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ON SOME INVERTEBRATE FOSSILS FROM T H E  LYBINS 
FORMATION O F  EASTEHN COLORADO 

(Read  by  t i t le  before the Academy, 5 Pebruuy, 1912) 

The fossils which form the subject of the following account were col- 
lected by Mr. Roy M. Butters and kindly placed by him in my hands for 
study. They were obtained in the Lykins formation of Colorado and 
represent a horizon‘in the Paleozoic higher than any at which fossils have 
heretofore been found along the eastern fiank of the Front liange. 

A detailed account of the stratigraphic relations and correlation of the 
Lykins formation has been prepared a d  will shortly be published by Mr. 
Butters. To a manuscript of this report, which I have been permitted to 
read, I largely owe the following data which seemed essential to the 
understanding of this limited but interesting fauna. 

The “Hed Beds” of the Front Range in Colorado have been varioudy 
classified and named. Their nomenclature and synonymy is, therefore, 
rather complicated, but as a general statement, it niay be said that the 
Wyoming formation of Emmons has been divided into three formations, 
of which the IJykine is the highest. Below the Lykins, there oecur~ a 
series of strata (the lower Wyoming) which are now known as the Foun- 
tain and Lyons formations, while above the Lykins is the Morrison for- 
mation. The xykins, therefore, belongs in the upper “fled Beds” of this 
area. The Fountain has furnished more or less conclusive paleontologic 
evidence of Pennsylvanian, or a t  least of upper Carboniferous, age, while 
the Morrison has long been known to be Mesozoic. The Lykins forma- 
tion, from which fossils have not hitherto been known, has usually been 
assigned to the Triassic, but  the evidence herewith presented seem to 
show conclusively that the formation, or at all events that portion of it 
from which the fossils were obtained, is I’aleozoic. Provisionally, I am 
assigning the Lykins fauna to the Permian, though more on account of 
its position at the top of the Paleozoic section than on account of any 
very close raemblance either to the Permian of Russia, the more or less 
doubtful Permian of our Western States or the Permian as distinguished 
from the Pennsylvanian of the Mississippi Valley. The only fauns in 

‘Publlsh‘ed by permlsslon of the Dlreetor of the U. 9. Geologlcnl Survey. 
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Colorado which conspicuously resembles the Lykins occurs in the Hico 
formation of the Sari Juan region, and the Lykins and Rico are tenta- 
tively placed in correlation, in spite of the fact that many of the Rico 
form are as yet not known in the Lykins and some of the characteristic 
Lykins forms are not known in the Rim. 

The character of the Lykins formation, a8 would naturally be supposed, 
changes from point to point. A well-exposed section at Heygood Canyon’ 
which ia fairly representative consists, according to Xr. Butters, of sand- 
stone and shale with some beds of sandy limestone. The sandstones are 
pink or red and mostly soft, while the shales are red. The thickness of 
the Lykine at this point is 816 feet. 

A little south of Hepgood Canyon on the north slope of Table Moun- 
tain were made three collections of fossils (lot8 3264, 3265 and 3266). 
They occur about 300 feet above the base of the formation and about 25 
feet above a 25-foot bed of gypsum. They contain the same species, viz: 
Myalina perattenunla, Myalinu wyomingensk, Alula squamulifera and 
Murchisonia buttersi. The matrix is a compound of b e  sand and clay 
with more or less lime, the color being a rather light brownish gray. 

’ 

Another collection waa made near Stout, Colorado, from a red calcare- 
ous sandstone (lot 3’262); Only two species are present, Myalina wyo- 
rningensis and M. peratlenzda. The horiaon is about 30 feet above the 
“crossbedded sandstone” in the basal member of a local group of cnl- 
careous strata 50 to GO feet thick consisting of thin limestones, shales 
and sandstones. 

The last collection (lot 3263) wad made at Perry Park, one-fourth of 
a mile south of the lake, in a band about 6 inches thick near the base of 
the “crinkled sandstone.” The rock is whitish in color and very fine in 
texture, apparently a mixture of lime and clay and sand. In this collec- 
tion, I identify Myalinu wyomin~miis ,  Myaliim perattenmta, Alula sqm- 
mulifera, Alula gilbbprti? and PIfurophom sp. 

Lot 3263 occura at a higher horizon than 3262 and recalls, especially 
by the peculiar and characteristic species Alula squamulifera, the fauna 
of the northern group of collections (lots 3264, 3265, 3266), from which, 
however, it is separated geographically by a long distance. 

The fauna of the 1,ykins formation is, so far  as known, very limited, 
Consisting of only six species, and in addition to describing the two spe- 
cies, which are new, it has seemed desirable to remark briefly upon the 
other forms. 

‘Colorado Geol. Survey. Blrst Itcport, pp. 188-9. 
‘U. 8. Owl. Surrey. Bull. 286. p. 26. 1906. 
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Alula gen. nov. 

Shell solenlforin, very transverse. Beak stnmgly mterlor, but oot termlnul. 
Upper and lower margins cmtractlng posteriorly. Posterlor outllue obllquely 
truncated. Uiobonnl rldge angular, 171th n secoud plfcntlorr on the post-car- 
dlnal slope. Surface elegantly sculptured by flne radial costie surmounted by 
Bne, closely arrnuged scales, or interrupted concentric Iamelloe. Post-cardlnal 
slope wlthout radlnl costa, but wlth slmllar squamose ornamentation. On the 
Interior, the right vnlve has a Ringle long, plute-llke nnterlor tooth, n posterlor 
tooth of slmllur chnructer, wlth psslbly 11 timi111 rounded tooth :it the unibo. 
Corresponding structures ngpenr to be developed In the left valve. A large 
nnterlor scar 1s Indicated. 

Qpe, Alula aquamulifera. - 
In a general way, these shells suggest a very transverse type of P a r d -  

lelodon, and I believe that they belong to the saine family, though clearly 
representing a distinct genus. In  configuration, they differ from Parut- 
lelodon in contracting posteriorly instead of anteriorly; in not having the 
angular and projecting anterior extremity, and ip possessing a second 
plicstion between the umbonal ridge and the cardinal border. Interiorly, 
they differ in having a single posterior tooth; in having a linear nnterior 
tooth similar to the posterior one, and probably in lacking the flexuous 
dental arrangement at the umbones. A certain resemblance to some spe- 
cies of Pleurophorus exists in the angular umbonal ridge and the post- 
irmbonal fold, but the Z’leurophmi are not rdially striated, and, while 
they have a similar posterior tooth, the remainder of the dentition is 
quite different. 

It is not certain that any American species other than the type can be 
referred to this genus, Init, i f  so, they arc probably to be found among 
the forms which I provisionally included under Pleurupliorrlla. A re- 
semblance to i i / u / a  squa~nn/ifrra.  more or lcss marked, is found in p .  
geinitzi. 1’. gilberti,  P. lunc eolata and A IkriYmu (lJleuroplu~rellu?) w- 
fiexum. Of these, the most similar is Z’. gilberti.  Typical P/curophorcl/u, 
as exemplified by I-’. pupillosa, is probably safely distinct, nlthough its 
internal characters are as je t  unknown, because of the deeplv introverted 
lunule and the escutcheon, both characters apparently wanting to A lula, 
and because of the absence of radiating costs in the sculpture, although a 
somewhat similar feature exists in the characteristic papillae, which show 
a tendency to radial arrangement. There is, however, scarcely any com- 
parison in this item of sculpture. As a provisional arrangement, I am 
rcmnving to the present genus A .  gilberti. A .  griiri tzi  and A . 1  lunceololn. 
AlZerisnia rc/lee.um. in epite of a general resemblance to this series of 
forms, probably has quite different, although indeterminate, relations, 
distinctly not with typical Allerisma. As a result of a better knowledge 
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of Alterismu costaturn and a renewed consideration of its characten, I 
believe that my original estimate of its relationship to Pleurophwella 
pupizlosa wm err0neoUE. The strong concentric plications which stop 
abruptly at the umbonal ridge indicate a different type of shell. It is 
somewhat doubtful whether u papillose surface is a real character of A .  
costatu, which is apparently a much flatter shell, with thin test and POS- 

sibly &&rent structure in the lunule and escutcheon. It clearly does not 
belong with A h l a ,  however, but has all the superficial characters of 
typical Sunguinolites. 

Alula squarnulifera 

Shell rather small, very transverse. Width about 3.5 tlmes the greatest 
helght. Greatest helght near the nnterlor end a t  the umbo, whlch Is situated 
n b u t  one-sixth of the entlre wldth back froiu the nnterlor margln. Ventral 
border gently convex In the anterior bnlf, nearly stralght or falntly concave 
posteriorly. Dorsal outllne gently concnve or nearly stralght, contractlug pos- 
terlorly wlth the ventrnl. PosterJor outllne oblique nnd more or less sharply 
truncate. Anterlor outllne straight above, strongly roundlng below. Convexity 
usunlly rather hlgh, though varinble, sometlmes rather tumld In the umboiini 
reglon. Beaks inrge, promlnent niid Incurvd. sltunted relntlvely close to the 
nnterlor extremity. IJmbonnl rldge pronilnent. usually strongly angular tonnrd 
the posterior end. inore obsrure in the umbonal reglon. The post-cnrdinnl 
slope I8 dlvided by n serond pilcntlon nbout lnterrnedlnte between the unibonal 
rldge and the cnrdlnal Ilne. above whlch the nnrrow strlp of shell Is nenrly 
horlmntnl. Surfnce mnrked by Ane. rndlntlng ribs Rhich tire confined te tile 
portlon of the shell below and In front of the nmbonnl rldge. Thls H ~ ~ . , . , ~ I P  

might better be described ns m d e  Iry i i m ~ o w  strh, the elevntlons betn.twi 
whlch are coyered with closely nrrnnKed. fine. flnt 8cnles. whlch rerur n t  equ:il 
lntervnls on ntljncent ribs nnti linve n1.w the npl)e:irnnce of Interrupted con- 
cwitric Ininelin? 'IYw rlhs nre inore tlirln rac1i;itIng rOWR of Rrnles. s1nc.e the 
w w r s  Iwtnem t11ri11 irre tlejrwsrtl. The sc.:Ilrs lire sonirtimrs 1110rr or Irss 
riirred with  the (nnw s l t k  iippornlost. esprc.liilly lit tile :interior end. n h e  
they nrr rcplnwd by tvc'o or iiiore rows (the ratllntlng :rrr:tngemeiit often not 
Ijrlng nppnrent) of nilnute splncs or Impllltr. hpp:irently, these spines heroine 
Inore or less cotnpresscd towird the nilddle of the shell nnd then cQniesre lit 
thelr edges. I f  they nre not qnite in nllannieut. the rurved appenrnnce not-1 
above result8 The post-rnrdlnnl slope. \rhlch. nfl alrendy mentloned, lncltr 
rndlntlng rlbs. Is nevertheless nirirlted try these Rnttened srnlm. whlch tend to 
be nrrnnged In conrentrlc rows without. however. heroinlnK ronnwted Into 
continuous lamellt?. Xo radlnl nrrnngement I R  here nppnrent. 

The Internal structures nre imperfectly known. The riglit valve hearR two 
teeth. one before rind one behind the benkn. The posterior tooth 1s long, 

nbout two-thlrds the entlrc length hnrk of the henks. The nnterlor tootll l r  
much Phofier. nhmt onf-h~llf the i rnd i i  of tbe nnterior outline, whether  II 

sn)nli rnrdlnnl tooth nns dP\7PlopPd hetween these nt the umho is not clenrly 
~h0n .n .  hut siiCli n strurtiire Is InAirnteti. In the ieft vnlre. there nppenr to he 
)Inenr 6ocketR CorreWnding to the twth of the rlght. A large anterior 6car is 
Indlcnted. 
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Of described species, this appears most closely to resemble A .  gilberti, 
though it ie not certain that the two are congeneric. The chief difference 
of a possible generic character lies in the fact that White’s figure ap- 
pears to represent A .  gilberti 88 having a well-marked escutcheon, a 
structure probably not present in A .  squamulifera. Specifically, the 
latter appears to be a more slender form, more convex, and with a sharper 
umbonal ridge (these characters, however, may be enhanced by compres- 
sion in the Colorado form). It is also distinctly, though finely, costate, 
although A .  gilberti in fact is covered with granules arranged in rows, so 
as to resemble minute radiating lira,. 

HORIZON AND LOOALITY : Lykins formation ; Heygood Canyon (lots 
3264, 3265, 3266) and Perry Park (lot 3263), Colorado. 

Alula gilberti White? 

Alula squanimliferu is ahundant in lot 3263, but specimens are in an 
unsatisfactory condition of preservation. Many of them show a lower 
convexity and less angular umhonal ridge than the types. One example 
is sufficiently shallow, broad and ill-defined as to umbonal ridge to re- 
semble Allerisma gilbcrti rather closely. The eculpture is obscure but 
presents suggestions of radiating costa, or of rows of papilla. The de- 
pressed specimens which are provisionally placed with A .  squumulifera 
appear to show a gradation toward but not into the only one referred to 
White’s species, and the facts which I have been able to observe leave me 
in doubt as to whether we have three species of not necessarily generically 
identical Ahdls, or a fsirly continuous series of mutations with A .  s q w  
mrilifera at one cnd and A .  gilbcrti (or thc form here identified HS Rnch) 
a t  the other. 

HORIZON A N D  LOCALITY : Lykiriv formation ; Perry Park, Colorado 
(lot 3263). 

Myalina wyomingensis Lea 

Myalinas are extremely abundant in four of the five collections exam- 
ined, but most of the specimens are small, They vary in specific charac- 
ter. Some of the larger and more typical specimens agree in every 
determinable character with forms froin the Rico formation of the Son 
Juan  region which I identified as Myalinn wyomingensis.’ The great 
majority are of much smaller size, more like the form from Ouray which 
I somewhat provisionally celled M. ~uneiformis.~ They naturally have 
the anterior lohe less st.rongly developed than the larger or mature exam- 
ples which accompany them. They seem as a rule to he less etrongly 

.l 

6 U. 9. Oeol. Survey. Prof. Paper 16. Plate V111, Irlg. 8. 1003 
e ~ M d . ,  Plate VIII .  Flgs. 16 and 17. 
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oblique than the type specilllens of X. c u r ~ i f o r i / i  is, tliougli some of them 
have the lobe scarcely more apparent. 1 iinl regarding part of these s1nall 
specimens as being young examples of i l l .  rclyurrr inyensiu, and this may 
also be the true relationship of the Ouray specimens referred to cunei- 
/om&. Typical cuneiformis should probably be kept distinct for the 
time being. 

HOIUZON AND LOCALITY : Lykins formation ; Heygood Canyon (lob 
3264, 3265 and 3266), Stout (lot 3262) and Perry Park ( lot  3263), 
Colorado. 

Myalina perattenuata Meek and Hayden 

The Mynlinas of the Lykins formtition in addition to showing varia- 
tion in the amplitude of the posterior wing vary conspicuously in the 
development o'f the anterior lobe. Sonw speciiiicns have Rcarcely any 
perceptible developnient of this feature. These, although they are not 
sharply distinguished from the typical Jl. rc!/orniraycn.\is, 1 nm separat- 
ing as a different species untler the title .I/. pemllcnrwla.  A siniilnr plie- 
nomenon was observed in the ilyiili~itis of tlic Hico fornintion of the San 
Juan region, and a fiiniilar wurw wtis p r s ~ i o d  in rogard to them. These 
Lykins specimens, however, are lor the most part much smaller than 
those from the Rico formation and in this character approximate Jf. 
cuneiformis, but most of them are distinctly less oblique. A not very 
considerable breakage along the Iiinpv line o l  t h e  small shells however, 
or a concealment of the true outline in thnt region, makes an appreciable 
difference in their apparent obliquity. 

HORIZON AND LOCALITY : Lykins formation ; Heygood Canyon (lots 
3264, 3268 and 3266), Stout (lot 3262) and I'crry Park ( l i t  3263), 
Colorado. 

Pleurophorus sp. 

A very imperfect internal mold showing best the iniprcssion of the 
hinge Rtructures in the unibonal rcgion, where they possess the charac- 
teristic dental arrangement of Plcurophorus. For the rest, there b indi- 
cated a transverse, oblong shell of lnediurn size with rather strongly 
projecting anterior end. 

HORIZOX AND LOCAI.1TY : I,,vkine forniation ; Perrg. Park, Colorado 
(lot 3263). 

Murchisonia buttersi sp. nov.  

Slwll nl  I I I ~ . ~ ~ ~ I I I I  *Jzt>. alr~idcr. with IilgIi. ~ ~ i ~ ~ f ~ y - ~ l ~ o r l c ~  sp1t-e. Ikrigth of tlic 
type ~~w*Iriien 11s restortul ; i lai i t  2.5 nim. I)l;iil~etrr of Briril \vhorl 1 I 111111. 

Nurnher ol volutioiie 10. Volutloiis iiiigril:ir with I I  tlrlrlc. proniinerit cnrlnn 
Rltunted cmsldernhlp hdow the rrildflte. the h ~ f g l i t  of tile upper zorle being to 

thnt ol  the loner nhout ns 2 to 1. Lpper iirid lower zones more or 1enR plnnnte 



and stundlng nt iilJ]JrOShi~te~y a rlglit nugle to oiie another. The lower la 
geutly concuve, more SO thin the upper, iilthough the upper spoons outwurd iis 

It nyproaches the carlun. Suture deeply depressed. 
The iuost cviisplruous suyerliclnl feature i-oiisiits of narrow nugulnr costa, 

1e:ivIng between tlleiii brontl shallow Iiiteraliaces, whlcli cross the UlJlJer portloii 
of the volutlons trunsversely or I n  n dlrectloii lougltudliint to the shell ns ii 

whole. They nre stralght, but ure sllghtly obllque. cetrully dlrected froin 
above downward. These pllcutlonv are perhups restricted to the three or four 
older volutlons, and there Is soiue lrregulnrlty In their nrrungemeut They 
dle down before reachlug the cnrlnn. In udditlon. the whole surface of the 
upper zoue Is mnrked by mfcroscoplc trnnsverse und revolvlng l l r s  produclng ~1 

more or less cnucellnted effect. The revolvlng Ilre are rounded, closely 
arranged and proiie to be wnvy. The trnnsverse llrue nre flner, sharper nnd 
inore Irregulnr, more of the niiture of lucrenieiitnl Inmell~, nnd the costfe mny 
perhnps be looked on n s  fnscicles of these inurklugs. The lower zone of the 
volutlon Is murked slmllurly to the u p l ~ r ,  but the i i i i y l n r  cvstre are less strong. 
They hnve a sllglit forwnrd obllqulty Prom the ciirlnn. There appenr to be two, 
posslbly more, strong rounded revolving IIw on the Uiiul volutlon nt n point. 
ns it would uppenr. nbout hnll-way dowu Pi'oiii the curlnu. nud the volutlous 60 

embrace as to lenre nbout two of these h e  vlslble nbose the deeply suiik 
suture. The flnnl volutlon Is iiot well s l i o ~ u  by the speclniens examlned, so 
thnt the sculpture below these two l l r i ~ .  the relntlve dlutiiuce a t  which they 
occur below the mrlnn, the slinpe of the iilerture, etc.. nre not known. The 
cnrlnn is the slte of the slit band. Tbe biiiid In occupied by two rnther coarse. 
rounded Ilroe. 8el)nrntctl by II niirrow Rtrln i i i ict  nppenre to be defined by two 
delicate lnmellose Ilnes. oiie I I ~ W V I ~  i i i i d  oiie below, Ixmidetl oil the uiedlnn side 
by sllght strle. The two revolvliig llrai wlilcli occupy the whole oP the band 
nnd nre more projectliig thin the edges lire rendered nodose by the cvstnc 
kscrlbed ns crosslng the upper niid lower surfnces of the volutlon. Tlint I R ,  
the swellings occur where the costw would cross them, but the costoc ore evan- 
escent on the upper surfnce iieiir the biiiid. nnd tlie node3 nre much more 
promlnent than the coxtce nnd in i i~11  inore rlonpntcd npimlly. 

In its specific relations, this shell is most nearly related to :tlurcltisonio 
lasallensis and N .  terebra. It differs from both in  the presence of trans- 
verse plications. From terrbru, which seer119 to be more nearly related 
than the other, it apparently differs also in having the carina containing 
two crenulated lirz instead of one, in  having two revolving lim just 
above the suture ant? in other details of sculpture. 

Generically, this shell can hardly he classed with typical Murchisonia, 
though it belongs to a group frequently cited under that genus. In some 
important respects, it is comparable with such representatives of the 
genus Wortheniu as W. ldulata. This is especially true of the structure 
of the slit band, which seems to be identical in both. Given a much 
higher spire and more gradually enlarging volutions, with some modifica- 
tions in the modeling of the whorls, especially the lower part, it is ewy 
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to conceive how such a configuration as that of dl. buttemi might be 
evolved from that of Wortiienia tdulata. The sculpture also appears to 
be of the same general character, the most essential difference being the 
development of traneverse c o s k  and of revolving lira? more prominent 
than the rest on the lower h d f  of the inferior zone. Some important 
characters of M .  buttersi tire still unknown, but if these tlhow no addi- 
tional differences, it may prove to be a rather extreme form of Wortltenia. 

HORIZON AND LOCALITY : Lykins formation ; Heygood Canyon, Colo- 
rado (lots 3264 and 3266). 
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Yyalinu perattenuato (p. 6) 

&Q. 1. 4 large rlght valve referred to thls spies. 
2. A left valve of more nearly the nverage slze. 

Lyklns formatlon, Heygood Canyon, Colorado (lot 3266). 

Myalfna wvmfngende (p. 6) 

3. A large left valve. 
Lyklne formatlon, Beygood Canyon, Colorado (lot 3%). 

Alrile equml i f e ra  (p. 4) 

4. Side vlew of an lnternnl mold of a right valve. 
4a. A vlew obllquely down on the cardlnal margln of the same specimen, 

showing the lmpresslon left by the llnenr anterlor and posterior 
teeth, I 2. 

6. Sqn- of a rlght valve showing the surface charncters. 
6a. Same, x 2 Even with thls mngnlflcation. the flne squamose charncter 

of the contoe cannot be shown. 
Lyldns formation, Heygood Cnnyon, Cmlorado (lot 3286). 

Aiitla dlberti I (p. 5 )  

6. Side vlew of n doubtfully identlfled right valve. 
Lyklne formotion, Perry Park, Colorado (lot 3263). 

Mitrchisonia hnttfrsi ( p. 6 

7. Side vlew of a squeeze made from the type npeclmen. 
8. Another Wueeze made from the snme specimen, x 2. 

Lykins formation, Heygood Canyon, Colorado (lot 3264). 
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