limestones and fine-grained sandstones, varying from 
100 to 125 feet in thickness-possibly a little more at the state 
line. These sandstones and limestones vary in color from gray 
to almost white, through pink to almost red. This formation is 
quite diff~rent from the Lyons as described by Fenneman, espe­
cially in . the fact that it contains the limestone bands, some of 
them very pure. It is also in a different and lower horizon than 
the Lyons. It is possible that the Ingleside shouid be regarded 
as merely a lithological unit in the Fountain, showing a change 
in conditions of sedimentation, transitional to Lykins conditions. 

STRkTIGRAPHIC RELATIONS 

The Fountain formation, as 'aJ rule, lies unconformably upon 
the pre-Cambrian rocks, but in a few places it lies upon pre­
Pennsyivanian rocks. These range in age from Cambrian to 
Mississippian. In no place was it possible to detect angular 
unconformity, from the base of the Fountain to the top of the 
Lyons or Ingleside. The fact thl}t the Ingleside plays out just 
north of Lyons, and that from this point southward there is a 
marked and decided change from the coarser Fountain sediments 
to the finer Lyons, would suggest a possible unconformity, al­
though the angular difference is so slight, if present at all, as to 
defy detection thus far. But this decided change from Lyons 
southward, coupled with the fact that northward from Lyons 
there is no such abrupt change, and that the contact is hard to 
place, as though sedimentation had been continuous, has for a 

' long time given rise to the belief that southward from Lyons we 
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have a slight unconformity, as though the sea withdrew from 

this portion of the area for a short time. The Fountain material 

is such that erosion would not be shown unless it were quite 
marked. However, if there is an unconformity here, it is prob­

ably small and of merely loca1 importance. 

In most places the contact between the Fountain and the 

Lyons, and in many between the Lyons and Lykins, is clean-cut 
and distinct; but in other places it is quite indistinct, and its 

position is more or less arbitrarily chosen. Field observations 
have shown that the subdivisions of the "Red Beds," as made in 

some places, are not the exact equivalent of these divisions as 

made in others. 

At the Wyom'ing line the Fountain is immediately overlain 
by the Ingleside formation-a series of about 100 feet of hard, 

fine-grained sandstones and limestones of a light-pink color. 
These strata maintain their thickness and lithological character 

to a point a short distance north of the Cache la Poudre River. 

From this point south the limestone becomes less and less im­
portant, and the sandstone proportionately more important; but 

the series as a whole gradually decreases in thickness, and finally 

disappears a short distance north of Lyons. Immediately over­

lying this series, at the state line, is a thick shale and sha]y sand­

stone series of dark brick-red color. As the basal portion of this 

series is traced southward, it becomes more and more arenaceous, 

and lighter in color, and numerous thin bands of sandstone ap­
pear. Of these sa·ndstone bands the most prominent is one that 

appears at the south end of North Table Mountain, north of Owl 

Oanyon, where it consists of from 15 to 20 feet of light-colored, 
rather hard, crossbedded sandstone, separated from the Ingle­

side formation by from 60 to 80 feet of red shale and shaly sand­
stone. At Owl Canyon it decreases to from 6 to 10 feet. From 

this point southward this band increases in thickness and ap­
proaches somewhat close1; to the Ingleside formation. Just 

north of Lyons the crossbedded sandstone is about 50 feet thick, 

and as the quarries are practically all in the upper part of the 

ridge, this crossbedded band furnishes the bulk of the rock 

quarried. From Owl Canyon southward other sandstone bands 
appear_ in the shales between the Ingleside formation and the 

crossbedded sandstone just described. Toward the south these 

bands increase in importance, and just north of Lyons they 

occupy practically the entire space between the crossbedded 
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sandstone above and the hard rock in contact with the Fountain 
-that is, what is left of the Ingleside formation. To the south 
of Lyons these sandstones and the crossbedded sa:ndstone are 
lithologically alike, and together constitute the Lyons, as that 
formation is known south of Boulder, and no strata correspond­
ing to the Ingleside are to be found. At the Wyoming line all 
the strata between the Ingleside formation and the Sundance 
are lithologically and stratigraphically a unit, and must there­
fore be included in the Lykins. Since the sandstone bands which 
unite to form the entire body of the Lyons, at the town of Lyons, 
first appear within these Lykins strata, entirely above the Ingle­
side formation, and since the Ingleside wedges out at a short 
distance north of Lyons, it is evident that the Lyons formation 
is but a hard sandstone series developed in the basal part of the 
Lykins. It would therefore seem desirable to regard the Lyons 
as a 'lithological, rather than a stratigraphical, unit. Otherwise 
the Lyons must be regarded as merging laterally into the Lykins 
north of the town of Lyons. 

Overlying the Lykins formation between the Wyoming line 
a·nd the Cache la Poudre River is a series of massive sandstones 
from 100 to 150 feet thick, the lower two-thirds of which is pink, 
grading to yellow, and the upper one-third yellow to creamy 
white. There as an abrupt and very pronounced lithological 
break between the soft, brick-red Lykins shales and shaly sand­
stones, and this overlying massive, harder, pink sandstone, but 
no discovered unconfo_rmity, either angular or erosional. This 
abrupt' change in sedimentation conditions is wide-spread. No 
unconformity has been noted between the pink, massive sand­
stone and the ye1low sandstone, though there are a lithological 
change, a difference in color and a difference in cross-bedding, 
indicating ru change in sedimentation conditions. We have no 
fossils from the pink sandstone and no identifiable specimens 
from the yellow. The yellow portion-upper one-third-is un­
doubtedly equiva·lent to Darton's Sundance; and the pink lower 
two-thirds may be also, or may be transitional between Lykins 
and Sundance. I have confined the Sundance in Colorado to the 
yellow upper third, which forms a: series of from 25 to 40 feet 
of yellow and white sandstone at the northern Colorado Iine. 
This gets thinner and thinner southward toward the Cache la 
Poudre, beyond which it is not found. Hence no Sundance is 
mapped south of that river. If the pink sandstone is regarded 
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as Sundance, it would have to be carried to about th~ Big Thomp­
son River, west of Loveland.1 

Overlying the Sundance where present, and the Lykins where 
the Sundance is absent, is a series of strata containing a fresh­
water fauna, principally Unios and fresh-water algre, and these 
are considered of Jurassic age, the equivalent of the Morrison 
at Morrison. There is an unconformity between the Lykins and 
the Morrison, but it is slight and very difficult to detect, due to 
the character of the beds and the slight difference in dip between 
the strata of the two formations. In fact, in northern Larimer 
County the exact contact of Lykins, Sundance and Morrison is 
hard to place. The basal Morrison varies from sandstone in 
some places to shale, and possibly limestone, in others. There 
is a: marked change in color from the red or brown of the Lykins 
to the yellowish white or ash-gray of the Morrison. In places in 
northern Larimer County the Lykins gradually gets lighter in 
color, and there is almost a transition from the red Lykins to 
the gray Morrison. 

Within the "Red Beds" ,there are conditions which suggest 
interrupted deposition, such as the change in character and color 
of the sediments, and the presence of beds of gypsum; but there 
is no angular unconformity, unless it is the small one noted at 
the top of the Fountain formation, from about the town of Lyons 
southward. North of Lyons there was probably continuous de­
position, or nearly so, to the end of the Lykins period. 

LOCAL SECTIONS 

Fountain and Ingleside at North Table Monntwin, Lari1ner 
Oonnty, Colorado.-At the Wyoming line there is, at the base of 
the Fountain, a shale horizon containing chert boulders in which 
occur fossils of Mississippian age, identical with those of' the 

1 EDITOR'S NOTE.-Professor Henderson furnishes the following note upon this 
subject: . 

"The slight thickness of the strata between Butters' Lykins fossils, which 
are considered late Carboniferous or Permian, and the Morrison, which is late 
Jurassic or possibly Cretaceous, points emphatically to the probability of a non­
deposition or erosion period or periods during Permian, Triassic and early Jurassic 
time. The most likely place for such a break appears to be just at the top of the 
soft, brick-red Lykins material. My impression in the field was that the massive, 
pink sandstone above this break is much more nearly related to the yellow sand­
stone above, which Mr. Butters correlates with the Sundance, than to the under­
lying brick-red strata. Probably the upper limit of the Lykins should be placed 
at the top of the brick-red series, and the pink sandstone either placed in the 
Sundance, or, which is quite as likely, considered a distinct formation. As both 
these massive sandstones, the pink and the yellow, thin out and fi11ally disappear 
in coming southward from Wyoming, and the upper Lykins, as developed farther 
south, seems to belong with the strata in which a late Paleozoic fauna has been 
found, it is extremely likely that at least from the Big Thompson southward 
there is a marked, though not easily discovered, unconformity, representing 
Triassic and early Jurassic time)" 
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Millsap of Perry Park. These chert boulders seem not to have 
been formed in place, as they are somewhat rounded themselves, 
and are associated with smaller quartz pebbles, rulso somewhat 
rounded, and feldspar but little altered. Also, the chert boulders 
contain no foreign material, as they undoubtedly would if formed 
where they are now found. If not formed in place, the question 
immediately arises, Where were they formed? A study of the 
Millsap at Perry Park shows a soft, shaly formation, with a hard 
band or bands of chert. On slight exposure to the elements, the 
sof't shale would be easily eroded, without leaving any evidence 
of its presence; but the chert boulders would remain practically 
unaltered. Had there been such a formation at the Wyoming 
line before the Fountain was laid down, and it had been exposed 
to erosion, as would not be impossible when we remember that 
the basal Fountain is a very shallow water deposit, the chert 
boulders would have been left as boulders along the shore. The 
location of the chert boulders is such as to suggest that they were 
deposited in the low places of the slightly undulating sea-floor, 
probably by the action of the tides, waves and shore currents. 
The red iron cement may have been derived from the granites 
direct, or from the shale of the older formations, or both. 

'These chert boulders in the base of the Fountain seem to be 
more prominent near the Wyoming line, but in many places the 
actual contact with the granite is not exposed. Possibly, if the 
granite contact could be found in other places, remnants of such 
a formation might be found. Farther north, in Wyoming, would 
probably be the better place to look for such remnants, as all 
the formations seem to be better developed northward than 
southward; but, unfortunately, for the first few miles north of 
the Colorado-Wyoming line the contact with the granite is not 
exposed any better than in Colorado. 

This band is exposed in only a few places, and in these very 
poorly. It is probably less than 20 feet in thickness. Above this 
horizon the Fountain consists of a series of alternating bands 
of conglomerate, arkose, limestone, sandstone and shale, all 
more or less calcareous. There are several bands containing 
fossils of early Pennsylvanian age. Near the top of the ridge the 
arkose and conglomerate become less and less important, and 
limestones and sandstone cap the ridge. These limestones have 
been called "Lyons," and they are probably equiva-Ient to the 
Tensleep of Darton (9). They are equivalent to the upper part 
of the Casper formation of Darton. I have called them the 
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Ingleside formation. --4'he contact between the Ingleside and 
the Fountain is hard to pla:ce, but it appears to be at the top of 
the last prominent band of arkose conglomerate, though there are 
bands of sandstone in the Fountain similar to those in the Ingle-

-side. 'l.'he fossils of the Ingleside are Pennsylvanian, and of prac­
tically the same spedes as those of the Fountain. The basal 
Ingleside is a light-colored sandstone, somewhat harder than th( 
rest. Above the Ingleside occur the characteristic Lykins red 
shales and shaly sandstones. The dips in this region are from. 
10° to 30°, except where increased by local folding. At t]:tis 
point there is, if anywhere in the state, continuous deposition 
from the Fountain to the end of the Lykins period. 

Section of Lykins and Sundance at Heygood Canyon (Sand 
Creek).-At the contact with the Lykins the Ingleside is a 
creamy sal!dstone, with but little calcium carbonate. The dip is 
9° southeast. 

Sundance: Feet 
Sandstone-yellow, thick-bedded, soft, to basal Morrison 25 

Lykins: 
Sandstone-light pink, possibly, Sunda:nce. . . . . . . . . . . . 100 

Sandstone-thin-bedded; would make fair flagstones. . . 15 

Shale-soft, flaky and claJey sandstones, with one white, 
quite thin, limy band. . . . . . . . . . . . . . . . . . . . . . . . . . . 240 

Covered portion- part.ly thin, flaky, red shales. . . . . . . . . 20 

Shales and shaly sandstones-red, with a: few bands of 
limestone 10 to 12 inches thick. . . . . . . . . . . . . . . . . . . 90 

Shales-mottled, red, with bands of white limestone 
from 2 to 6 feet ............................ •. . . . 50 

Shales-soft, red, sandy; almost a sandstone in places, 
with several white, limy bands up to one foot in 
thickness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 

Sandstone-light pink; intercalated with grayish, sandy 
limestone, 2 to 8 feet thick, with a band of impure 
red limestone, which grades into a shaly sandstone 
near the top; this weathers away, leaving the lime­
stone capping the ridge; fossiliferous. . . . . . . . . . . . . 16 

Sandstone-red, massive, thick-bedded, quite soft; inter­
calated with bands of dark-red clay shale, 3 inches 
to 2 feet thick . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135 
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Lykins- Continued Feet 

Sandstone- basal Lykins; a soft, pink, rather friable 
sandstone, intercalated with a dark-red shale and 
several bands of light-colored, strongly calcareous 
sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 

Total ................................ . ..... 791 

This is the most complete exposure of the Lykins to be found 
in Colorado, so far as I know. The fossils are few and scattering. 
Bellerophon crassus and Myalina subqiiadrata have been identi­
fied from the fossiliferous horizon about 200 feet from the base. 

Lykins a,t Box Elder Canyon and South Table Mountain.­
The lo,yer part of the Lykins here is about the same as it was in 
Heygood Canyon. The fossiliferous.band is thinner, more sandy, 
contains more crystallized calcite, and the fossils are in poorer 
condition than they were in Heygood Canyon. The white, limy 
series which was found above the fossil horizon at Heygood Can­
.ron is either missing or represented by a few thin, light-colored 
bands of sandstone and a thin bed of gypsum of limited area. 
There is another bed of gypsum at the same horizon outcropping, 
in the road north of Table Mountain, not over a mile distant 
from the mouth of Box Elder Canyon. 

'l'he fold on the north slope of Table Mountain exposes the 
fossiliferous band found in Heygood Canyon. Above this horizon 
there is a bed of gypsum, which outcrops in the wagon-road, and 
above the gypsum there is a limy series very similar to the limy 
series above the fossiliferous horizon at Heygood Canyon. This 
is probably the horizon of the "crinkled sandstone" at Boulder. 
The gypsum is in several bands, from 2 to 12 feet thick, separated 
by thin, red shales, the upper bands being about 12 feet thick. 
Above the gypsum there is a shaly limestone series, some bands 
of which are quite calcareous. About 25 feet above the top of 
the gypsum bed, in the limestone shales, fossils were found, a list 
of which is inserted on a later page. The upper portion of the 
Lykins is practically all covered, but the band of yellow Sundance 
sandstone is exposed in one a:rea at an elevation of between 400 
feet and 500 feet above the fossil horizon. 

Owl Canyon.-At this point it is very difficult to separate 
the Ingleside from the Fountain. A coarse sandstone, which 
grades into a fine, red sandstone, seems to mark the base of the 
Ingleside. Conformably below this, at the top of the Fountain, is 

. . 
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a brick-red sandstone, grading into a shale toward the top. Next 
below this is a band of arkose. • Perhaps the top of the Fountain 
should have been placed at the top of this arl~ose, but the in­
tervening sandstone is soft, while the band now regarded as the 
base of the Ingleside is very hard, almost a: quartzite. No matter 
where the line is put, there will be lithologically similar bands 
both above and below it, as there is no abrupt change, but rather 
a gradual transition from the one formation to the other. 

Section of Ingleside Formation at Owl Canyon.-
Feet 

Limestone- pinkish, white, to base of Lykins shale. . . . . . . . . 15 
Sandston~soft, poorly cemented . . . . . . . . . . . . . . . . . . . . . . . . 12 
Sandstone--pink, thin-bedded, somewhat limy ........... 12- 14 
Limestone-mottled, pink and gray. . . . . . . . . . . . . . . . . . . . . . . 4 
Sa:ndstone--limy, pink ................................ 10- 12 
Sandstone- soft, massive . . ........... . ... . ........... 12- 14 
Sandstone--gray, limy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Sandston'e--soft, mass,ive, red . ........................ 12- 14 
Limestone- lighter-colored, sandy, thin-bedded............ 4 
Sandstone- basal Ingleside formation; hard, thick-bedded, 

limy near the top ................................. 25- 30 

This upper band of limestone burns to a white lime, and is 
quarried _at Ingleside by the Great Western Sugar Company for 
use in its factories in northern Colorado. Fossils of Pennsyl­
vanian age were found about 4 feet from the base of this upper 
band. The dip varies from 10° to 12°, and is nearly due east. 

On following southwa'rd, the upper four-foot band of lime­
stone thickens rapidly to about 12 feet, a,nd thins down again as 
rapidly to about 4 feet. This lens-like form is characteristic of 

,the limestones. The sandstone bands retain about the same thick­
ness. At Ingleside there are three bands of limestone, each from 
10 to 14 feet thick. The lowest one is quite sandy, but the upper­
most is sa:id to be 99½ per cent pure calcium carbonate. Farther 
south the two lower bands have a; tendency to become sandy, and 
sandstone layers become interbedded with them to surh extent 
that the pure limestone is reduced to a thickness of aliout two 
feet. Just south of Ingleside the lower band wedges out entirely, 
but the other two, although, getting much thinner, may be traced 
continuously to within a quarter of a mile of the Cache la Poudre 
River. At this point the ridge is low a:nd makes an abrupt turn 
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to the west. From Ingleside southward the Lykins outcrops in 
a low ridge of very much crossbedded sandstone, which will be 
referred to in the following pages as the "Crossbedded sand­
stone." It looks very much like the Lyons of Boulder, and it is 
separated from tl:1;e Ingleside by shales that are identical in char­
acter with those of the Lykins. On this ground, both the sand­
stone and the shales below have been included in the Lykins 
formation. Just north of the Poudre River the ridge turns west 
for about a quarter of a mile, and then turns a·gain as abruptly 
and resumes its old course, a little east of south. In this bend the 
.Ingleside shows practically no limestone, and the ridge it forms is 
no more prominent than that of the Crossbedded sandstone. 
Above the Crossbedded sandstone the Lykins is not well exposed, 
and only the red shales are visible; probably the upper red sand­
stone is absent at ·this point. 

BellvueJ North of the Cache la Poudre Rive1·.- The Fountain 
formation is a series of alternating arkose, arkose conglomerates, 
and dark-red, clayey sandstones. The basal Ingleside is a hard, 
thick-bedded, creamy sandstone, with thinner beds near the top. 
It contains one band of sandy limestone, 6 feet to 8 feet thick. 
The uppermost member of the formation is a heavy-bedded sand­
stone. Between the 'Ingleside .ridge and the Crossbedded sand­
stone ridge a valley has been cut in the Lykins red shale. The 
Crossbedded sandstone is 15 to 20 feet thick. Above this in one 
place, and separated from it by a; few feet of shales, is a small 
bed of gypsum. Above this gypsum there are 3 to 4 feet of lime­
stone. This sequence of beds suggests the section north of Table 
Mountain, but the strata at this point are non-fossiliferous. A 
few cherty concretions occur in one layer nearer the base. 

BellvueJ South of .tht Cache la Poudre River.- The Ingle­
side is about the same as it was north of the river, but is perhaps 
somewhat darker in co.Jor and contains two narrow bands of 
white, sandy limestone. Above the Ingleside are the red shales 
and the Crossbedded sandstone of the Lykins. The latter forms 
a ridge fully as prominent as that of the Ingleside. Above the 
Crossbedded sandstone the red shales contain one limestone 
band. At this place most of the quarries are in the Ingleside, 
but there is one in the Crossbedded sandstone of the Lykins. 
Most of the rock is not well cemented and is too soft for a good 
building stone. It is also quite likely 'to be irregular in hardness. 

South of Bellvue the Crossbedded sandstone approaches 
nearer and nearer to the Ingleside, the shales between become 
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more and more sandy, and in places true sandstone occurs in 
narrow bands, which resemble both the Ingleside below and the 
Crossbedded above. About ten miles south of Bellvue one of 
these sandstone bands becomes so prominent as to form a small 
ridge between the Ingleside and the Crossbedded sandstone. The 
upper portion of the Lykins is red shales and sandstone, and 
the uppermost band grades from red through pink to yellow and 
white. The upper yellow to white sandstone at this point may 
represent Sundance, but the correlation is uncertain, and the 
exposure so limited in thickness and extent that it is considered 
Lykins. Through this area there is usually no limestone, but due 
west of Fort Collins the Ingleside contains two lens-like bands 
of limestone. The Crossbedded sandstone at this point looks 
more like the Boulder Lyons than does the Ingleside. South of 
this point all the quarries are in the Orossbedded sandstone, as 
the Ingleside is in thin, irregular bands. 

Stout.-The Fountain is a series of arkose, conglomerates. 
dark-red shales, and sandstones. The Ingleside is somewhat 
thinner and contains no limestone bands. The Crossbedded 
Lykjns is closer to the Ingleside. North of Stout there is a series 
of calcareous strata in the Lykins, separated from the Cross­
bedded sandstone by from 30 to 40 feet of shales. These bands, 
which make a slight ridge, are in about the same horizon as the 
Crinkled sandstone of Boulder, .and consist of about 50 to 60 
feet of thin limestones, shales and sandstones. And in the basal 
member, which is an impure limestone, fossils are found. This 
series appears to be a local development, as it extends but a 
short distance north and south. Some of the bands of' limestone 
in this series reach a thickness of 3 feet, but no fossils were 
found above the basal member. All the Ingleside stone is clayey, 
and chert occurs in one band. 

The Crossbedded sandstone is about 50 feet thick, and all 
except the upper ·10 or 12 feet is rather heavy-bedded, and cross­
bedding is prominent throughout. Below the Crossbedded sand­
stone there are about 100 feet of alternating sandstones and shales, 
with sandstones predominating. At the base there is a very per­
sistent band of red shale, which makes it possible to separate 
the Lykins from the Ingleside. In the Ingleside the two cal­
careous bands are still present, but they would be more suitably 
described as calcareous sandstones. Dr. G. H. Girty identified 
llfyalina wyorningensis and 111yalina pemttenuata from the fos­
siliferous horizon in the fossil beds in the Lykins from Stout. 
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South of Stout the calcareous shales are present above the 
Crossbedded sandstone, but contain no fossils. A small bed of 
gypsum was noticed in one place. The limestone has been burned 
for lime, but must have made a poor lime on account of the high 
content of clayey material. This limy series is undoubtedly the 
Crinkled sandstone hotizon of the Boulder quadrangle. The 
Ingleside and the Crossbedded sandstone of the Lykins may be 
traced continuously as distinct formations as far south as the 
Big Fold west of Loveland. In this Big Fold the Lykins contains 
good gypsum in a bed ~5 to 30 feet thick. 

jJf'asonv,ille.-At Mrasonville ihe Fountain is very similar to 
the Boulder Fountain, and consists of a series of arkose, con­
glomerates, micaceous sandstones, and shales. The Ingleside is 
less than 100 feet thitk and consists of rather hard, thin, cross­
bedded, pink-to-red sandstone. It becomes more and more like 
the Lykins below the Crossbedded sandstone, which is here about 
80 feet thick. The basal Lykins is the da1·k, brick-red shale 
which has been so persistent. At this point it is from 3 to 10 
feet in thickness, and considerably harder than it was at Owl 
Canyon. This is probably due to the metamorphism caused by 
the folding. '!.'he Crossbedded sandstone is about 50 feet thick, 
forms a more prominent ridge than the Ingleside, and contains 
all the quarries. Aborn the Crossbedded sandstone the Lykins 
shales ate not well exposed. 

Arkins.-The quarries at A1·kins are in a ridge of the Cross­
bedded Lykins, while that portion of the formation below the 
quarry ridge forms a slope into a shallow gulch. Just a little 
north of the Big Thompson River there are th1·ee low ridges. 
From west to east the first one is the Ingleside ridge, the third 
one is the Crossbedded sandstone ridge, while the one between 
is in the Lykins below tlle Orossbedded sandstone. Just north 
of the Estes Park stage-road occurs the first Crinkled sandstone 
which shows the characteristic ci-inkling. It is very calcareous, 
and contains a band of good limestone, from Z to 8 feet thick. 
There are 30 feet of red shales separating it from the Crossbedded 
sandstone, which is ci-eam-colored and from 30 to 40 feet thick. 
The Ingleside is about GO feet thick and harder, better cemented 
and thicker than it has been, more nearly resembling the Boulder 
Lyons. 

Cottonwood Oreek.-The Fountain is about the same as at 
Masonville, and near the top there is a band of limestone. The 
Ingleside is about GO feet thick, and is a thin, crossbedded, light-
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pink sandstone. The material is so different from that of the 
Fountain that the point of contact is easy to determine. Above 
the Ingleside there are from 25 to 30 feet of alternating shales 
and sandstones, of the lower portion of the Lykins. The shales 
are mottled red and white, and there is a thin band of mottled 
shale just below the Crossbedded sandstone. The Crossbedded 
is from 30 to 40 feet thick. Above it the Lykins is covered. 

Carter Lake.-A cross-section shows two ridges, one capped 
with the Crossbedded sandstone, the other by sandstone of the 
lower portion of the Lykins. The top of the Fountain is a heavy­
bedded arkose, which is followed by a-bout 12 feet of thin-bedded, 
pink, very much crossbedded sandstone. This is all that is left 
of the Ingleside, as above it there is the band of red shale which 
has been found so persistently at the base of the Lykins. Above 
this band is a series of sandstones, with a few thin shale bands 
near the base, some of the sandstone containing a little feldspar 
and mica. The Crossbedded sandstone is very hard and varies 
from creamy white to a yellowish brown on the weathered sur­
face. This is undoubtedly the horizon that is quarried at Lyonil. 
In no place are there quarries in a horizon as low as the Ingleside. 
Above the Crossbedded Lykins from 30 to 40 feet is the Crinkled 
sandstone, which is quite limy, one bed of from 2 to 3 feet being 
a good limestone. One noticeable thing about this section is the 
thinning-out of the Ingleside from 60 feet at Cottonwood Creek 
down to 12 feet here; but it was noticed in following down that_ 
the Ingleside rapidly gets thinner, while the lower Lykins holds 
its thickness and becomes relatively more important. 

Town of Lyons.-The Fountain is thicker than at points 
farther north, with increased hardness, due probably to the 
movement and pressure of folding. Some bands of sandstone in 
the Fountain look very much like bands in the Ingleside. The 
top of the Fountain is a variegated red and white, fine-grained 
arkose, below which there is a band of limestone 1 to 11/2 feet 
thick. This contains cavities filled with calcite crystals, which 
may possibly result from replacement of fossils_. The lower 
portion of the Ingleside is a hard, thin-bedded, creamy sand­
stone. Following this is thin-bedded sandstone, which is being 
quarried for flagstone. It is practically impossible to separate 
the Ingleside, if present, from the Crossbedded sandstone and 
the lower portion of the Lykins below the Crossbedded, because 
of the change, due to pressure and movement of folding. Prob­
ably, if Ingleside is present here at all, it is represented by the . 
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lower 6 to 8 feet, and the remainder is in the same horizon as 
the lower portion of , the Lykins. The quarries here at Lyons a:re 
undoubtedly in the horizon of the Crossbedded Lykins, with 

. perhaps one or two in that portion of the Lykins below the Cross­
bedded sandstone. From this point southward this whole series 
will be called the Lyons; that is, the Ingleside, if present, and 
the Crossbedded sandstone, taken together; thus following Fenne­
man's nomenclature. 

Lefthand Creek.-At this point there is a band of hard, red 
sandstone from 6 to 8 feet thick at the base of the Lyons, followed 
upward by from 8 to 12 feet of sandstone, which contains so much 
feldspar that it approaches a fine-grained arkose in character. 
Above this there are 60 to 70 feet of massive, creamy sandstone, 
having a pink tinge in places. Above this and below the Crinkled 
sandstone ther,e is an intrusion of mica dacite into the shales. 
Possibly the two lower members which were put into the Lyons 
should have been placed in the Fountain, but at Lyons 
there are similar bands having the same rough, irregular manner 
of weathering and the same cross•bedding, and there they belong 
to the base of the Lyons. 

Bear Canyon (Near Boulder) .-The Fountain is a thick and 
hard, high, jagged ' ridge, including the "Flatirons." In contact 
with the arkose of the Fountain are moi'e than 100 feet of rather 
heavy-bedded, creamy sandstone. This represents all the sedi­
ments from the top of the Crossbedded Lykins to the top of the 
Fountain, and since it is impossible to make any subdivisions, it 
will all be regarded as Lyons. There are about 30 feet of soft, 
red shales above the Lyons, and then follow 12 to 15 feet of 
Crinkled sandstone. Above this the Lykins formation is covered 
with wash. 

Ralston Creek.-The Fountain formation is very thick north 
of Ralston Creek, Ralston Peak being practically all Fountain, 

• while south of the creek it 'is quite thin. The Fountain is con­
siderably altered here and much resembles granite, and, were it 
not for large, rounded pebbles, pari.icularly pebbles of white 
quartz, it might easily be mistaken for granite. The Lyons is 
quite thick, pink in color, and is capped with a band of thin, 
Crossbedded sandstone. It is hard to determine the contact be­
tween Fountain and Lyons, but probably it should be placed at 
the top of the last band of arkose. The Lykins is exposed in only 
a few small patches, and is recognized by the Crinkled sandstone 
horizon. 
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Morrison.-The Fountain, known locally as the "Old Red 
Rocks," is at least 500 feet thick, and is characterized by a jagged 
ridge, in which occur several triangular blocks of strata, known 
as "Flatirons." The Lyons is represented by about 200 feet of 
light, yellowish-gray, rather soft sandstone, of which the upper 
20 to 30 feet show considerable crossbedding. Above this are 30 
to 40 feet of soft, red Lykins shales; then 8 to 10 feet of rather 
limy, Crinkled sandstone, in places showing 2 feet of good lime­
stone. No fossils were found, but there is much calcite in small 
cavities, which may be the remains of fossil~. Above the Crinkled 
sandstone there are 150 to 200 feet of soft, red shales. The con­
tart with the Morrison is not exposed. 

Turkey Creek.-Turkey Creek is a few miles south of 1\forri­
son. The formations are about the same, but the Fountain and 
Lyons are thinner and do not make such a prominent ridge. The 
Lykin's shales are a little thinner below the Crinkled sandstone, 
which occurs in two bands, separated by from 12 to 15 feet of red 
shale. The lower band is about 3 feet thick, and the upper 8 to 10 
feet. There are less than 100 feet of Lykins shales to the base of 
the Morrison. Near the top of the Lykins there is locally a bed 
of yellow sandstone, not unlike that in northern Larimer County. 
The Morrison is fairly well exposed, and consists of a shale _series, 
interrupted by hard bands of limestone and sandstone. A thin 
bed of gypsum occurs toward the top of these shales. 

Deer Greek.-Conditions are similar to those at Turkey 
Creek. The Fountain is thicker but softer, a·nd the Lyons is the 
ridge-maker. The Crinkled sandstone of the Lykins is in two 
bands, separated by 12 to 14 feet of shales. The lower half of 
the upper band is a fairly good limestone, but the upper half 
is a calcareous shale. 

Indian Creek.-The Fountain is quite thick, and is exposed 
in several saw-toothed ridges. The Lyons is about 75 feet thick, 
and about 30 feet of shales intervene between it and the Crinkled 
sandstone, which is in two bands-the lower 3 to 5 feet thick, and 
the upper 8 to 10 feet. No fossils were found, but small cavities 
filled with calcite suggest that possibly fossils were once present. 
All higher formations up to the Bakota: are covered by alluvium. 

Perry Park.-The Fountain is thick, and consists of alter­
nating hard and soft bands, which result in the formation of 
saw-tooth ridges and intervening valleys. The Lyons is also 
quite thick, and varies in color from red to white, but is usually 
crea:m-colored. The exact contact of the Lyons with the Foun-
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tain is hard to determine. Above the L:rons are from 20 to 30 

feet of soft, red shales, followed by the Crinkled sandstone in 

two bands, of which the lower is calcareous. About one-quarter 

of a mile south of the lake in Perry Park fossils were found in 

a band about 6 inches thick near the base of the Ol'inkled sand­
stone. In the upper portion of the Lykins there is a bed of 

gypsum, 40 to 50 feet thick, which is overlain by limestone re­
sembling the Morrison. The following fossils, identified by Dr. 

G. H. Girty, were found in this fossiliferous horizon: 

Myalina wyomingensis. 
Myalina perattenuata. 
Alula squamulifera. 
Alula, gi!berti ( ?) 

Pleurophorus sp. 

Colorado Springs between Foiintain Creek ancl Bear Creek.-­

The basal sedimentaries are covered. The lowest member exposed 
is the red conglomerate, followed by a brick-red sandstone in 

alternating hard and soft bands. Above this is a pink, cross­

bedded sandstone, undoubtedly Lyons, but it is difficult to set it 
off definitely from the Fountain. This is followed by 30 to 50 

feet of soft, red Lykins shales, containing the Crinkled sand­

stone near the top. The Crinkled sandstone here is from 8 to 

10 feet thick. The lower half is a good limestone, but the upper 

half is clayey. The Morrison is not well exposed. 

Between the Arkansas River ancl the New Mexico Line.­

There is no exposure which can be assigned to the Lykins, unless 
it is the upper part of Hills' Badito formation in Red Canyon, 

just north of Badito. These sediments are lithologically similar 
to the Lykins shales, but there is no Crinkled sandstone horizon. 

They are finer-grained than the lower part of the Badito forma­

tion, but much brighter red in color than the rest of the Badito, 

or any other formation along the entire Front Range. No fossils 

were found in the formation. 
The slopes of the Sangre de Cristo Mountains on the western 

side of Huerfano Park were not studied. In many places south 

of the Arkansas River the Dakota sediments lap over onto the 

granite. The larger portion of the country is rather heavily 

timbered and deeply covered with wash, and is hard to work. 

Reel Canyon North of Baclito.-The base of the Badito forma­
tion is not exposed, but there are 300 to 400 feet of a-rkose and 

conglomerates which are identical in appearance with the Foun­

tain. As the area is so isolated from the known Fountain areas, 
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positive correlation was not attempted. There are no sediments 
corresponding in lithologica-1 character to the Lyons, and if that 
formation is represented, it is by sediments of a different char­
acter. Above the upper band of arkose there are about 75 feet 
of bright-red shales and clayey sandstones, resting apparently 
conformably upon the arkose. Following this are 15 to 20 feet 
of a lighter-colored sa·ndstone, similar to one in the northern 
part of Larimer County in the LJkins formation. Following 
this are 40 to 50 feet of red sandstone, some bands of which are 
quite hard. The red shales become mottled near the top. Above 
this there are bands of purple, shaly sandstone, alternating with 
layers of calcite from 1 to 6 inches thick. At the top there are 
12 to 15 feet of soft, yellowish sandstone. The dip is about 36° 
east. If this series represents the Lykins, it is much thicker 
than is usual in central Colorado, and is comparable to the Ingle­
side and Lykins of Northern Larimer County. It very much 
resembles the Ingleside of Larimer County. 

Six Miles Northwest of Badito.-This exposure is on the west­
ern side of the ridge, 2 or 3 miles due west of Red Canyon. The 
conditions are similar to those in Red Canyon. The Lykins ( ?) is 
all red shales and sandstone, with no light-colored bands. It is 
much harder to separate it from the rest of the Badito forma­
tion than it was in Red CanJon. The base of the Badito is ex­
posed, and the lower part consists of 400 to 500 feet of sediments. 
The lowest member is a very coarse conglomerate, containing 
gneissoid and granitic boulders up to 2 feet in diameter and not 
well cemented together. It lies "·ith angular unconformity upon 
the pre-Cambrian rocks. Above the conglomerates are arkose and 
other bands of conglomerate, not nearly so coarse and much bet­
ter cemented than the basal band. Following this are the red 
shales and sandstones of the Lykins ( ?) . The pre-Cambrian 
rocks show their sedimentary origin much better than usual. 

AGE AND CORRELATION OF THE LYKINS 

Age.-The "Red Beds" in northern Larimer County are very 
thick, and probably present quite the most complete record to 
be found on the eastern slope in Colorado. The Mississippian 
period is represented by a thin band of chert in a dark-red shale 
formation in Perry Park. Overlying the Mississippian or older 
formations is the Fountain series, considered equivalent to the 
Hermosa formation, containing a Pennsylvania fauna. OYerlying 
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the Fountain in the northern part of the state is a series of lime­
stones and sandstones (the Ingleside), which Professor Henderson 
in his report correlates provisionally with the Lyons of Fenneman; 
but the present work has shown that the series at Box Elder Creek 
represents at best only the horizon of the lower part of Fenneman's 
Lyons, and is possibly entirely below it This series contains 
Pennsylvania fossils at several horizons. One such horizon is at 
the very top. Professor Henderson is now inclined to the view 
that the Ingleside is below the Lyons. Overlying this is the Lykins 
formation, and at one horizon about 200 feet from the base, at 
Heygood and Box Elder Canyons, Belierophon crassus and 
Myalina subquadrata were found. The same species are found in 
the Fountain and Ingleside below. On this evidence, together 
with the fact that there is no angular unconformity, and no 
marked difference of lithological character, this basal portion of 
the Lykins is assigned to the Pennsylvanian period. On the 
northern slope of Table Mountain, Larimer County, 40 to 50 feet 
higher than the lower fossiliferous stratum, and separated from 
it by a gypsiferous series, another fossiliferous stratum occurs. 
This is probably more than 300 feet from the top of the Lykins 
formation, and seems to be in the same stratigraphic position as 
the fossiliferous beds near S-tout, and also those in the Crinkled 
sandstone near Perry Park. At Stout, and also at Table Moun­
tain, the "crinkly" structure is not present. From this horizon 
Dr. G. H. Girty identified the following fossils: 

From Table ]\fountain: 
Myalina wyomingensis 
Myalina perattenuata 
Alula squamulifera 
Murchisonia buttersi 

From Stout: 
Myalina wyomingensis 
Myalina perattenuata 

From Perry Park : 
Myalina wyomingensis 
Myalina perattenuata 
Alula squamulifera 
Alula gilberti (?) 
Pleurophorus sp. 

'l'his fauna has been recently discussed, Alula sqitamulifera 
and Murchisonia bittt,;rsi described as new, and Allerisma (Pleu-
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rophorella?) gilberti removed to the new genus Alula, by Dr. Girty 

(18a). 

It will be seen that the faunas are essenti:1lly the same, and 

while some of the species are new, the number of known forms 

is such that Dr. G. H. Girty believes a tentative correlation with 

the Rico formation of the San Juan region is justifiable. The Her­

mosa is Pennsylvanian, while the Rico is considered, tentatively, 

Permian. This leaves 100 to 400 feet of shales to represent the 

Permian or the remainder of the Permian, the Triassic, and, all 

the Jurassic up to the Morrison. These sediments are usually a 

soft, red shale or shaly sandstone, and the conditions of deposition 

were apparently unfavorable for the preservation of fossil evi­

dence. 
There seems to be no angular unconformity between Lykins 

and Sundance, or between Sundance and Morrison, or between 

Lykins and Morrison where the Sundance is absent. The charac­

ter of the Lykins is such that erosional unconformity would be 

yery difficult to detect, but the Sundance should show erosion, 

if it occurred. Of course, it is quite possible that the Sundance 

is rather local and never occurred where it is not now found. 

There seem to be more sediments above the Crinkled sand­

stone in the northern part of the state than there are in the cen­

tral and southern parts. In fact, the best section of the Lykins 

in the state is found in northern Larimer County, and it is pos­

sible that over the li,ne in Wyoming an even more complete sec­

tion might be found. Triassic vertebrate remains are reported by 

vVilliston about 200 feet from the top of the "Red Beds" from the 

Popo Agie River, which is east of Lander (31). If these "Red 

Beds" can be correlated with those of Colorado, and the identifica­

tion is correct, possibly the Triassic may be represented in north­

ern Larimer County. The conditions seem to show that, from the 

·wyoming line south, there was either less and less deposition, 

or more and more subsequent erosion. It seems probable that, 

if it is ·possible to work out the age of the upper part of the 

Lykins, it must be done in Wyoming. 
Correlations.-The correlation of the l~ountain, Ingleside, 

Lyons and Lykins along the foothills from the Wyoming line to 

Colorado Springs is a question of recognizing the same forma­

tion under different names. This has been discussed under the 

paragraphs headed "Formation Names." Thus the Fountain of 

Fennema:n in the Boulder quadrangle is equivalent to the lower 

part of the Fountain of Cross in the Pikes Peak area. The 
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Fountain, Ingleside and Lyons together are equivalent to the 
Lower Wyoming of' the Denver Basin area. The Lykins is equiv­
alent to the Chugwater of D[arton and the Upper Wyoming of 
Emmons. The upper portion of the Fountain and the Ingleside 
together are equivalent to Darton's Casper formation. The 
Lyons is equivalent to the Creamy sandstone of the Denyer Basin 
area, but Darton's Tensleep is not the equivalent of the Lyons 
and the Creamy sandstone. It is a lower horizon, and can be 
correlated only with the lower portion of the Lyons, and also the 
Ingleside. An explanation of this requires a description of 
conditions in northern Colorado. This has been made under 
"Formation Names." Darton's Tensleep in Colorado is probably 
in part equivalent to the sandstone-limestone series; that is, the 
Ingleside formation. 

Owing to the absence of fossil evidence in the Badito forma­
tion, and from the fact that it is separated so widely from any 
recognized Fountain exposures, it has not been definitely cor­
related with the Fountain. Lithologically they are very similar, 
and the Badito overlies pre-Cambrian rocks unconformably, bear­
ing about the same relation to overlying formations as does the 
Fountain. On these grounds they are at least approximately 
in the same horizon. 

The Outler formation is defined as that portion of the "Red 
Beds" lying above the Rico, where that is present, or otherwise 
as succeeding the Hermosa, and below the Dolores. The Outler 
is assigned to the Permian purely on stratigraphic grounds, and 
is separated from the Rico by a purely arbitrary line. There 
seems to be as good ground for assigning the Lykins, above the 
Crinkled sandstone, or at least the lower portion of it, to the 
Permian, and thus correlating it' with the Outler. 

Above the Outler formation in the San Juan region is a 
series of sandstones, sandy shales and conglomerates which vary 
in thickness from 800 to 400 feet, and from that down to 30 feet 
at the San Miguel River, disappearing entirely north of this 
river. These shales and sandstones are a bright vermilion in 
color, and are known as the Dolores formation. They are as­
signed to the Triassic age because of scanty, but wide-spread, 
vertebrate, invertebrate and plant remains. The extreme upper 
portion of the Lykins in Larimer County may be equivalent to 
the Dolores, a:i;id thus be Triassic. If' so, it is impossible to di-aw 
a line between the Permian and Triassic in eastern Colorado. 
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Dr. Girty, in Professional Paper No. 16, in his correlation 
says that "the ,evidence seems to show that the lower Pennsylva­
nian deposits of the San Juan, Crested Butte and Leadville areas 
are essentially synchronous." 

There seems to be sufficient evidence for the belief that the 
Fountain also was laid down at this time. 

The following is a partial list of fossils identified from the 
"Red Beds" of the Front Range: 

From the Fountain: 
. Manitou region: 

Orbiculoidea manhattanensis 
Marginifera ingrata 

Livermore quadrangle: 
Chaetetes milliporaceous 
Derbya n. sp. 
Meekella striaticostata 
Productus nebraskensis 
Spirifer rockymountanus 
Squamularia perplexa 
Ambocoelia sp. 
Composita subtilita 
Myalina swallowi 
Myalina subquadrata 
Bellerophon crassus 
Nautilus sp. 
Phillipsia aff. major 

From the Ingleside (Lyons of Professor Henderson) : 
Livermore quadrangle: 

Myalina subquadrata 
Myalina aviculoides 
Bellerophon crassus 
Meekella striaticostata 
Productus cora 
Loxonema sp. 

From the Lykins: 
Lower horizon : 

Myalina subquadrata 
Bellerophon crassus 

Upper horizon, identifiEd by Dr. G. H. Girty: 
Myalina wyomingensis 
Myalina perattenuata 
Alula squamulifera 
Alula gilberti ( ?) 

Pleurophorus sp. 
Murchisonia 
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Of the L;ykins fossils all except Alnla squa11rnlifera and Mur­
clvisonia buttersi, which are new species, and Alula gilberti (?) are 
found in the Rico formation of the San Juan region. Gii-ty 1·e­
ports about thirty-seyen species from the Rico. Of these, Bellero­
phon crassus and JJlyalina subq1tadrata, and others, also occur in 
the Hermosa. It will be noticed by the list of the Lykins fossils 
that these two occur at a different and lo1Yer horizon in the Lykins 
than the 1'emainder. This rather strengthens the correlation of 
the Lykins ,vith the Rico . . Bellerophon crassus and Myalina siib­
qucul,rata are found in the Ilermosa: and other Pennsylvanian 4ori­
zons lower than the Rico. Pleurophorus subcostatus and Pleuro­
phorns occidentalis occur in several localities, but it is by no 
means certain that the Pleurophorous of the Lykins belongs to 

• either one of these species. A doubtful identification of Myalina 
wyo1ningensis has been made from Leadville. ,Yith these possi­
ble exceptions, none of the Lykins fossils have been reported by 
Girty from any formations in Colorado other than the Rico. In 
summarizing, it will be seen that there is fairly good evidence for 
correlating the Lykins with the Rico, and no evidence for corre­
lating it with any other horizon. The Lykins fossils were col­
lected from localities a long distance apart-from the extreme 
northern part of Larimer :county in the north, to Perry Park 
iri El Paso County in central Colorado-so that the Lykins ap­
pears to be more widely distributed than the Rico. 

On comparing the Fountain fauna with that of the Ingle­
side formation in the northern part of the state, it will be seen 
that, with one or two exceptions, all the fossils reported in the 
Ingleside are reported from the Fountain, so that they will be 
considered together, thus treating this series as if it were merely 
the upper portion of the Fountain, which in reality it is, as it 
is exceedingly difficult to draw a line between them in many 
places, .on either lithological or structural grounds. Myalina sub­
quadrata and Bellerophon crassus-species common to both this 
series and the Fountain-are also found in the lower part of the 
Lykins formation in northern Larimer County. 

On examination of the fossils in the various localities, it will 
be noticed that those in common are the ones that are most fre­
quently met with in the Fountain, and those which differ are 
those which are not so frequently met with, or are in such poor 
condition that genera only could be determined. When it is re­
membered that many of the localities were on opposite sides of 
the then existing land area, and hence were more or less isolated 
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from one another, the correlation becomes more noteworthy. 
There seems to be enough evidence to correlate the Fountain, In­
gleside and Lyons with the Ilerrnosa. If this correlation is 
accepted, the correlation of the Fountain with the Maroon ,of 
Crested Butte and the Weber of Leadville follows from Dr. Girty's 
correlation ( 15). 

Section No. I is just north of Table Mountain, in northern 
Larimer County. This section shows the F,ountain compara­
tively thin, being only about 500 feet, but probably complete, as 
a good deal of the formation is finer-grained sandstone, sandy 
limestone, and sha·le in contact with the coarser arkose and con­
glomerates which represent a greater part of the formation in 
those places farther south where it is thicker. In this section 
the Fountain shows conglomerates containing chert and other 
boulders at the base, and arkose higher up. Nearly all the strata, 
even the conglomerates and arkose, carry lime in varying quan­
tities. The Ingleside consists of about 125 feet of fine-grained 
limestone. There appears to have been continuous, or nearly 
continuous, deposition from the basal Fountain to the top of the 
Ingleside, and it is difficult to separate the two formations. The 
Lykins is 791 feet thick, and shows the most complete section 
of this formation to be found in Colorado. It is composed of 
fine, brick-red shales and shaly sandstones, with a few bands of 
sandy or shaly limestones, some of which contain fossils. The 
lower fossiliferous band is about 200 feet from the ba·se. The 
upper is from 75 to 100 feet higher, and is separated from the 
lower by the characteristic red shales and a thin bed of gypsum. 
The top of the Lykins is a massive, red sandstone, containing 
more or less clay in the lower part. It varies in color from 
brick-red to pink, to the yellow of the Sundance. 

Geologists who have worked in this region have regarded 
the gray strata as the basal part of the Morrison, but a study 
of the section shows no evidence of an unconformity, and as there 
is no fossil evidence to aid in placing the contact, one naturally 
looks for the most important lithological change as the most 

• natural place for the contact of the two formations. This is the 
change from the massive, white-to-yellow sandstone of the Sun­
dance, to the fine, gray-to-drab, flaky shales. There are, however, 
thin bands of similar white sandstone at various horizons in the 
shales. It is possible that farther south one of these bands may 
thicken and form the basal member of the Morrison as it occurs 
at Boulder. If it is assumed that the basal part of the Morrison 
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in northern Larimer County is the massiYe, white-to-gray sand­
stone, it is extremely difficult to fix upon the contact between 
this formation and the Sundance. 

Section No. II is north of Owl Canyon and about 15 miles 
south of Section No. I. In this section the Fountain is a little 
thicker and contains less lime in the lower part. The Ingleside 
is of' about the same character and maintains a thickness of 
about 125 feet. The calcareous bands of the Lykins are thinner 
and more clayey, and no fossils were found in them. The Sun­
dance is thinner, from 10 to 15 feet, and often absent. About 
100 feet above the top of the Ingleside an inconspicuous band 
of light-colored, much Crossbedded sandstone appears in the 
shale, and thickens southward to about 6 feet, forming a low 
ridge. From this point south it gradually attains a maximum 
thickness of about 70 feet. This band can be traced continuously 
to Lyons, where it forms the top of the Lyons formation. The 
Lykins below this band becomes more and more sandy toward 
the south, and at Lyons it has become so much like the Cross­
bedded sandstone that it is practically impossible to separate the 
two. The Lykins at this point is about 525 feet thick. 

Section No. III is at Stout, about J 8 miles south of Section 
No. II. In this section the Fountain has thickened to about 900 
feet, and there is more arkose and conglomerate and less lime­
stone. The Ingleside is thinner and contains less lime, the thin­
ning-out being due apparently to the wedging-out of the lime­
stone members, as the sandstone maintains about its normal 
thickness. The Lykins also is somewhat thinner. The Cross­
bedded sandstone is about 50 feet thick. I have discontinued 
the line separating the Crossbedded sandstone from the lower 
Lykins sandstone between Sections Nos. III and IV, because at 
Section No. IV there is no way of distinguishing the contact; all 
that can be said of Section No. IV is that the upper portion is 
Crossbedded sandstone. Otherwise they are lithologically alike. 
From 30 to 40 feet above the Crossbedded sandstone, at Stout, 
there is a limy series 50 to 60 feet thick, consisting of sandy or 
clayey limestone bands, with shale between. Fossils were found 
at the base of th(\ lower limestone band. 

Section No. IV is a few miles north of Lyons. The forma­
tion is about the same as at Stout. The Ingleside wedges out. 
At this point it is no longer possible.to separate the Crossbedded 
sandstone from the lower Lykins sandstone. This may be in part 
due to the sharp folding, which seems to have somewhat modified 
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the lithological character of the formation. About 30 feet abvve 
the Crossbedded sandstone there are calcareous beds, 20 to 30 
feet thick, consisting of sandy limestone and shale. The sandy 
limestone members show that peculiar wavy lamination which 
characterizes Fenneman's Crinkled sandstone of the Boulder 
area. 

Section No_ V is at Four Mile Canyon, about 31/2 miles north 
of Boulder. The thickness of the Fountain, 1,500 feet, is greater 
than at any point in the northern part of the state. The thickness 
which the Lyons has attained at this point, 297 feet, is exceeded 
only at the town of Lyons, where the compression accompanying 
folding may have thickened the beds_ At the point where this 
section is taken the formation is of coarse texture and more 
sandy. The measurements in this section are taken from Bulle­
tin No. 265, United States Geological Survey. 
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