
533 May-JuGe, 1977) DILCHER AND DAGHLlAN-I'HILODBNDRON LEAF 

Fig. 15-18. Diagrams of cross see lion anJ surhlce 
views of the Slomalal complex of P. IiIl1 lIeSI is. 15,17. 
Upper epidermis. 16, 18. Lower epidermis. 

as Anfhuriul11, Caladiosoma, or Philodendron arc 
found. The climate of western Tennessee during 
the Middle Eocene was seasonally dry, warm 
temperate to subtropical (Dilcher, 1973). The 
important feature of the climate is that it probably 
lacked any extensive cold season or hmd freezes. 
The elements of the flora, such as Philodendron, 
that we now recognize as subtropical, could have 
ranged north into western Tennessee under such 
climatic conditions. 

When living, the thickness of the lear blade and 
veins of Philodendron lillll1esfis was similar to 
that of extant related species. The lenf compres­
sions of the midrib and secondary veins show a 
broad midrib tapering distnl]y as' broad second­
ary veins branch from it (Fig. I). The brond­
ness of these compressed veins suggests tJwt they 
were thick, perhaps even Fleshy, in life. In addi­
tion there is a strong correlation of leaf thickness 
with amphistomntism For known physiological 
reasons in several extant genera (Dnvid Park­
hurst, personal communication). 

The history of the clay deposits (Dilcher, 1971; 
Potter, (976) in western Tennessee demonstrates 
that the area was a Flood plnin containing ahan­
doned channels. These rapidly filled with fine 
grain sediments and changed their character from 
open lakes 10 swnl11py areas (Potter, 1976). Tile 
fossil lea ves o~ Philodendron ,He often found 
grouped togcther with thin layers o~ day be­
tween them (Fig. 1, 2) . Further, the leaves are 

oriented in the same dil eClion and, for such large 
leaves (75 em wide), there was very little distor­
tion or damage in deposition. This would suggest 
that several leaves ~rom the same plant werIJ de­
posited together in quiet water. We suggest that 
the fossil, Philodendron limneslis, grew as an 
herbaceous shrub in wet areas on the Middle 
Eocene flood plains of western Tennessee. Dur­
ing periods of flooding the planh were washed 
into the sediment-laden wnters and incorporated 
in the clay deposits fjlJing these ancieot basins. 
Philodendron li!/1l'1cSlis may not have been a com­
mon element of the floras because it is tound in 
only three of over 30 clny deposits examined. 

LITERATURE CITED 

ARRER, A. 1925. Monocolyledons, a morphological 
Sluuy. Cambridge UJuver~ily Press, London. 

BLRRY, E. W. 1910. Contnbutions to the Mesozoic 
flora of the Allantic COllsta] plain-V. North Cll1'­
olin;l. Bull. Torrey Bot. Club ",7: t8t-200. 

1916. The Lower Eocene floras of southeast­
ern North America. U.S.G.S. PIO{. Paper 91. 

1920. Contribulions to the Mesowic flora of 
lhe Allantic coastal plain. XUI.-North Carolina. 
Bull. Torrey Bot. Club 47; 397-406. 

[925. Miocene Araceae relllted to Caladillm 
from TI iniJad. The Pan Amer. Geo!. 44: 38-42. 

1930. Revision or the Lower Eocene Wilcox 
flora of the southeaslern Slales. U.S.C.S. Prof. 
Paper 156. 

t931. A Miocene flora from Grand Coulee. 
Washington. U.S.C.S. Prof. Paper 17-C: 31-42. 

J937. G'yrowrplls and other fossil planls 
from the Cumarebo field in Venezuela. J. Wash. 
Acad. Sci. 27: 501-506. 

J941. AdJiliolls to the Wilcox flora from 
Kemucky and Texas. U.s.GS Prof. Paper 193E: 
83-99. 

BROWN, R. W. 1937. Further addilions (0 some fos­
sil floras of the weSlern Uniled Stales. J. Wash. 
AcaJ. Sci. 27: 506-517. 

COCKIIU;,LL.. T. D. A. 1926. A Miocene OJollliulJ/ 
(AJaceae). Torreya 26· 69. 

lRI;,PcT. W., D, L. DJJ.,CHE:R, liND F. W. l'oTTER. 1975. 
Investigations of angiospeJ ms from the Eocene of 
soulheaslern North America: juglandaceous cal­
kin. Arner. 1. Bo1., 62: 813-823. 

CRONQUIST. A. 1968. The evolution and classificalion 
of flowCJ'lng plants. Houghton Mifflin Company, 
BOSlon. 

DACHIIIIN. C. P., ANO D. L. D1LCHIR. 1971. Phllo­
delldl'lJII Jea\·es from Eocene sediments in Tennes­
see. Ind. Acad. Sci. 80: 95-96 (abstract). 

DILCHER.	 D. L. 1968. Revision of the Eoccne palms 
from SOUlheastern North America h,·\sed opon clltic­
ular ilnillysi~. Amer. J. Bol. 55: 725 (abstract). 

~ 

X 1050. 12. Lower epidermis, lWO guard cells. Papillale projections of sllbSlflllry cells and epidermal cells evident. 
X 1000. l~. Inside upper epidelmis showing anticlinal walls of lhe guard cells, slIbsidary, and epidermal cells. 
Granular natlll'e of epidermal cells contrasts wilh smooth subsidary cells. X 1050. ]4. Inside lower epidermis 
showing anliclinal cell walls. The evaginations or the periclinal walls lo form pnpillae arc obvious. Subsidiary cells 
I"ck granular deposits. X 1000. 



AMERICAN JOURNAL OF BOTANY534	 [Vol. 64 

1971. A revision of the Eocene flora of 
soulheastern Norlh America. Paleobotanist 20: 
7-18. 

1973. A paleoclimatic inlerpretation of Lhe 
Eocene floras of southeasLern North America, p. 
39-59. 1/1 A. Graham [ed.), Vegetation and vcgeta­
lional bistory of northcrn Latin America. Elsevier 
Scientific Publishing Co., New York. 

1974. Approaches to the idenLificaLion of an­
giosperm leaf remains. Bot. Rev. 40: 1-157. 

---, F. W. POTTER, AND W. L. CREP£T. 1976. In­
vesLigaLions of angiosperms from the Eocene of 
NOrLh America; juglandaceous winged fruits. Amer. 
J. Bo\. 63: 532-544. 

DonE, .T. A. 1973. The monocotyledons: Their evol­
nLlon anu comparative biology, V. FossiJ cvidence 
on early evolution of lhe monocolyledons. Rev. 
BioI. 48: 399--413. 

ENGIJ£R, A., AND K. KRAUSE. J905-1920. Das pflan· 
zenreich. Araccae. Paris 21, 37,48,55, 60, 64, 71, 
73, 74, Wilhem Engelmann Publishers, Leipzig, 

FEDOTOV, V. V. 1975. 0 sisLematicheskoy prinadle­
zhnosti roda Nilophyliles. Paleonl. Zh. 1: 133­
136 (Iranslalion on pages 132-134). 

KRASSILOV, V. 1973. CULicular Slructure of Cretaceous 
angiosperms from the far easL of (he USSR. Palae­
ontographica Abl. B 142: 105-116. 

LLSQUEREUX,	 L. 1874. Repon on the Cretaeeolls and 
Terliary Floras of the western Territories. U.S. 
Geot. & Geog. Surv Terr., Ann. Rep!. for 1874: 
275-365. 

Po HER, F. W., .TR. 1976. Investigations of angio­
sperms from the Eocene of southeastern North 
America: pollen assemblages from Miller pit, 
Henry CounLy, Tennessee. Palaeontogr. Abt. B, 
157: 44-96. 

RASKY, K. 1964. Studies of Tcrtiary plant remains 
from HlIngary. Ann. His!. Nat. Mus. Nat. Hnng. 
(Pars mineral. palaeont.) 56: 63-96. 

RAV£N, P. H .. AND D. I. AXELROD. 1974. Angiosperm 
biogeography and past continental movements. Alln. 
Mo. Bot. Gard. 61: 539-673. 

RUFFLE,	 L. 1964, bkologisehe Bewertllng von Kutiku­
Jarmerkmalen terLiarzeitJicher BlaLler. Wiss. Zeit. 
Hllmboldt-Univ. Berl. Math.-Naturwiss. Reihe .TB. 
13:	 25-46. 

STEBBINS, G. L., AND G. S, KHUSH. 1961. Variation 
in the organization of the stomatal complex in (he 
leaf epidermis of monocotyledons and its bearing on 
their phylogeny. Amer. .T. Bot. 48: 51-59. 

T AKHTAJAN, A. 1969. Flowering planls: origin and 
dispersal. Oliver and Boyd Ltd" Edinburgh. 

TOMLINSON, P. B. 1974, Development of the stomatal 
complex as a taxonomic character in (he monoeot­
yledons. Taxon 23: 109-128. 

WERBER, E. E. 1960. Observations of the epidermal 
structure and stomatal apparatus of some membcrs 
of the Araceae. Rhodora 62: 251-258. 

WEYLAND,	 H. 1957. Kritische Untersuchungen zur 
klllikularanalyse terliarer BlaUer. IIf. Mouocol­
ykn der rheinischen Braunkohle. Palaeontogr. 
Abt. B 103: 34-74. 


