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Encephalartos middelburgensis Vorster et al. is described from the upper reaches of the Olifants River. 
resembles E. graniticolus Vorster et al., E. eugene-maraisii Verdoorn, E. verrucosus Vorster et at. , E. lehmannii 
Lehm., E. princeps A.A. Oyer, and to some extent E. cupidus A.A. Dyer by its stiff, pungent. glaucous fronds; 
but differs from them all by its combination o f well-developed petioles and proximal leaflets reduced in size to 
entire prickles towards base of frond. Anatomically it shows an affinity to E. graniticolus. £. eugene-maraisii, 
and E. cupidus on account of its isobilateral, amphistomal leaflets. 

Encephalartos middelburgensis Vorster et al. word beskryf vanaf die bolope van die 0\ifantsrivier. Oil stem 
ooreen met E. graniticolus Vorster eta/. , E. eugene-maraisii Verdoorn, E. verrucosus Vorster eta/., E. lehman
nil Lehm ., E. princeps R.A. Oyer, en tot 'n mate E. cupidus R.A. Oyer wat betref die stywe, stekelpuntige, 
blougrys blare; maar versk il van hulte alma! deur die kombinasie van 'n goed-ontwikkelde petiolus en 
proksimale pinnae wat na die basis toe kleiner word om gaafrandige stekels te vorm. Anatomies loon dit 
'ooreenkoms met E. graniticolus, E. eugene-maraisii, en E. cupidus op grond van sy isobilaterale. amfistomale 
pinnae. 
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"To whom correspondence should be addressed 

A n eva lu a lion o f pl ants from the Middclburg area of the 

Tnmsvaal led to the co nclusion that they represent a 
distinct and undescribed species: 

Encephalartos middelburgensis Vorster ei a! ., sp . 
nov . 

Plantae arborescentes . Frondes ri gidac pc tiolatac rcctac 

glaucac pungent cs; foliola opposita adulta plicata ferc 

contingcntia incrmia anguste clliptica ad basim ad aculeoris 

simplicibus redact<l . Macrosrrobili cy lind racci; superfici es 
squamarum glabrae virides et int crdum trichomatibus russis 

tcctae. Mic:rostrobilmae squamae superficies glabrac viridcs 

int erdum trichomat ibus russis tcctae, paginis in rost ro dcmisso 

ex tensis. 
DJCephalartos eugene-maraisii Verdoorn , £. graniticolo 

Vorstcr e1 of . . ct E. cupido R.A. Dyer frond ibus 
isobi lateralibus amphis tomcltophoris similis, sed ab £. mgene

maraisii macrostrobili s 4- 8 cy lindraccis viridibus vice 2 
ovoidcorum ferrug incorum; ab £. verrucoso macrostrobi li 

ovoidci vcrrucosi habenti; ab £. graniticolo squamis ros t ra ti s 
microst robili ct frondibus pcl iolatis fol iol is proximalibus 

simplicibus rcdact is vic i frondium fcrum scssilium folio lis 

prox imalibus ad <Jculc is dentati s redactis diffcrt. 

TYPUS.-Transvaal : Farm 'Doornkop·. 20 km nort h of 

M iddclburg, I 400 m alt ., 26th June 1970 ( frond and fema le 
cone) , Vorster, Codd, & Melville /898b (excluding 

photographs of male cones and male plant ) (PRE, holo. ; K) . 

Plant arborescent , unbranched but ofte n sucke ring from 
base. Stem erect or procumbe nt with age. up to 6 m long 

and 250-400 mm in diameter. Frond.\· I 100-1 500 mm 

lo ng, glaucous , stra ight , rigid , with well-developed 

trigono us and unarmed petiole 100-200 mm long; 

lea nets directed towards apex of frond at c1ngle of 45° or 

less with rach is, opposi ng leafle t:-; se t at angle of less than 

45" to each other (i.e. almost folded together), basal 

lea fl e ts spaced 25- 50 mm apart a nd not overlapping, 

reduced in size towards base of frond to form entire 

spines, median leaflets slight ly succubously overlapping 

o r not at all , 180-190 mm long and 14--19 mm wide, 

very narrowly ell ipt ic, very slightl y S-shaped and falcate 

in plane view, tapering to both ends, apices oblique and 

pungent , margins unarmed (or rarel y in young plants 
with one or two prickles on upper and / or lower margin, 

cf. Mogg 23933). Cones dimorphous, superfi cially 

gl1:.1brous but someti mes wit h sparse, short, fine, reddish

brown indum ent um in places , bright green except for 
loca lized reddish-brown overlay of indumenturn ; male 

cones 5-8 per stem , narrowly ovoid, 300-350 mm long 
and 85- 120 mrn wide, on a peduncle 50-170 mm long, 

media n sca le fa ces ca. 25 mm wide by 15 mm high and 
drawn out int o drooping lips; female co nes 4--5(- 8) per 

stem , short ly cylindrical, 350-450 mm long and 

170-200 mm wide. appa rently sessil e but with peduncleS 

of up to ISO mm lo ng buried amongst ca taphylls in ste rTl 

crown , medie~n scale faces hexago nc-.11 , 60-75 mm wide 

and 35--45 mm high , with the central facet about half the 
horizo nt a l di<.Jmcter of sca le, superficial ly smooth but 

lateral facets fin e ly, unevenly and ind~o;ti n ct l y wrinkled 
with ridges radiating fro m cen tra l face t. (Figures 1 & 2)· 
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a ,. 

Figure I EtJceplwlarios middelburgensis: (a) proximal pan 

of frond showing we ll-developed petiole and lower leaflets 

reduced to entire prickles; (b) succubously ove rl apping 
med ian leaflets; both X 0,5. A ft er Vorstcr & l?obbertse 2945. 

DeL E.C. Vors tc r. 

Flowering and reproduction 

In June plants ca rried still-int act but dried ma le cones 
and fully grown female cones. It is thus presumed th at 
cones are produced in mi dsummer and that po ll ination 
occurs in abou t Apri l, as is also the case with £. 
graniticalu.\· Vorster et a!. and E. verrucosus Vorster er 
a!. Indications are that coning takes p lace infrequentl y 
with interva ls of severa l years. In some loca li ties fert ile 
seed is produced, but at the type local ity whe re there a rc 
five groups consis ting of a to ta l of some 32 indi vidu a ls, 
all seeds were fou nd to be infe rtile in sp it e of the 
presence of both sexes con ing toget her. E lsew here in a 

- large populat ion consist ing of some 200 indi viduals, 
seedlings were virtua lly absent - th is ma y be the result 
of the act ivities of plant collectors , bu t th e s it uation 
needs closer scrutin y. 

Diagnostic features and affinities 

N'egeta tive ly £. midde/hurgensis resembles E. atgene
rnaraisii Verdoorn (Verdoorn 1945) , E. verrucosus 
(Robbertse et a/. 1988b), E. lehmannii Lchm. , E. 
princeps R.A . Dyer (Dyer 1965a , b) , and especially£. 
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graniticolus (Robbertse er a/. 1988a) o n accou nt o f it s 
s ti ff , punge nt , gla ucous fronds and arborescent habit 
(Figure 2a) . II is d ist inguished from all these by its we ll 
petiolated fro nds of whi ch the prox imal leafl ets ~He 

progressively reduced to. unarmed prickles (Figure la). 
In a ll the ot l1 ~r species, except E. graniticoius , the 
pe tio le is we ll developed, but altho ugh the ir proximal 
leafleb may be somewhat reduced in s ize. they are not 
red uced to spines in ad ult plants. Vegetat ive ly £. 
middelburgensis and E. graniticolus a re very simi lar 
indeed, both being large, robust plants wi th dense 
crowns o f s tiff , stra ight frond s, but ca n be dist in gu ished 
by the bases of their fronds as Jhe fronds of £. 
graniticolus arc prac ti ca lly sessi le with th e prox imal 
leafl e ts reduced to toothed rather than sim ple spines. E. 
middelburgensis and E. graniticoius are the on ly two of 
these six sim il a r species hav ing cy lindrica l rathe r than 
ovoid fem ale cones (Figure 2c), with th e cones o f E. 
granitico/us Jacking the pa tchy ind ume ntum some times 
present in £ . middelburgensis as well as the poorl y 
de fined radial ridges on the lat e ral facets of the scale 
faces. The ma le cones a re however quite d iffere nt : in E. 
midde/burgensis the cent ral facet of th e cone sca le fac e is 
drawn o ut into a droopi ng lip (Figure 2d) , which is not 
the case in £. graniticolus (see Robbcrtse et a/. 1988a , 
Figure 2d). 

On acco unt o f the lea fl e t ana tomy, E. middel
burgensis, E. graniticolus, E. eugene-maraisii, and E. 
cupid us can be gro uped toget he r as being the o nl y South 
African species in th e genus with isobila tera l, 
amphistomal lea ne ts (Koeleman et a/. 1981). Furth er
mo re , th ese four species occur geographi ca lly close ly 
toget he r in the Transvaal so tha t one may surmise th~ir 
p atristic evolutio n . E. cupidus is the only a lli ed speCies 
with which £. middelburgensis is unlike ly to be confused 
as it is a dwarf with de ntate adult stage ieane ts and 
pract ical ly sess ile frond s (Dyer 1971; G iddy 1974). Like 
the adult -stage fro nds , the first seedling frond s of E. 
middelburgensis have well -developed pe tio les , but we 
saw a yo ung p lant of the approxi mate ly te n-fro nded 
stage which had sessile fro nds and looked very much like 
E. graniticolus. T his may we ll be indica tive o f a close 
p hylogene tic re la tio nshi p between the two species . 

We recognize E. middelburgensis as separate from it s 
presumed c loses t re lati ve, £. graniticolus , beca use of th e 
d iscon tinu ity in the var ia tio n of: the vegetat ive parts, the 
male co nes, and to a lesse r extent the fe male cones, as 
we ll as the discon t inui ty in the geographical distribut ion 
which is highly signi fica nt in terms of the es tab li shed 
paltern in Encephalartos. 

Geographical distribution and habitat 

E. middelburgensis is rest ric ted to the uppe r dra in age 
basin of the O li fa nts R iver, between Midde lburg and 
Loskop Da m over a distance of some 45 km , at alti tu des 
of I 100 to I 400 m (Figure 3). In view of I hei r put ati ve 
re l<:t tionshi p to £. middelburgensis it is no teworthy that 
E. granitico/us, £. cupid us , and £. verruco.w s a lso occur 
a long the O lifants R iver drainage sys tem. T he re is 
evidence ( cf. Dyer 1965b: 448 , 450) th"J ri ve r drainage 
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Figure 2 Encephalarros middelburgensis: (a} part of a ma le plant at the type loca lit y, longest s tem ca. 4 m ta ll (cf. Vorster, Codd 
& Melville /898a) ; (b) male cone jus t before anthcs is, m. 300 mm long; (c) fema le cone, cc1. 350 mmlong; (d) cluste r of male cones 
at anthcs is, showing sca le faces drawn out into droop ing lips , ca . 350 mm long; (c) de tai l of male co ne, <tpprox imatcly li fe-s ize; (f) 
dc1a il of fema le cone, approximalcly life-size. Photos: (a) by P. Vors tc r, (b- f) by Suzcl lc van dc r Wcsth uizc n. 
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Figure 3 Encephalarto.s middelburgcnsis: known geograph

ical distri bution . e : specimens seen, 0: specime ns not seen. 

sys te ms may be indica ti ve of a ncie nt dist ribution 
patte rns a nd mig ration routes , a nd by imp lica tio n 
indicati ve o f phylogenetic affinit y between species 
occurring within the sa me dra inage systems. E. 
middelburgensis is usually confined to rock y sites. mostl y 
on steep slopes but more rarely on level terrain such as at 
th e type locality (Figure 2a) . It gro ws o n somewhat acid 
qua rtzite subs tra ta , in full sunlight , in associat io n with 
typica l Bankenve ld species such as A cacia caffra 
(Thunb.) Willd ., Bequaertiodendron magalismontanum 
(Sander) He ine & He msley, Cu.<.,·sonia transvaalense 
Reyne ke, Dombeya rotundifolia (Hochst ,) Plancho n, 
and Elephantorrlziza burkei Be nth a m . At the type 
loca lit y it occurs close to a l<.~rge concent ra tion of 
Encepltalartos lanatus Stapf & Burtt Davy. The a nnual 
ra in fa ll of the afo re me nti o ned loca lities is es tima te d lO 
be about 600 mm . Summer temperatures va ry from 
moderate on level areas to very high in closed no rth 
facing ravi ne s, and some o f the p lants probably 
experience winter frost. 

Conservation status 

A census conducted by t he Transvaa l Di visio n o f Nature 
Co nserva tio n and dated 1983 revealed a tota l o f a bo ut 
420 individuals of the th e n unname d species. Of these, 
a bo ut half occurred in a single s tand whi le the res t we re 
grouped int o 16 stands spaced o ne to severa l kilo me ters 
apart a nd ra nging in size from two to 32 (average 14) 
individ ua ls. These smaller s ta nds are p roba bly un viable, 
as fe rtil e seeds are seldom borne. The lo ng- te rm future 

o f th is species can ha rd ly be conside red to be secure , 
especially in view o f the dea rth o f young plants. 

A note on the type specimen 

Two collections we re made at the type loca lity, viz. 
Vorster, Codd & Melville 1898a and 1898b take n fro m 

two pl an ts a shor t dis ta nce apart. Coll~c tion 1898a 
consists o f ma le co ne materia l plus p ho tog raphs o f th e 

cone a nd of the co mple te p la nt. Collec tio n 1898/J 
consists o f fro nd ma te ria l , fe ma le cone mate ria l and 
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p hotog ra phs o f the fe m a le cone and o f the complete 

p la nt , a nd is des igna ted as type . A t PR E the fro nd 

spec ime n of 1898b is fi led in the ge ne ra l he rbarium , but 
the female cone which is cons ide red to be an integra l 

pa rt of rh e collec tio n , is stored a part in the cone 

collection with the ma le cone o f co llec tio n 1898a. 
Ne ithe r the ma le cone ma lc r ia l , no r the photographs o f 

the ma le plan l a nd ma le cone e rroneously attache d to 

collec tio n 1898b, form part o f the type specimen . 

Material studied 

About 17 s tands of t hi s species are known , but 
regre uably o nl y five of these a rc re presente d by 

spec ime ns in PRE: 

- 2529: Fa rm ·o oornfontc in ' Y8 JS. 25 km south of Denilton 
(- AC) . Vomer & Ro/J!Jertse 2945 (FTG . K. LE, MO , NBG. 
PR E. PRU): 'The Hell' o n fa rm 'Twccfontc in ' 236 JS. 15 km 
south-west of Loskop Dam wa ll (- AC). Dyer & Verdoom 
5858 (PR E); Farm ' Bankfontc in ' 26 1 JS, IR km no rth-west of 
Middctburg (- CB), vtm Biljon .u1. .wb PRE 32850 (PRE); 
Farm ' Doornkop' 273 JS , 10 km nort h-west o f Middclburg 
(- C B), Codd & Verdoo rn lOll I (PRE) ; Vorster, Corld & 

Melville 1898a (K , PRE); 1898b ( K, PRE); Farm ' Langkloof' 
265 JS, 15 km no rth-wes t of Middelburg (- CB). Mogg 23933 
(PR E); 23933A (PRE) ; Pmsser 1873 (PRE); 1874 (PRE) . 

Precise loca lity uncert a in : Loskop Dam are<l, 1. Bond & 

Mogg s.n. sub PR E 32873 (PR E) . 
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