
often with a conical projection encircled by an apparent alyx rim. Gen­
erally bilocular, 2-seeded; occasionally trilo ular 1- eeded. Locules sur­
rounded by a multilayered zone of longitudinal fibers, a zone of circumlocu­
Jar fiber and the outer region of the endocarp. Jermination valves usually 
not vi. ible externally; confined to the apical l]alf of the endoearp. Endocarp 
wall 1-2 mm thick. Di tinet transver. e fib rs frequently evident on endocarp 
surface. 10-15 longitudinal ridO'es pre cnt with remnan1.s of va. cular bun­
dles sometime pre erved in the intervening grooves. 

Type: t\o holotype of rither Nyssa eoligndicC/. or X. wilcoxiana \\'3. desig­
nated by Berry so the pecimen of N. oligl1itica i11ustrated by Berry (1916) 
in plate 99, fig. 8 nited States t\ational 1\lu cum no. 35979) i. de. ig-natl'd 
here as a lectotype. 

Discussion: };ys. a eolignitica resembles X. I sell/'ii foullCl in the. ilt de­
posit (Eyde and Bal'ghoorn, 1963) overlying the Brandon lignites which 
are probabl Oligocene in age (Traverse, 195-). Both species are elliptical 
tu ovate in outline with a calyx rim encircling the apex (fig. 2), have 
frolll 10-15 longitudinal grooves on th surfare in \rhich vascular strand 
run (figs. 2, 3), and ha vc t1'a nsverse fibrous elements on the. tone surface 
(figs. 1, 2). In both forms several layers of longitudinal fibel's surround the 
locule (figs. 9, 10) in contra t to N. complanata, a similar pecies found in 
the Brandon lignites, whieh has only one such layer. The germination valv·s 
(Fig. ':1:) are not vi ible externally in N. eolignilica and are confin d to the 
apieal portion of the endoearp as was a] 0 obsen-ed by Eyde & Barghoorn 
ill N. lesC1Ll'ii. Because of these similarities lor eolignitica appears to be 
closely related 1.0 1.... lesc1wii. N. lesC1lTii and N. colignitica differ ouly in the 
'number of loelllcs and the thickne s of the endocarp Yall; the endo arps of 
the former have 1-2 locules and a wall up to 3 mm in thickness while en<1o­
carps of the latter have 2-3 locules and a wall 1-~ mm in thidme s (fig.. -:1:, 

5) . 
Because of this clo e relationship the snggc tions roncerning the probable 

affinities of N. lescul'ii to modern Nyssa species made by Eyde and Barg­
hoorn (1963) in their tudy of the morphological relation hip of the fossil 
and 111 der11 pecie of Nyssa would seem to be applicable to N. colianilica as 
well. iY. lescul'ii and N. eolignitica have many features in c mmon with the 
iYys a sylvatica complex (N. sylvatica, N. bifloTa, N. inensis as ou1.lined 
by Eyde (1963) and also with N. ogeche. However Eyde and Barghoom 
feel that N. lescw'ii, al1.hough imilar to the present day ,Vyssa sylvatica 
complex, is not as good a choie for its antecedent as N. complanata. They 
suggest that N. lescurii is more probably ancestral to N. o[leche 01' repre ent8 
a line of nyssas now extinct. 

The endocarps of the liying peeiE's N. eolignitica and N. lescw'ii are 
more similar to the endocarps of the living pecies N. ogeche than to the 
endoearps of any of the other living species of lY yssa. Two fruit that Berry 
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(1930) described from IIenry 'uuty, 'l'el1nessc a.. i\T. wilcoxiana (p It. in 
"ynonJ"lllY with N. eoliOllitica in thi paper ('lo.-ely 1'1'. E'mble th nano,," 
tapered fruit of .Y. ogeche. IIo"'eYer, althongh the length f the matul' 
fruits of;Y. eoligllifica and N. leSCHl'ii i~ similar to th length of th fruits of 
N. ooeche, they generally differ some\rbat ill overall shal and the rmits of 
the fossil species mll t have und rgon a J'echH:tiou in "'idth and a t<lp('1'iup: 

of the ape' and base ill order' to dew lop the shape common today in 
N. ooeche. A relluction in lOf'ular Ilumbe)', from ihe 2-8 10 nle. fOllnel ill 
N. eoligllifica and the 1-:2 lorule foun<l ill N. Ie 'cltn'i to th basi('ally 1 or 
orca.ional1y 2 locules found in .Y. ogcche. ,,'auld al. 0 haye had to 0 em. A 
the papery wi ngs ll11iqne to X. O!lf eli e tleYclol from the ells of the sUt'culent 
meso('arp tlleil' evolution would ha \'e reqnircd no modification of the endo­
cal'p tissue. A further indication of thc relationship behrecn N. coli(Jllitica 
and N. lescHl'ii and X. ooechc is the distilH:tiYe a ri 'al region. ollcerning­
N. lescurii, E de an 1 Bal'ghoorn (1 (3) note: "Hemain. of the disk and of 
the rim along' "'bich calyx and cOl'olla lobe' \\,er' situate 1 are not s en in 
other Brandon uyssas. 'rhe conical Pl'oj ction i sugge th-e of a similar 
stl'uC'ture to bc found in £Io"'('rs aod fruits of N. ogeche and po sibly inch­
:aLes a relation 'hip between X. Il.sCl/.l'ii and this modern spe ·ie.. " 'fbi coni­
eal pl' jection and calyx rim are also cbaraeteristi" of N. eoli!lllii ica. 

It i' interestinO' to note that .Yyssa 00 che in its limitl'd distribution in 
the S.K nitcd States i-commonly fowld as a sll1all tree abundant along 
stream and riYers. Y. le'clwii is not found in the li'''nite at Brandon but is 
the only Nyssa that occur in tbe oYel'lying silt depo it \\'hieh is thouo'ht to 
have been depo. ited \Then the s"amp.v enviroJlment required for ligniti· 
depo ition was ubsequently replaced by a mol' open ,vater environment 
(TraYer:,;e. ]955). iY. evliglliiica \\'as fuunel b:v both Berry and tlle authors in 
silts depositeLl in sucll an ellyiroumellt ill Tenncs. ee. 1he ecological sp ('i· 
fil·it~· of these forms lllay have lleYeloped ead~- an 1 thus isolated them 
while sub. cquent J11orphologif'al '-1 e(' ial iZHtion tuok plat·e. 

It seems apparent that Paleocene and (:1'1'1 aceous aotceel1en ts of ;\'!lssa 
did exi. L l\Tyssa frnits of EocellP a"'e ha\'e been ell'. cribed by Chandler 
(1961). 196~). Heid (1930), Reid and :11an llel' (J033) and Scott (1954); 
Derry (1916,1921.1930) and MacU-initic (1941) haye described compres. cd 
enclocarp material of EO('('ne agp \\'hich also appears to belong' to the genus 
.~·yssa. Judging frOlD thc \\'orlc1\\'ide distributioll and abundance f Nyssa 
during the lower Eocene, earlier form.ll'obably were widespread and 
abUll lant, and fossil evillenee or Yyssa 8hon1<1 !p exper·ted to b found ill 
the early fossil recorcl of the angi sperms. 
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