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PITT TONIANA, Lesq. 

PI(/,lt. 20, f. 3. 

Rib fla t, conv x on t h horcler .· only, U1"f:1C irreO'ula.rly rnO'o e; nre­
ole. omparatiy ly ova l , obtu\.lel truncate at t p; va enlar ears in 
th middl of'1h ar 0] s; Ilpp r bark thi k, tran:formc into cc al. marked 
with a single l'nlall ontl .'('ar. 

I . 'ILUMANNI, Rrgt. 

Plate 20, .f. 5. 

HibQ narrow, plano COllY X, !o.lli(rhtly lllHlulat pun 'tate or rugose above 
t.h a 1'. , are Ie.' OYflt', trun 'ute at thc t polar d toward the r unded 
ba va .. uln.1' !o.l ar:-:; lla' d :t li tt le abov the mirldle d corti a (\ lSurfaee 
di -tin tly lin at·· va - lIlar ..; doubl , mall oval, d QC. 

• O\-,ALI .• Le . ..:,q. 

Plate 20, .f. 4. 

He '('mble' t.he prec ding. Areoles are vtrictly oYnte, obtu e at 
both nds; furrow.' between t.he rib marked by mere line and flat; 
decortieat d surface more coal' -ely triate ; scar - simple, small; narrowly 
oval. 

The sp 'cie of th fourth section are r markable not merely for their large 
rib dividecl in thl' e zones, hut for the peculiar property of' the nbcortical 
!'ca.r of increa -ing to a great degree by t.he growth of the tree , and of 
becoming 80 mnch deformed, that their orig inal hape i' totally obliterated. 
The. upra-cortical areoles do Llot increase in the same degree; they are, 
on the contrary, O'enerally !-Imall, and tllU one may e, upon good, partly 
decorticated ,the mrul areole of the upp"r whi! on the 
'U b-co ticnJ urfa th - 'ar are sometimes more t.han twice as large. 
'Ihi cun be explained ollly in uppo:illO' that the upper ortical layers 
mn.y become sepnra ted from the lower cortex, which, rcmaining attached 
to th tree, ontinue to grow and cnlar(!'c "hile the suria e layers re­
main Ull ·ban e(1. 

Two of' the more important perieR nrc the following: 

101LLAJUA MARGINATA L 

Plate 20, f. 1. 

Rib , very larfr , bord r d Oil -h t.ll id. by a broad ly striate 
zOlle; medial r'nrrtn : flat; ar 01 s large, eli tant, vnte in outline, trun­
cate at th top, rounded at th ba ; 'pac b tw 11 the are Ie punet.ate; 
de orticated surface thinly it 'car. clouble, oval, long, c utiguous 
in the middle. Found near Pitt tOll, P nn:ylvauia, in th middle oal 
mea ures. 
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SIGILLARIA LACOEI, Le.'4q. 

Plate 20, f. 2. 

Ribs very large; lateral zone convex, the menial canaliculate; areoles 
very distant and comparatively very small, oval or ovate-oblong, deeply 
emarginate at the top, rounded at ba...~ or, when deformed by lateral com­
pres ion, enlarged in the middle and narrowed, obtuse at both ends; suh­
cortical scars single, large, lanceolate or more enlarged and inflated at 
ba e. Found in the middle coal measures near Pittston. 

A group of pecie of Sigillaria has been considered by Brongniart W' a 
separate genus under the name of Syringodendron, [.·uriggo.~, reed-like]. It 
include deeply co tate species who e vascular scar" are united in one 
very mall and diversely shaped, either round with a central punctiform 
vascular car, or cuneiform emarglnate at top, or va), more enlarged on 
one ide, and mucronate. The pecie, according t.o Schimper, represent 
merely de 'orticated forms of igillarria, of' which th relation of the car 
to the areoles of the surface is unknown, and which, therefore can nGt 
be sati factorily determined . 

. 'TIGMARIA, Bl'gt. 

Plate 19, f. 1- 4. 

In the definition of the genu Sigillal'ia, Stigmaria i described as repre­
senting its radicular sub-divi ions. Indeed trunk or terns of SigiUaria 
have been found in Europe, in Canada and in this country, with roots still 
attached 'to their ba e, these roots bearing the ·haracter of Stigma7'ia. 
For rea ons mentioned below, I consider the Stigmm'0- as a vegetable of a 
peculiar nature, capable, like some water plants of the pre ent epoch, of 
maintaining its life a 100ig time independently of aerial stems, but able 
in pecuJiar circum tance to produce by vertical growth, trunk. of Sigillal'ia 
as its fruiting stem . According to thi the genus Stigmm'ia i defined a 
follow : 

Floating tem or roots, generally growing horizontally, di. tantly fork­
ing; branches long, carcely variabJe in ize in their whole length, ub­
cylindrical or more or Ie. s flattened on the lower ide; medullar cylinder 
(pith) woody often ecentri aI, composed of fa iel . of \. 'e) ' dispo ed 
star-like; leave long, tubulo e, linear when flattened, leaving, aft r di '­
ruption, on the urface of th stem, r tmd scar~ compo e 1 of two oncen­
trieal ring with a central umbonate mammilla pitted ill the middle by a 
punctiform va eular car. " 

In their original floating tate, the plants of ! 'tigmu'1'ia, like t.hose of 
some conferve , mosse , even phronogamous 'pecie have continued for long 
periods their vegetation at the surface or on the bottolll of hallow water 
basins, and buye gradually filled them with their dehrL. Mo'Ot of the 
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under day b d · of th n,} ontain remains of Stignwria only, with­
out ev n a fragment of trunk of Siqilla1-ia. Bed of this under clay from 
twenty to forty fe t thick, een alon o' river of the coal fields of thi country, 
in K entu ky e. pecially, are filled with fragment of tigma'tia, without any 
oth r kind of vegetable r main. Thi prove that, a for the under clay 
b l~ of the peat del ·it. · f the pre-.:ent epo h, which have the arne char­
a ter., a ' tho' of th al and are formed of detritu of floating water 
plant ·, the ~ig11'Wl'ia plant have lived for long period of time by them­
:-: h"e' r in their fl ating nature, and that·, a it i the ca~e also for the 
formation of the p at b d , it i only when the rna s had become compact 
by th heaping of the debri ., and trong enough for upporting tree, that 
J 'igiUfJ.,·ruJ., have gr )wn upon ~'igma7"ia, a tree producing flowers and fructi­
fication . orne plant.s of th present epoch have the same property. 
They live a. floating tern·, dividing in numerou filaments, some of them 
bearing bladdery or ve -icular appendages by which they ar~ su tained in 
water, never pr ducing flowering stems until they have a compact 
olid ground, when budding knots are formed by the connection of some 

branches, from which aerial fruiting plants are derived. 
StignwruJ., terns and leaves are al 0 found in the coal, where they are 

always flattened and recognized only by the scars of their leaves. In the 
clay, the tern - generally pre erve their cylindrical or sub-cylindrical shape, 
for often, the pith is not central, bu~ placed at the under surface, which is 
then somewhat flat and without leaves. 

The scars of the leaves of Stigrnaria being always of the same form or 
round, variable only, either in their relative disposition, sometimes in regular 
spiral or quincunxial order, sometimes irregularly placed, or in the size of 
the scars, it is very difficult to find distinct characters for the determina­
tion of the specie. For this reason some ~uthors have d~scribed one 
form only as species, with a great number of varie,ties. 

So FICO IDES, Brgt. 

Plat 19, f. 1, 2. (Fig. 1 is in a vcry reduce<l sta.te.) 

A mo t com mon form. Its characters are the same as given for the genus. 
The t m are extremely long. On the flat surface of a bed of metamor­
phic clay, as ha.rd as lime tone, in Pennsylvania, I have followed these 
stem prolonged to 'ixty meters or mol' without diminution in their 
thickne ., except at th ir point of dichotomy, which is very rarely een. 
The leaves al 'o are very long, thirty, ometime sixty cm. or more. 

orne allthor~ repre -ent them a forking near their extremities. I have 
never seen anyone divided in that way, but alway -imple and of the same 
thickne ,only enla.rgeu above the point of attachment, which is more or 
Ie - contracted. They oDletime~, but rarely bear at their ends a kind 
of large oval .tubercle, which has been considered by some authors as the 
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fructification .. , but \\ hi hi · m rely a bladder-lik" appnndag to upport 
them in w~ter. The lea y .' and :tl ·o th ir . ear N arc of different thickue s 
aec rdillg to .. peei s or varieti :. 

Of th varieti de:,:crib d by authors th more marked ar :- Var. un­
dulata (pl. 19, f. 3). Cort. ' marked by 10uO'itudinal, narrow ribs, undu­
lating by contraction between the , ca r.~ .- Va? .. . teliata. ortex: marked by 
short, br ad lin ::; diverbinO' "tar-like f'r m th . ea'r: a in pI. 19, f. 4.­
Val'. in qu(dh~ . Areol e~ un qua l ill .. ize, in Ii. tin ·t urfac obscurely 
striat .- Va}' . ·reNCHlala. Sm'fa 'e cli. tinctly r t icu lat - triate around the 
car. 

Under the generic nume of tigma1'ioideJ, I hav \ deseriL d fragments of 
root hearing rootlets and mnrke 1 with much :mall 'r tubercle than those 
of Stigmaria, without ceutrl-1l va cular poin t:, as pI. 19. f. fl, and under 
that of Sigillw'ioide ,fraament apparently of the arne natu re or roots, 
bearing appendag a like I avt'R f igil1<.£1'ia, flat with a medial nerve and 
leaving, for their imp re::; i II of the poiut of atta 'hment , tran::iver. ely rhom­
boidal areoles, similnr to tho e on the stem of Sigi1la.ria (pI. 19, f. 6) . 
The e generic clivi ion~ nre Hot yet definite. The raanR representing 
roots, of oft cellular texture, are yery mrely preaerved in the coal shale; 
the few of them known a' yet have been found in 'oucretionR of Mazon 
Creek. 

As een from the description of the genera of the Lycopndiaceous plants, 
where so many facts and appearances nre still unexplained, or merely hy­
pothetical, it is not surpri ing that vegetable paleontology is 110t yet able 
to ascertain the nature and character of fragments of their roots. 

But, ndmiring the ' multipli ity, the regularity, the harmony of' the 
forms. observed in the stem , the scars of leaves or of' branches, the cones 
and their sporanges, their blades, the appeudagCl eow:!idered as roots or 
floating eli vi ions, etc., we are forcibly led to the conclu~ion that the mm­
ily of the Lycopodiacea was, at the conI epoch, repre~ellted by an immense 
number of plants of divers characters, many till unknown to us, and of 
which the genera and the species e tabli. lIed and described a~ yet, only 
represent a mere frac.tion. 

NOEGGERATHIE.1E. 

The relation of this order of vegetable i not positively determined. 
The plant from which it wa establi hed, Noegge'ralliiajolw8a, ~ 't . , was con­
sidered by Goeppert as related to Cyclo-ptCl·i,s or to the ferns, while Brongni­
Rl't comparing it to species of Zmnia placed it betweeu the CyC<Uiere and 
the Conifers or in the dicotyledonous gymno perm. A number of pe­
Gies referable to Noegge:rathia have been de. crihcd by author., all of un­
certain affinity, arId I have myself, in the Report of' the First Geologir.ul 
Survey of Pennsylvania, 1 58, placed in the g lllL~ Nocgge:rathia four pe-
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des later recognized as ferns of the genus A?·cheopte1oi.s; for the pinnules 
or leaflets of NoeggeTathia folio a have about the same shape and the same 
nervation. As far as known until now the only leaves obtained in the 
A.merican coal mea ures, and related to this genus or with characters ap­
pearin O' intermediate between the fern. and gymnosperms, have been 
.abundantly found on the roof of a coal mine of Ohio. From the'e leaves 
the following genus has been e tabli~hed . 

WHITTLE EY A, Newby. 

Plate 9, j. 1. 

Fr nd simple or pinnate; nerves fasciculate, confluent at the base , sim­
ple, not dichotomous, a cending parallel to the upper border, which is 
dentate or undulate ; fructifications unknown. Of the ,three species de­
scribed, the follo'wing only has been found in a large number of specimens. 

\V. ELEGANS, Newby. 

Plate 9, f. 1. 

L eave::" or pinnre 'imple, thick, narrowly fan-like ) rounded in narrow­
ing to the petiole, truncate and acutely dentate at the upper border; 
veins in bundles of slender parallel filaments, converging at the base 
toward the top of the petiole and at the apex in entering the teeth, be­
coming connivent at their harp points. 

ThouO'h the leaves have been found in profusion in the locality indi­
eated above, none has been seen attached to tern; the pedicel , gene­
rally cut short, are not longer than one cm. 

The relation of this species is apparently with Cycloptel'is digitata, Bl'gt., 
now referable to Baiera, a genus of the Cycadecc. The relation seem the 
more probable ince a pecies of Baiera and other vegetable fragments re­
lated to the Ginkgo, a Conifer, have been di covered in the Permo-Car­
boni£; rous meri-sures of Virginia, as published by Profs. 'Vhite and Fon­
tain in Report P. P. Geological Survey of Pennsylvania. 

III SERIES. GYMNOSPERl\10US PLANTS. 

ORDAITE2E. 

From recent re earches e pecially 1 Ul' ued by Grand' Enry and B. 
R enault, t" 0 celebrated F rench author, who have made anatomical anal­
yses of the woody ti,' ue and of diver or ans of the Cm'da'itere, the plants 
of th i ~ order are now recognized as pertaining to the Phenoga7/Wtt.s gY1nno -
pen)/) and to c mp e a 'eparate roup intermediate to the Conifer and 
the Cyadere. A number of genera have been de~cribed as referable to the 
Cordaite '. Of the ,the best knowll and "more commonly distributed, are 
the following ones. 

7- GIWL. 



98 PRINCIPLES OF PALEOZOIC BOTANY. 

CORDAITES, Ung. 

Plate 21, j. 1,3. 

CD dicated to Corda.) 

Plant ometime of great ize, irr gularly divided; trunk compo ed of 
a large medullar cylinder or pith, marked on the outer surface by tran.­
vel e narr w parallel rib, rarely joined by divi ion, covered by double 
or triple layer ' of wood and bark; leaves placed in spiral order, more or 
les di tant, of various length and width, linear, more generally enlarged 
upward, obtuse, entire or obliquely truncate, undulate and vertically cleft 
at the apex, semi-embracing at base or gradually narrowed to the .some­
what inflated point of attachment, marked lengthwise by primary and 
secondary cIo e s.imple parallel nerves generally more di tant in the mid­
dle of the leaves and slighily thicker toward the base; flowers in simple 
racemes from the axil of the leaves; fruit generally ovate, sessile of 
varion size. 

The e plant, kn wn until now merely by fragments of leave, are not 
rare in the coal measures and are generally di tributed from the upper 
Devonian to the upper coal strata, pa ' ·jng above to the Permian. The 
flower were knuwn formerly as Antlwlithe , the fruits as Carpolith , but 
their reference to pecies of coal plant , repre~entecl by leave or frond, was 
unknown. Now Grand' Enry has found in France a pro b'ated and 
ilicified fore t of Cordaites, and has been able to give by re toration, the 

figure of their trunks (thirty m. high, more than thirty cm. in diameter) 
with brunche ,leave and flower. The e flower ' are now separately de­
scribed a Co'rdaiantJ~u., the fruits as Cm·daical'pus. 

A said above, the leave or CO'l'daites being generally large were known 
merely by fragments. Their reference to the genus wa easily made, on 
a count of the p culiar nervation whi h ha no analogy to that of the 
{; rn ; but the American specimens coul i rarely be specified until a few 

car' ago when a numb r of well pre rv d larO'e one, bearing not 
only leaye~ PI' erved in their int grit)", but bran hes with leave attached 
t them and flow l' , pI. 21 f. 1., w r obtain el at Cannelton, P enn yl­
vania. From th::: '1 imen. it ha::: b n po. ::--ible to d "~ rih :1. numb r 
of well deiinecl . peeie, of which tIl(' foll()willf!' nr tit \ mol'C important.. 

C. ·RAND1.FOLll ·, L e" I]' 

Leave large, of a strong textur , widening upward and fan-like from 
a narrow truncat ba ,round truncate or rouneled undulat ly lobed and 
cleft at the apex; nervation doubl ; primary nerve obtu~e, di tantly 
dich tomou or plitting, inflated and mol' di tinct toward the ba e, with 
one often indi tinct secondary nerve. The stems of this ~pecie are un­
known. The leave are very large and much enlarged upward. One of 
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the e, th~rty- ne cm. 10nO', with a. ba:e of one cm:, is . ixteen cm. wide at 
the npper border, where it i cleft in short lacini::e; another ix mill. broad 
at ba e, thirty-two cm. long, i. fifteen cm. broad at the apex. The pecies 
is found at Pitt;:,ton, in the nb-conglomerate mea ures. 

BORA . . rFOLIU., Ung. 

Leave five t eight cm. broad in the middle, where they are widest, 
gradually narr wel' both ways, upward to th obtu e or truncate apex 
more 01' Ie deelly cleft downward to the lightly contracted emi-Iunar 
point of attachment; primary nerve. indLtmct to the naked ye, clo e, 
five to even in one mm., with generally one intermediate se ondary vein; 
Sllr£'l.Ce thinly ruO'ulose cro 'swi e. The leave of thi pecie are ometime 
very lono' aud rounded at the apex, and there nearly as broad a. in the 
middl ; and ometime forty-five cm. long. They are commonly found 
over the whole thickne of the middle coal measures. 

Plate 21, fig. 2. 

Leaves elliptical, obtuse or rounded and narrowed to a point, 
small and ' comparatively broad at base; nerves distinct, the primary 
about one mill. distant, with four to six intermediate ones. A rare species 
found at Pittston. 

C. MANSFIELDI, Lesq, 

Stems with a thin poli hed bark indistinctly marked by the scars of 
the convex base of the leave ; leaves long, open, narrow, nearly exactly 
linear, gradually narrowed at the apex to an obtuse point, averaging fif­
teen mm. broad and fifteen cm. long, but much shorter and narrow upon 
the young branches; nerves distinct, the primary separated by two to 
four intermediate veinletl ; flower in imple raceme, composed of four 
sepaloid involucres attached by short peduncle to the common flexuous 
pedicel; fruit oval, e ile. The specie i abundant at Cannelton. The 
fruits are larger than tho e of the following pecie. 

C. 0 TATU , L e;·q. 

Plate 21,.f. 1- 1 b, 4. 

tcm irregularly co tat by the decuning prolonO'ation of the tum. c nt 
leaf ear.; leave crect, nan w, llcarly linettr or liO'htly enlarg d up­
ward; primary nerve unequal in di tance, three to five in a pace of 

• 
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two mm.; intermediate v in~ three to fOllr; urface tran ver ely rugo e; 
male flower e ile, on imple ~ub- ylindrical axillary 1'a emes ; fruits 
large, oval, lightly contracted to the tume cent point of atta hment upon 
a narrow branch. The. pecie i as common at Oann hon a the la t and 
'om time in v ry Iar pecimen ,one f which ha been found with a. 
branch baring a fruit like f. 4. 

C. ERPEN, Le q. 

tern lender, narrow, flexuou or serpentine, abruptly tmncate at the 
top by the Battening of the medullar cylinder and continu d by a broad 
terminal long flat leaf-like prolongation; lateral leave in riO'ht angle to­
the tern, ub-linear, narrowed to the point of attachment; nervation 
di. tinct; primary nerve . epa rated by three to four intermediate one . 

A very remarkable pecies, which eem to have lived in water and' 
Boating. The terminal leave at the end of the terns are lal'g ,two to two 
and ne-haJf cm. br ad; tho e along the tem are at right angle ,one-half 
to ne cm. broad; the tern narrow, one and one-half to two cm. broad . 
The c nti rmati n of the tern i very peculiar. Ahul.Y fI xuou., er­
pentine, unequal in thickne or inflated here anu there, i woody cylin­
der tran vel' 'ely ribbed , pI. 21, f. 3, i abruptly Batt ned 0 1' trullcate at 
th · end of the brancheQ , where its place i taken by large leave , following 
the dil'ection of the stem, "hile the lateral ar much narrow 1'1 ome ime 
flexuou Q , divided in narrow lacinire and placed at right angle as floating. 
The e character have been observed upon a large number of pe imens~ 
Found with the Ia t. 

'ORDAIANTHU" G,'d. E . 

(Antho , flower.) 

Thi genu include, a' implied by it name, f1t)wer ~ of Co?'dait The 
character of the specie a re rar ly di tin t, a the Bow r8 a r gon ral1y 
Battened, ob cured or half destroy d by ma Cl'ati nand ompre .. ·oe1. 
9 ul1nifi r repr . ent the gr up of .. po ie. of male flow r , bud or gem­
mul l', mpo ed of imbrica.ted cal , often attached to the axil of a 
lin ar bract: f. bctCc(fCl' i· appr pl'lated for frrtil flow 1'~ in 1'a eme , 
b a l'iug at tho axil -' of f liac OU~ bract. ma.lI l'lld im utal l' immature 
ovule ~ i thel' obtu e r l ointecl. 

'ORDATCARl' " G?·d.'E. 

( Ct? '}JO.'5 , fruit. ) 

Thi. genu is tubli heel fo r t he de cripti II of the fru it of f rdaite , of 
whi h the numb r i on'id rable, but "ho e relation to the plants to 
whi h they belonO' is gen rally utlknown, as they are roo t ly found 100 e 
r r maining attached to the raceme only Vt hen very young and still im­

mature. 
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C. GUTBIERI, Gein. 

Plate 21, J. 4, 5. 

Fruit oval or ovate, ub-cordiform, rounded or truncate at one end, 
obtu ely p inted at the other; surface smooth; pericarp (outer envelope) 
tran formed into a thin coatinO' of coaly matter. 

The e fruits, extrem ly common at Cannelton, with remains of CO'rdaites, 
are all about of the arne ha.pe, but very variable in ize. Tho e of f. 
6, 6a, described as C. apiculatH,s, are analogou in their form, but represent 
a di tinct pecie. 

A few other genera, de cribed by Grand'Eury and myself in this sec· 
tion, are not a yet clearly enough related to the Cord.aire. Among them 
are the following: 

DICRANOPHYLLUM, Grd. E. 

Stems slender; leaves narrow, grass-like, linear, sub-coriaceous, of va­
riou length, forking or dividing at the top in filaments, nerved like Cor­
daites. A few American fragments are apparently r ferable to the genus, 
but they are not ufficient for ~pecific determination. 

DESMI PHYLLUM, Lesq. 

tem slender; leav s narrow, sub-linear, gradually enlarged from the 
ba e, ither imple or par e or fa.::ciculate at base, joined three or four to­
g ther, urface of the tern and leave~ irregulady striate lengtl1\\ i e by 
prominent large bundle of nerves b~lried under the epidermi , which is 
thick, irregularly granulo e. 

There is of thi genus a ingle pecies, D. grQ,C'ili. , Le q., repre ented 
by one pe imen only. 

T £~I PHYLLUM, Lesq. 

Plate 21, J. 8, Sa. 

t m la!'O' ;' I ave crow 1 d, fi tuloQ e, fl:'lt by 'ompre ion, thick , ex­
a tly linear, d eU1Ting at ha ; surface mooth, opa 11 or . hinino ' 

The hara t )' of thi. g nu , of whi h thl' . P ci . ar d ribcd, are 
not in c n ordallce with tho of 'ol'duit&i . The 1 a xact.ly lin aI', 
were apparentl tllbul.'e wh n living; their urfi.l e L not marked by 
parallel n rv , but by v 1'y h rt lin directed leJlO'tbwi e, cro. 'cd in 
right angle by thinner one. , forminO' a kind of areolation like the me hes 
of a very fine ti ue. I have a1 0 found some of the e long leave con­
taining \\ ithin their hanuel' or und l' the oaly la er of their urface 
group of macro pore, whjch uld be seen for the whole length, itber 
mark d inch tinctly thr uO'h the compre ed urface, or di tinctly wherever 
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the epidermis was rlestroyed. If thi app arallCe, ob erved upon many 
specimens, is not deceptive the relation of these plants is with the Lyco­
podiacece. 

FRUIT OR EEDS. 

A number of fruit or seed of ver different character are found 
ah'eady in the upper Devonian and become more and more abundantly 
di tributed in the carboniferou mea 'ure. Plate 22 repre 'ents by a few 
specimens of tho e fruit, ome of their more remarkable forms and their 
great variety of ize and hape. I have already de~cribed under the name 
of Cordaica·rpu.' a few of the pe ie po itively referable to COl'daite;. 
The relati n of the other~ in regard to the plant::; from which they are 
deriveu i mo tly unknown. Con idering merely the ontside characters 
of the eed of the coal mea ures, tho e which can be recognized without 
anatomical analy is, InO t of the paleontologi ts have cIa ed them in four 
generic division, Cardioool]) u,s , Rhabdoca1'Pu., Tl'igonoooq)'t(.s and Carpol­
itll.e8. Some French authors, Brongniart e pecially, have been able to 
examine the inner trncture of a number of silicified fruits of the carbon­
iferou and have applied to them a different nomenclature. A record of 
these determinations would now be u::;ele in this country, where no fruits 
have been found silicified or preserved in such a way that their inner 
structure can be microscopically studied. I have, therefore, preserved 
the old and general classification. 

CARDIOCARPUS, Brgt. 

( Cardia, heart.) 

Seeds of various shapes, composed of a compressed, generally cordiform 
or oval nucleus, urrounded by a flattened fibrous border, or a membran­
ous wing, representing the peri carp or testa .. 

As it is difficult to understand the characters of the seeds from mere 
description, I mention only the figured species of this or of the other gen­
era of fo .. il fruits. 

C. HARVEYI, Sp. nov. 

Plate 22, f. I. 

Nucleu larg ,oval in outline, with concelltrical borders nearly one em. 
broad, deeply emarginate at top, forming two erect. harply pointed horns 
separated by an obtu e . inns. Thc tube by which the pollenic substance 
enters the ovary (tubular micr pyle) i, di tinct. 

Found in the 8ub-conglomeratc etl:;] of' Arkan a'. 
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C. INGENS, Le.sq. 

Plate 22, f. 2. 

Nucleus cordiform, narrowed at the apex into a micropyle passing up 
to the sinus of the margin; wing broad, following the outline of the ovule, 
becoming a little larger toward the apex, where it is deeply cut into a 
narrow sinus. Same geological station a the last, but found at a differ­
ent locality. 

C. OV ALIS Lesq. 

Pla.te 22, f. 3, 4. 

Seeds of medium size; nucleus cordiform ovate; border narrow, con­
centrical, slightly larger above, emarginate at the apex. I consider f. 4 
as representing the nucleus loosened from its testa. 

The species is common in the sub-conglomerate beds of Arkansas. 

C. SIMPLEX, Lesq. 

Plaie 22, f. 13. 

Seeds small, nucleus broadly cordate, obtuse, broadly winged, emargin­
ate at apex. Seeds of this character, very variable in shape and size, 
have sometimes been described as Sa1na7'opsis. 

C. BICORNUTUS, Lesq. 

Pll,lte 22, fig. 14. 

Seeds small, broadly winged; nucleus oblong-ovate, acute, bordered by 
a broad margin prolonged downward and narrowed into a pedicel, enlarged, 
deeply emarginate to the apex of the nucleu , and diverging in two acu­
minate horn-shaped points. 

This seed is very remarkable. The nucleus is hard, compact, less Bat­
tened by compres ion than the testa from which it is easily separated. It 
evidently belongs to a different group and" as first de cribed under the 
name of Ptilocar]Y1/'Cl., Lesq. Found in the upper coal of Ohio, 

t, ~rA. TILLATU , Le,·q. 

Plate 22, figs , 5, 5a. 

Seed ..:mall; nucIeu ova], mamillate at the base, reO'ularly and deeply 
triatp., urrounded by a narrow border or flattened te m. The te ta is 

de::;troyed in the specimen figured. I have only een it fragmentary upon 
a specimen omewhat different, a little larger and round, which may rep­

. resent another pecies. It may therefore be referable to the following 
group: 
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RHABDOCARPU , Goepp and Berger . 

(Rabdo triatec1. 

Fruits often of larO'e size, co tate or triate length" i e, acute or acumi­
nate, urrounded by ate, tc'l. ,ometimes destroyed 01' deficient. 

R. 11\. IGNI , L q. 

Plate 22, Jig. 6. 

'eed ( nllcleu ?) large, broadly oval, api ulate, marked at ba e by a 
large cicatrice at it point of attachment, indi tin tly triate by equidi tant 
larger leaves, and irregularly clo el, r lineate or wrinkled lengthwi e. 

A beautiful fruit found at Pitt ton, Penn. ylvania. 

R. MA~ FillLD[, Jj . q. 

Platt 22, fiy. 7. 

Fruit very large, obovate, truncate at the point of connection to the 
the tem; te ta thin, wrinkled by fragment of a layer of nigo e oaly 
matter; nucleu di tantly ob cm'ely ~triate lengthwi . . Fruit ofthi kind, 
but carcely a~ large a, the one fi gured, arc not rare at Cannelton. One 
ha be n found apparently attached to a branch of 'o?'daites Man,fieldi, 
a,nd i therefore a Cordaicarp'U8. A the attachment to the tem is on id­
ered by ome a mere ca ual uperpo ition of th fruit t a fragment of tem, 
I describe the fruit here in the genu to which it i referabl by its outside 
cham tel' . 

R. ?II LTISTRIATUS, P?"e l. 

Plate 22, fig , 8, 9. 

eed oval, rounded at base ; outer testa prolonged beyond the nuclens 
and narrowed upward into an obtu e or truncate apex, ob clll'ely ribbed 
and striate lengthwi e; nucleu horter, ovate, apiculate, di tillctlyequally 
ribbed, marked at ba 'c b a large cicatrice or point of attachment. 
Found over the middle coal measure~ , especially in the hale f the fir t 
coal ab v the onglomerate. 

R. HOWARDI, L eN]. 

Plate 22, jig. 10. 

Fruit lal' ,obI ng, curved to one ide, rounded at ba e, abruptly nar­
rowed at the apex t a h r t acumen, marked I oothwi e, with di. tant 
narrow elevate rib indi tinct1y minutely lin ate in the interval. Ap­
pear to be a ou -leu. , perhap .. r ferable to T1'igonoca?'pu,~. Found ill a bed ' 
of and t n in the coal mea ures of Ohio. 
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TRI NOCARPU ~ Ergt. 

Plate 22,/. 11, 12. 

Fruit vi, ompre ed trianO'ular at th point of in ertion, three or 
ix co tat ; rib mol' di tin t and promin nt toward the bn e, ometimos 

di appearinO' above; ap x pitted by a mall round or triquetrou ma­
millat cavit . 

T. DAWE II, Ll. and Hutt. 

Plate 22, f. II. 

Fruit br adly ovate or oblong, abruptly pointed, marked with three 
trong rominent rib. 
Th e oed a de.'cribed by European author are very variable in size 

and aloof diffi rent hape, app al'ing to repre ent different ' . '3cie . 
Found in many pecimen at the ba e of the coal mea ures of Indiana 
in conglomerate sand tone. 

T. S BCYLINDRIC ., Lesq. 

Plate 22, f. 1~. 

Fruit mall, tri-co tate and sl ightly triangular, ubcylindrical in out­
line, generally narrowed upward and pointed, mooth; basilar cicatrice 
large, triangular. 

CARPOLITHE. " 8r.hloth. 

Plate 22, f. 15--18. 

eed of variou form and f uncertain relation, not referable by their 
haracter t any of the pr ceding genera, often representing ovules de­

prived of their te tao 

C. BTCUSPIDATUS, St. 

Plate 22, f. 15. 

mall, enlarged in the middle or tran vel' ely oval, rounded at 
ba ,rapidly narrow d to a ",harp point, entirely smooth. Fruits of this 
kind ar not rare in the Im\ er coal measure~, ometime found with a nar­
row pedicel. 

C. ORBICULARI , Newby. 

Plate 22, f. 16. 

N ucleu exactly orbicular, inflated, mooth. Rare. Found at Cannel­
ton.* 

" Cannelton and Pittston, referred to in this paper, are in Pennsylvania. 
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C. REGULARIS (?), St. 

Plate 22, J. 17, 17a. 

Nucleus very small, oval, surrounded by a concentrical larger testa, 
pitted at the apex by a small round alveole. Species perhaps referable 
to Oardiocarpus. Shale of the middle coal strata; rare and unsatisfactor­
ily known like all the Oa'rpolitlte8. 

C. ARCUATUS, Lesq. 

Plate 22, f. 18. 

An oblong linear fruit, five cm. long, without its slender, curved pedicel­
one em. broad in the middle where it is narrower, like strangled, slightly 
curve(- I inflated above, abruptly narrowed to a short inclined beak, and 
also narrowed at base into a pedicel one and one-half cm. long. The 
upper urface of the pericarp is a ~riate coating of coal, the lower ur­
face is dotted by transversal short wrinkles. The fruit is very peculiar 
and does not how relation to any kind of seed de cribed as yet from the 
coal mea ures. Found in a, thin layer of coal in Kentucky, at the 
horizon of the Conglomerate. It is probably referable to the genus 
Rhahdocal,]>us, and is described as R. arcuatus in the" United States Coal 
Flora." 
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