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THE SUCCESSION OF FOSSIL FAUNAS IN THE 
KINDERHOOK BEDS AT BURLINGTON, IOWA. 

BY STUART WELLER. 

The stratigraphic succession of the Mississippian beds at 
Burlington, Iowa, was first indicated by David Dale Owen-l!- in 
1852. At that time the Kinderhook stage or its equivalent 
had not been defined, but the lower portion of his general 
section, that portion which is now included III the Kinder
hook, was described as follows: 

5. Band of cellular, buff, magnesian limestone_ 
4_ Oolitic limestone containing Gyroceras Burlingtollensis. 
3. Dark gray argillaceous limestones (locally hydraulic?) 
2. Buff, fine-gra.ined siliceouB rock, containing casts of 

Chonetes, Posidonomya, Allorisma, Spirijer, Phillipsia_ 
1. Ash colored, earthy marlites. 

At that time Owen included all the strata down to the base 
of his No.3, in the" Encrinital Group of Burlington." It is 
not possible to determine from his section the exact thick
ness attributed to each individual stratum recognized, but 
their aggregate is indicated in his table as about ] 00 feet, of 
which the lowest member, No.1 is about 60 feet. 

In 1858 Hall's report on the Geology of Iowa was published, 
and the following section is given of the rocks at Burlington 
of the Kinderhook stage, at that time referred to the 
" Chemung Group. "t 

*Rep_ on Geol. Wis., Iowa a nd Minn, , p_ 92. (1852) 
tRep_ Geo!. Surv_ Iowa, Vol. 1, pt_ I, p_ gO. (1858.) 
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FOSSIL FA UN AS IN THE KINDERHOOK BEDS 

FEET. 

5. Oolitic bed (often absent) its greatest thickness... 4 
4. Argillaceous sandstone with fossils as below, of 

Chemung species. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

CHEMUNG! 
GROUP. I 

3. Limestone, irregularly bedded, concretionary and 
rarely b,ecciated, with shaly interlaminations; 
compact, brittle, ash-colored, apparently siliceous. 
H igher beds more regular and arenaceous; near 
the base, a thin band of limestone charged with 
Chonetes _ .... , ..... _ ..... _ .. .. __ . . . . . . . . .. _ . . . .. 10 

I 
I 

2. Fine-grained, siliceous and argillaceous sandstone, 
with bands of shale, highly fossiliferous ' lower 
half much softer and more argillac€ous than the 
upper part (often shaly) . ... . . . . . ... .. .. .. _ ....... 25 

1. Soft green shale like that of Portage group, to 

l level of ri ver . . .. .. .. . . .. .......... . . ... ........ " 32 

In 1860 C. A. White published a paper entitled, "Observa
tjons upon the Geology and Paleontology of Burlington, Iowa, 
and its Vicinity,"* in which the Kinderhook section at 
Burlington was described, and later, in 1870, while he was 
State Geologist, the section was again described in his official 
report. t In White's section seven beds were recognized as 
iollows: 

FEET. 
7. Impure limestone, sometimes magnesian, passing 

gradually into the Lower Burlington limestone .. 3-4 
6. Light gray oolitic limestone with uniform litho-

logical characters . ...... . ... ' " . . . . . . . . .. ... . .. . . 2-4 
.5. Fine-grained yellowish sandstone much like parts 

of No. 1, often crowded with casts of fossil shells. 
Maximum thickness. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

-4. !Dark gray compact limestone, sometimes slightly 
·arenaceous. It breaks up into small fragments 
upon exposure, and is very fragmentary even 
when not exposed to the atmosphere. Maximum 
thickness.. . . . .. ... ........ ... .. .. .... . . . . ...... . 12 

:3. Band of oolite limestone about. . . .. . .. .. . . . . .. .. . . i 
'2. Band of compact limestone everywhere crowded 

with Chonetes.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :! 
1. Fine-grained sandy shales, varying from bluish 

clay shale to fine-grained yellow sandstone. The 
upper portion of the bed quite fossiliferous. 
Greatest thickness actually exposed above river 
level 82 feet, its total thickness as estimated from 
well borings ..... . ......... .. ... . . ... .. . . ........ . 140-200 

"Jour. Bost. Soc. Nat. Rist., Vo!. 7, pp. 209-235. (1860.) 
• i·Rep. Geol. Surv. Iowa, Vo!. 1, pp. 192-193. (Des Moines, 1870.) 
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In his report on Des Moines county, Keyes*, in 1895, gives 
the following section of the Kinderhook beds at Prospect Hill, 
a bl.uff on the river bank just south of the city of Burlington: 

FEET. 

6. Limestone, buff, soft, sandy locally . . . . .. . . . . . . ... . . .. 5 
5. Limestone, white oolitic ... " . . . . .. .. .... ..... . . ..... 3 
4. Sandstone, yellowish, soft, fine-grained, highly charged 

with casts of fOESils . . ....... " ......... ... .......... . 6 
3. Limestone, argillaceous, tine-grained, with often an 

oolitic band or thin bed of impure limerock at base .. 18 
2. Sandstone, yellowish, soft, friable, clayey ...... ....... 25 
1. Shale, blue, argillaceous, shown by borings to extend 

100 feet or more below river level (exposed) .......... 60 

In March, 1899, the writer spent some time in the field~ 

studying the Kinderhook section at, Burlington, in order to 
dIfferentiate the fossil faunas of that age there represented, 
and the following section which seems best adapted to bring 
out the faunal succession, has been adopted as the result of 
observations made at that time. It differs from Hall's and 
from Keyes' sections only in dividing their No. 3, recognizing~ 
as a distinct bed their band of impure or oolitic limestone. It. 
differs from White's section only in joining his Nos. 2 and 3r 
and in dividing his No.1, the upper sandy, fossiliferous por
tion being recognized as a distinct bed: 

FEET. 

7. Soft, buff, gritty limestone.. .. . . . . . . . . . . . . . . . . . . . . 3-5 
6. White oolitlc limestone.. . . . . . . . . . . . . . . . . . .. ...... 2-4 
5. Fine-grained, yellow sandstone ... . . . ... . ....... . . 6-7 
4. Fine-grained, compact, fragmental gray limestone. 12-18 
3. Thin band of hard, impure, limestone filled with 

Ohonetes; sometimes associated with a thin oolite 
band.. . . .. .... ... .. .. ... ... ... .. . .. .. .. .......... . i-t 

2. Soft, friable, argillaceous sandstone, sometime3 
harder and bluish in color, filled with fossils in the 
upper portion, the most abundant of which is 
Ohonopeclus fischeri................. ... . ......... .. 25 

1. Soft blue argillaceous shale (exposed ). .... .. ...... 60 

The correlation of the Kinderhook beds at Burlington as 
recognized by these several observers is not a difficult matter, 
the preceding sections being but different interpretations or ,.... 
different arrangements of the same series of strata. In the 
fullowing table these five sections are arran'ged side by side 

*Geol. Burv. I owa, Vol. 3, p . 433. (Des Moines, 1895.) 
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III such a manner as to correlate the divisions recognized in 
each, the divisions of the several authors being indicated by 
numbers only : 

OWEN. HALL . I WHITE. KI!.YES. WELLER. 
1852. 1858. 

I 
] 870. 1895. 1899. 

I 
5 I 7 6 7 

4 5 

I 
6 5 6 

4 5 4 5 

3 3 4 3 4 

il 
2 3 

2 2 2 2 

1 1 1 1 1 

I I 
RIVER LEVEL. 
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The fossils of the Kinderhook beds at Burlington, at one 
time attra9ted much attention from paleontologists and local 
collectors, but of late years they have usually been neglected. 
The first species d~scribed from any of the beds was Gy1'O
ceras burlingtonensis, described by Owen+:' in 1852, from the 
oolite bed No.6 (Weller). A little later, in 1858, in his Pale
ontology of Iowa, Hallt described and illustrated a number of 
species of brachiopods and a few pelecypods from the "yel
low sandstone" at Burlington. 

The most important collection of Kinderhook fossils from 
Burlington that has been brought together was made by Dr. 
C. A. White when he was a .resident ofthat city. The "White 
collection," which is now the property of the University of 
Michigan, formed the basis for several important papers , 
devoted to the description of Burlington fossils by C, . A. 
White!, by C. A. White and R. P. Whitfield\ and by A. Win
chell. 3 In these papers many species were described but with
out illustrations, so that their identifica'tion by other observers 
and from other localities has always been exceedingly difficult 
or impossible. 

During the preparation of the descriptions of New York 
Devonian pelecypods for the Paleontology of New York, Hall:!: 
described and illustrated several of the Burlington "yellow 
sandstone" species that were related to New York Devonian 
species, the figures in most cases being drawn from the type 
specimens. More recently Keyes§ has published upon some 
of the gasteropods from the Kinderhook beds at Burlington, 
but his identifications of the species were apparently not based 
on comparisons with the type specimens, and are evidently 
erroneous in some cases. 

*Gaol. Burv. Wis., Iowa and Minn., p. 581, tab. 5, fig. 10. 
tRap. Geo!. Burv. Iowa, Vol. 1, pt. 2. 
1 Proc. Bost. Boc. Nat. Rlst., Vol. 9, pp. 8-33. (1862) 
2 Proc. Bost. Soc. Nat. Rlst., Vol. 8, pp. 289-306. (1862.) 
3 Proc. Acad. Nat. Sc!. Ph!! , 1~63, pp. 2-25. (1863) Proc. Acad. Nat. Sc!. Ph!!., 1865, pp.109-

133. (1865.) 
~l'a!. N. Y., Vol. 5, pt. 1. (188H885.) 
§Proc. Acad. Nat. 8c!. Phi!., 1889, p. 284 (1889), and Am. Gaol. , Vol. 5, p. 193. (1890.) 
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In all the work which has been done in the past on the' 
Kinderhook fossils at Burlington, little or no effort has been 
made to assign the species to their definite stratigraphic·posi
tions in the section. It has usually been deemed sufficient to 
refer a species to the "yellow sandstone, Burlington, Iowa." 
ignoring the fact that there are two yellow sandstones in the 
Kinderhook at that place, whose faunas are almost entirely 
distinct, there being only a small number of species common 
to the two beds. The fauna of the oolite bed can be more 
easily recognized from the literature, but even the fossils 
from this well marked horizon have often been recorded 
simply as coming from the "Kinderhook beds, Burlington, 
Iowa." 

The present paper is an attempt to distribute the Kinder
hook species from Burlington into their several faunas. It is 
based primarily upon the "White collection, " for the use of' 
which the writer is under the greatest of obligations to Prof. 1. 
C. Russell of the University of Michigan, who has most gener
ously loaned the Kinderhook portion of the collection for 
study. The specimens in the "White collection" are, for the 
most part, each marked with the number of the bed from 
which they were collected, but even without these numbers 
one is able to recognize by its lithological characters alone 
the bed from which each specimen is derived. In addition to' 
the " White collection" Prof. Samuel Calvin has kindly loaned 
such material as he possessed, and Prof. J. A. U dden has 
furnished a small collection from bed No. 1. The collections 
made in the field by the writer have also added information\as 
to the stratigraphic position of some species. 

In the following lists, all the species which have been 
recognized in each bed, will be given, with such notes on the 
species and on the faunal assemblages of species, as may seem 
necessary . 
.... B ed No. l.-- At the time the investigations of the Kinder
hook faunas at Burlington were being carried on by Dr. White, 
no fossils had been found in this bed, and until recently it has. 
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been supposed to be entirely unfossiliferous. Since the open
ing of the clay pits ef the Granite Brick Co., hewever, many 
fessils have been found at this herizen and the fauna is a mest 
interesting assemblage ef species. The fauna has not yet 
been criticaJly studied, ' hewever, and as many ef the species 
are as yet undescribed, it will, in most cases, be possible to' 
refer them only to' their preper genus. Fer the material 
illustrating this fauna, the writer is indebted entirely to' 
Prefessor Calvin and Prefesser U dden. 
SPONGIAE-

1. Dictyophyton sp . undet. A single specimen of a sponge belonging to the 
Dictyospongidoo has been observed. It is too imperfect for identificat'on. 

CRINOIDEA-

2. Crinoid stems. Not common. 
BRACHIOPODA-

3. Lingula sp. undet. 
4. Orbiculoidea sp. undet. 
5. Schizophoria sp. undet. This is pos3ibly an undescrlbed species allied to 

the S. striatula or S. swallovi. 
6. Rhipidomella sp. cf. R. burlingtonensis H. 
7. P.roductella sp. undet. This is a species closely allied to SOIDe of the 

Devonian forms. 
S. Productus sp. undet. This a. species of t he semireticulatus type and is 

apparently allied to P . burlingtonensis though it may be a distinct species. 
9. P~'oductus laevicostus White. A single specimen which is seemingly refer

able to this species has been observed. 
10. Eumetria altirostris White. 

PELECYPODA-

11. Aviculopecten sp. undet. This is a large coaraely ribbe i species 3~ inches 
high. 

G ASTEROPODA-

12. Platyschisma sp. undet. A single specimen which possibly belongs to 
this genus. 

13. Ponellia sp. undet. This is a large and apparently undescribed speciEs,. 
the largest individual observed being nearly six inches in diameter. 

PTEROPODA-

H. Gonularia sp. undet. 

CEPHALOPODA-

15. Gomphoceras sp. undet. This species resembles some of the Devonian 
members of the genus. 

CRUSTACEA-

16. Palaeopal'lemon newberryii Whitf.? This is probably the same crustacean 
that Whitfi3ld* identifi3d from Kagkade,3 miles west of Burlington, 

*Am. Geo}" Vol. 9, p. 237. 
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Iowa, with his species P. newbe1"rllii. The species was firat described 
from the Erie shale of Lake county, Ohio, and it is by no means certain 
that the Burlington specimens are identical with the types of the species 
or even that they belong to the same genus. 

VERTEBRATA-

17. Fish remains. Several fragments of fioh bones or spines have been 
observed. 

PLANTS-

18. Fragments of stems and leaves of plants are frequently met with. 

The fauna of this bed is a most interesting one, it probably 
being the oldest of the Kinderhook faunas of the Mississippi 
valley. The pr~sence of typical forms of the genus Produotus 
give to the fauna a strong Carboniferous aspect, the undeter
mined species of Produotella and (}omphooeras being the only 
members which are suggestive of the Devonian, unless the 
fish remains should show some such alliance. The fauna is 
really more strongly Carboniferous in aspect than is that of 
bed No.2, whose large number of pelecypods are for the most 
part allied to Devonian species in New York. For the satis
factory study of the fauna, however, larger collections than 
are now available must be secured, and as soon as the necessary 
material is at hand, this fauna will be made the basis of one 
number of "Kinderhook Faunal Studies."* 

B ed No. ·2. t-This bed is the lower one of the two yellow 
sandstone horizons in the Kinderhook at Burlington, and it 
contains the most prolific fauna in the section. The fossils 
are most abundant, in fact are almost wholly restricted to the 
upper five or six feeb of the bed, just below the thin band of 
impure limestone or bed No.3. The sandstone is char
acterized by multitudes of individuals of Chonopeotus jisoheri 
(N. & P.) and for this reason the bed may be designated 
as the Chonopectus sandstone. Usually the bed is a soft, 
friable, yellow grit or fine sandstone, in which the fossils 
are always preserved as casts, though in many cases 
the cavities left after the solution of the shell, have been 

-Trans. St. Louis Acad Sc1. , Vol. 9, No.2, and Ibid, Vol. 10, No.3. 
tFor a detailed descr1ptlon of the fauna of this bed, see Kinderhook Faunal Studies IT. 

Fauna of the Ohonopectus sandstone at Burlington, Iowa. Trans. St. Louis Acad. Sci., Vol. 
10, No.3, pp. 57-129, plates I-IX. 
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'closed by pressure. At one locality on Flint river, this bed is 
represented by a highly fossiliferous, much harder, blue sand
stone which has weathered along the joints into a soft yellow 
rock with characters similar to the usual exposures of the 
formation. From this occurrence it seems possible that the 
softness and yellow Golor of the bed as usually exposed, may 
be due to a weathered condition, but this could only be deter-
mined by extensive excavations. -

The following list of species found in the Chonopectus sand
stone is probably not absolutely complete and additional 
species will probably be discovered: 
CRINOIDEA-

1. Joints of crinoid stems . . 

VERMES-

2. Worm burrows. 

BRACHIOPODA-

3. Lingula membranacea Win. 
4. Orbiculoidea capax (White.) 
5. Ortholhe/e, inaequalis (Hall). 
6. Schizopho1'ia swallowi (Hall). 
7. Ohonetes illinoisensis Worthen. 
B. Ohonetessp. cf. O. geniculata White. 
9. Ohonetes sp. undet. 

10. Ohonopect'Us fischeri (N. & P.). 
11. Productus semireticulatus Martin. 
12. Productus coope1'ensis Swall? 
13: P1'oductus laevicostus White. 
14. Productella nummulat'is (Win.). 
15. Pugnax striatocostata (M. & W.) var.? 
16. Rhynchonella sp. undet. 
17. E'U1netria aUi1'ostris (White). 
lB. Athyris corpulenta (Win.). 
19. Spiriier subrotundatus Hall. 
20. Spirifer .biplicatus Ball. 
21. Syringothyris extenuatus (Hall). 
22. Reticularia cooperensis (Swal). 

BRYOZOA-

23. J!'enesteUa sp. undet. 
PELECYPOD A-

24. Aviculopecten tenuicostus Win. 
25. Aviculopecten caroli Win. 
26. Pterinopecten cf. P. laetus Hall. 
27. Pernopecten? sp. undet. 
2B. Leiopteria spinalata (Win.). 
29. Avicula strigosa (White). 
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30. Ple1'onites whitei (Win.). 
31. Mytilanaoccidentalis (W. & W.). 
32. My:'ilarcajibTistriata (W. & W.). 
33. Goniophorajennoo (Win.). 
34. Macrodon cochlearis W in. 
35. Macrodon modesta ( Win.). 
36 . Grammysia plena Hall . 
37 . Gmmmysia amygdalinus (Win.). 
38. Edmondia bttrlinJton~nsisW. & W. 
39. Edmondia quadrata (W. & W.) . 
40. Edm'Jndia aequima1'ginalis Win. 
41. Edmondia nit ida Win. 
42. Edmondiaj~junus (Win.). 
43. Sphenotus1'igidus( W. & W.). 
44. Sphenotus bicaTinatus (Win.). 
45. SphelWtus i9wensis (Wi n.). 
46, Sphenotus bicostatus Weller . 
47. Spathella ventricosa (W. & W .) 
48. Qa1'diopsis megam1Jonata W in. 
49. Schizodus iowensis We:ler. 
50. Schizo(1'us bttrlingtonensis Weller. 
51. Oypricardinia sulcijera (Win.), 
52. Glossites elliptica (W in. ). 
53. Glossites'f bUJ"lingtonensis Weller. 
54, Promacrus cuneatus Hall. 

/ 55. Posidonomya? ambigua Win. 
GASTEROPODA-

56. Loxonemashumardana (Win. ). 
57. Loxonema oligospira W in . 
58. Loxonema sp. undet . 
59, Murchisonia quadricincta Win. 
60. Strophostylus bivolve (W & W.). 
61. Sphaerodoma pinguis (Win.) . 
62. Naticopsis dep1"essa Win. 
63 . Strapa1'ollus macromphalus Win. 
61. Strapa1'ollusamman (W. & W.). 
65. Straparollus angularis Weller. 
66. Platyscitisma ba1'l"isi (W in.). 
67. Platyschi~ma depressa Welle r . 
68. Phanerotinus pamdoxus Win. 
69. Bellerophon bilabiatus W . & W. 
70. Bellerophon vincula/us W . &. W. 
71. BelleTophm panneus W hite? 
72. Bucanopsis dejlectus W eller. 
73. Patellostium sc1'iptije1'Us (White) . 
74. POJ"cellia crassinoda W. &. W . 
75. Porcellia obliquinoda White . 
76. Pm'cellia 1'ectinoda Win. 
77. Dentalium grandaevum Win. 
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PTEROPODA-

78. CO'YIularia byblis White. 
CEPHALOP ODA-

79 . Orthoceras whitei Win. 
80. Ol,thoceras heterocinctum Win. 
81. O?'lhocems indianense Hall. 
82. Phragnwcems fxpansum W in. 
83. (Jyrloceras unicorne W in. 
84. A goniatites opimus (W. & W.l. 

In some particulars this fauna of the Chonopectus sandstone 
-exhibits "strongly Devonian characteristics, but associated 
with this Devonian element there is another element of 
perhaps greater significance binding it to the Carboniferous. 
Of all the genera and species, the brachiopods are for the 
most part strongly Carboniferous in aspect. The abundance 
of Productus is particularly a Carboniferous characteristic of 
the fauna, as is also the presence of 8yringothY1'is. Of the two 
species 6f Spirij er one, S . subrotundatus, with its completely 
plicated shell and with the plications on the lateral slopes 
bifurcating, is strongly Carboniferous in aspect, while S . 
biplicatus, on the other hand, with its excessively elongate 
hinge-line, has just as strong a Devonian aspect. The 
presence of Productella may be considered as a Devonian 
·element, and also 07'thothetes inaequalis , which is so nearly like 
o. chemungensis. 

The pelecypods have quite a different story to tell, and'from 
a study of this portion of the fauna alone, one would, perhaps, 
be justified in identifiying it as of Devonian age. All of the 
nineteen genera, with the exception of two, PrOmaC7'U8 and 
Avicula, have numerous representatives in the Devonian 
faunas of eastern North America, particularly in the 
Chemung faunas of New York and Pennsylvania, and several 

.... of the genera have no representation later than the Kinder
hook. PromacrU8 is a genus which is represented in America 
only in the Kinderhook, and in Europe it has been noted only · 
in Belgium from near the base of the Carboniferous. Avicula 
is in general a later genus. Not only are most of the pelecy
pod genera abundantly represented in the Devonian , but in 
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several instances the species in the Chonopectus sandstone 
are so nearly like species in the Chemung of New York, that 

, it is largely a matter of personal opinion as to whether they 
are really distinct or not. 

The gasteropods and, cephalopods are also for the most part 
of Devoni.an types, with no strikingly Carboniferous character
istics. The genus Aqoniatites has not previously been recog
nized outside the Devonian, and Orthoceras whitei is a very 
ancient type, being related to the Silurian o. annulatum. 

Taken .as a whole, a larger number of the species rec
ognized in the fauna have Devonian and not Carboniferous 
relationships, but this is not sufficient evidence upon which 
to establish the Devonian age of the fauna. In general, in 

I 

paleontologic interpretation, the initiation of a new inverte-
brate faunal element is of ' greater importance than the hold
ing over of a much larger element from an older fauna, and on 
this principle, the strongly Carboniferous element among the
brachiopods of the Chonopectus sandstone, is to be considered 
as weightier evidence than the hold-over pelecypods and 
cephalopods. 

In any study of the Kinderhook faunas it must always be · 
kept in mind that they are on the border line between the 
Devonian and Carboniferous, where a mingling of the two , 
faunas and a gradual transition from the one to the other may 
be looked for. 

Bed'No.'3.-This bed consists of two quite different parts, 
one oflwhich is constantly present and another which is often 
absent. The persistent bed is a hard, impure limestone com
posed almost exclusively of individuals of a single small species 
of Ohonetes, all other fossils being rare and but a small number 
of species being present at all. The following is a list of the
species which have been recognized: 
BRACHIOPODA-

1. Orthothetes cf. O. inatqualis (Hall). 
2. Rhipidomella burlingtonensis (Hall ). 
3. Chonetes sp. cf. C. geniculata White. 
4. Chonopect'Us jische?'i (N. & P.). 
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In some places, there lies above this Chonetes bed an oolitic 
limestone layer, which if it were persistent would be deserv
ing of separate recognition. White did recognize it as a 
distinct mf'mber in his section. It has a thickness of but, 
about three inches and is always associated with the Chonetes 
bed, and for these reasons the two beds have been placed 
together in this paper, although no species of fossils have 
been observed to be common to both. The following species 
have been recognized from this oolite, all the specimens being 
preserved in the "White collection": 
PELECYPODA-

1. Al'iculopecten io'Wensis Miller. 
2. Microdon leptogastf1' Win. 

GASTEROPODA-

3. Holopea subconica Win. 
4. Holopella mira Win. 

Bed No. 4.-This bed is a fine-grained, compact, brittle, . 
gray limestone with a conchoidal fracture. In its outcrops. 
it is always fragmental, being broken into irregularly shaped 
masses which rarely have any dimension greater than six 
inches. In its lithologic characters this limestone has the 
appearance of a lithographic stone, and is in this particular 
almost identical with the Louisiana limestone at Louisiana" 
Missouri. Judging from the lithologic characters alone, one · 
would be entirely justified in considering this bed as a north
ern extension of the Louisiana limestone. 

The fauna of the bed is not a prolific one so tbat no entirely 
satisfactory comparison between it and the fauna of the 
Louisiana limestone can be made. The species of Syrinqothy-
7'is in tbis bed at Burlington, which has been named S. halli 
by Win~hell, seems to be identical with S. hannibalensis (Swal
low) from Louisiana, the only conspicuous difference being in 
size, the Burlington specimens being much smaller than those 
from Louisiana. None of the remaining species at Burlington 
have been recognized at Lnuisiana. Tbe following species., 
have been identified: 
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BRACHIOPODA:-

1. Chonopectusjischeri (N . & P.). 
2. Rhynchonella hete7·0.psis Win. 
3. Rhynchonella unica Win. 
4. Rhync/topora pustulosa (White). 
5. Pugnax striaticostata (M. & .W.). 
6. Syringothyris halli Win. 

Bed No. 5.-In its upper portion, bed No.4 becomes more 
. and more arenaceous until it merges somewhat gradually into 
the upper "yellow sandstone" which constitutes bed No.5. 
In the transition layers between the well defined limestone 
below and the yellow sandstone aboye, no fossils have been 

. observed, but in the sandstone itself fossils are sometimes 
extremely abundant. The fauna is quite distinct from that of 
the Chonopectus sandstone below, only two species being 
common to the two beds. The fossils from this upper sand-

_stone may be always recognized by their condition of preser- . 
vation and by the charader of the sediment, this sandstone 
'being denser and of a lighter color than that below. In both 
beds the fossils are always in the form of casts, but in the 
-lower formation the cavities left by the solution of the calcar
·eous matter of the shells. and other fossils, have usually been 
closed by pressure, while in the upper sandstone the cavities 
remain open. In size the species occurring in this upper sand

~.stone contrast somewhat strongly with those below, a large 
proportion of the species being diminutive. 

The following species have been recognized in the fauna of 
-this bed: 
'£RACHIOPODA-

1. Leptaena rhomboidalis (Wilck). 
2. Orthothetes inaequalis (Hall). 
3. P7'oductus arcuatus Hall. 
4. Productus parvulus Win. 
5. Productus morbillianus Win. 
6. Cama7'ophorella lenticular is (W. &. W.). 
7 Dielasma allei (Win) 
8. Spirijer rnarionensis·Shum. 
9. Spirljer centronatus Win. 

10. Spirije7' sp. undet. 
11. Reticula7'ia cooperensis (Swall) . 

. ~2. Cyrtina acutil'Ost7'is (Shull .)? 
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PELEC¥PODA-

13. Pterinopecten)wdocostus (W. & W.). 
14. P ernopecten cooperensis (Shum.). 
15. Lithophaga sp. undet. 
16. Macl'odon parvus W. & W. 
17 . Edmondiu nuptialis Win. 
18. Edmondia strigillata Win. 
19. Sphenotus cylindricus (W in.) . 
20. Spathella phaselia Win. 
21. Nucula iowensis W. & W. 
22. Palaeoneilo microdonta (Win.). 
23. Palaeoneilo ba7'risi (W. & W.). 
24. Leda saccata (Win.). 
25. Dexiobia ovata (Hall). 
26. Dexiobia halli Win. 
27. Schizodus trigonalis (Win.). 

GASTEROPODA-

28 Straparoll1~s angula7'is' Weller. 
29. Straparollus sp. undet. 
30. Bellel'ophon sp. undet. 
31. Bucanopsis pe1'elegans (W. & W.). 
32 . Dentalitlm grandaevum Win. 

In this fauna Spi1'ijel' ma1'ionensis and CY1'tina aC1,ltirostris, 
two species which are particularly abundant in the Louisiana 
limestone, make their first appearance in the Burlington sec
tion. Spil'~fe1' rnal'ionensis becomes much more abundant in the 
succeeding oolite bed, but CY1,tina acutirostl'is has not been 
observed elsewhere in the section. The brachiopod element 
in the fauna is predominantly Carboniferous in aspect, but the 
pelecypods still continue to exhibit Devonian affinities in such 
genera as Pte1'inopecten and Palaeoneilo, though this more 
ancient element in the fauna is far less conspicuous than in the 
Chonopectus sandstone fauna. 

Bed :No. 6.-Succeeding the upper yellow sandstone, there 
is a conspicuous bed of white oolitic limestone which is quite 
sharply defined both below and above. Fossils are abundant 
and are often most beautifully preserved. The following 
species have been observed: 
CORALS-

1. Zaphrentis ap. undet. 
BRACHIOPODA-

2. Leptaena ?'homboidalis (Wilck). 
3. Orthothetes in flatus (W. & W.). 
7GRep 

. . 
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4. Chonetes logani N. & P. 
5. Chonetes illinoisensis Worthen. 
6. Productus arcuatus Hall. 
7. P.l'oductella concent1'icus Hall. 
8. Schizophoria subelliptica (W. & W.). 
9. Rhipidomella sp. undet. 

10. Dielasma aZlei (Win.). 
11. Spirije1' ma1'ionensis Shum. 
12. Athyris crassicardirwlis White. 

PELECYPOD A-

. 13. Pernopecten Ci7'culus (Hall). 
14. Uonocardium pulchellum W. &. W. 

GASl'EROPODA-

15. StraparoZltGs obtusus Hall. 
16. PZelGrotoma7'ia quinquesulcata Win. 
17. Loxonema sp. undet. 
18. Capulus sp. undet. 

CEPHALOPODA-

19. Orthoceras indianensis Hall. 
20. GYl'oceras burlingtonensis Owen. 

In this fauna of the oolitic lilnestone the Devonian elements 
have practically disappeared. 

Bed No. 7.-The. topmost bed of the Kinderhook at Burling
ton, immediately beneath the Burlington limestone, is a brown, 
porous, magnesian limestone. Fossils are not abundant and 
those that are -present are usually more or less imperfectly 
preserved. The following species have been observed: 
CORALS-

1. Leptopora typa Win. 

BRACHIOPODA-

2. Orthothetes irlflatus (W. & W.). 
3. Orthothetes inaequalis (Hall)? 
4. Productus punctatus Martin. 
5. Camarophoria caput-testudinis (White). 
6. ]thynchonella persinuata Win. 
7. Spirijerina solidirostris (White). 
8. Nucleospira ba1Tisi White. 

GASTEROPODA-

9. BdZerophon pannens White. 
10. Pleu1'otoma1'ia mississippiensis W. & W. 
11. Igoce?'as undata (Win.). 
12. Captllus pa7'CllitGs W. & W. 
13. Capulus vomerium (Win.). 
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Conclusion. - The study of the Kinderhook faunas at Bur
lington has brought out quite strongly several important facts. 

Fi1'st.-The "yellow sandstone" fauna of authors includes 
in reality two quite distinct faunas which occur in two entirely 
distinct yellow sandstone formations separated by a well 
defined limestone bed. 

Second. --The Kinderhook series at Burlington represents a 
much longer time period than does the series of strata referred 
to this epoch elsewere, the lower beds being older than the 
Louisiana limestone which is placed at the base of the Kinder
hook in Missouri. 

Thi'rd.-Beds No.1, No.2, and No.3 are pre-Louisianan in 
age, the earliest indication of the Louisiana limestone fauna 
being found in bed No.4 which may be considered, with a fair 
degree of certainty, as the northern extension of the Louis
iana limestone. 

FOU1'th. - The succession of faunas exhibits a somewhat 
gradual transition from the earlier faunas with quite marked 
Devonian characters, to the later ones which are typically 
Carboniferous in aspect. The Devonian element in the faunas 
is for the most part exhibited by the pelecypods while tae 
brachiopods are usually Carboniferous in aspect. This over
lapping and intermingling of Devonian and Carboniferous 
faunal elements, makes it impossible to draw a sharp line 
separating the Devonian and Carboniferous systems such as is 
recognized in the continental interior between the Ordovician 
and Silurian in the Medina formation, and between the Silurian 
and Devonian in the Waterlime formation. The Devonian
Carboniferous dividing line is more nearly analagous with the 
Cambrian-Ordovician division. 
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