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in the form of the accessorv cells. The 8cale~ of 
the guard rells may fold out, project Mraigbt 
out or fold over the stoma. Although some of 
the Beaks were eOllspicuouf;ly distorted due to 
preservation, most of them were not. Therefore, 
it, if' felt that these variations nre those which 
,Yould normally occur in the living plant. ~Tal'gin;; 

of thp scaJc~ an' gen('rally nigged-fLPpearing but. 
a fc\\" were observed to }If' smooth. Ar('cs,'orv 
l'rlb may havr somewhrtt rai,'ed anfl expan!lfcl 
arpas adjacpnt to the 'ltoma. A fe\\" surh ('clls· 
,vere fold cd back forming sca!cs f;imiJal' to those 
c!rsr.rihpd by Bandulska (926) ror some ;:;lweies 
of Neoli/sl'G. By comparing Fig. 19 ,\'ith Fi~. 20. 
one can easily f'pe that the lateral \\'al]'; of 1he 
]o\\'er ppidermis are not as ext.cnsivply rutini;"ed 
as are those of t.he upper epidermif'. However, 
1he lateral walll' of the hair base;.; arC' well cutin­
ized and extend in from the cntinized ring of the 
hair base (Fig. H)). Because of its num('J'ous ron­
sistpnt eharadrrs, the lower ('pidermis is the hest 
to usc for diagnostic featurC'l'. This \\'as found to 
he true in both modprn and fossil cuticles. 

No cutirular striations or projl'ction;; I1I'e prf'S­
enl on anv of the specimens. l\'fpsophyll if; not 
pre. erwd in an:v of the cuticular preparations, 
but. isolated tracheids and vrs;.;els \l"en~ found. 

Berause the fossil leaw"s are found in clav 
which must he hroken oppn to e:'\pose then~, 
many of thp leaves split open in thr area of the 
decomposee! mpsophyll, lraying the tIpper cpi­
d01'mis aHachC'd to one ;.;mfaee of the day and 
the lowel' epidrrmis rLttarheu to thp other (Fig. 
~). Rel'ause of Ihe fragmentary nature of the 
cIa" it is often difficult to coiled both ha.h'e,s of 
the sppcimrns. Therefore, in some spec;imens 
studied, only the upper or t110 lo\H:l' epicl('rmis 
was present. 

The (,lltic1r of th" llpper epidrrmi;; oftell ;.;plit'l 
and cmls upon drying while thr ('utirle of the 
lower epidermis docs not (Pig. :3). This may he 
hecause th~~ upper epidermis ,Y<'t" more hl~avil.y 
clltinized than the lowE'r epidprmi". The hea,'jer 
cutinization is also indieaU'd hv the fact that 
the upper E'pidermis is. oft0n 1)0t(.pr preserved, 
stains morc heavily, and ha.· mOre complrtcly 

.prC'sprved lateral walls. 
B0.rry (EllG) , in descrihing the rpidermal l'pI];,; 

of this sppriC's, stated: "Epidermal ('ells very 
small, hut with thin "'alls, diffpring on the upper 
and lower surfaces of the leaf, thl:' sllbstanr,(' of 
which in some spel·imens is preserved, indirating 
that in life the Icavt·s were glossy ahovC'. Prepa­
rat.ion:' fail to show stomata. l)ut. the Jowpr 
epidermis is poorly preserved, whirh may ~'xplain 

this feature: yellowish glohliles in the prepa.ra­
tions would seem to indicate that t.h<~ lea\'cs of 
this species were aromatic and punctate a" in 
the majority of l:xisting; Lamareae. sinc'e thcov 
11aVI:' t.lw exarl:, appea 1'<1,11('(' of t Iw :,;rl'l'ptory cr Ils 
of that family." 

It i" difFic'ult, to a,srerlaill ,,-hat Ben\' meant 
hy his term "wry small." 'I'hl' ('pidrr~a1 ('pll~ 
of the ro,,~i1s ilW 'sti~at.ed fol' thi,' pnper rompal'l' 
ravorablv in ,.,i;l,e and '\'all thil'l'llrss with mocl('1T1 
memher~ of thco Laul'aceac. 1'111' ('('11;.; do differ 
to some px(cont, on Lhe npper and 10\\'('1' surf:1r('. 
Those on the lower surfa('(' tend to 1)(' mo['(~ 

angular in appearunrp and are often more elon­
gate. From tIl<' evidC'lH'(' of rUt'ling, heavy stain­
inh, and ~oocl prpSl:'lTation t hp, upper epi(lPrmis 
of the lea n~;; probablv was, (L<::' Berry suggco"ts. 
more lwaYilv ('utinized ancl l'onreivablv could 
have lwd a glossy npper surfacl'. The 10~vC'r epi­
dermis was probably pubeseent \\'ith abundant. 
hairs projcl,ting from thp hail' hases prpsent in 
the fossil cuticle. The lad, of a h('ayilv rutini",cd 
lower surface explains the poor preserva.tion of 
fhe lower epidermis. ~ 0 yellowish glohules such 
as BelTv observed wer0. found in the material 
examined. This m:w ha\'(~ hern dIH' to the ab­
sence of the mC'sopllyll in all thl:' specimpns. 

,\fter re\-ico,,-ing the reference eol!C'ction of 28 
species and notin~ Bandulska's dc;.;cription of an 
additional 23 modcrn ~pel'i('s (I \12(i), it is ('\·id('nt 
1hat the Lal1l'areac is a vpry het('ro~('neou" 

rami ly. as Stern (19.1)-1) and ot hC'r C'arl icr \\,orkC'l''l 
point.eel Ollt. 1'l!rrp is often a:-; milch variation 
lwhwrn spl'('iee' of the sanw genus as hd\\'C'en 
cliffel'("nt genera. although the rutirular char[\,l'­
teri. til'S of a partirnbr ~pr('ies wel'e fOlll1d to 
hr. constant. In di'lcllssing the moclern slw(·ips 
of the Lallraecae. l\Td,ra1fr and Chalk (H).iO) 
note that stomat',a are confinp(1 to 1hr lo\\'rr sur­
face and are allYays of a ruhiareolls type. Two 
latrral arcp,ssory ('plls we!'r rharartrt'isti(' of all 
t.he modern material examinrd in this studv. 
!\[etra!f0 and Chalk also nol'c that in se\,("ra,l 
gpnrl'a, including Oeo/ea, 1hc guard cp]]" are 
t~'pirally prO\'idcd with n ridge-like PI'OCPSS and 
that. many species ha\'e unire]]lllar hairs . 

The r.nticular featmes noted hy ?\ fe«on,1fr and 
Chalk ac; charaderistic of modern' Lall1'ac(':w also 
rharacterize O. ObtIlS1jOl1'O. Therefore, ('ll(jellhr 
features a<; ,,'ell as venation pattern support thr 
placement of thi'l spec-irs in 1h(' La\1r:.H·eae. The 
close similarity of the culi(']es of 1he fos~i1 ~peci­

mens cxaminrd demonstrates that they belong 
to a single ~pe('ies despit·(' the variations notired 
in thpir venation and si7.e. Idpntifiration with a 

Fig. 15-20. Detailed analysis of cuticll' of Ocolea oUllls/folin.-Fill;. 15. Lower ppidcrmis showing C'pidermal cells, hair 
bases, accessory cell', guard cells, and a stoma. The adjac nt walls of the guard cells (OW) extend to a hair base. X 1,.550. 
-Fig. 16. LowC'r epidermis with ordinar~' l'pidf;'rmal cells (E), hair bases CHB), accessory Cl'lls (Al, guanl Cl'lls (G) with 
associated scales (8), and stoma (ST). (TIIustrated in Fig. 13.) X l,5.';O.-Fig. 17. LowN epidl'rmis showing adjacl'ut 
walls of the guard rdis (G\V) ext.C'ndinl!: to a hrok('n epi,icl'Jnal poll. X l,!i!iO.-Fig;. 19. Folded fmgment of lower <,pi­
dermis showing projecting lateral walls (LW) of adjac('nt 0pidcrmal c(,l1s and lateral \\':1115 of a hair hase HB). X l,,'j.')().­

Fig. 20. Folded fragment of upper epidermis wiLh projccting luteral walls LW). XI,J50. 
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spccifie modc'l'n "pecies W;h nol. pOf;i;-;ible bccau:,e 
of the limited SCOpf' of the modern refcren('(' 
C'ollect.ion examined. Therefore, t.he prior designa­
tion a:- O. oblusiJolia whieh was based on mega­
scopie appearance has noL been altered. 
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