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CARDINIA ? FRAGILIS. Cox. 
(PI. VIII, fig. 9; left valve natural size.) 

Shell very thin; transversely ovate; beak scarcely elevated; an­
terior slope slightly hollowed; anterior extremity short, rounded be­
low; base and posterior side obtusely rounded; hinge line straight, 
slightly truncated behind the beak; surface covered with broad con­
centric furrows; height.T\\ inch ; width l.T%\ inches. 

It is difficult, from the poorly preserved specimens now collected, 
to determine the genus with certainty; but believing it to be a char­
acteristic shell, have placed it conditionally amongst the cardinia. 
When well preserved the valves may be found ornamented with fine 
concentric striae. 

Position and locality. Abundant in the black shale, which some­
times forms the roof of No. 11 coal, at Airdrie, Muhlenburg county, 
Kentucky. 

MACROCHEILUS GRACILIS. Cox. 
(PI. VIII, fig. 11, enlarged; fig. 11 a, natural size.) 

Small; conical; about six volutions; convex; suture small; last 
whorl half the length of entire shell; columella lip elongated; slight­
ly refected; mouth subovate; length inch; width inch • 
s p i r a l  a n g l e  5 6 ° .  1 0 0  '  

It differs from M acutus, Sow., by the more rapid increase of the 
whorls, prolongation of the columella lip, and less rotundity of the 
mouth. Though the specimen under description is most likelv a 
young shell, it cannot be confounded in any stage of developement 
with its cogenitors. 

Position and locality. Common in the shale over No. 11 coal Bon-
harbor, Daviess county, Kentucky. 

ORTHIS RESUPINOIDES Cox 
(PI. IX, fig. 1, end view, natural size; fig. , a, entering valve; fig. 1 b, profile.) 

inge line straight; less than the width of the shell; cardinal area 
well marked, gradually sloping back on the receiving valve- We 

angular foramen ; both valves covered with fine thread-Ike str^ 2 
a g fiom the beaks to the circumference, numbering on the disk th" 

growth Tb " 1°1 an "f?' Cr°SSed by fimbriating lines marking stages of 
growth; obsolete on the umbo; well marked and more numerous fS 

6 receiving valve 
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greatest depth at the umbo; beak small, acute, elevated above and 
gradually sloping, with a slight depression to the sides; entering valve 
remarkably ventncose, and a little longer than the reviving valve • 

greatest depth at the disk ; a very obscure shallow sinus is perceptible' 
running from the rostrum to the disk, where it is lost or obliterated by 
the crushed rendition of the base of the sheil; surface ornamented 

same heiuht 7 ? ' Une3 about the 
acutelv term TlTr, of missi"g'pi'M I beak very tumid, 
dinafm 7' lS 7,nC0TOd'm°dereMy arched on the car­
dinal margin; sides obtusely rounded, broad and distinctly marked 

iyS-"iLh2Ttlng !"** ,°f i"Creme,"i 1-t'A inches; length 
100 inches? hinge line 1inches* rtanfii n? * • 35 • i ® ioo intnes, depth oi receiving: valve 

MI deptiit**va,ve *> w i d t h  ° f — —  •#, 
Though several authors have suggested the appearance of scars left 

y spines, on some species of orthis; this is believed to be the first 
specimen of the genus upon which they have actually been found 

The great convexity of the entering valve, the obtuseness of both 
valves at their lateral border, and the greater prolongation of the en-
enng valve, distinguishes this species from the 0. resupinata (Mart 

sp-,) to which it is most nearly related. 
Position and locality. From the siliceous mlcaeeous shale formimr 

the roof of the upper coal, No. II, at Mr. Hawes' mine, Hawesvilif 
Hancock county, Kentucky. 9 

AVICULA RECTA-LATERAREA. COX. 

(PI. IX, fig. 2, right valve natural size.) 

A little higher than broad; inequilateral; slightly oblique; covered 
with numerous radiating ribs, increasing in number by the intercala 
turn of new ones, occasionally by dichotomy; nearly as high as broad • 

6 er 11 the sPace whlch separates them from one another-
anterior ear extends to the lateral border, with which it nearly forms, 
right angle; posterior ear a little shorter than the anterior, is not ter­
minated by an angle, but by a rounded and well defined by a notch at its 
base; umbo slightly tamid, crossed by irregular concentric wrinfe 
surface and ears covered with fine striae, and fimbriating lines of in­
crement; anterior side rectalineal; base and posterior side obtusely 



572 PALiEONTOLOGICAL REPORT OF GEOLOGICAL StJKVEF. 

rounded; hinge area straight; a little narower than the shell; height 
•rVo aa inch; width .TW °f an inch; anterior ear .aal of an inch ; 
posterior ear of an inch. 

It is easily distinguished from A. papyracea, Sow., with which it has 
been confounded, by the absence of a notch on the side, at the ex­
tremity of the anterior ear, and from the A. subpapyracea, De Ve>\, 
with which it is more nearly related, by its less obliquity, straight an-
terio-lateral margin, wrinkles on the umbo, and simple ribs. 

Position and locality. It is most usually found converted into yel­
low pyrites, and in great abundance in the black shale forming the roof 
of No. 9 coal, at the Kentucky Coal Company's and Curlew mines, 
Union county, Kentucky, and in the equivalent beds of Gallatin coun­
ty, Illinois. 

A species, which we have not been able to distinguish from this, 
occurs also, but not as abundant, in coal No. 11, at " Thompson's vein," 
at Curlew mines, Union county, and at Bonharbour, Daviess county, 
Kentucky. 

AVICULA A COSTA. Cox. 
(PI. IX, fig 3; right valve natural size.) 

Small; inequilateral; very oblique; sub-elliptical; wings termina­
ting in small acute angles; anterior half as broad as the shell; pos­
terior very small; surface and wings covered with fine concentric 
strise; no ribs; height .xVo of an inch; width .T\\ of an inch cardi­
nal border .t3al of an inch. 

Position and locality. This small .and fragile species is found in 
great abundance in the roof shales of No. 9 coal, in Union county 
Kentucky, and equivalent beds, Gallatin county, Illinois, and appears 
to be characteristic of this vein, not having 3 et been found in any 
other position. J 

NAUTILUS DECORATUS. Cox. 
(PI. IX, fig. 4 ,  profile natural size; flg 4 a> portion of the same showing, septum and siphuncle; 

fig. 46, outline of the septu. 

Discoidal; whorls two and a half, not embracing, increasing in width 
m t e proportion of .-AA- to .all of an inch; obtusely rounded on the 
periphery; sides slightly convex; deeply plicated, forming elevated 
ridges, one to each septa, and curved in the same direction; a depres­
sion in their centre produces two rows of small tubercles, more promi-

PALZEONTOLOGICAL REPORT OF GEOLOGICAL SURVEY. 673 

backwards; regally Z2££Z£EEZ ScT'l! 
has been well preserved it is closely covered „ithfln'e st2 

sinh r 'r1'' t,K> '•"» '"„r;ue shaped marking 
«£ESTM FVOENTRAL OR DEAR,Y ^ -IIICO'IX: 

wbt of 

CT."T;.IV;:H:L1H'T%V INCHES; DEPIH °F S'PIA - •-

This beautifully ornamented Nautilus, differs from the N. tubercu-
latus Sow with which it is most nearly related, in not being concave 
on the sides, as well as in its markings and the outline of its septu. 

osition and locality. It is found crushed in the roof shales of No. 
9 coal, at the mines of the Kentucky Coal Company, Union county, 
Kentucky, and in a more perfect state of preservation in the fossilif-
erous nodules of calcareous sulphuret of iron in the same shale; 
which, when thrown out, decompose, from the action of the atmosphere 
and yield readily their store of fossils to the collector. 

SOLENIMYA SOLENIFORMIS. Cox. 
(PI. IX, fig. 5; natural size.) 

Transversely elongated; inequilateral; beaks not elevated, sloping 
to the front, about one-third the length from the anterior end; ex­
tremities and base obtusely rounded—more decided anteriorlv in 
young than in adult specimens; cardinal border straight; surface 
covered with concentric lines and furrows ; length 2.tll inches ; width 
1-TVO inches. 

Position and locality. It is very abundant in the black shale which 
forms the roof of No. 9 coal, on the property of the Kentucky Coal 
Company, Union county, Kentucky, and in the same character of 
shale, over the thirteen inch coal, in the bed of the Ohio river, at the 
head of French Island. 

PRODUCTUS MURICATUS. Norwood and Pratten. 
PI. IX, fig. 6; natural size.) 

For description, see Journal Academy Natural Sciences, Aug., 1854, 
pi. 1, fig. 8. 
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Position and locality. Characteristic of coal No. 9, and found in 
great abundance in the black shale forming its roof, at the Curlew and 
Kentucky Coal Company's mines, Union county; at Lewisport, Han­
cock county, Kentucky; and at the Saline and Shawneetown Compa­
ny's mines, Gallatin county, Illinois. 

GONIATITES NOLINENSIS. Cox. 
(PI. X, fig. 1, quarter view natural size; fig. la, outline of dorsal septu ;* fig. lb, outline of 

ventral septu.) 

Discoidal; one and a half to two whorls, increasing in the propor­
tion of .TW of an inch to l.TVo inches; periphery vfery convex; sides 
obtusely rounded; umbilicus large, round, vertically walled; dorsal 
lobe and sinus dart shaped, first lateral lobe elliptically pointed, a little 
longer and broader than the dorsal; lateral sinus angular, acutely 
pointed, about twice as broad, and one-third longer than the dorsal; 
second lateral lobe subovately rounded; ventral sinus longer and more 
acute than the corresponding dorsal lobe; second ventral lobe obtuse­
ly rounded, and broader than the lateral sinus, with which it corres­
ponds; mouth moderately transverse; greatest diameter 2.J^ inches; 
width of umbilicus .TVV of an inch; transverse diameter of mouth 
1-TVO inches; vertical hight l.TVo inches. 

It is closely related to G. crenistria, Phill., but differs in having the 
last chamber less transverse; umbilicus larger, and the dorsal lobe 
acutely pointed; not bifid as in the G. crenistria. The specimens 
found are not well enough preserved to show any ornaments that may 
have existed on the shell, they are all converted into oxide of iron; and 
like their associates N. ferratus, nob. and JV. canaliculars, nob. have 
been used at Nolin Furnace for the manufacture of iron. 

Position and locality. Nolin Iron Works Edmonson county, Ken­
tucky, in a thin stratum of ferruginous fire-clay with fragments of 
coal closely resembling charcoal, about one hundred feet above the 
conglomerate. 

NAUTILUS FERRATUS. Cox. 
(PI. X, fig 2, half natural size; fig. 2a section natural size. 

Globose,^ convoluted, whorls two, embracing, increasing in width in 
the pioportion of l.TVV inches to 2.Ty7 inches, regularly rounded on 

to*£to^ dorsal lobe, and points 
lobe; I, first lateral sinus, r. seiond lateral ill R.'1,1' ' d°rSal .81n,USt 1' first 

ventral lobe; v, second ventral sinus; v. I", second venlral lobe*' VeDtral Bmus; v< V< first 
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the periphery and sides; septu obtusely curved backwards on the sides 
pidly rising forward into conical arches on the middle of the peri­

phery, about three lines apart in the middle where two inches wiU-
periphery marked in casts with an obsolete band about one line in 
width; last chamber large, about as deep as wide; mouth subreniform • 
umbilicus moderately large, profound, nearly vertically walled, slight-

Lr arg6f °n Ue t!aSt oh0rL D5ameter inches; transverse 
diameter of mouth about 2.^ inches; vertical height l.Tu inches-
width of umbilicus yW of an inch. '" ' 

It is readily distinguished from N. globulus, Sow., and N. bilobalus, 
Sow., with which it is related; by the size and shape of its septu and 
the less rapid increase of its whorls. The specimen under description 
is destitute of spiral or transverse strife, though it is possible they may 
exist when found in a more perfect state of preservation. 

Position and locality. Found in great abundance, converted into 
oxide of iron and mostly imperfect; associated with G. NoHnensis, nob. 
about one hundred feet above the conglomerate, in a stratum of ferru­
ginous fire-clay and carbonaceous matter; Nolin Iron Works, Edmon­
son county, Kentucky. Being an excellent ore it has contributed 
largely for the manufacturing of iron. 

NAUTILUS CANALICULATUS. Cox. 
(PL X, fig. 3, natural size; fig. 3 a, section of a smaller specimen.) 

Discoidal, whorls two, to two and a half, increasing in width in the pro­
portion of .yW to l.Ty~ inches; obtusely rounded on the sides; broad, 
but shallow groove on the periphery, diminishing in depth from the 
mouth backwards, obsolete on the first whorl when exposed, a narrow 
indistinct band extends along the centre of the dorsal groove in well 
preserved specimens; septu about two lines apart in the middle, where 
three quarters of an inch in width, curved backwards on the sides and 
periphery, on the rounded edges of the groove they bend semi-ellipti-
cally forward; umbilicus large, deep, vertically walled, exposing par­
tially all the whorls; mouth transversely subovate; diameter 2.TyT 

inches ; vertical height of the mouth, about l.TW inches; transverse 
diameter l.TVV inches; width of umbilicus .Tyy of an inch. 

It differs from the JST. sulcatus, Phil., by its rounded sides, greater 
breadth on the periphery, smaller and more vertically walled umbilicus. 

Position and locality. Abundant in the same bed with G. Nolien-
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sis and N. ferratus. Nolin iron works, Edmondson county, Ken­
tucky. 

LINGULA UMBONATA. Cox. 
(PI. X, fig. 4, entering valve enlarged; fig. 4 a ,  natural size.) 

Subpentagonal, longitundinally elongated, very tumid at the umbo; 
beak elevated, pointed, not projecting beyond the cardinal border; 
greatest width about one-third the length below the beak; sides nearly 
Parallel, slightly convex and narrowing towards the front; front very 
obtusely rounded, posterior lateral margins rather acutely rounded, 
uniting in an elliptical point at the beak; slightly flattened along the 
mesial line, commencing from a point near the beak, and gradually 
widening to the front margin, a little pinched in near the umbo; sur­
face beautifully marked with fine concentric strise between the more 
distinct lines of growth; length .TW of an inch; width T\r\ of an 
inch. 

. sPec'es 13 easily recognized in well preserved specimens, by 
its prominent umbo, and its peculiar longitudinally flattened mesial 
area It attains a much greater size, but we have none larger suffi­
ciently perfect to figure. 

It ^ highly characteristic of No. 1, B, coal, and has been found in 
beds of this level, by Mr. Lesquereux, in Ohio and Pennsylvania. 

1 osition and locality. Very abundant in the black slate roof of No. 
1, B coal, at Bell's mines, Crittenden county ; Casey's mines, Union 
county, and Iiawesville mines, Hancock county, Kentucky. 
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