
INTRODUCTION 

The late Professor Chade~ Bo\DJEn 111ade a very cx. l('11="ivc colkc lio 11 of fos:-:;il 
plants from the \iVcalclen .forn1alio11 of Belgium. The fo il arc pr .sc r d as 
]ignite in a fine si1L or clay and haYc rath er the appcarnn c of har oal, being 
black and brittle but Ycry little corn pressed; they a re 11ol h o \Ycver ha rrcd and 
when soaked in a dilute alkali Lhcy swell and so flen and urc then an1cuablc to 
sectionin g by the ordinary ni_ethods of cclloidin en1bedding u ~ eel for ' oody 
Lissue . It i their preservalion which gives these foss il s Lhcir oTcal in1portan 
f'nr fossil plants with their inlcrnal s lru lure preserved arc rare at all p riod , 
and an extensive flora preserved enlirclv in this way i aln10 L unique. 

Professor Bol\Il\IER not onl collected the fossil and anias , d Lh in any 
thou ands of fragment which arc pre erved in the Institul ro al d cience 
naturelles de Belgique; he con1n1enced their investigalion. For thi purpo c he 
prepared a fine sPries of plates of photographs and dra' ings and th - e plate 
were duly printed . He also wrolc volun1i nous notes ab ut Lhe flora and certain 
introductory ections may indeed represent final draft , but virluall no thin °· 
was published, apart from some brief prelin1inary notes on cerlain p ci 

\iVhen I was asked by Professor V. VAN STR ELE to prepare BoM ·rnR's '" rl 
for pub~ication it ' as naturally my hope that I could in large mea ure Ira\ 
directly on his work, and that it ·would be possible to publish large ection with 
little more than edi tin o· . Unluckily this proved quite impos ible; hi de cripti 
notes must ind eed be regarded a. a record of pa sino· idea and it would be quil 
unfair to Bo 'llYrnR's mem_ory a well as useless to a read r to attempt to print 
them . It is of cour::se true also that -v ith Botanical progr much of what wa 
written as long ago as 1890 , even though added to and emended durin°· th n -,' t 
thirty ~ears has becon1e out of date. It has ho' e r b en po ible to make u 
of a good many of BOMMER' photograph 'vhich are cellent and f om of hi 
, pirited and characteristic drawing . 

The collection consist in the main of pieces of w od Li ue . lL ompris' 
a good many f rn spe ie , mo U r r 'Pr ented b piece of petiole and rhiz m · 
excellent and abundant pecimens of the f rn-like plant W eichselia, a remarkabl 
eries of coniferou. cone.._ and n rmou amounts of lio-nit (wood), probably 

largely of conif r origin. 
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The in vc ·Li c»a lion of Lltis " ·h ole fJura in d e lail " o rl h y o l' il · prcscn a lion will 
Luke inan y year . So far a ll thaL lrn b e 11 nLLcmp l d ha · been Ill e invesLin·atio n 
o f erlain conif r s . Thi paper onlribule an accounL o f Lwo sp eccic::s o f Taxo-
liac ou conifer ' b earin g con es on lhcir leafy Lwi o· ' . A paper \\TiLLcn by 

Mr. K. L. ALYIN of Birk.1 erk Coll en· , London co nlriln 1le a cl scripLion of three 
Abie Lin an fe1nale co n e . Tlt c::; Lwo paper:-, by n o in 'C1 11 :-; con1plelc Lhc couifcr ::;; 
Llucc or n1orc p e i o f po::; ibl y A.hie Lin can cones rcnia i 11 <1 . \Yell a. soni.c lea vc · 
r cm bling Pin us an cl a Y::is L n w Leri al o f \Yoocl fragn1cn l.' . 



CONIFERS OF THE TAXODIACEJE 
F ROi\I THE 

WEALDEN FORMATION OF BELGIUM 

Classe CONIFERJE. 

FAMILY TAXODIACEJE. 

Genus SPHENOLEPIS ScHE K. 

Sphenolepis SCHE K, i87i, p. 2L.1:3 . 
Sphenolepidium HEER, i88i, p. 196. 

The International rule of non1en lalure require the u f the name 
Sphenolepis ScHENK and the rejection of Sphenolepidiurn HEER ( , . hich wa 
proposed because of the earlier u e of Sphenolepis b c 1 for genus of 
fishes) . The present rule uphoid the Botanical na1ne Sphenolepis, ignoring it 
u e in t~1 animal kingdon1. 

The name Sph cnolepis r fer e sentiall lo a t pe of female cone, but ' here 
attribuli n i clear it ma be .' t nded to include the whole plant. It ha been 
n1uch u d for purcl st ril twigs, on1e of er doubtful attribution. A 
different name hould hav b en u ed. 

The Type-species is S. 1-turrianus (D KER), bul the po ition of thi i n t 
quite ati factor -. D NKER d cribed ome inall twigs without an fine d tail 
as Thuites kurrianus and CRE1 K identified hi pecin1 n , ·which w r th fir l 
good ones with DuNKER Thi n1ay be correct, but it c nnot be 
con idered con incing . t rile twig d cribed b r CA PE TIER (1939) and 
agre ing macro copicall r v ilh D ' KER 's pecin1 n , a ' -ell a tho e of CHE ' K 

and oth rs, are o cliff er nt in uticle from th pr nt one that they must b n l 
merel pecificall. but generically distinct. 

Other specimen ha e been placed in phenolepi but their po ition is unsa
tisfactory . The nmne S . sternbergi.anuni (D - 1 KER) ha b n u ed for specimen 
with lightly n1orc spreading lea e . l\11cn EL (1936) has d crib the cuticle 
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of u h leave. ( un cl r the name S . kurrianuni f ornia sternberg iana) . The fr 
.. Lru ture is again entircl unlike the present leave , and apparently distinct 
from CARPENTIEn'. pecimen ._ . Certain Lerile hoots described by FoNTAlr E 1889 
a pecie of Sphenolepis or of ;t throtaxopsis appear to represent promi ing 
material but are too little know11 Lo be di cu sed further. 

b mend e cl di a 0 · 11 o i ~ of ' p hen o 1 e pi s. - 'terns bearing spirally 
arrang d lea es; leaves small, scale-like, forming the continuation of a well 
u 1 ped leaf-ba e cu hion. Stomata forming two bands on the cushion and 
lo of the leaf, ino Llv placed Lran ver ely, monocyclic, adjacent stomata 
with par L u idiar cells. Re in confined to a inn-le hort canal on lhc 
abaJ ial id of the leaf trace . 

W d of th Cupressinoxyl.on-Lyp , ,. ilhout re in canals . 

F male on t rminal, rather sn1all and rounded, con1posed of ln1n1 Tous 

. pirall arran o·ed persistent con scale . Cone cale undivided, ·wedge-shaped, 
pper urface lacking any ligular upgro' th , bearing about ix 

r v . ds mall, flattened but not ,. in o-cd, attached basall with 
t.h mi r p 1 facing the axi . Va cular system of cone cale consisting of a 
·in o·le ba al trand which divide into a trans erse rov of normally orientated 
l undl from which vcr L minute strands ari e to supply the seed , no other 
in rt d y t n1 pr ~ nt. (lVIalr. cone and pollen unknov n.) 

Sphenolepis kurriana (D NKER) c uE t K. 

i. elect refe1 ences . 

Thuites (Cupre ites?) Kurrianus DUNKER, 1846, p . 20, pl. VII, fig. 8. (Poor fio-ure of v g -
tative shoots, the origin of the specific name.) 

Sphenolepis Kurriana (DUNKER) ScHE K, 1871, p. 243, pl. XXXVII, fig. 5- ; pl. XXXVIII 
fig. 1. (Good shoots and cones .) 

'phenotepi,dium Kurrianum (Du KER) HEER, 1881, p. 19, pl. XII, fig. 1 b· pl. XIII , 
fig . 1 b, 8 b; pl. XVIII, fig. 1-8. (Shoots and ill preserved cone.) - (DUNKER) SEWARD, 
1895, p. 200; pl. XVII, fig. 7, 8; pl. XVIII, fig . 1. (Good cones and shoots .) 

2 . Sterile twigs possibly identical with . lcurriana . (See Du KER, 1846 above, and 
E\VARD, 1895, for references up to that date.) 

Sphenolepidium Kurrianum (D NKER) CARPE TIER, 1927, p. 70, pl. 20, fig . 4, 5. -
MICHAEL, 1936, p. 56 in part (forma · ty]Yi,ca). 

. Specimens determined as S. kurriana but in my opinion distinct . 

... 'phenolepidium Kurrianum (non D NKER) SAPORTA, 1 94, p. 115, pl. XXII, fig . 3-5. 
(Cones and shoots, both diffe1·ent.) 

. 'phenole]Yi,dium Kurrianuni forma Sternbergiana MICHAEL, 1936, p. 56, pl. III , fig. 3, 4. 
(Cuticle .) 

Sphenolepidium Kurrianum (non D KER) CARPENTIER, 1939, p. 157, pl. I. (Leaf and 
cuticle.) 
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E n1 en d e cl cl i a g no · i ~ of Speno I e pi k u r r i an a. - Tree or 
hrub, main slen1s hearing nun1rrot1 s slender ulli1nale branchlels on all sides. 

Leaves on branches of all orders n1inule micl scale like, free part hort, appre sed , 
triangular in sec t.ion, c.011 lin11i11g unin lerrupledly in Lo a leaf-base c u hion 
containing photo. ~- nthelic lis~ ue. Hesin confined to a shorL canal on the abaxial 
·ide of the leaf trace ancl confined lo Lhe upper parl of lhe leaf cu hion . L af 
and leaf base cu hion ·wilh an epiclern1 is con1posed of elongaLed reclano·ular IL 
with a non-papillatc urface. ...:Lon1aLa occurring in two band on th id ~ of 
the ]eaf 1 asc cu ldon and exlcncl ing onto the leaf, nearly all tran v r I plac d, 
rather crowded hut adjacent slon1.ala with separate though ll uall , nliguou~ 

subsidiary cell~ . Guard cells n1ocleraLely sunken in a reclan°·ular pil" ub idiar: 
celJ s ofteu four, cons i Ling of two large lateral ones and two n1all t nninal on 
not papilla le. Encircling cell normally ab ent. No h pod rn1al fibr pr - n l 
under the epidcnnj of the leaf-base cushion and leaf. 

Pilh of 1 ranch len1 narro\v, compo ed of uniforn1, thick \Vall d, pilled 
parcn hyn1a. Annual ring developed, ralh r crowded in bran h w od. 
Tracheicl .~ of e ondary v oocl rather thick. walled and narr w; pil of radial wall~ 
uniserialc , not in contact, ahno t confined. to the two encl f th tra h id . 
\tVood ra s numerou but narro\: , alwa uniseriate, mostl onl on or two c 11 
high, compo ed exc]u ive] y of ray parenchyma. Ha c ll v ith thin wall no 
pits apparent on ' all betwe n pair of ray cell , but cc field » formed by the 
contact of a ra and a tra heid h o,, ing a verli al ro\ of two or three broadly 
oval, lightl bordered pit . X. lem parench ma c ll ertically elongated, . 
scatter d through the ' oocl and not confined to th late wood. Resin anal 
entire! absent from the v ood (not e en developed in the wood formed from a 
' ouncl allu ) . 

Female c ne born tenninall on a clu ter of hort branche . ne o al 
L pica11 - 12 mn1 x 7 mm, corn po ed of numerou pirall arranged con cal . 
C ne ale o ewhal flattened and '~redge shaped, 3 mm long, 3 mm ' id at iL 
di tal end. Ba e narr w an terete graduall becoming broad r di tally; and 
the whole cale al o cur in o· up' ar] . Under urfa of c le continuino· n t 
Lhe di tal nd and ending in a light tran ver e ridge rai d at it c ntr to form 
a minute obtuse point . Di tal nd of cale thickened abo e th tran erse n o-e 
to make contact with the .. cale abo e. 

Upper .. urfacc of scale con a e d-b ann o· reo·i n limit cl di tally b a 
light curved ridge . Interior of ale composed lar 0 ·el f thi 1 \Vall d par n-

ch., ma, but no fibres. Three large re in canal usually pre nt. d forming 
tw cur ed r v , • e. il , attache l to a n1inule car on th cal . ed typi Uy 
1 mm long, 1 mm'' id , flat about 0.5 mm thick; mi rop I lio·htl promin nl, 
urf ace cell of inte5 ·ument longated. 

D c rip t ion. - L af ho t are er num r u but m t of them seem 
to ha e broken up in e ' traction or before deposition. Larger tern agreeing 
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FIG. 1. - phenol pi kurriana (D ~KER) CHE..~. 

A : Cuti 1 of und r ide of cone cale · ho-wing 
fouT tomata and one trichome. The ub
idiar} cell cuticle i lightly thinner than 

the re t of the epidermi . x 900. 
: Fragment from epidermi f a leaf ba e 

bowin° a tomatal ban x200. 
Fragmen from the epide1·mi of a leaf base 

showing part of a tomatal band in which 
the oma a are attered. The side- of 
the tomatal pit are triated. x -iOO. 

D : Longitudinal ection of tbe epide1·mis of a 
leaf ba e bowing three tomaia in T. ., 

hat on the lef t being pear the pole. x 600. 
Same specimen a s E-J. 

E-H : Sel ected sections from a tran ver e erie 
thr ough a small twjg showing the upper 
pa:rt of the leaf ba e cushion (E) , the 
origin of the leaf {F, G) and it end (H ) . 
x l '> 5. X ·rem black resin duct sho"'ll as 
a ring. Pl. I fig. 15 is from thi erie . 

I. J : Two ections from a lightly oblique longi
tudinal eries th1·ough the same twig a 
E-H, bowing the leaf base, i·e in duct 
(open cavity) and xylem (black). x25. 
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111 general s lruclurc with the lv ig ~ ar c also comn1on . There are nluncrou . 
isolated female conP-. and a few with the upper part of th e peduncle attached. 

Foliag e. - Th e speci1nens lead nlc 1o ... uppo e tlwl while there arc no 
ca tegories o f bran ch es of dcfiniLe and distinct order.s, there was a tenden r l 

produce weak la teral branches with only slight po-wers of growth, which in turn 
bore ultimate raJnuli incap::i bl c of gro-wth. No leader- h oot hav b n 
r ecogni ed in lhis material. 

The ultimate ranlLLli arc in1ple and harel~ 1 n1n1 wide (Pl. I, fig . 5) and f 
unknown length . Th eir leaves are n1inule, ouly 0. 7 x 0.5 n1n1 in lu lin o· th 
cushion, and the pith likewise is lender, onl y 0.13 n1n1 wid . u h ramuli 
however have fairly' ell developed wood which ma. even uo·o· ta gr ' Lh ring. 
They do not appear Lo have h en h ed naturally, but when they are n1i sin5 · fro 1 

the branches of the next order, there are u ually Lump ugge ting that th 
er ' orn a' ay during depo ition (Pl. l , Jig . 3 , 4, 6 7). 

The larger branchle ts are of very vari d size, and ome of th 1n . h ' on 
ectionin°· clear evidence of econdary growth, hut the larger iz f th ir 1 a 

and pith precludes the pos ibilit of their having de eloped from the ultimate 
ramuli decribed above . The leaves are usually 1.0-1.5 mm lono· oc a ionally 
2.5 1nm lon g and about 1 .0 mm' ide, and the pith i 0.3 mm wide . 

The slenderest h igs, as has been said, are unbranched; slightly tl i ker ne 
branch occasionally and irreg-ularl (Pl. I, fig. 9) . till thick r twig branch 
very frequently, som e sho,, in g a branch tump in almo t every leaf axil (Pl. I 
figs. 4, 5, 6 , 7). Jn no ea e are the branche confin d to one plane, nor do th ir 
free parts sh o' flattening int one plane. 

The leave are alwa ., s arranged in a piral. In the lender t' ig th re are 
u u lly 2. + 3 contact parastichies, while in broader h vig (\ her the 1 af i r la
ti -ly maller there are u ually 3 + 5 contact . The leaf i ah ays seal -lil an 1 
its ape vari from a ute to rath r obtuse (Pl. I , fin- . 10 11) . It fr part i 
clo ely appre... d to the tern ( cept \ here the ubt nd r form rl ubt nd l 
a branch (Pl. I, fig . 9, 10) . The free part of the leaf i v ry hort 1 /5 of 
the total length of leaf and cu hion an l a it continu the u hion uniu
t ruptedly, its extent i on lv recognisable in ection . The ap x of the leaf varies 
from acute to rather obtu e (Pl. I fig . 10 11) . Th fr e part of the 1 af i 
triangular in ection, while the leaf ba e cu hion 1 ·Lrongl on e. in 1n 
pecimen .(Text-fig . 1, E-H), but flatter in oth er . 

natomy of leaf and cu hion . The ascular trand i minute and only 
passe out into the cu hion at a level ju t below the free point. There is a hort 
resin canal at about th anie le ·el, situated ju t out ide the a cular bundle and 
beneath the a imilatory ti ue. The vascular strand appears to be single and 
rloes not posse an., strongly de eloped heath, but other details could not be 
observed. The re in canal ha often collapsed; the ea it r i u.rrounded by 
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leli ale c ~11 (n t ah a r pre erved) and has no fibrou coat. The l af and 
u hion ontain a w 11 de loped a similatory ti uc consisting of a compact 
uter la. er f p Ii. a<l -like cell and a fev layers of rounded cells underneath the 

pali a There ar , no clericl among the a imilator cell , and no hypodermi. 
j pr ._ nt. 

Th -pidern1 i .~ on i L of Lhi k walled re Lan o-ular cell 2-3 tin1c a long a 
br w l. Th cuti le i pr babl w ll devcl pcd (l u l ill pr - r cl in the pre cnt 
r iut. rial) and hoYf the epid rnial c ll with rather thin, often lio-htl in uou 
lat r 1 ' all and a flat non-papillate urface. The tomala ar confined lo a 
l and n ith -r iclr. of the l af cu hion, pa sing up onto the un ]er ide of th 
1 af. Th t malal l and i n t r wicl and ha ro' d cl lomala. The 

la ar n arl. r all ori n1.ated tran r cly. Each u uall ha tw mall 
L rn in al u.b i i r r ell and 2-4 large lateral ub idiar r c ll · encircling cell arc 
ab nt r al m t ional; the ha e not be n rec gni eel v ith rlaint. , and if 
I r · ~nt inu t b u n p ia]i cl. The ubsidiar c ll are non-papillalc. v r 
rno t f th ban l 1.h ton1ata ap ar to be rather regular! r pla ed ,. ilh Lh ub-
i li ry el1 f nr. opp it th of the next (Text-fig . 1, B) but in the frao·menl 
h wn in T .'t-fig. 1 th , ar irr gular and ome un peciali ed c ll li amon°· 

Lhcn . 
· r mo t un ati fa torily pr r ed in the pr ent mat rial and 

nl r a i nal atl n1pt o·a e preparation and these w re tin. and poor lo king 
fr o·n1 nl . I ''rev r th tomala in the fragm nl agr v ith one another 

th ari u .._ plane of cti n f the pidermi tudi d all nfirn1 th pi tur 
0·1 th licl pr paralion . 

in ' i th and i 
Th d 

uc app ar to haY b n de tro r d rather earl a the tern OT ' 

arc l recogni abl d 2.5 n1m v idc. 
rtr. r of the n1all r f w f 

11 ' al ut twi e a long a ar nd 
In th ld r t n th urface i f rme a thin l T r f . 

11 25 [J- \ id ,. ith ratl r thi k wan an 
Lane -. Th ri ain of thi ti u \Va n t 

l ra 

h 1 m. - Th hl m i u u 11 ill pr r d t rtain p 1m 
h w it n1 ] ll. In tran r Li n it h \Y alternat la 

t nd f m r nipa t ti u \vith oT up f thi k \Yall cell 
pr ll111 t b fibre In 1 naitudinal ti n 1 naat d fibr -lik c ll \V r 
r o·ni d and al. par n hvm (mu h r all f it b Ion ·ina t hl m ra 1 ) . 

Y tube \vere not en. 
The cambium i mi in o· in th p im n 

:X lem. - Th 
icientifi d b th ir 1 a 

" 

m \Ya ludi d in an 
and in lar r d c rti ated 

n all h ia \ hich \ r 
n id ntified ' ith th 



FRO~\'£ THE \iVEALDEN FOR '\I ATIO\" OI~ BELGTl -\f 11 

srnall ~ten1s by similarity of pith and xylen1 structure. Mo t of the microscopic 
detail is based on the stud y of the 1nall twigs whose determination is more 
certain. The preservation i fairly good, but b no mean perfect; very much 
less good than in thr, be t petrified wood. It is presumed that all the xyl m o 
far tudied belongs lo 111.ore or less weakly growing lateral branche (su h a~ 

provid e the greater part of the Lem-litter of recent conifer ) . It ma ~ '" 11 1 
Lhat the narrowness of Lh e growth ring seen in the material describ cl b 1 w i 
due Lo this po ition and i not characteristic of the tree as a whole. 

Macroscopic characleri ties of the xylen1 in tran ver e ection in lud ii 
compact structure with crowded and often complex gro\ th ring ' hi h arc nol 
however specially conspicuous (Pl. lll, fig . 1, 2) . 'I'angential lono·iLudinal 
tion of small Lem.s how the minute leaf trace (or rather Lhe di turb cl ar a 
around il) (Pl. I, fig . 15) or el e Lhe rounded axillary bran h trace ' hi h ar 
characL -ristic (Pl. VJT, fig . 2) . 

Details of th e xyle111. - In tran er ection, the annual ring l ~ 

m.ar cd by a n1ore or l e~ gradual hange in Lhe din1 n ion f Lhe Lra heid : 

Total radial Radial width Total Tangential 
width of lumen tangential width width of lum n 

Well developed early tracheid .. ... 14 µ 10 !.J. 16 µ 12 µ 

Well developed late tracheid ... . .. 10 µ 5 µ 16 µ 10 µ 

iany tracheids in both early and late -wood appear to be maller than thi . 
It i noteworthy that nearly all tracheid are broader tangentially than radially. 

Re in canal are entirely absent from all parts of the wood, even from the 
highly di turb d and ill-f rmed wood fonned around e ere wounds, and al o 
from the less di turbed areas around leaf and branch traces. Scattered c ll 
v ith dark contents (here terme r in) occur in all parts of the growth ring, but 
are po sibly more numerous in late wood : it may be however that some of the 
cells are ordinary tracheid pathologically filled up. The ray are narrow an 
incon picuou , but the pits in the adjacent tracheid v alls are easily recogni ed. 

In the tangential longitudinal section, tracheids, in general, show no pit 
at all on their tangential wall ; even in tho e from the lat v ood. Occa i nal 
cell hawing oval, lightly bordered pits on the tangential wall are pre um 
to be re in-containing xylen1 parenchyma cells, but the pos ibility was n t 
excluded that they might be exc ptional tracheid . The tracheids shovv their 
length clearly (typically about 0.6-1.2 n1m) and the fact that their bordered pit 
occur almo t e elusively on the walls of the tapering ends, within about 100 fJ. of 
the point, whil none oc ur in the parall 1- ided middle part. 
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A.: R.L. 
B: R.L. 

B 

I· IG. 2. - Sphenoiepis kllrriana (D !\KEI) c:HE~K. 
Wood structure, all from stem C x 600. 

sl10wing a ray and a cell of doubtful nature with resinous contents, slide 6 
showing another resin-filled cell , apparently divided transversely, slide 6 

C : T.L.S. showing a X) l em parenchyma cell. 
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The rays are interesting : they are invariably uni eriale and on the whole 
ren1arkably low, though nun1erou . The following data gives the percentages of 
rays of different numbers of cells high. (140 ra s fro1n two twigs were counted. ) 

Number of cells high 
I 

1 
I 

2 
I 

3 
I 

4 
I 

5 
I 

G 

Percentage having this number 32 34 19 9 3 

In addition one ray appea!ed to be nine cells high, but thi ina have b en a 
inistaken observation of two ray clo e together. The ray ar c n1po ] 
exclu ively of ray parenchyma cells, n1ost of then1 appear en1pt bul oc a ional 
ones are filled \Vith resin. There is nothing to ugge t that the re inou ra r 
cells were originally differenL. The ra -cell \\·alls in thi and in olh r plan 
·w re arefully exan1ined for pits, but in no ea e wa a pit ob erved on ilh r Lhr 
nd (or tangential) wall nor on the upper and lower ' all . It an b tat cl 

th refore Lhal pit are either ab ent fron1 th e ,. all of n ighbourino· ll r if 
present the are ,,ery inconspicuous : the pre ervation is not good nouo·h t 
give convincing evidence of their absence. Bordered pits of th - tr eh id wall 
adjacent to a ray cell are conspicuou . Radial ection : the di Lributi n f th 
pit on the tapering ends of the tracheid cau an unev n di tribution f bor
dered pit in the section; four fifths of the section lack them entirely, but in 
transverse treak~ (\-.vhere the tapering ends of a radial file of tracheid occur) 
pit are ery numerous . The pits are oval or r undcd, about 6 p.. wide in th 
early wood, 4 p.. v ide in the late ·wood. Neighbouring pits ma be well spaced or 
rather close, but are never in contact or flattened. Rims of S 10 were not seen 
and s mu tat b t be inconspicuous. In the late wood the pit are fewer as well 
a mall r an] rounder. :Man of the tracheid show oblique striation, and 
often oblique el ngation of their pits, but it v a pre umed that these featur are 
produced by partial decay. 

The ray cells are conspicuou , although their wall ar thin. The individual 
cells are long enough to cross about 3 tra heid of the early wood. The horizon
tal v alls of the ray cells are by no mean ah ay traight, but often bulge at the 
middle and are often hollowed at the corner , but no intercellular air paces exi t 
at corners. The ra cc field » (the area marked by the cro ing of a ray cell and 
tracheid) usually shov s t\vo oval pits (sometimes one, sometimes three). Where 
there are tv o or three they occur one above another . The pits always show a 
narrow oblique border (except in rotted area where the pits form oblique slits 
right across the field). The tracheids of the late ,, ood differ only in having 
slightly smaller pit... in the ray fields. 

A good man . . cattered cells have re inou contents, and these are presumed 
to } e n1ostly x rlem parenchyma though ome ma be tra heids pathologically 
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filled with resin. The e cells are vertically elongated, and are either as long as 
Lhe tracheids , or more probabl are divi J cl occa ionally but the transverse septa 
are ob ured. The re in u contents adhere to the wall in varying amounts 
and may have e., actl the ame appearance as the wall sub Lance, there being no 
boundary recogni able between Lhe original solid wall and the originally liquid 
cont nL . The re.~in occur eilher as numerou small drops along the ' alls, or 
'l a larger drops with a conca e meniscus extending fro1n ide to side and 
aHernating with bubbles (Text-fig . 2 A, B) . Intermediate types of filling occur . 
The tran er. e drops make the recognition of tran verse walls uncertain; it is 
thought that transverse walls do appear to occur at rather long intervals . The 
pitting of the wall is hopele sly ob cured by the resin. 

In a wounded region (where the cambium had apparently been destroyed, 
I ut a callu. had developed and formed new wood) the fir t wood consists of 
hort irr gular ll , ome ' iLh brown re inou cont nts, other wiLh bord red 

pits, and thi abnorm.al ood i oon replaced by normal ·wood. 

Pro t ., y 1 em. - o features of p cial intere t were ob er cd, but narr ' 
pirally thickened tracheids were seen. The ray cells in thi region are often 

irregular, and a good deal broader than u ual (i .e. increased in the longitudinal 
plane of the stem. 

Pit h. - The pith forms a 3-5 rayed core. In the stronger twigs an inner 
. zone f rather larger cells is di tingui hable. The whole pith in transverse 

ection is solid and compact and the inner part is composed of uniform rather 
thick walled parenchyma cells with numerou simple pits (the pits are often 
obliterated by the re inou contents). In the lono·itudinal section, the inner 
region hows longitudinal file of almo t i odiam tric cell . The outer region 

f the pith, and the whole pith of the sn1allest twig differs in its smaller and 
narrov r cell . The pith form .. the readi t mean of di tino··ui hing a section 
of a twig f p/ enolepis knrriana from on f Elatides bornnieri, v here it i inu h 
le. compact. 

F ma 1 e con e. - In this m terial the f male cones are either isolated, 
r t be t attached to th top f v mm of the peduncle; fortunately it is known 

Jrorn the pecimen described by Ev ARD that the cones form a clu ter on ho rt 
p luncles (as for example in Sequoia se1npervirens) . 

The cone peduncle i rather tout (2-5 mm wide) and ha the be t cl eloped 
1 .a o far known in S. lturriana, they are 3 m1n long x 2 mm ·wide but n rmal 
in hape. At the base of th cone they form a tran ition to the cone scale 
becoming broader and shorter. In the cone shown in Pl. 2, fig . 16 ome 
interesting further tran itional organs occur apparently con i ting of a pad-like 
body borne immerliatel abov broad bract, but eparate fr m it . No internal 
details are a ailabl . 
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The cone is oval and typically 12 inm x 7 n1m, the largest measured 
14 mm x 10 mm. The cone scales are spiral and 5 + 8 chief contact parastichie 
were recognised . The cone scales are persistent, but are easily broken awa r 

from the central CJxis; vvhen this happens they take all the outer tissue lea vino· 
only a conical core of xylem marked by conspicuous scars. In the unripe n 

lhe cone scales stood obliquely at about 60° to the vertical cone axis, but in th 
ripe cone they diverge more almost to 90° to the axis and so separate . 

The cone scale (except possibly in the transitional bodies at the ba of th 
cone, mentioned above) is externally simple. Its basal part is stalk -lik r und d 
in section, and when pulled off its single vascular bundle may be b i u . Th 
cone scale gradually becon1es broader to its final width of about 3 mm, and at th 
same time curves upwords, so that the upper surface i conca , th 1 w r 
convex : in the mature cone it becomes straighter and flatter. Th lo' r urf e 
usually passes uninteruptedly to the distal end where it end in a rid o·e, arched 
in the middle to form a more or les conspicuous but ery obtuse point. In th r 
pecimens the under surface is not curved but bent in an obtu e n ·l (Pl. II, 

fig. 10) the inner part being entirely concealed, the outer part being exposed n 
the surface of the cone. 

Above the distal ridge mentioned just above, the upper surface of the scale 
forms a thickened edge or crest ' here the scale ha a total thickness of 1 mm. 
These three parts -- the upturned lovver surf ace, the distal ridge and the « crest » 

of the upper surface form the exposed surf ace of the cone and in each cone scale 
this is a rhomboidal area 3 mm broad, nearly 2 mm high. This exposed surface 
is never flat as for example in Sequoia but always strongly convex .. 

The cc crest » is closely pressed against the under surface of the scales above 
and thus seals the cone . In many specimens it appears to be stuck to this surface 
with re in and when the scales are separated, fragments of the scale above adhere 
to it. 

The upper or adaxial surface of the cone scale shows a large hollowed area 
~ here the seeds are borne: thi area is bounded distally by the « crest ». In some 
the crest forms a definite rim but nothing more (Pl. II, figs . 5, 6); in others the 
crest forms a pro1ninent angle, a. in the pecimen shown in Pl. II, figs. 9, 10 
where its develop1nent is exceptionally strang . Very frequently fragments of 
the lower epidermis of the scales above break off and remain attached along this 
angle and I suspect that this is the nature of the upgrowths shown in Pl. II , 
figs. 7, 8 (BoMMER~s drawings) . Jn no scale examined by me was there such a 
definite « ligule » like upgrowth. 

It is natural to regard this crest in Spenolepis as of the same nature as the 
~imilar crest in Elatides bornmeri, that is as a mere swelling of the cone scale 
surface which seals the cone. There is nothing corresponding to the « ligule » 

of Elatides of Cunninghamia . 

2 
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The e 1-bearing depres ion ma be a single hollow (Pl. II, figs. 5, 6) or this 
may be <livid d by a nurp.ber of ridges and gro es (Pl. II, figs. 8, 9, 11). The 
g-rov house the .. ed , there being a placental car at the top of each grove, and 
oft n an th r f urLhcr d v n, but the r la Li n i not trict for one of the proximal 
rov of' pla . ,ntae ,., a n Li d n a ridge. 

V ry mmonly Lher ar si placenlae in Lv o ro\ s of thr e, the upper row 
in parti ular being strongly urved (Pl. II, figs. 5, 6) . The number and 
anan5 ·em nt i however variabl . There may be fcv er than six, one scale 
howed tv o ide hy id , another a cur ed rov of three . Ther may be more 

than ix, n cale howed an outer strongly cur eel row of five and an inner 
f t It i p ible that there may be more than tv o ro s, for a particular 
ale in additi n to th u ual tv o row of Lhree placenta howed two additional 
ar f imilar appearance but mall r ize out ide th out -r three. 

The pla ntac are di tinguished a er lightl rai ed areas usuall of a 
dark r lour th n the re t of the al . The m a ur about 150 t1- long x 80 [J

' id , and are only rai ed to a minute xt nt, perhap 15-30 tJ-· In a f v a 
th y \ r not rai ed at all or ven lightly unken. 

The ee ]-bearing part of the scale i di tingui hed from the rest by its fine 
. urfac ni.arkings . It show di tin t longitudinal cell- triae, whereas the rest of 
Lh upper urface ·carcely hov.,r th c ll at all and there are no striae. 

A fe immature cone were tudiecl . ome of th e appear to have aborted 
t an early tage and although th ar nearl 1 cm long, showed no ovules at 

all. Th cale are thin in ub tance and nearly flat. Others however are better 
<.le eloped and do how young ovule . One of the e i figured (Pl. JI, fig. 17). 
The upper al s have broken a'\'\ray e. po in o· th con a i and the upper urface 

f a ale. Five young o ules ar en, three in the di tal row, two in the 
pro. i1nal r w. There ar leep cracks one ju t abo e the ovul and an th r 
furth -r uL, but the e r a k are laro· l if not ntir 1 au ed hr inkag n 
drying (aft r cl nrng av a. th matrix\ ith HF) . 

St r u tu r of t h one s c a I . - c n v a successfully macera-
t cl and yi ld 1 n1 moderately good ·uticl The cuticle of the cone cale i 

Lhick. The low r urfac , ho numerou tomata, ometime cattered, 
t nding to be grouped in longitudinal rov , but alwa widespread 

r a large area. Th tomata are 1non cyclic, ,, ith a ring of almost equal 
iz cl ub idiary cell . The o·ual"cl ell ar unken in a rounded or rectang·ular 

pit v hi h i ariou ly orientated but often tran er e. A few trichomes occur 
on the under urface of om ale but their num.ber and di tribution is most 
incon taut. They con i t of a bulging c ll urrounded by a ring almost exactly 
like ubsidiar ll and their app aranc suggest a stoma diverted in its 
de elopment (Text-fig . 1 A). The epidermal cell are i odiametric or lightly 
longat d and in part of th cale forni. row . Their lateral and end wall are 
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from th rnain one and pa up' ard ·, towards Lhe placentae. They di appear 
before reaching thP. . urfa These trands are o small that they are oh cure 
and only re ogni able in the b tler sections, but one was traced from its origin 
fron1 the inner idc of a lateral bundle near the protoxylem. Thi strand runs 

A 

L 
' I ~ 

i 
' 

' 
..-.:::> 

FIG. 3. - phenolepi one s ale. 
ries of transverse sections through a cone scale, A, near th e base, 0, near the apex 

11 x12,5. 
In A, t'V o r sin ducts have appeared in B, the bundl e is dividing and th e third duct ha 
appeared. In C, D, E, F the bundles are divjding further and the minute strands 
supplying eeds are seen; it was only possible to recognize one resin du t in F . but 
the others may be present. In ection F-0 a certain amount of ti sue on the left i 
mi ing (edge of section hown by broken lin ). In section I a supplementary re in 

duct appears above and the three main ones move downwards. 

for 0.5 mn1 near the trand of it origin and wa th n lo t. nother of these 
small strands lay ju t abo e the central main trand, but it did not originate 
from it but from one of the lateral trand , Y r near the point oI origin of the 
oth r mall trand m n tion d al o e . 
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fairly broad, straight and strongly marked and their urface i strongly granular, 
the middle of the cell being sometimes rather thickened. 

The upper surf ace of the scale sho'v no tom a ta or trichome , but rath r 
uniform isodiamelric or elongated cells. 

One internal feature is often very obvious on the surface, nan1el Lh r in 
ducts. There are of varied size. When large, the scale may split to expo th n1 
(Pl. II, fig. 18) when usually three spindle shaped m.asses of resin are n th 
run most of the length of the scale. 

Many scales were sectioned, but the resin causes difficulty a wh n abundant 
it swells so strongly as to cause the scale to b1 eak up; and th u e ful ti n 
are therefore of scales where there i little resin. 

An atom y of the cone s c a 1 e. - The cone scale i n1ainl 01npo ed 
of thick v alled parenchyma . This parenchy1na is rath r ha1pl ivided inl 
two region ; above the va cular bundl it i compo ed of inall ll ,, ith pal 
cont nts, ·while below it is compo ed of much larger cell , man of hi h ha 
dark contents . No fibres occur and there i no corl or similar ... condar. ti u 
hut there are three resin ducts in the lower parench n1a. In th pro in1al regi n 
where the vascular strand is near the upper surfac , ther i v r little of the 
small celled tissue, but gradually the vascular strand pass de per into the scale, 
and towards the distal end the small celled ti sue pr dominat , but a little of 
the large celled tissue persists almo t to the apex . 

There is a single large ascular trand -v hich lea e the axis and passes 
,. -ithout change into the ha e of the cale . Thi strand in an ordinary collateral 
bundle composed of about three fifth xylem, two fifths delicate ti ue presumed 
to be ordinar secondarv phloem. The x. lem shows rays and the po ition of the 
proto yl · m i clear. There i no centripetal xylem, nor a ociated r in lu. t. 

In the lov er part of the scale thi bundle grows broader and th n di ides 
into three, the middle trand b · ing the smallest (Text-fig . 3). Th three trand 
form a straight row and th ir ri ntati n is unchanged here a incl eel in all part 
of the scale. The outer bundl th n di ide again giving five of whi h the 
rniddlc is till the n1allest. The lateral strands divide again and again to give 
a row of about thirteen and all of them become very small, but th y till remain 
in a line. As the bundl become maller their phloem become le -v 11 
pre erved, being at first represented by a gap, and then not even b a o·ap, bnt 
the rov of tracheid can till be een and it is clear that the alwa. remain 
nearly vertical. At the nd of the cale the bundle become ver mall ind d 
and hard to recogni. e. everal of them converge toward the apex, it is not 
clear whether all of then1 do o, but it is po ible. 

The seeds are borne in the middl three fifths of the scale where there are 
fro1n three to five bundle . Jn thi region a system of minute strands arises 
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The c strand s consist of a few - aLout six - inall lruc hcid pl aced in lwu 
row . Neither protoxylcn1 n or phlocn1 were ecn , and all that ca n Le said of 
1heir orie11 tation is that the trach eid ro" ' arc vertical , parallel \ ith the row in 
the n1ain bundles . Con1parison with other conifers hovvever trongly sugo-c ls 
that the ·e Lrand s . h ould Le in verted , and in the di cu sion this i as umcd . 

Se ed. - Tb c ripe eed (Pl. 11 , figs . 13-15) is round ed and f'lall n d " ith 
a small basal hjlum_ and a ver y sn1all apical micropylar proj ec tion. Th margins 
of the cccl are fla tten ed to a li ght rim, but this is n ever uffi i n lly pr 1ni11 u L 
Lo be de cribcd a a win g . The surface shows one or two r ib whi h ar ari '< I 
in po ition and arc probably prod uccd by pres ure of u cighbourin o· cd and 
the ·rid ge on the scale. 

At a oun ger la<J'e (Pl. II , fig. 17) the seed arc oblon o· and th n1i rop ,11 
whi ch fa e the con axi is alread y full sized and th r for app ar r lati 1 
laro· r than in the 1na ture ecd. The voun o· ed often how a di tin t bul ., 0 

narrO'\ mar n·inal wing , but this is con sidered to be cau d b compr i n of an 
pid rn1i urroundin g a so ft layer in the outer part of the in t o· un nt. 

mature seed were available for an atomical tud , but a f -, r ath r ill pr r d 
v oung on v er . ucc fully m a erated. The follo,, ing m nlbr n 
obtained. 

1. The rather thick outer cuticle of the int gun1ent. C ll outlin ar r 
indi tin t, but there i on1e indication of elongat d c ll . In additi n th r ar 
numerou cattered rino· .. hap d thickenning 6 fJ. v ide of unknown natur . 

2. A oelicate collap ed cuticle (of the fr part of th nuc llu ) h win o· 
rnore or le i odiametric cell 30 fJ. wid e with n earl traight, fin but 1 arly 
rnar] d \¥all . Thi. d li at uticle i rather exten i o that in th un~ 

se cl at 1 a t , a n ·id rahl portion of the nucellu mu t be fr 

3. n n-c llular r und cl ac of moderat 1 thi k cuti 1 , th · p r 
In mb1 an . i . u u ll th a in fo il conif r m ga por m mbran , it i 
lrono-1 rea ed and it ub lance i finel 5oTanular. 0 

Di c u ion. - phenolepis i kno' n in it foliage it \-VO cl nd i it 
J n1ale cone and e d · mi in o· part ar the male con nd of c ur e th o- m -
toph t and youno· tag . Th la k of th mal cone i unfortunat but a 
... carch in g· od n1at rial h uld uppl r it. It mu t be born in n ind that th 
mi ing part n1ight b ab rrant a to n1ak n n n of all uo·g tion f 
affinit. g1 n b lov I can nl proce d on the a umpti n that th d n t. 

In it f male con , a ., 11 a in it wood and it foliage, Sphenolepis agr s 
v ith th Taxodia ere, f hi h it app ar t b a t pi al m mber. It n in 
particular pr lud it -lono·ine: .to an r th r i tino· fam.il , and no other 
po · ihl affir iti - \\rill di u d. 



20 T. Jl. H Rl1L . - CONIFEH ' OF THE TA DlACEA~ 

It f Ii g i not c c ptional in appearance . Similar hoots are ccn in lhc 
Tax diacere ( . o· . in throtax is upressoides and in Glypto trobus) and nearly 
in1ilar al -1 a e ur at lhc nd of a ear oTowth in n1any Taxod iacere in 

which the normal lea ar larg r. irnilar hoot occur al o in se ral g nera 
f Pod arp (v ith ' hich Sphenolepis an have no affinity), and i;n lhe 

Cupressacere th indi idual lea arc often er in1ilar though f co ur ~ c 

lw r ppo it . It r more characteri tic , and there i indeed 
n li ing g nu which lo 1 n1at h it. Tran v r el orientated t mata are 
rar in th nif r . Th occur in cer tain Taxodiacere (Sequoia and Taxodiu1n 
u a ionall in Crypto1neria). 

Th f rnal on i by far Lhe mo t influ ntial oro·an in the comparative 
rn rph 1 · r f a conif r. In :il .o·eneral a pect, the con f phenolepis aoTee 
wilh th L of equoia e1npervirens and it i n t ry cliff -r nl from tho c een in 

n1 oth r o· n ra e.g. tl rotax is . The cone cal i in e, ternal f rm intennc-
cliat b tv n tho. e f equoia and throtaxis being 1 trun lhan in 
.. equ ia, but more -.o than in Atrotaxi . In bearing ovul in two r w pheno-
lepi i uuu ·ual, it aoTe ,, ith equoia gigantea but no ther mern.b r of lh 
Taxodia ere. I do nol reo·ard thi character ho' e r a on of pecial ' io·hl. 

The anat m of th ne cal em to m er imporlant. In the Taxo-
diacere tv type of one cal anatomy an be di tingui hed; in equoia, 
Taxodiuni and veral th r g nera th scale ha a double sy tern of bundles, of 
which th upper, in ert d, memb r uppl th eeds and al o non-r producti 
ti u r pr ntin5 · th al of the « eed- ale- ompl -,- » . In the other 

ti n compri ing Cunningharnia, Taiwana an l Athrotaxis selaginoides, th -
ir v rt y t m i ver f e ble and limited to upplying· th vule Th 
~ ale on i .. t f a dominant bract cal and only th feebl t f th 
p rt f th d cal compl . . phenolepis clearl b 1 no· l lhi c n l 

and iff r ''T atl fr m ._ equoia. The fa t that in throtaxi upressoidies 
i a ' 11 lop d in rt l t m mal - it impo ib] to di id the Taxo-

h ra t r· but it b no m an r mov il n101phol crical and 
In the Tax diacere th r een1 t b a ,. ide pr ad 

n - f r red u tion in th t ril part of the mple. b lh in il 
xternal d 1 pn1ent and in il a cular upply. Wh re thi part ha b en 

alm t limin ted a8 in Sphenolepi th cone cale must b con id r d an cl 
in I.hi re p , t and it ea not well b r ·ard d an tral to a 1 ad n ] t p 

• ff, equoia. In it ' a phenolepi i on f th mo t a anc d (i .. r du ed) 
o· n ra of th Taxodia ere . 

The eed of the Ta odiaceae are r ther unif rm, except in iz . pi enolepi 
ha a typical Ta ·odiac u eed but it i the mall t kno n thouo·h tho of 
J tl rota i · up re oide ar nl li ·htl larger. 
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Lin1iling the comparison lo Lhe 'f'axod iac ecc we have 

Leaf form, Athro'taxis cupressoides , Glyptostrobus . 
Cuticle : transverse stomata, Sequoia se1npervirens, Taxodiuni . 
Cuticle : monocyclic stomata, Athrotaxis . 
Wood, most : Taxodiace<E (especially Sequoia, Athrotaxis ). 
Cone form, Sequoia, Athrotaxis . 
Cone scale : 2 rows of ovules, equoia gigantea. 
Vascular anatomy of cone scale, Cunninghamia, Taiwana, Athrotaxis selaginoide . 
Inverted seed, Cunningharnia, Athrotaxis, Sequoia, Sciadopity 
Sm~lll size of seed, A'throtaxis . 
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We can late that e er,, fealure of Sphenolepis can be n1at hed in Lh liviu()" 
Taxodiacere, but the grouping of characters i peculiar lo it elf. H it i t b 
regarded a closely relaled to a particular living o·enu , it n1u t b b au 
w ight i ' as igned lo certain charact rs e.g. cone cale anaton1y and I 
e. o·. leaf uticl . I do not coh ider that kno-v ledge of th Taxodia ere i y L 
01nplete enough to make thi po sible to do u efully at pr nt but it i f int r t 

to m.ention that BOMMER in hi n t a mu h impre ed b point f oT m nt 
'vith A throtaxis. 

For m part I regard the e, i ting 1'axodiacere a the atler cl ur i r f a 
once great famil. , ' hich p rhap in the earl Mesozoic, wa m rphol gically 
coherent, but o much extinction ha occurred a to m le coher nc n 
doubtfully recognisabl . Improv ment in under tanding will c me oTadually 
with the de cription of nun1 rou xtinct type . Till then vve hould be very 
reluctant to regard L ,. o genera a parlicularl clo ely related ' h n th y differ 
unaccountablv in an a peel. 

Genus ELATIDES HEER. 

Elatides HEER, 1876, p. 77. 

Elatides i primaril r a o- i u of female cone . It i orr tl r J lend d t 
co r lh oth r organ of the plant ' here their attribution i c rtain but wh r 
il i. not certain other nan1e hould be u d. 

HEER (1876) de crib d h o pecie of one E. ovalis and E. brandtiana, and 
R. ovalis is here cho en a th T pe. Later BR G IART' Lycopodite william
son is wa placed in Elatides and thi pecie ha becon1e much more fully known 
but HEER's pecie have ne er b -en cl ely in e tigated. Thu ' hil E. williani
soni and E. bonim.eri d crib , 1 here agr clo ly ' ith on anoth r, th ir ref r nee 
to Elatides depend on their up rfi ial agr en1 nt v ith the T rp in cone · nd 
foliage, and a rein e tigation of th l p might well how important difference . 

E. ovalis HEER and E. brandtiana HEER are from the Upper Jurassic of 
iberia; ,, here in addition there ar teril shoot named E. jalcata HEER. 

Another species i E. ciirvifolia D ·KER of the Low r Cretac ous; and thi species 
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I usp t may be compo ite, for lhe pecimen d cribed frorn different localities 
are ery ari d . The b t pecirn ns are the hoot and cones described by 
NATHOR T (1897) from pitzb rgen. 

Elatides thu rang fr rn th Low r Oolites (Bajocian) of Yorkshire through 
the Upp nnost Oolites (or Low r Cretaceou ) of pitzbergen and Siberia to the 
Lo,ver Cretaceous (Weald n) of variou part of . Europ . It has been suggested 
(SEWARD, 1919, p. 270; HARRI , 1943, that Palyssia or Ontheodendron sternbergi 
( CL N) frorn the Rha ti of w den and Greenland may belong to Elatifdes but 
tl i i d ubtful. 

R i e liagno i . of Ela tide (Ba ed on E. ovalis, E. willianisoni 
nd E. b01nmeri). - Conif rou tree. Lateral shoot irregularly branched. 

L a n pirall, , hort, incur ed, rhomboidal in s ction, arising from a 
r i -d u hi n. Leaf ' -ith a ingle ascular bundle and abaxial resin canal. 

tomata -rowd d in narr v band , tran er ely or irregularly orientated. 
Guar - ll sunken in a hallov rectangular pit formed b larg lat ral and mall 
l rminal ub i iary c ll . ub idiary c ll not papillate, encircling cell f rrning 
au in 1 pl le ring or ah nt. ub idiary cell of adjacent stomata not hared. 
Ordinary epi ermal c 11 without papillae. Hypodermi present. 

tern c rte, containina re. in duct . 1 in of Cupressinoxylon type. 

ne borne ingl,, tern1inal, medium ized, oval; compo ed of 
p r i tent pirally arrano· al . cale flattened, not r wood , cornpo d 
f a talk _ panding abo e and th n contracting into a harp pine. Upper 
urf a bearing a br ad mor or le lob d membranou « ligule » and 3-5 eed . 

d flatt ne but not inged, orthotropou , microp le facing the con axi . 
Jnt gum nt fre fron1 the nucellu . rch gonial group apical; pollen r c ived 
in micropyle. 

Male con born in a t rminal clu ter, cylindrical. Mi r por phyll 
b rne pirally on i ting- f a lender stalk expanding into an imbricating scale. 
P llen c thr , probabl fu eel to one anoth r and to th talk; walls delicate. 
P ll n oTain r und-o al ith ne furr ' . 

Tl y t m· Li po ition of Elati.des i li u ed on p. 35 and th on lu ion 
i r a h d that il i a typical m mb r of th Taxodiacece. It i clo ly alli d t 
l.h fo il o·enus Sphenolepis, but not to any one living g nu , thoug·h it is lea t 
iff rent fron1 Cunninghmnia. . It variou haracters are all found among th 
i ting genera of the Taxodiacece, making it althouo·h tinct s e1n a modern 

nd by no means archaic type. 
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Elatides bom1neri .. p. n. 
(Type specimen Pl. IV, fig. 3. ) 
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Di a g no s i s . - Shoots irregularly branched. Leaves borne spirall , 
~hart, up to 3 n1n1 long, rhon1boidal in section, arising from the middle of a 
raised cushion. Leaf posses ing a single largP, resin canal and an almost on1-
plete fibrous hypodermis. Stomata limited to a single band on each adaxial 
._ urface . Stomata rather crowded, mostly transversely orientated, ap rlur 
f;unken in a rectangular pit forn1ed by 2-4 lateral subsidiary cell and 2 mall 
tenninal ones. Papillae ab ent fron1 subsidiary cells. Ordinary epid nnal 11 
·longated, rectangular, lateral ·walls straight, surface not papillate. 

Cortex of stein containing resin canals. Secondary phlo m fibrou . Pith 
rather narrov,r. Xylem . hov ing annual rings. Tracheids rath r narrow with 
uni eriate bor lerecl pit on their radial walls. Pit not in contact, di tributed 
along the V\rhole length of the tracheid but tending to be ab nt fr n1 th 1niddl 
region. Wood ray numerou , always uniseriate, mo tly 2 or 3 11 hit;h 
con1po ed e rclu i Yely of ray parenchy1na. Ray cells ,~ ith thin ' all pit n t 
apparent on ' alls betv een ray cells, but « field » of contact f ray c ll and 
tracheid showing u ually two broadly oval pits, one abo e the oth r. Field pit 
very slightly bordered . X. lem parenchyma cell erticall elongated, atter d 
through the ,, ood and not confined to the late v ood. R in anal entire! 
ab ent from the ' ood (not even developed in disturbe . area or near leaf and 
branch traces). 

Female cone tenninal and olitar on ordinar 1 afy branche . Con oval 
about 1.1 mm wide, 1-2 cm long. Cone cales con i ting of a talk 2 m1n lon.o· 

panding rather uddenly into a flat part 5 mm id , 2 mm long and then 
contracting to a harp pine about 1 mm long. Tis ue of cone scale partl fibrou 
and containing· "ing·le large abaxial resin canal. « Ligule » of c ne ale mem
J ranou , re tangular, di ided by two gro e into three lobes, concealing th 
three slightly prominent plac ntae. 

Seeds o al, flat, not -v inged, len0 ·th 2-3 n1n1, br adlh 1.9 n1m mi rop l 
lightly prominent. 

:Male cones and pollen not known. 

De c rip t ion . - Tha material i fairly abundant but brittle and much 
broken up, and it appear that many of the pecimen ere broken since they 
were collected. The pre ervation of the internal tissue i ery unequal in the 
lifferent pecimen , perhaps as a result of rotting before preservation . Many 

specirnens are permeated by fungus hyphae. 

Stem and leaf 
irregularly . Apart from 

u. r fa e. - The leaf shoot branch occasionally and 
on1e unexpanded bud-like branches, the various 
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h all aoT fairl ' ell xc pt in thickness and it is pre ·umed that there arc 
n cl finite cal o· n of branche of different orders but lhat all -w re equally 
capabl f unlimited oT ' th. 

ln th narrow t h ol th l n1 i nearly 2 mn1 wide, an l b ar incurved 
J av o·ivino· th __ hoot a t tal wid lh of about 5 mm. Jn wi lcr hoot ' ith lh 

< 

tern ah ut 4 mm 'd le, th 1 av ar unalt r d , but Lill wider lem have their 
l ,a broken off. Th un panel d, bud-like branch figured in Pl. VTI, fig. 11 

r o·arcl '] a a hoot are led in oTowth. It uter leaves appear to be normally 
r u t (th ugh unu ual in certain r e p t ) ; the inner parl where oung leave 
' r n clou t ilualed i not pre rved. Comparable regiou s of feeble gro' th 
ilr f und in m L onifer at Lh b o·innino· and end of a ea ons grovirth . 

Th 1 a e ar b rne in a spiral. In lend r tern there are 3 + 5 con la L 
ar:-i t.i hi ugg - tino· a ph llotaj- i of about%. The tern is co er d -v ith er 

l r min - 11 t lia1n nd hap' l leaf-ba e cu hion . The e cu hion ar 1.3 inm 
wide in , lend -r . t ~m bul their length varie a g d deal. The shorLe l ar e n 
in r ·i 11 f · rr . t l 1 ngation -.g. the lat ral branch on Pl. VII, fig. 11 ' h r 
Lh . ., nr - barel 1 mm 1 ng· u ualJ they ar about 2 mm long; on h L h w, 
them 3 n1 long. Th ir ,. idth increase in thickened stem . Where the leaf
ba , u hion are ..:hort, they are carcel ' di tingui hed from the leaf, whi h 
xp n l onl. a little tov ard il attachment to the tern. L af-cu hion 2 mm 
r m r 1 ng ar Jairl ,,rell marked off from their leaves bv the change iu lh 

dir ti n of th u1 fa though the surf a e cells (and the underlying ti ue in 
: .li n ) are nly o·r ad Lall hang d · and the cu hion v a probably ju t a green 
a th - 1 f. In lateral vi w th tomatal bands are en to nd abrupt! at abou L 
th 1 1 of th 1 af ba - u hion. In front or back iew the lateral margin I' 
th 1 af ar ud l nly n tricte at about th an1e le el. On a w ll e 1 p ] 
.u hi n th 1 af ri ' from the middl or ver lightly b lo,, th n1id 1 , and 

n Lhe middle of th cu hion; this po ition i unu ual but b n 
in con if er . L e on w 11 de lop u hi n r t pi all, 

, q (man pecim n ho wing them br k n ff). Often h '"' r 
Lh makino· th ano-J n1or pr min nt but thi i probabl. 

llap . ·L a e n h rl u hion (v h re th t m growth i 
, tr ngly cur d a u ual, but are n1uch flatter in ti n an l 

ing quare are broadly rhomboidal. The lat ral width i 1 mm a 
in n rn1al 1 a but th fr nt t hack' idth i only 0.5 m.m r e n 1 uch 
l " c- v n qu ntl btu e fr nt and back ano·le but harp lateral n 

An a Lorn f 1 a f. - All th lea e tudi cl had uffer d thr uo·h 
r tting. In tran ver how a mall ular bun 1 abo e and 
a large re in u t ju t it g om tric c ntre. t the ide of the vascular 
bunrll are tw patch of thi k wall d tran fu ion ell , om with b rdered pit . 
The a cular bun Jl i tim , I" l d thr ugh it mid 1 , pr umably along 
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a line of weakne s, but it i not divided inlo b o eparat d Lrand a ~ for cxan1plc 
in Cunningharnia. The bundle has no fibrou hcalh. 

Th mesoph, ll con i L of an inner la er of rounded or irregular parench n1a 
11. and an outer layer of c. linclrical pali adc lik ell which are better cliff r n

tiated on the abaxial sid . In longitudinal ec lion Lhc me ophyll forn1 n arly 
lran er e plate separat d by in lercellular air pace . Similar ti u ' t n l 
d wn into the Jeaf ha e cu hion but after cork formation it i alter cl th 11 
h iug filled with a brown re inou matter . 

The leaf ha a hypodern1is of a ingle layer of Lhick onpa t 11 
it ompl tcly excep l und er the Lon1ata . The hypoderrnal c ll ar 
c n pi uou than the epidermi. in n1o t ection . Th . r xl -nd d r all 
sides of the leaf ba u hion. Their hape i near!. 

Th pidermi:- wa Lu ied ntirely in sec lion , in 
failed (no doubt be au f poor preservation) . Th ll 
are el ngat d about 20 fJ- wide with traight lal ral "all and tran v r r 

l liqu nd . The '"' Lomata are confined to a 1 an on a h ada ' ial fa · th 
w r , n in leaf ~ cti n and arc al o plainl i ibl th tgh with it d tail in 
urface i ,, f the int t I ·af. The tomatal band are n l r br ad nl 

occup ing about 1h of ea h adaxial face. 
In the region of th , t 1nal. I band Te -t-fio·ur 4 th pid rn1al 

roughly i o<liam.elric an ] th ir urface bulge m ' hat 1 ut do n t f rm a 
definite papilla . Th l. mata are rath r r w] d in Lh band and r m tly 
orientat d tran v rJ~ly but m li oblique! . Th o not f rm d finit r w 
or any other regular patt rn . Each toma ha tw mall terminal uh idiar. 
cell and u sually four lat ral uh idiar - cell , r on1 tim a ingle 1 n.o- ll 
runninO' the ·whole lenrr lh of Lhe D'Uard c ll . Th ap rlur f the g ar l ll i 

.1 v r . lightly ..,unk n to forn1 an Ion ·ated pit ar d the pole f th g r 
ll r t the urfa 1 el. The ub idiar r cell n t v rhang LI ap rtur 

at all nd th y re . a1 1 papillate although th i1 out r urface ar bulginrr. 
N n ir lingc .11 ar nt r undanyofthe to atae amin d. 

An atom y of t m. - Th primar cort J on i t of a thin inn r 
Jayer of ev n thickne ul r r une n la r f rming the 1 af-b 
cu hion . The inn r la r contain aboul t n Iara· resin duct and rk ari 
bet\ e n the tv o la. er ~ Lhu utting off the h I f th 1 af-ba e ti u . ft r 
they ha e b n cut off, th - out r cortic 1 ell m tl become fill d ·with 
I r ni h ub tance but pr i u I the app ar t f rm an ordinary rath r 
par n h matou a im.ilator ti u . 

Th ~ ork (\ hich wa r o·ni l in a t m ith nl r one years " rood) ri 
fr m a carnbium ·whi h p r i t for on1e tim (in a t m with thre growth 
ring ) . The cork of th thr y ar old. tern con i t of lternate layer of robu t 
and delicate ti ue ; fir t about four thick,, ll d c 11 full f bro,, n matt r, th n 
about tv o delicate ·walled, cru h d and emply cells. 
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B 
c 

'' I 

f'IG . 4. - ElaUdes l.Jomm.eri p. n. 
Leaf structure. 

, n arly tran verse section of a leaf showing stomata in longitudinal section. (Fungal 
hyphae are seen outside both.) The dark bo he in the internal ells appear to be 
resin drops. Leaf erie B, x200. B, section o.r a leaf parallel with the surface, show]ng 
a tomatal band. The ordinary epidermal celles are to the left (two hypodermal cell 
at the base) . The ection pa e beneath the e1 idermis on the right and some mesophyl1 
c lls are seen at the top right corner. tern series A, Slide 8, x200. C, stoma in 
transverse section from a nearly longitudinal ection of a leaf. The epidermis has 
partly rotted awa , Leaf , x 00. D, stomatal region as in B but x 400. On the right 
the section pas es out id the lateral cell '"all and just catches the bulging outer walls. 

Stem A, Slide 8. 
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The resin ducts persist in Lhe older s tem but ar fl a llcn ed. 

The secondary phloen1 is a thin buL con1plex ti . u c, unforLunaLel. not Ycry 
well preserved in the pecin1 en studied. It con in ls of layer o f crush eel cell 
(pre umecl to be sieve tube ) mixed with uncollap ed n1all parenchyn1a cclJ nncl 
a fe·'rv sn1all, thick -walled fibre . 

The cambium is ini ing in all pecin1en studied . 
econdary xylen1 . :viacro copic feature s in clude fairl y w 11 dcYC' lop d 

growth rings which arc not particularly con picuou , having v r y lilll lat 
wood, and in tangential ection the occasional rather chara L ri li 1 af lra ~. 

The tracheid walls are not particular! thick. In tran __ ver e li n lh., annunl 
ring is marked by the follo-' ing changes in the climen i n of lhe tra h eid 
(figures are n1eans for everal ·well developed tracheicl on it h er ide of th ncl 
of the year's growLh). 

Total Radial width Total Tangential 
radial width of lumen tangential width width of lumen 

Early tracheid ... .. . .. . 11 µ 9 µ 11 µ 9 µ 

Late tracheid . ... ... . .. 6 µ L.i, !J. 11 µ ,5 µ 

Many of the earlier tracheid are almost quare in tran er e tion . 

Resin canals are absent from the wood, even fr m region howino· Iio·ht 
disturbance . Very many cell ho e r conLain brov n, re inous matt r an l 
many or the e are probably x lem parench ina. uch c ll occur everywh re 
in th annual ring, but are particularly abundant at the end of the late woo . 
'l'he \ ood ra are fairl con picuous in the trans er e ection. Their c ll r 
rather long e tending pa t 4-8 or linar tracheid . The horizontal wall of ea h 
ray c 11 (the one separating it from another cell imm dial 1 a o e it in th an1 
ray) u ually appears unpitt cl but ome ray show c n picuou roun i pit . 

In the tangential 
in ariably uni eriate . 

ction, th ra r ar een to be rather n in rou nd 

The heicrht of t.h 
count of o er 200). 

ray i g-1 en in the follov ing tabl (percenLage fr m a 

Number of cells high 
I 

1 
I 

2 
I 

3 
I 

4 5 6 

Percentage having this number 18 4· 1 16 4 1 
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A: R.L. 
B : T.L. 

T.L. 

. , 
·. 

.. . . .. ·: 

·. · . . . . .. . 
. ~· . . . 
. . ·· .· .· ·.·.: 

FIG. 5. - matid es bonuneri sp. n . 

wood tru ture. 
small ra One of the tracheids shows faint spiral cracl<s. 
partly filled with r e in (presumed to be xylem parenchyma). 

ells (probably tracheid ) containing ome resinous matter. 
r\, B, C all x 600, from tern C, lides 6, 1. 

showing t\ o 
sho\ ing cells 

hawing two 
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Higher rav were met (but not during thi count); one had seven cells, one 
ten, one eleven. 

The tangential walls of the ra cells (lh ·wall eparating it from the next 
c 11 in the same radial row) u suaJl v appear ' ilhout pit , but occasionally eem 
to show very con ·picuou pits of niall or rather large ize. I think it lik 1 
howe er that 01ne at lea t of the pit-lil e appearance i due to the pr r ali n 

f cavitie , originall water drop in a rcsiuou cell filling (Text-fig. 5 ) . 
Where the , ection is ufficien tly longitudinal to ho' them full ·th 

tracheid appear to be ju t over 1 mm long. The ordinar pit of th tra h id: 
are well een; the are more numerou to-wards the pointed nd f th tra h i 1 
but occur aL o along the ' hole length . I o tracheid ho' d pit n it tang n
tial \Vall. 

In the radial ec t.i n, the tra heid how their bard r d pit in a ino·l r \\. 
Th pit are ne r er ' cled or in contact, but anio' rim could n t l n. 
'I he lat and arl. 1r acheid are very imilar x ept in radial ' id th. Th 
a1· ry con picuou , but chiefly becau e th ir ell ar pt to b full f r in. 
The ra ell horizontal ·walls are moderately thicl and o a ionall pitt l th 

nd of ray c ll are thinner and lightl contra t 1. Th ra Ii ld h ' 
u uall two pit , occa ionall three al way one abo e an th r; but cca i nall 
there is only one. The pits are broad oval or om tim n arly r und an ha 
a narrow hC?rder (Taxodioid pitting). 

The cell regarcled a lem par nch ma re emble tra heid in shape and 
Lhickne of ' all but are oc upied b large quantitie of r in. me appear to 
how cro s \Vall at long inter al but these w re not di tinaui h d \vith c r tainty 

from tran erse trabecuiae uch a. ma occur in trachei The re in tak th 
f rm of di continuous brown drop , or of a continuou bro' n ma containino· 
]i p r eel lear cavitie , formed pre un1.abl r fron1. water droplet The aviti ~ 

l a b 1 rg , or mall \ h n they often look like pit . 

Pit h. - The pith i rather narr w and not particular I well pre rved in 
the shoot studied. It i compo l of apparently uniform parenchyma cell 
about 15 ~ ' ide and 60 ~ long. The all are probably thin but ften appear 
.thick becau of re, inou d po it and the whole int rior of the cell i oft n full 
of re in (11. TI, fig . 4) . 

Fem a 1 e con e. - Th r are rather numerou f en1.al con , all but n 
of ' hich had been brok n off b f re pr r ation or ' h n collected. Thi 
~pecunen i borne terminally on a hort leaf branch among· other leafy 
branch , a in othe1 p cie of Elatides, not in a mpact clu ter as in om 
conifers. The detached con ha e irregular! broken ba es and it eem likely 
that they ha all been brok n off before or aft r preservation, not shed 
naturally. 



30 T. M. HARRIS . - CO IFERS OF THE TAXODIACE/E 

The cone scale are persistent. Several cone , it is true, have lost some 
scales and show the cone axis, but I an1 certain that this was all due to dissection 
after the material wa coll cted . Some of the cones show gaps between the 
~ ales; perhaps the. e v ere wider when the ripe cone dried naturally and allowed 
lhe eeds to escape. 

In the cone shown in Pl. V, fig. 3 the cone scales di verge from the cone axis 
at an angle of about 45°, but in others (perhaps representing a riper state) they 
ui verge at about 60°. The cone axis when exposed by dissection either appears 
a a slender v oody core (Pl. V, figs. 1, 2) or else if it retains it cortex is a stout, 
rough tructure (Pl. V, fig. 5). The crowded stalks of the cone scales seem to 
c r it urface completely . 

A typical cone scale fron1 the middle of the cone is about 6 mm long, 5 mm 
broad and the following parts are distinguished for description : the talk, the 
distal expansion, the terminal point, the cc ligule » the placentae. The longi
t11dinal axi of the cone scale i often straight, or it may be slightly but never 
Lron°'1y cur ed upvvards. The terminal point is the part most often bent 

upwards. 

The cone-scale stalk is typically about 2 mn1 long, 1 mm broad and 0.6 mm 
Lhick in section. Its expansion may occupy 0.5 m.m or may be quite abrupt, 
and ornetimes it is a ymmetric . The distal expansion is about 5 mm wide, up 
to 2 mm long and 0.6 mm thick in the middle but thins off towards the sides. 
Tt thickne increases distally to a maximum of 0. 7 or 0.8 mm from where it 
thin. off rapidly. Thi region of greatest thickness forms an obtuse angle called 
Lh « ere t » in thi de cri ption (Pl. V, figs. 3, 7) . From this ere t the scale thins 
off to a sharp di tal edge . The « terminal point » i of varied size, but is always 
recogni able. It is most commonl 1 mm long, it must ometimes be longer, 
p rhap 2 mm but then i alwa broken off. At it small t it form a mere 
btu e point (Pl. V, fig. 7). The terminal point i about 0.3 nlm wid at its base 

and the free part is conical. 

The « ligule » i a band of ti ue ituated ju t abo e the stalk . It measure 
n arly 1 mm long x 3 mm wide, and though continuou i divided by grove 
int thre bulging lobe . All its edges appear free becau e it is attached by an 
ar a in the mi Idle region. The tis ue of the ligule i ah ays thin in section . 
[n many scale it has broken away, but fragments are often found sticking to the 
~ al above. No doubt the _ligule was broken when the cone was di sected. 
The Lhree placentae are hidden under the edge of the ligule; in some cale they 
ar flat, but in others they form nlall bulges. 

In a purely lateral iew of th complete cone the expo eel surface is formed 
entirely by the unde1 urface of the cone scales (and th ir t rn1inal points), but 
when seen from above, a little of the upp r surface is visible, as far as the «crest». 
In the cone studied the « crest » was slightly separated from the scales above, 
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but its fonn is always inoulded to fit their back and I have no doubt that during 
the growth of the cone they were pressed closely too-ether, sealing the cone. 
There is usually a good deal of free resin out ide the cale which must have n1ade 
the seal more effective. Ch. BoM IEH, in his notes, insists that the « ligule » ,va 
an in1portant sealing organ, and it may have been so, particularly during arl 
stages of gro,vth, but I know no evidence for this. 

Scale from the apex and base of the cone are smaller and often in1p rf ctly 
formed. They may lack both ligule and placentae. There seem to b a tran i-
tion to foliage leaves at the base of the cone, while at the apex the r du al 
also become omewhat leaf-like . 

A n at o my. - A good man cone scales 'ver ti ned. Tho fir t 
, tudied were disappointing becau e the tissues " ere alm t black an on oli
dated in patches into homogeneous coal. This made th mpli ate l and ru h d 
ti u look chaotis . However other cone scales were found v hich v re un on-
olidated, and it wa .. found pos ible to bleach the ection 'vith odium hypo-

chlorite to make them fairly tran parent. When blea hcd, it ' n po ible 
to tain them effectively . 

The tis ues will first be described a een in a tran r ction through th 
region of the ligule . 

The inain ma s of the scale is a rather pong looking paren hyn1a. The 
cells are 1nostly about 50 p. ' ide, and their wall are fairly thicl , but u ually 
rather di. torted. The cells have brownish content whi h oft n makes it 
difficult to make out individual cells. This parenchyma i chiefly de eloped 
below the bundles, -while above them it oon give place to the different paren
ch, ma of the ligule. Am ng the parenchvma cell there are occa i nal fibre 
which ~ern to wind about irreo·ularl , but in the di tal part of th cale the fibres 
c lle t in lh region b lov the lower epidern1i . 

The va cular bundl s ho'v groups of ordinar ina11 y 1 m tracheids 
separated h broad band of econdar parenchyma om 'vhat r embling ·wood
ray ti ue . In the di tal part of the cale, the ra -lil c ti ue in rea e and the 
tracheid dimini h in number . The phloem is poorly pre erved in even the 
best ction , but is no doubt repr ented by se ral layers of collap ed cells; 
or 1 e b a mere pace. In one pecimen there ar a f ,, mall fibr in the 
econdary phloem. 

The ligule is cornpo ed of a rather different parenchyma. The c Us are 
thinner walled than in the rest of the cale, but they have not collap ed. The 
wall are pale and th re i no brown content in the e c lls. Fibres occur here 
also . In the proximal part of the ligule the

0 
are catter d, but th coll et abov 

and in the distal part form an almo t continuou hypodermal layer under the 
upper or e -po ed epidermis. It i noteworthy that in the << crest » of the cale, 
very similar parenchyma to that of the ligule occur . . 

3 
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The pla ntac (Pl. VI, fig . 8, 10) arc composed of many sn1all, thin walled 
parenchyma cell forming a cushion of oft-looking tissue. There is no internal 
differentiation in thi ti ue, though one or two of the fibres may occur in the 
deeper part . Below the two lateral plac ntac there arc two small areas of cork. 
Thi c rk i pr ent in all cale studied, but its extent varies : the patches may 
be ery small indeed, or ma extend nearly to meet in the middle . The cork 
con i t of vertical ro-\ of verv thin walled ahnost cubical cells completely filled 
with a tran parent yello,, ub tance (Pl. VIII, fio· . 5, 9). 1 o other areas of cork 

cur in the cale. 

The r in duct i a f airl large cavit below the midrib; rather flattened in 
lh ne ho' n in text figure 6. It is only partly filled with resin . Its ·walls 
('1 hich ar rather poorl, pre er eel in all pecimen ) appear to con ist of small, 
non-fibrous cell . 

Th 
region . 
cction . 

Th 

pidermi ' of the cone cale i con1po eel of rather small cells in this 
It " a not po ible to i olate the cuticl , though a uti le i een in the 

Lru Lure of other level will now be con idered. 

Th talk, near it ba e ha a ingle, compact va cular bundle, round in 
ction. The xylem on i t almo t entirely of r.ows of mall metaxylem 

l1 a heid , ' ith very little ra ti ue; these row indicate the po ition of the 
pr to yl 1n. The phlo n1 form a cap of ill pre erved ti sue round the lower 
. i f th bundle. A littl further out (Text-fig. 6 A) the bundle become 
·lightl br a er an l a n1all r in canal appear below the phloem. Thi re in 
canal ccupi thi po ition for the whole length of the cale, but it become 
rnu h nlarg d at ah ut the middle of the cale. The re t of the ti u of the stalk 
co1 i t f the pono-y parench ma "\Nith cattered fibre that ha alr ady b n 
menti ned. 

At higher 1 cL in th talk (6 B, C) the a ular bundl b corn wicl r and 
i l ar a in r a eel con iderahly . Thi in rca i largely cau d by the 
app a1an of r w . of ra" par n h ma c II heh ecn the xylem tra heid ; but 
Lh r i n1 incrca in th number of tra heid . Th tracheid till form 
v rti al r w. nd the phlo m ren1ain in th ame po ition . At thi le 1, the 
lop f th - . talk, the pat he of cod belo' th lat ral placenta fir t appear . 

In th di tal expan ion of the con ale (6 D on' ard ) the a cular ma 
e om broader ti11. In th rie drawn thi xpan ion i gradual, but in ome 

of the th r it i n1or abrupt, o that at a ertain le el va cular ti ue i n in 
Lhe tr n ver e ct ion runnin o- longitudinall ouh ard. toward th id . l n 
Lhi. pan ion the va cular ti . uc break up into eparate bundl f tracheid 
and phloem, but the ar united laterally b band of e ondary par nchyma, 
f rn1in o· ra.r lik ti , u . Th c ntral a cular bundl remain a con1pact ma of 
tra heid. but th 1 t ral n J c om n1or and mor p r n h matou . The 
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number of these lateral bundles increases by new one ari ing from the sides of 
the central strand, and also by divi ion of th earli r formed lateral one Tho e 
at the extreme edge on the other hand die awa ; this occurs in1ply by their 
tracheids beco1ning very fev and then ceasing at high er levels so that the 
identit of the bundle i lost in the ra. Jike ti ue which per i t around it. 

A~ 

M 

p 

~ 
Frc. 6. - Elatides bommeri p. n. 

Q 
v 

lected memb rs of a series of sections through the cone-scale, from base to apex. 
The plane is slightly oblique (1he left side being lower). In all e tion xylem is olid 
black, phloem a white bar ler to the xylem. The resin canal is repre ented as a space 
below the xylem. In C, D, E , n e corky tissue i era hade l and in D-G the placenta 
are, m arked with an arrow. Th e extent of Hie ray-like ti sue onnecting bundl i 

indicated by a dotted line. x 12,5. 
The numbers of th e s ctions are A-14, B-43, C-56, D-69, E-75, F- ·, G- 6, H-90, I-!Y7, J-101, 

K-107, L-11 , M-12 , N-148, 0-157, -163, Q-17 . 

To-ward the nd of th di tal pan ion thi happ n to all of the lateral 
bundles which thu end blindl · but the midrib p r i ts a a · r mall trand, 
p ing into the terminal point. 11 of th bundl s de crib d abo have main
tain d their ori ntation ' hich i th normal orientation of a leaf bundle. 

There are ho\ e er ome c tr mely minute bundle hich ar thought to 
form an in rt d y tern. In th talk at 1 1 6 B a tin trand i een 

3* 
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imm diately above the main bundle. The origin of thi bundle wa trac d fron1 
Lhe protox lem of the main bundle a few ections earlier. In later ection thi 
mall bundl b -corne Lill mall r, and then is lot; il 'hole recogni able our e 

being about 0.25 mm. t it large t point, near il origin, it con i ls of about 
c en er - mall tra h id . No phloem ' a re ogni eel. No other n1all lrand 

than thi v ere recogni ed in thi erie , bul Lhey ma hav heen m.i eel thr ugh 
the clifficultv in seeing them . 

In anoth r series, where because of 01ne unexplained difference of preserva
tion the x len1 tand out well though other tissues are poor, two, and p rhap 
m r of these n1inute strands ari e. 1·\vo arise eparatel in the tall region 
f1on the protoxylem of the i:ngle vascular bundle, and then at a higher le cl, 
at th ba e of th di tal expan ion another n1all trand ari e from the end of the 

a ular n1a v hich in gi ing ri c t it bends round in a hook. It i po ible 
Lhat a J urth n1all bundle ari e from the ther end of th a cular ma· , but 
Lherc ar fib1 which ob. cure that region . The c n1all bundle p r i t f r 
about 0.5 mm but are then lost v ithout their having e r acLually enter cl Lh 
pl c n ta or ligulc. The placentae and ligule are entirel n n-va ular in Lh 

Lion e amineJ.. 

e e d . - The mature s ed are oval 01 oval-triangular with the mi ropylc 
f rn1ing an obtu e point. The 1 ngth is about 1.3 mm the width 0.8 mm, the 
thicl nes about 0.4 mm. The surface are marked with ridges which differ in 
cliff rent seeds and are no doubt due to pressure of neighbouring seeds and cale . 
Although the eed is flat and it edges are sharp it is not at all winged. The 
hilum in the pecinien figured (Pl. V, fig. 10) forms a fairl large shallow cavily. 

veral s ed v ere tudied in ection (Pl. VIII, fig . 2, 7, 8, 11). The testa 
or int gu1nent form. a compact layer arying fron1 35 p. or le s to 65 p. thick in 
cliff rent part of the eed. It urfa e layer of cells is ery cou pi u u f rn1ing 
an Ii l rni of up .. hape l ea itic in tran er e ecti n. Apparenll th inn -r 
n radial wall of Lh ell are very thick but the outer v all i eith r missing, 

n· llap ed again t th 1 obu t v all . ome eeds how a little yellow material 
ju t ut ide thi 1 yer, but I uppo e that it i e, traneou . The inn r layers of 
th inl gumen t pp ar hon1og neou in ome eed , but ho\ cattered and 
..,1nall ell c ilie in other . E identl it con i t of a few la er of ery thick 
wall d fibrou cell . In the part where the te ta i thin, it i th e inner layers 
of fibres that are n1i ing. 

Inside the stone layer of the int gument there i a mall amount of delicaLe 
ti · ue in which no detail v ere obser ed . 

In ide thi th re is a sugge tion of a di tinct continuou layer round the 
endo penn which i. interpreted a the mega pore membrane. 

The endo perm i a triking tissue compo ed of dark angular block 
separated by clear space (Pl. VITI, fig. 11) . I reg·ard these block as repre enting 
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the n1ouified oily contents of the endosperm cells and the clear spaces as their 
walls. In some seeds there are regions of di organised ti sue between the e 
endosperm cells; but if these represent the procn1bryo there is no evidence ! 

No seed were successfully studied by maceration. 

Comparison. - Ela tides bonirneri will be compared first with E. williarn
soni (to justify its inclusion in Elatides) and then be con1pared with other living 
and fossil conifers. 

Elatides b01nnieri closely resembles E. willianisoni sec l-L\.RRt 1943 in th 
branching and general appearance of the twigs, and in the way th f inal n 
are borne. The twigs agree in their short, spirally arranged, in ur cl 1 av 
In both the leaves are rhomboidal in section, in both, the stomata are limit d t 
narrow bands and agree in being rather cro-wdcd and. tran v 1 oriental cl, an l 
in lacking papillae on the ubsidiary cells as v ell a on oth r I id rmal 11 . 
Difference arc : the smaller size of the leaf of E. borruneri, the b tt r d v lop-
1nent of the upper part of the leaf cu hion of E . bornrneri ( o that th leaf ari 
at its middle instead of near it top); the occurrence of the stomatal band on the 
bvo upper leaf face of E. bornrneri, but on the lo-v er of E. will.iam oni and a 
difference in the tomata -v hich lack encircling c·ell in E. bornnieri, but po e s 
them in E. williarnsoni . 

The female cones agree in their piral con truction and p r i t nd cale . 
In both, the cone scale is flattened and ends in a tern1inal point. In both it bears 
a delicate cc ligule » on it upper side, imm diatel below which are th placenta 
bearing a row of .. mall, flattened orthotropous eed , with micropyle facing the 
axis. The seeds apparentl agree in po se ing an endosperm -v ith an unu ually 
persi tend oily reser e in the cell . 

Difference are : the cone of E. bornnieri are mall r, the cone cale have 
a better marked talk and horter apical point; th ligule is straighter and less 
lobed, the placentae 1 prominent and the eed are thr e in t ad of fi 

The diff rences b t een th e two conifer how that th y ni.u t c rtainl 
l e di tinct speci but are not in n1 judgement, of g neric importance. Their 
point. of agreement ho-v e r ju tif their being placed in the am g nus. Thi 
involve the assu1nption that the num rou unknov n feature of the two 
agree, an a umption that mu t alwa b n1ade ' hen incompl t 1 knov n 
fossil plant (and indeed li ing plants) are to be cla ified togeth r. 

Bearing in mind the chanc of error from thi a sumption, we ' ill attribute 
to the genu Elatides all that i known of the two p ci , and the um i 
impre ive since our kno' led a-e of the two i partly complementary and thi 
u1n can be compared with other con if er 

The organs known are : 

1. Later a 1 hoot . - Th forn1 of large pecin1ens i known in 
E . williarnsoni and of mall piece in E . boninieri . The leaf form and cuticle 
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are known in both pecies, the internal structure i known in E. bom1neri . The 
anatomy of mall and fairl large branch tern is kno' n in E . bornrne1·i . 

Lead r hoot are not known in either but it i unlikely that they would 
differ greatl from th lateral branche , except perhaps in better developed 
leaves and xylem. 

2. Fem a 1 e cones . - Th form and po ition on the shoot i known 
in both pecie . The external hape of the cone cale and seed is known in 
both; the internal anatomy including va cular bundle cour e is known in 
E. bommeri. The anatom of the seed i known in both though in rather diffe
r nt wa ' S. 

3. lVI a 1 e con e. - Thi org·an i known in E . williwnsoni alone, knowledge 
includ it po ition on the hoot; it form., the f rn1 and arrangen1ent of the 
micro p rophyll , the number and hape of th p ll n ac .. and the shape of the 
pollen gTain . 

The unknov -n but t 1nali all aluabl organ are the gam Loph t and 
1nbryo . It: i rare for th to b available in a fossil (a littl informati n is 

a ailable about the ripe fen1ale o-an1etophyte of E . williwnsoni). 

C m par i on f E 1 at id \Vi t h r en t genera. - It can be 
tat d at th out et that Elatide i ry much more like c rtain recent Taxo-

dia eou g n ra tl an an r th r onif r . Indi idual feature of certain organ 
can b n1at h d an1 ng oth r fa1nili but th re emblan i poilt b great 

b tw en other f atur f th ame organ . Thu th forn1 of the 
t re mbl raucaria e celsa and pe ie of Da rydium, but the cuticle 

and \V od anat m - liff r . The lono·at fu d pollen ac agr ariO'Us 
bietinere but the diff -r in their numb r and in th vvino-1 

Th Cupressa e ind hare e ral chara t r " ith Elatide 
rath 1 lo to th Taxodia ere an th e hara t r r n quall r 

n r It o f cour diff r from Lh Cupressacere in the 
1n1p pirall arrano- d 1 a - and inv rt ] o ule . 

an p ri n \ivild b confin d to the Taxodiacere . 

L f h o t . - Fairlu imilar foliag i e n 1n Taiwana cryptorne-
n. de Cr 1pto1neria japoni a equoia gigantea nd Glyptostrobus pensilis. 

cquoia gigantea agree ''rith E . bornn eri in the tran r ection of the leaf 
,. hich how a imilar r ath r 1nall a cular bundle ' ith tv o pat he of 
tr n fu ion ti ue an l a lar ·e r in duct. Th m oph ll i v r imilar and 
there i an aln10 t -actly imilar lay r of h podermal fibre . Cryptonieria on 
the other hand i I in1ilar fil r are lackino· and the me oph rll i differen . 
It i notewortb, that Cunning 1 aniia (vvhich a ' ill be een ha imilar cone 
cal ) ha a r th r cliff r n n1alur 1 af b in o· flatt n l ' ith a ibl va cular 

1 nd fibr u me oph 11 . 
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The Taxodiacece have re1narkably va ried cu licles but all the individual 
feature of Elatides can be n1atch ed an1on o· recent genera , n1ore clo ely indeed 
than 'i\rith the genera of any other fam_il y. 

1. Arrangen1e Hl of s lon1ala. - In Elatides as in other con if r 
with thick needles of dian1oncl shaped cross section , Lhe sto1nata occur on th flal 
sides . In E. williwnsoni they occur on the bYo abaxial id es, in E. bomnieri n 
the two adaxial; in another York hire species (yet to be described) they ar hi fl 
on the abaxial sides bu L in a few large leaves there arc small ada ial band al 
In the above mentio11 ed conifer , Sequoia gigantea, Cryptorneria, lypto t1·obus 
there are four hand · but Ta.iwana has only two very broad aba_' ial n . 

Irregularly orientated stomala are rather unu ual in th conif r ; but th r 

are seen in the A raucariaceER (which in other re pect are cliff r nt) and in th 
-Taxodiacere for in stance . in a11 four conifers m en1ion -d ju t abo e and in 
Athrotax is in addition. It I noteworthy that Cunninghmnia i ery ifferent 
in il" logitudinal tomata. 

2. t r u c l u re of t n1 at a . - Ver imilar stomatal tructur i seen· 
in 'faxodium distichuni ,. her the rectangular pit forn1 d by the uh i iary 
cell i's almost exactly like that of E. bo1n1neri. 

Most Taxodiacere have amphicyclic to1nata (the ub i liar 11 h in o· uL 

off cc encircling » cell in devel pn1ent), and Elatides i therefore not quite u ual, 
since E. wi lliamsoni ha an incon1pl t ring of n irclino· ell a1 cl E. b01nn eri 
f e'v or none at all. Howe r in Tax di urn, Crypt01neria and ome th r th 
encircling cell ring i often incomplele 0 that the difference i merely one in th 
degree of their de elopn1ent. A t7 rotax i i er cliff rent ince the adjacent 
tom.ata u uall. hare uh idiar cell . 

Papillae are ah ent frorn the ub idiar cell an Lher epidermal cells of 
n arly all Taxodiacere , ju L a in Elatides. (Sciadopitys i e ceptional in having 
them.) The II ' 11 t o ar normall r traight a in Elatides; (Cunninghamia 
'vith inuou one is eJ ceptional). 

Stem. - Man 'Taxodiacere, a v 11 a on1e oth r conif r hav t m 
hovving a general imilarit to E. born1neri in trans er e ection. In the 

Cupressacere for in tanc there are imilar ortical re in canal and a fibrou 
phloem. The secondary yle1n howe er v hich i of th Cupre ino ylon t pe 
is mo1e limited, being found in ome Podocarpacere, Taxodia ere and 
Cupressacere. 

\~ o d t r u c tu r ~ . - !though the ,i\- od i onl~r kno,Yn from t" · o· 

(which are not to be xp cte l t ho"\i\r the full chara t r nl en in the lat r 
wood of the main trunl ) and alth u o·h the pre er ation i n t p rf it doe~ 
sho' Lril ing featur of agre m nt 'vilh th Ta odia ere . It agr in th 
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uni riale w ll paced tra heid pit ; pre ence of plenty of xylem parenchyma, 
« Ta. di id » er fi Id pil.., thick horizontal ' alls of ray cells and in the absence 
of any r in nal , ra Lrachei] , or piral thick nnings of the tracheids. Thes 
chara L I taken tog Lh r ar t pi al of the Taxodiacece, though not quite exclu-
i e f other g n 1a, e.g., of the Cupressace ce . Sciadopitys i the onl genus of 

th Taxodiace ·with xtr m 1 diff r nt ' ood Lructure. 

NI 1 e con e. - (Thi ref er to E. willianisoni only ince the male cone 
of l!J . boninieri i unkno-wn.) 

The po ition of the mall mal con , borne in a clu t r at the end of a shoot 
i n e n in n any conif r be ides genera of the Taxodiacere. The hape of 
th mi ro por phyll, which has a rath r long and slender talk uddenly 
xpan ling di tally into an upturn d cale is not specially a Ta odiaceou 
har et r (wh r the tall i u uall r short) but much more lil e an 

Abi tine n male c n . Th 11un1Ler of pollen a i however t pical of the 
Taxodiacece' h r there ma. be more than tv o ac (Cunninghaniia and Sequoia 
agr in ha ing thre ) . The a in Sciadopitys which has only two r imil r 
t Elatides in being longat an] partl united to one another and to the stalk 
but "th e of Cunningharnia are parate and tho e of Sequoia are both separate 
nnd quite hort. ro olh r Taxodiaceou g nera sho' s this form of fused poll n 
sac , but it i en in ariou bietinece and Podocarpacece. It is a rather 
surpri ing character for Elatides hovv no other approach to Sciadopitys · and 
uch a lnation or fu ion i in o·en ral regarded as an advanced character. 

In their thin wall th -. poll n a of Elatides agree with nearly all conifer 
c pt th rau nan h r th are eral c ll thick. 

P 11 en. - (Elatide willian soni). The round-oval pollen gr in ith a 
ingl hallow furro aoT e ' ith tho of the Taxodia e and mar oth · r 

conif r · but differino· fr n1 th v ing d grain of Abieti1 e n 1 docarpa ece. 

F 1 a 1 e con e. - In the ize and g·ener 1 development of the female 
n it p ition on the hoot Elatide agree with ari u Taxodiacece and 

al o vvilh th · b ietinece and A 1·aucariacece; in fact with all ut th o· nera ith 
f bl, 1 p l cone or non . It pirall arranged cal diff rentiates it 
fr n1 Lh Cupres ace~ and th num rou o ule (fi in E. williamsoni, thr · in 
l!J . boni1neri) differ ntiaL it from all but the Ta odiaceae and among this family 
it i 1 t to Cunninghamia. 

In the Taxodiacece th re i r oT at ariet of con cal form and tru -
Lure. In Elatides the br t ale i con id rabl, larger than the eed-scale
compl x of FLORI (o ulif rou ale) and forn1 th xposed urfa f th ne 
a in Cunningharni.a nd Taiwana; in Athrotaxis only a little of the eed-scale
compl J i i il le on th ut id but in th oth r genera the seed- ale-comple. 
i better devel peel and thickened to form a large part of the e.'po d surface. 
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The i olated cone cale agree very clo ely indeed ' ith Cunninghmnia . 
The « ovuliferous scale » i. here a mall nnd aln10 t con1pl L l y aclnale tructurc 
with onl~ a slight men1branou s free ex len ion or ligule beyond the o ul and 
Lhe ovules are borne on rather pron1in nt and eparale placentae with the mi ro
pyle facing the cone axj . 'Taiwana i in1ilar but wilh only Lwo ovule . 

The vascular uppl of the cone cale ha a single ascular trand whi h 
0 Tacl ually ·widens and becomes partl brok en (by ra -lik e Li ssu e) int 
rovv of vascular bundles of norn1al orientation . Ther e are in addition n1 r 
n1inute strands (pre un1ed to be of inverted orientation ) ,,-hich pa up t ' ard 
the placentae but end \vithout entering either placentae or lio·ule. 

This vascular supply i closel in1ilar to that of Cunninghaniia ( e 
AA E, 1915). 

The mall flat eeds ,, hich are attached by their ba nl with th ini i -
p le pointing in,, ard and agree with the Taxod iaccre (and Cupre a eG ) hut 
·with H other fan1il . Jo urve .. of conifer eed Lructur i kno\ n t n1 1 u L 
[ha made a compari on with the eed of Cunninghaniia inen i whi h n1 
Lo agree with Elatides rather clo ely. ignificant fa L in Elatide are th 
po e ion of a rather thin but fibrou integument th api al n1i rop I th 
hort microp lar canal (blocked after pollination in E. williani oni). Th 

nucellu i cutinised and eems to be fre ver mo t of th d an th r i i 

definite pollen chamber, but grain ar found (in E. w illiani oni) around it 
apex) . 

The mega pore membrane i v ell d eloped but ' ith no p cial p uliaritie . 
It enclo e a certain amount of cellular ti u whi h n1 to be the alt r l 
cont nts of the outer c 11 of th ndo perm, and th re i an apical gr u of 
archegonia . 

It cah be tat d that 
character , but I annot 
Cupre sacere har th n1 al 
genera .. 

Cunninghaniia appears t h re ev r n f the e 
a ·what oth r g nera of the Taxodiacere n l 

pt that on1 f th m c rtainl o ur in th r 

u n1 n1 a r y. - The male con i neare t Cunninghmnia (but v ith on 
feature of ciadopit' ) ; the femal one i mu h n ar r Cunninghan ia than a11 -,r 

th r rcc "nt g nus in b th f rn1 and tructure of th cone seal . The ee 
aoTee ·with Cunninghaniia ut r likel with other gen ra al o. Tl f Ii o· 
i ho' e er not at all like that of Cunning] arnia but aoTc quit ' 11 \Yith 

ral other g nera; the v ood i t pi ally Ta_,' odiaceou . Th inf rence i Lh t 
Elatides i to cla ifi d a a t pi al m mb r of th Ta odiacere nd rha 
rlo er t Cu.nningharnia than t an oth r genu . 

Con1parL on ·with f 
lepi. a interpreted in thi paper. 

il nifer . - Elatides i clo et pheno-
The f liage is bett r de eloped in E latides but 
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in1ilar in th po ition of th re in duct and in the xtren1 1 important epidermal 
chara t r . The ·wood anatom i er imilar indeed. The f male cone i a 
.maller in phenolepis b · t r imilarl on tructed from pirally arranged 

. cal compo ed J a talk graduall enlarging into a imple ' edge shaped mass. 
Diff rences are that in Ela.tides th outer part of the cale continue into a little 
point but in Sphenolepis it i truncate, and that in Elatides th re are di Lin l 
« ligular » upgrowth ' hi h are mi ing in Sphenolepis. phenolepis has more 
e d. -,. hich are attach d. in h o ro' in t ad of in on . The eeds themselve 

are ery imilar. The va cular anatom how ential similarity con i ting 
Imo t ntirely of the lower, n rn1all ori ntated tern with only a vest_ige of 

th pp r, inverted '"' y tern and the bundle of the upper tern appear to die 
v a " ithout uppl ring any d finite tructure. 

Cunninghainiostrobus TOPE and F JII 1910, OG -R 1930 i an upper 
retac ou c ne J no n fron1 it internal anaton1 and ther fore trictl compa

rable v ith Elatides bornnieri; it hoot i howe er unknown. The cal are f 
fairly imilar hap and ar thr e b lge ·which are thought to r pre ni 

pla nta . No attach d eed ar kno\vn but illpr r cl bodie b b n th 
al ar no d ubt ed and are of ry imilar appearance. The va cular 

uppl of the cale i ver imilar ind .; there i a main normall orientated 
t n1 formed b .. th plittir g of a ingle large bundl and ome minute inverted 

hundl b v ju t a in E. bonirneri. differenc (but not perhap of great 
im rtan e) i that in Cunninghamiostrobus the main va cular tra e running 
l th « con al » i at fir t concentric. Another difference i in the ab ence 
( o far a, 'i\' know) f an lio·ule-like appendages on the upper urf ce beyond 
t.h eed . It would appear that Cun1 inghaniiostrobus i almost a much like 
Elatides a it i lil Cunningharnia and it cla ification must await knovvledo· 
of th r organ . 

Th r are veral :Me ozoic cone -v hi h agree with Elatide in iz nd in th 
n1" ha .. pin u ne ale , but vvhich are not fully n ugl kn v n for clo e 

f th n1a., ultimat 1 pr t b r in1ilar inde d. 

Cerat frobu ELE o KI (1 7) bv p ie fron1 th pper Cre aceou of 
B h mia. It i inter tino· that B IMER in hi earl note include l E . bo1nnieri 
in the o· nu Ceratostrobu . 

E hino tl'obu III tPER. Thi i the cone f Bra h 'phyllurn expansurn 
(~Iiddle Jura i ) which ha b n red cribed b KEI\"D LL (1949) . The cone 
cale are m r p ltate an n thino· i knovvn ab ut the eed . It i unlikely to 

be r lated a the uticle f th 1 a e ar v ry differ nt. 

throtaxite -GE ( pp r Jura i ) . For . l 'Copodioides e CHIMPER 

1 70-1942 Pl. 75, fio·. 21 AP RT 1 91 Pl. 199 · f r A . ungeri ee HALLE 1913. 
The o- n ral a p l of th on i notabl imilar to Elatide bu the leave are 
rath r thi k r and n1 re a in Bra 1 yphyllurn. 
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A th f'ota.rousi.s FoNTATl\ E (1889) fron1 the Al id d le Crclaceou.· 1~ a ralher 
confu eel gro up of co ne. " -hi ch as has b ce 11 poinled out (:-ice ~i-: \\ - \1 rn 1919) is clo e 
lo Spheno lepis in general aspec t. 

The ·valt: iales of the Older :\l esozoic (sc." l1'Lon1:\ 1944) . ]L ' ec1ns tu nH' that 
l~ latides ha ~ liltle rcsc1nblan cc to these inlcrcsting a nd pri1nilivc co 11if'cr::;, apart 
fron1 fca lure~ h ared by o ther Taxod iacecc . It is for in s tance n1.u ch k , cl c 
lhall is the livin g Ct'yptonie,. ia. FLon.IN ho\\·ever n1 ak es the poinl thal th 
pron1inc 11 ce of th e pl acent ::e o f E. will imnsoni i a poinl of approa h lo th . 
l'o lt:ia les a nd of differ enc frorn Cunninghan1ia . In E . 1Jo1nm eri lh placenl ~ 

\ary being flat or rai::sed, hut less raised than in E . williwnsoni . Il i to b nol d 
that in Cunning h arniost robu.· the plarcn I. arc di Ljn c tly rai cl . Thi feature 
is one which had n o l been on sicl crcd until FLOH.IN' s work '\Va publi h d; 
ho\ ever in v i w o f t li e fa c l l h al in E. bo ni nieri Lhc placenta i · n ol va . c 11 lar il 
:::cen1 ::s to n1e that il is 1111'\"li ~r lo pre::s lhi n1inule point Ycry far. 
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