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ARTICULO

(Editor's Note : The following article was published on behalf of
the Asociacion in Nature, vol. 210, no. 5033, p. 292-20L, April 16,
1966. 1In this reprint the two photographs mentioned (Figs., 1 and 2)
are omitted.)

OCCURRENCE QOF POLLEN AND SPORES IN THE RORATMA FORMATION OF
VENEZUELA AND BRITISH GULANA

(OCURRENCIA DE POLEN Y ESPORASvggfLA FORMACTION RORAIMA DE
VENEZUELA Y GUAYANA BRITANICA)

by K. M, Stainforth

The discovery of pollen and spores in beds considered Precambrian .
(Proterozoic) has received brief notice in geological: journals and the pressi™d,
Individual authors will doubtless publish detailed stratigraphic and palynologic
accounts of the occurrence in due course, Meanwhile it is considered desirable
to give an outline of the facts of the case before distorted interpretations deve=
lop from inadequate data. The following summary statement has been prepared
jointly by several members of the Asociacidn Venezolans de Geologia, Minerfa y
Petrdleo, A single author is nominated to simplify bibliographic references.,

Late in 1963 G.C.K. Dunsterville made an expedition to collect orchids around
Cerro Venamo, at the westernmost point on the frontier between Venezuela and British
Guiana (where this mountain is known as Wenamu Head), He noted some shale-like beds
at the base of a towering cliff of Roraima sandstone and.collected samples for their
Possible paleontological interest. ' '

G. Fournier, palynologist of the Mene Grande Oil Company, processed the same
Ples and recovered well-preserved pollen and spores. Subsequently, L. Nijssen and
J, A, Sulek, palynologists of Compafifa Shell de Venezuels and Creole Petroleum

Gorporation, respectively, processed cther pieces and recovered identical plant
microfossils,

This discovery of pollen and spores in a formation of supposed Precambrian
age was so remarksble that a reconnaissance expedition of qualified geologists was
organized to verify the facts of the case, During April, 1964, with the assistance
Of personnel and vehicles of the Ministerio de Minas e Hidrocarburos, the locality
was visited by a party which included N. Benain, P. J, Bermidez, A, Espejo, G.
Fournier, A, Menéndez, J, A, Sulek and F, Wright. They confirmed the salient facts
88 recorded by Dunsterville. The shale-like beds, being less competent, had eroded
away below the massive Roraima sandstone, leaving an undercut extending 10-12 ft,
inwards at the base of the cliff, The original samples were loose, weathered frag-

ments from the talus slope below. New samples of unweathered rock were collected
from the face of the undercut,

) On their return to Caracas, the three palynologists made independent inves~
tigations of the new samples. Utmost care was taken to avoid any possibility of
Superficial contamination, The rock cleaves along finely laminated bedding planes
vhich are costed with limonite. Every effort was made to avoid these planes and
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' ippi ay the
me of the pieces processed were the central nubs left after chlipizgsizng e
S;ternal parts of large blocks of the rock, wh?ch was dense Zn%uge S
ztruck with a hammer. Nevertheless, microfossils of the same typ
recovéred°

- i i i was
Dr., P.H.A, Martin-Kaye, director of the British Gulgna geolgigzztrierZ{ing
Eﬁ é ai;coveries in view of his group's sponsorship o rg Lometrle Se e
g OfR e? a Formation. He collaborated by sending samples of ge s Z crives
?i e lo?alg sediments® from a seemingly correlative leYel near a§u1m O sepondent
S Sl?e some 25 miles east of the original locality. As be ore(,1 indepents
Kamara?g z%ver’weie ade of this material, and the same flora was.recoraie; g
;§;ZS:;i;l;:niere sugaitted‘by the Survey, this Eiﬁzvziomozgs ?ggigzgiinate’plant
i i ase -
l%grgii:zii:uﬁz;:azgt:§n§§fu;22othznd§21§nztivé sulte récorded at Cerrq Venamo and
mi
Paruimait needs to be stated that petrological investigation ofdthevzggiiozgic?n
jelded pollen and spores showed them to be highly metamorphosi>9 eJ v e (e
Z;id :pegimens they somewhat resembled indurated shales (Fégnamocandaparuima 2 5
Shell de Venezuela) describéd the samples.from both Cerro enthin-section'investi-
t felses in the cordierite-andalusite range, bgsed on th chion Lnvee
rue born e 2) Prof., H.H, Hess (Princeton University) confirmed 1; S pical
%::;:nif(giiéy dgffract:{onoinvestigationss andtiesgii;eiiiziaigcip;zrznti; a%sent,
hognfgliﬁliiiizliotzgcOV%;: giiglzsl;iziengigmaiwere rather more highly metamorphos=-
and n .

ed, -as shown by the presence of biotite.

i urrent
Fig. 3 shows a highly generalized regional cro§s»sectlozg?iigi g? tﬁ: %oraima
eclo icaicmap of British Guians. The remarkabﬁy horlzontaﬁ.ata;ces é@pear to um
%orma%ion and the persistence of dolerite sil%sl ijz ;izgti;;s bee éhown P
i - rrelations indicated. ela 1° s or sk el
tlii'i??eigﬁi Zzzgiezoand of samples dated Precambrian by radiometric technig
polli ‘

‘ {ve ainst
The palynological assemblage has nct yet ?een'matched cogéitzgz:1¥r:i control
known suite, a fact which is not surprising in view of Ehefléra of to-day, and
?nyt, s of kno%n age and the highly endemic chara?ter of the G Pournier, by
sigbzgiy the geological past, on the isolated Roraima PlatZizotheGrecent poilen of
ptilizing the herbarium of J, Steyermark, was able to cogpth ¢ they are not the seme.
:h ea with the assemblage in the rocks, and has state 2' us affinities, but
. ?? t opinion of Fournier was that the pollen showed Cre.éceo re érds the best-
f?iseirituﬁi has led to preference for atTeigiar{hZﬁ?éocE;emzizs:ﬁitegpossibly post-
' a Paruima sample, as not older NP e samples
gssemzlagzgwfrgﬁhkhouser (Bogotd) considers the pollen 1nd1geno§§ toozzgef° ﬁe notes
hzcgioéessédobut claims an age no older than Mioigiez e 8;52?st§cine) of’Colombia,
mation diocene=?P] ;
- $ti the flora of the Mesa Forma " ion.highly un-
512§i§§2t§§5p§§1en of the Compositae, and an uncompressed preservatlon.figh-y
pr . : T. van der X ial
usual except in young sediments., . that they represent foreign materiel
; , ic elements, but suspects tha vacy ' ically, he
Mesozoiiaizg Ziﬁi;ozieavage pl;neslasg after cleaning fragments ultrasonically,
concen '
found the matrix practically barren.

i res, two
As to interpretation of the significance of th§ fossil polleﬁiiiipzpzo aaju,
sharply zivided oﬁinions have been expres§edo The writers mske no
dicate, but state the two concepts impartislly.

Hammen (Leiden) recognizes a mixture ofy

R R ]
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One grogp adopts the attitude that the radiometric dating >=T7
and a hornfels® within the Roraima Formation as Precambrian is beyond dispute,
hence the pollen (and spores) must have entered as secondary contamination. The
improbability that pollen could withstand the baking process, which converted
shale to hornfels, is adduced as further evidence that the pollen must be alloch-
thonous. The absence of macroscoplc plant remains in the Roraima Formation is also
noted, despite its assumed continental (?fluviatile) origin. It is admitted that
entry of the pollen into its bresent site defies simple explanation, though scme

form of washing in by meteoric waters in the geological past via joints in the
overlying sandstone seems the most probsable cause,

of dolerites

The second group holds that by no conceivable Physical means could the pollien
(and spores} have entered the metamorphosed sediments from the outside, They are
dense impermeable rocks compressed by an overburden of hundreds of feet of the over-
lying Roraims sandstones. The undercutting at Cerro Venamo suggests that the cliff
has been steadily retreating, hence the face which was sampled must have been deep
within the formation until quite recent times, " The Roraima sandstones are quartzitic,
of low Permeability, hence carrisge of extraneous pollen through them by percolating
water seems highly improbable. Even if this Process could occur, entry of such pollen
and spores into the non=-porous hornfels lacks an explanation, Furthermore, if plausi-
bility of this Process be grante

d, it would have been operative for a long period,
and a mixed suite of spores and pollen should be expected,

In counter-argument against the first group,
that pollen and spores cannot withstand anaerobic b
never been tested experimentally,
disquieting overlap between stated
1lying basement rocksT=9,

it is claimed that the assertion
aking of their parent shales has
As regards the radiometric dati s there is a
ages of the Roraima Formation?: and the under-
The latter suffered complex deformation and vulcanism, and
were then deeply Peneplaned before being covered by thousands of feet of Roraims
sandstones, and only after these Prolonged events were the dolerites intruded, on
which age-determination of the Roraima has been based, If the radiometric technique
is valid there should be a long and clear-cut time-gap between ages assigned to the-
basement rocks and to the Roraima beds, Such a gap does not exist in the experimen-
tal results published, but this discrepancy is glossed over in the latest summary
of radiometric dating in British Guianal,

As. stated; we offer no solution to6 the paradox.,
botanist Dunsterville in his hunt for rare orchids stumb
geclogical problem.

It is clear, however, that
led on a highly intriguing

REFERENCES
1 STAINFORTH, R.M., Micropaleontology, 10, 518 (196L),
2,  ASsoc, VEN, GEOL, MIN. PETR,, Bol. Inf., I, 125 (196k),
3. DUNSTERVILLE, H., and FOURNIER, G., Caracas Daily Journal, Weekly Mag., 11,
(1964) , | B
b, BATESON, J. H., Third Caribbean Geol. Conf

-» Jamaica, 1962 (in the press).




N

~ "(uplqupoalg sp £]|pdlJjeuiolpDi paulwialap sajdwos jo pup spaq snoiajiuijjod jo suolyisod bBuimoys )
VNVIND HSILIYE NY3LSIM NI NOILVWYO4 VWIVHOY 3HL HONOYHL NOILJIS SSOYD TVYNOI93Y :¢ ainbiy

j8raT] D8S =
n 0002
. 000v

139} 0009 A

SUO1}DAD|®
sjowizoiddy

r v v T T ) ‘1S oign|I ,;m,mwo_. 8y} 9n0qD 99} 009
S3ITN 0§ o og ‘02 ol 0 37voS ‘flts Buodowioy 3y 3r0qo {83y 00O}

K@jowixoiddo s) A41|020) Dwining 8yl

‘tis ysaybiy ayy Jo uoyoulwisep ~abp  UDIIQWDOBId D Of J3j3: (H96L) TD @ [18UUODON ‘( 4ajwoing plosdun £q )

193} OGIE s!| uoybadj@ siI "{11S -bubiowpy
‘ubnQwDddid AjIDd0] 689 By} paibp osio  (g£961) bulsug

(€961) 0 T 11obnogoW Aq Builop oujawoIpps AQ UDIAqWDIBIJ Pajop sa|dwos = gg K11001ydDiB03b Jayy1au ‘paynoof “Ajasioaid
JOU §1 A}1|DO0| OWDUBA 048D 8yl
spaq snoJsjluljjod = @
" { MSS 1w 2 Toad N
269 689 i ‘889289
LN3W3Svd

— S oEC M

UIN
juing

DWIDIcY BIPPIN Ih|

liis saubiy T
(slubuwal) ouwibioy i1addn
("MNN
Jaary W w2 J8Aly
19A1Y UoISSIW WA 0Jpj0d U JETP ~ Jaay ndoioq3 ‘foid).  Bupnidwoy OWIDUBA
040j0d buouidoy Bupuidoy jaddn ouunbupnky nyny O)DY DWIN4Dd J9ddn. 04439

‘No€2'3 @—F—»'N ‘Se4—F—»NolZM

‘Sol2 3

BuiAjaspun pawnsasd 8y} o} aAlD{dL JOU,

176

and HAWKES, D. D., Nature, 198, 564 (1963).

SNELLING, N. J., Nature, 198, 1079 (1963).

McDOUGALL, I,, COMPSTON, W.,

5.
6.

I [

CANNON, R. T., and SNELLING, N.J., Nature,

"
=
LY
=
H
‘a
|
H—
=
-
e
e &
—
"
H
i
m1
(@]
Clmun_
g &
7

Guiana, Bull., 35, 19 (196L).

CANNON, R.T., Geol. Surv. Brit

8.

Asoc. Ven. Geol. Min, Petr., Bol. Inf.,

W.F.,

K.C., and STEENKEN,

5, 1Q§ (1962) .,

SHORT

.




