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I. INTRODUCTION 

The Geological Survey Department has its headquarters 

in Georgetown. There is a district office in Bartica, which is 

situated at the confluence of the Essequibo and Mazaruni Rivers. 

At headquarters are housed the administrative and 

geologistst offices, petrological, colourimetric, spectrographic, 

fire assay,lapidary and sample preparation laboratories, a wire-

less and geophysical workshop; a museum, library and drawing 

office. Other facilities include a rock store, mechanical work-

shop and stores. The district office at Bartica functions mainly 

as an intransit centre for stores and personnel between headquarters 

and operations in the north central sector of the country. 

The function of the Geological Survey is to establish 

the nature and extent of the countryts geology and mineral 

resources as far as possible and necessary for Government prrposoti 

and to undertake, or advise Government on any other projects in 

the public interest which have geological implications. 

During the year the Department fell witkin-tan-ros-

ponsibility of the Ministry of Forests, Lands and Mines. 
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II. GE  

 

REVIEW OF THE YEAR a* 

 

Independence  

Several significant events took place during the year. 

The country became Independent on May 26th and assumed the new 

name Guyana. 

Professional Staff.  

The Director of the Survey, Dr. P.H.A. Martin-Kaye 

opted to retire under the terms of the Overseas Service Aid Scheme 

and left the country on May 18th after 4 years as Director, and 

16 years altogether with th Survey. Mr. P.B.H. Bailey, Deputy 

Director left in similar circumstances on May 24th after 13 years 

with the Survey. Dr. Sobharam Singh took over responsibility as 

Director as from 18th May and was appointed to this post with 

effect from 23rd June. For the first time in the history of the 

Survey a Guyanese occupied the chair as Director. Mr. C.N. Barron, 

Senior Geologist, was appointed to act as Deputy Director. 

The shortage of Senior Professional staff was substantially 

aleviated with the arrival, during the second half of the year, 

of 4 more Swiss geologist recruits an-) the return of the Guyanese 

Geophysicist, Dr. M.A. Lee. 

The availability of senior professional staff during 

the year is given in Appendix I. 



Other Staff 

Nr. S. Singh, Acting Chief Clerk was a ppointed 

Personnel Officer, Ministry of Health. He left the Department 

on 10th June, 1966 to take up his new appointment. Since 12th 

June, 1966 }h". J.O.P. Adams has been acti ng in the post of Chief 

Clerk. 

Training 

}fr. M.D. Hope, Assayer, spent 3 months at the Mineral 

Resour�es Division of the Institute of Geological Sciences in 

Iondon U.YJ.derfoing training in fire assay-inp and general analytical 

techniques. He returned to the Survey in February. 

Mr. M.A. Lee, Commonwealth Scholar, successfully 

completed his studies for the Ph.D. degree in Geophysics at 

Imperial College, London and returned to the Survey towards the 

end of the year. 

Mr. M. Persaud, Technical Assistant Grade I, spent 

6 weeks at Denver Laboratories of the U.S. Geological Surveys in 

Colorado training in techniques of Atomic Absorption and general 

colourimetric analysis. 

Integration of Mines with the Geological Survcz. 

During th0 second half of the year the Mines Department 

moved into the premises of the Geological Survey, the first 

positive step towards inte[ration. By ;;-·c.ar 0nd., however, modi­

fication of the laws to achieve compl0te integrati�n had not yet 

been effected. 
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III. SUMMARY OF FIELD WORK 19 66.

Shortage of professional staff severely cm-tailed 

field operations d1irin� 196G. All available staff were thrown 

into the Department ts i::1tensif'i,)d mi:�eral exploration programme. 

No regional mawing w1.s specifically undertaken during the year. 

ThE north of Guyana has been sel,3 cted for the mineral 

exploration programme beth on its relative accessibility and on 

its greA.ter reological and :nineral promise. It is, however, 

completely forested, with a population of only some 2,000 persons 

spread river some 12,000 square miL:;s, and served by only 200 miles 

of poor road and 30 miles of mine railway. Geologically, it 

consists of greenstones of probably Archaean age id th numerous 

granitic intrusions, and norma.:ly weathered to ·1 depth of 100 feet 

or more. 

The current mineral exploration prorra.rmne is designed 

to ex31Tline the more accessible ?11ineraliseo areas in the north of 

Gi_zyam.. In view of the absence of s11rf1.ce shows, evidence of 

mineralisation is based on the presonce of' old goldfields, of 

electromagnetic and magnetic anomalies detecteri by the UNTAB 

airborne e;eophysical surv_:;ys 3 anJ of favourable fCOlogical 

structlU'es or enviroment. The ree"ionc1l £:<.�olodcal background 

is derived from work carried o·,1t mainly by Grwernm8nt /!eolotc".ists, 

during the last 100 yea.rs. This culmimted in the 1:1 million 

Pr-ovision.::i.J. Geolor,ical Map of British GuianaJ published in l9t.i2 

and the 1:200, 000 geological atlas fror1 which it was constructed. 
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During 1966 Pxploration activities w ere centred in the 

N:,rth West District ( BaramaL and the Aremu and Puruni goldfields. 

The results are summarised telow. 

Waini NW - Tc:�ssawini 

In the Bw'ama, reochemical reconnaissance alonf the 

southern margin of the Te ki Granite had been initiated in the 

1'assa1:rini du.ring 1965 by Field Assjstant, Mr. V.A. !lgrippa under 

the surervision of Dr. S. Sinrh. "Gurin? 196C a furthar area 

of some 21 sq. m iles was coverer! to the west of t:1e earlier grid 

by Mr. J.D.N. Punwassee and Dr. W.G. Muller. Owinf to the low 

swampy nature of the country and the resultant complicated drainage, 

soil samplintr on grids of 100 x 400 and 200 x 1320 feet was employed 

instead of stream sampling. The samples were analysed for arsenic 

and zinc colourimetrically and for 10 other elements on the spectro­

graph. Work on them was not complete at year end, but the only 

elements showing notable anomnlies are arsenic and molylxlenmn. 

The chromium background is renerally high. stream sediments were 

rollected in Chinese Creek and for about 8 miles up the main 

Potm.kashlrr'u Creek. These have only been analysed for arsenic 

so far: a small anomaly is showr. in the upper reaches of Chinese 

Creel:. 

Since stream seditn:.;nt samrling in the vicinitv of 

T&ssawiui Mine in l;h,5 had indicat�d a corrc lat ion between gold 

and arsenic or chror.iium, 8. small zeocnomical soil programme on 
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100 x 50 foot centres was mounted north of the mine in 1966 by 

Mr. M.W. Carter, Geochemist. This showed several areas with 

arsenic anomalies. In order to determine the relation of these 

to gold distribution and to the soil residual clay profile, 15 

trenches (20' x 61  deep) and 63 pits (10 feet deep) were sunk 

and sampled in detail. The results are being analysed statis-

tically, but there is no doubt of the close correlation of gold 

and arsenic. Mercury assays along one line here also show a 

marked correlation with the other two elements. The old open-

cuts of Tassawini Mine were geologically surveyed in detail and 

all quartz veins, shear zones, and adjoining country rock were 

sampled and assayed to determine the distribution of gold and 

arsenic. The correlation here was not goo;?, possibly owing to 

leaching of the sides of the open-cuts. Finally, 4 diamond drill 

holes were sunk in order to determine the continuity of structures 

and (as far as possible) values at depth, and the nature of the 

gold-arsenic association. The first two holes were started in Open-

cut 2, the other two holes in the principal anomalous areas found 

by pitting north of the mine. 

A complementary geological survey was carried out in 

the Barama River section of the area and in those area geochemically 

investigated. 

Puruni NW Sheet  

In the middle Puruni area two conducting zones detected 

by airborne surveys were investigated for base metals using geo- 

chemistry and ground geophysics, 	three old alluvial goldfields 



were examined in an attempt to find the source of the gold. A 

considerable part of the area was also examined by stream sediment 

sampling. The work was carried out by Mr. C.N. Barron, Mr. F. Guardia 

and Dr. H. Schielly. 

Considering these surveys in turn, the Whanamparu area  

(Project 81) lies around First Priority Conducting Zone 11, some 

2 miles W. of Peter's Mine. It carries no old gold workings, and 

samples from a 400 x 500 soil grid have yet to be analysed. Stream 

sediments in the area showed no marked clumping of high heavy metal 

valucs. Geophysical work showed a m-Aerately weak conductor consistent 

with that envisaged from the airborne "Inputs' results. A Vertical 

Force magnetometer survey showed E-W trending isograms uncorrelated 

with the Turam anomalies. No significant self-potential zones were 

picked up. The Arno Creek area (Project 46) lies across conducting 

Zone 12, some 3 miles east-southeast of Peter's Mine. The airborne 

survey showed only first channel response, but the area was examined 

on account of the nearly coincident magnetic dipole and the local 

alluvial gold workings of Arno Creek. Results of stream sediment 

sampling programme await completion of analyses. The ground geo-

physical survey was sited rather too far to the north, but encountered 

t'le northern part of the magnetic anomaly as an intensive asymmetric 

dipole in the southeast corner. A very weak, extensive Turam anomaly 

in the southwest coincides with conducting Zone 12, but is attributed 

to the thick laterite capping of the hills there. 
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The first of the gold prospects investigated was that 

at Million Mount, where extensivE:: soil smnpling was followed by 

drilling of 7 diamond drill holes. HilliorL Mo;mt consists of two 

0ast-west ridges of prani to porphyry, '·,oundl0 d on the north by an 

unconforrrd.ty, the Million Mount Break. This is overlain by polymict 

conglomerates including fr3.r:ments of the: porphyry, followed by 

phyllit�s and sandstones. Tho eastern ond of the ridges carries 

abunda.ilt gold in the soil, and rather less in the residual clay 

beneath. ThE:: underlying porphyry is intensely silicified and altered 

for the most pa:rt, but d,:.-:spitc the evidence of soil and pit samples, 

assays of the porphyry and quartz veins (replacement and small 1ate 

veinlets) gave poor gold values, both in the northeast where lar;::e 

replacement veins are common and in the southeast where small lat8 

veinlets a.re predominant. Further west an (:;xtensive plexus of veins 

runs westsouthwost along the top of the southernmost rLlge. These had 

buon oxtensi vely pitted, but resamplinc showed little or no gold. 

Ono of the two drill holes hcr0 met the quarr.,z at depth but assay 

results are not yet to t,and. The country rock here shows less sign 

of altcr1.tion. A hole was drilled undcT ".n out�rop of mineralisecl, 

very altered rock at !1ara-MQra moutll (froject 81) but the core was 

disappointint:. 

Ea.st of th,3 Purani Riwr; bctwJen Mara-Mara arid JubiL.:e 

Creeks, there is a massive ridge of amphibolitt:::. Strcnm draininf', 

this ridge have produced a notable 31nount of alluvial gold, and 

attempts, were made to trace the source of this gold in the Jubilee 
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.f1.eld in the south, :- 11 la r!o aad Ch3J.'1eo Creeks further north 

and in the lower Mara-Mara itself. Th2 amphibolite is massive, and 

intruded by granite near Jubilee Creek. It appears to represent basic 

rocks in the north-south striking Peter's Mine Formation. Its 

metamorphism, and prot11bly the granite intrusion, is older than 

the Mi.lllon Mount Break, but it is affected by the ,3ast-west or 

east-southeast faults such as that followed by lower Jubilee Creek. 

These faults and the associated sub-parallel foliation may be 

related to the east-west foliation of tho Cuyuni Formation which 

overlies the Million Mount Break. T;1ere is evidence at Peterts 

Mine and in the Jubilee Creek field, and probably elsewhere in 

the a.mphibolite belt. In the JubileL fie lei a 100
° 

shear carries 

a plexus of quartz veins. Sa.'11ples of vein quartz collected fro't11 

exposures in the old open pit here g�.ve poor gold assays, though 

fragments from the old dump save up to 9 ozs. per ton, with 

occasional. visible gold. Very �xte nsi vo old gold world.ngs occur 

nearby, and small tributaries of Jubilee Creek upstream of the 

workings still carry good values of coarse gold at their heads. 

The Aremu field lies in the same ha.!!d of �etasediments 

and volcanics of the Cuyuni Formation overlies the Million Mount 

Break, but some 15 miles along it to -t-lie cast, where the meta­

sediments ar� volcanics lie along the south of the Are�u GrW1ite 

bl'l.tholith. Tr.is area lies in Sheet 2 of the Puruni SE Quarter 

Degree Square, and during tho 1st fie�d season 1966, ground follow-
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parts of it. Most of the work wa.s rlone in the headwaters of the 

Oko River, while a brief exercise was carried out by Dr. H.O, Bru.�gnw.nn 

in the region of' Aremu Mine. In addition, somo detailed EeocheMistry 

was done by Dr. P.M. Bradshaw (Geochemical Research Centre, Imperial 

Collega of Technology) around the Aremu vein and the copper 

occmTence found during 1965 near conducting Zone 11 to5;ether with 

a Turam (EM) Survey of tho locality, this has defined a small 

drilling target. 

TI1e Oko headwaters aro underlain mainly by purple and 

red phyllites schists and(?) metatuffs interdigitating (as intensely 

sheared horizons) with predominantly massive amphibolites. Hornblende 

schists and gneisses appear in the Kairuni Creek area in close 

rroximity to granodiorite (Younger Granite). Further :positive 

evidence was recogn ised ln 3uprort of the postulated Aremu-Oko she::i.r 

zone, probably major structure in th,' Arsmu-Oko Golclfield. 

Geochemical sampling shows J.nomalous cop:p3r values in 

active sediments i� two areas in the Oko re�ion and further work 

is required to ascertain the possible significance of these stream 

sedil11ent anomalies. 

Durir,g the second field season, the reconnaissance follow­

up in th.a Arsmu region was completed by two parties working west­

wards to the Mara-Mara headwaters and north-v· stwards from Aremu 

Mine into tre headwat,ers of the Bi� ArC";mu River. A tie-up wA.s 

affected with similar work beinc carried out in the Pu.runi River. 
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The most important result emer[;ing was the location of the belt 

of country which gave airborne EH zones Nos. 5-9 as the Puruni 

SE 2 sheet. This belt is underlain °b'J bed-rock conductors in the 

form of highly carbonaceous motasedi.�ents, rather similar to the 

rocks found in Area 33 Puruni River. Dr'.linage reconnaissA.nce yielded 

no anomalous vcl ues for copp_-c,r, zinc and leac. The ,:,.re a stretching 

from th8 headwaters of tho Big Aremu throuvh the Upper Mara-Mar3. 

and further South into the Puriary headwaters, is underl 'lin almost. 

entirely by metasedirnent.s forming a large-scale synclinA.l structlll'e; 

the presumed axial re g:i.on of the syncline has been intruded by basic 

porphyrite. Predominantly arenaceous meta-sediments appear structur-

ally b�low schists, phyllites, of tho Aremu-M9.ra-M.'.'l.I'a watershed. 

On the northern limb of the syncline (in the Big Aremu Area) the 

meta-arenites appear to overlie a unique sequence of coarse conglo­

merates, greywackes tuffs rather typical of the Central Cuyuni 

Formation. Reconnaissance mapping suggests that the sandstones and 

conglomerates strike roughly north-south, parallel to the nearly 

western margin of the Aremu Granite. The reason for this discordance 

.-rl th the regional rou�·hly east-wPst strikE is unknown. 

During the latter part of the year 9. 50 mile dry weather 

road w:i.s cleared to the drilling target J11entioned above, and a 

diamond drill was moved in ju..st before year end. 
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Waini 3'J sheet -Ianna. 

A progra mme of 1 drill holes was planned for Ianna 

during the first field season of 19(16 under the surervision of 

Dr. S. Singh. The Ianna Grmutc i s  a rnir1E:·ralisinp granite stock 

as was evident f'rom old gold workings along its northern margin. 

A holo was drilled to intersect the .S'tonehill gold-quartz workings 

and another nearer the margin which bottomed in granite. .Assays 

arE::: not yet availabk. Due to exceptionally dry conditions durin£ 

th6t season, further drilling was impossible. 

In view of the identification of molybdenite in the 

Yakishuru Granite stock 4 miles N.E. of Ianna, a ceochemical soil 

sampling grid was laid over the Ianna Granite • Several anomalous 

pockets of molybdenum were indicated. 

Wa:i.ni N.E. & Mab'lruma S.E. Baramanni anrl Luri Creek. 

In oder to investi[ate the nature anrl thickness of the 

r.uperficial oeresit� between lli.ramanni 2..rd the sea, three holes to 

hard rock w�rc put down b:,twecn 13th Deccml:cr, 19G6 and 18th 

J a:1mry 
3 

19 67 • 

These holes wore snlectcJ by Dr. Si;1c11 from ten readily 

accessib2-e sites chosen by th2 writer and Dr. Lee duri ng a visit 

fro;n 8-10 N:lvemh:Jr. 

All thrc,� h"lle s ,rerc vcrtic a 1, and drillinr, was strai rtit 

fomard despite general inundation of the:· ar,c :i. to n depth of 2-4 

feet. Tho cost of the o:p3ration excl udinr officerB r salaries and 
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amortisation of equipment was 13,750, i.e. C x4.40 per foot. 

Hole 1 (Site 2, Baramanni Lake) 145-8 ft. to top of hard rock 

(granitised schist). 

T.D. 171.6 feet 

Hole 2 (Site 4, Luri Mouth) 274.2 feet to top of hard rock 

(biotite schist). 	 T.D. 301.4 feet 

Hole 3 (600' upstream from site 7,150' south of Luri Creek) 

332.dt to top of hard rock (banded low grade metasediment). 

T.D. 380' 

(The Drill and Drill Supervisor were kindly made available by United 

Nations Technical Assistance Board). 

Despite reports from time to time of the oil and gas 

seepages in the district no petroleum indications were encountered. 

Sludge samples were taken at every ten feet and will be retained 

for possible polynological study. A representative collection of 

cores has been made. 
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IV. RESEARCH PROJECTS 

1. Palynological Programme  

This year saw the completion of the Pollen Research 

Programa,. which started in 1962 under the direction of Professor 

van der Hammen and Mr. T.A. Wijmstra of the University of Leiden. 

This project was eventually supported by the principal bauxite 

companies as well as the Government Geological Surveys of the three 

Guianns. The Guyana Geological Survey was liason in this project. 

In addition to the Coastal belt, work was also carried out by 

Mr. Wijmstra on thL upper part of the Takutu Formation (which fills 

the North Savanna Graben) and Mr Wi.jlostra made a further visit 

there later in the year. 

In addition to a number of interim reports, the follow-

ing papers have now been published as a result of this programme. 

van der Hammen, T., 1963. "A Palynological Study of the 

Quaternary of British Guiana". Leidse Geologischc 

Mededclingen, 29 pp. 125-180. 

Wijmstra, T.A. 1966. Palynology and Stratigraphy of the. 

Guiana Coastal Basin. Presented at VIIth Inter-

Guiana Geological Conference, Paramaribo. 

Wijmstra, T.A. and van der Hammen, T. Late Glacial 

and Holocene climatic and vcgo.tational history of 

the,  Rupununi Savannas (Guyana). VIIth Inter-Guiana 

Geological Conference, Paramaribo. 
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The picture presented, in brief, is of thick marine 

sedimentation in the Cretaceous (the date of commencement varies 

from place to place) followed by brackish water conditions in the 

present coastal areas until mid-Eocene. The Middle and Upper Eocene 

appear to have been an important period of denuation, related to 

the Kopinang Surface in the Pakaraima Mountains, and the coastal 

bauxite appears to have been formed at the beginning of this period. 

After further sedimentation another rap occurs in the late Miocene. 

In van der Hamments Quartcrnary par ::r, correlation of transgressions 

with threeinterglacials has been dem -Istrated. 

In the North Savannas, a palynological study of drill 

cores to 300 feet depth nl,s shown the presence of Jurassic and 

lower Cretaceous pollen and spares. The depth of the basin from 

preliminary geophysical reconnaissance is of the order of 11,000 

feet. 

2. Radiometric Age Determination. Programme. 

The preliminary proEcamm of str:ttigraphic age determinations 

undertaken by Dr. Snelling in 19L1 was almost completed by the end 

of 1965, anl only a few specimen & remained to be dated. These in-

cluded srecincns rf charnockitic rock from the Kanuku Group, and 

of volcanic rocks fro the 1.14,-)krara and Ku:ulAni Groups and from 

the Lpeteri And site Forration. The results of these arc e-,:pected 

early in 19 7. Future work will consist firstly, of determinations 

tied into e  4 year reconnaissance survey of the south of Guyana under 
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Dr. J.P. Berrange of the Institute of fleological Sciences, and 

based on preliminary photogeological interpretation. Secondly, a 

programme of age determination in the north of Guyana is planned: 

this will endeavour to date the principal periods of intrusion and 

mineralisation. 

At the end of August the Survey was fortunate to receive 

a visit from Dr. Ian McDougall, of the Australian National University 

Dr. McDougall and his associates have done a considerable amount of 

work on the radiometric dating of the Younger Basic sills which 

intrude the Roraima Formation, His results and their interpretation 

differ in several respects from those of Dr. Snellingt and Dr. 

MCDougallYs visit provided an opportunity to discuss the stratigraphic 

significance of these different interpretations. 

3. Palaeomagnetic Research 

Following radiometric age determinations on basic sills 

intruding the Roraima Formation by McDougall et al and Snelling 

(Nature 1963), a palaeomagnetic programme on the same intrusives 

was undertaken by Prof. Hargraves of Princeton. University. The 

intention of this programme was tc,  take advantage of the dating in 

making a palaeomagnetic comparison with South Africa and Canada, 

Follawing a visit to the Gran Sabana in Venezuala, where 

the same intrusives are well exposed, Prof. Hargraves, spent a week 

in the Paruima-Kako area during January 1q66. After laboratory work 

on his samples he was to return in November for a further week 
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spent collecting from basic dykes and sills up the Potaro River 

between Tumatumari and Kaieteur , on Ea e Mountain, and from the 

Kopinang gill near Velgraad. 

Preliminary results from Prof Hargravest first expedition 

provide quite strong magnetic evidence of two ()r more) distinct 

polarity groups in toe Roraima intrusives. The two groups are 

roughly 1800  opposite in azimuth, but both have positive inclinations 

of 25 to 30 degrees. Results from Prof. Hargraves second expedition 

are awaited with great interest. 

V. UNITED NATIONS-GUYANA MINERAL SURVEY PHASE II. 

The United Nations-British Guiana Aerial Geophysical 

Survey Project which operated between 1962 and 1965, placed accent 

on airborne geophysics. Approximately 16,000 square miles of the 

country were covered by airborne me. neties at line spacings of TIT-

mile. Approximately 3,P50 square miles of territory were covered 

by airborne electromagnetics flown at 4 mile spacings. The 

contractors, Aero Service Corporation, listed over 50 priority 

targets amongst the conductors identified for further ground 

follow-up. 

With its limited financial and personnel resources, the 

progress of ground investigation by the Geological Survey was 

very slow. In 1965 a request was made to United Nations Special 
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Fund for assistance to accelerate ground investigation of the 

recommended target areas with the view to early development of the 

country's mineral resources. In June 1966 the Governing Council of 

the United Nations Development Programme informed Government of its 

approval of the application and the Plan of Operation was formally 

signed on 19th October, 1966. 

The project has been designated United Nations-Guyana 

Mineral Survey Phase II. Contributions for financing the project 

are as follows: 

U. 

 

U.N. Special Fund Contribution 	U.S, 	906,600 

Guyana Govt. Contribution tcwards 
,G local operating costs. 	 00  

Guyana Govt. Counterpart Contribution 
in kind. 	 1,077,0CC: 

U.S. ";2,113,200 

Under the project. U.N. will provide the following 
specialist personnel: 

Total Man-months 

1 Project Manager 39 
1 Geophysicist 24 
1 Chemist 12 
2 Geologists 60 
3 drilling supervisors 72 
Consultants 9 

Several fellowships have been proYided for and equipment 

including 3 diamond drills, telecommunications equipment and trans-

port vehicles will be provi6ed by United rations. The Guyana Govern-

ment will provice counterpart personnel and logistic field support. 



The first st,p towards implementation of the project as 

taken with the arrival 	the U.N. Proje, t Eana-for, Mr. G.A. Moorhead, 

in November. Nr. Yoorhead has been associated with Guyana as 

Commissioner of Lands and Mins and later as Yining Legislation 

Advisor, His appointment and return were most welcome. 

lea.'. Dave tiller, 'those servic 	were made available 

through United Nations as drilling supervisor under the 1962-:,5 

project, continued under an extended arran_7ement by United Nations 

and provided valuable supervision and training of Guyanese drillers. 

VI. TECHNICAL ASSISTANCE - U.S. A.I.D 

The Department was very fortunate to have visits during 

the year from several specialists attached to the U.S.G.S. through 

U.S. A.I.D. in Georgetown as part of a long t rm programme of 

technical assistance from the American Government. 

Dr. W. Griffiths, Geologist-Geochemist cam, to the Depart-

,nt early in the year accompanied by Dr. F.N. Ward, chemist with 

U.S.G.S. and spent 3 months reviewing geochemical procedures in the 

field' and laboratory and provide valuable advice 

In Larch, Mr. A.E. Weissenborne, Economic. Geologist with 

the U.S.G.S., visited the Survey and spent a period of 3 months. 

Mr. Weissenberre provid,( valu,ole guidanc, to the Survey in its 

mineral explordti-m programme and he made an re-appraisal of data 

on Peter's Mine. Dr. F. Myers, Spectr.ographer spent a week in the 

Survey. 
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Dr. Charles Milton, Research Professor at George Washington 

University paid a 3 week visit during September and carried out field 

studies of the merumite occurrence in the Merume River. Dr. Milton 

had been carrying out research on this mineral for many years and 

during this visit collected specimens for further laboratory studies. 

Mr. Francis C. Lopez, Cartography Advisor to the U.S.G.S. 

visited the Derartment in May and held valuable discussions with 

the Drawing Office staff. He also made recommendations for improve-

ment of the existing services. 

VII. MINFRAL DEVELOPS SENT 

Bauxite  

Demerara Bxnxite CompRny  

During 1966 Demba produced 1,C50,090 long tons of Kiln 

dried metallurgical grade bauxite. Of this 993,954 long tons was 

shipped together with 497,179 long tons of calcined bauxite and 

296,956 long tons of alumina. Work stoppages significantly affected 

production. The alumina production failed to meet the forecast 

tiguro by a small margin, due to strikes and process problems, but 

the quality was improved. Some 70% of the alumina plant intake 

consisted of dried concentrates from the, tailings recovery plant, 

the balance being made up of laterite and lump bauxite. 

The exploration programmc for 1966 consisted of seismic 

surveying together with drilling. A total of 109 holes were drilled 

in active E.P. areas (/45 and 500 ) and alor-  the proposed route of 

the Atkinson-Mackenzie road. A proportion of the drill holes now 

sample bedrock, and a research project at Leicester University is 
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examining these samples and their possible correlation with the 

composition and mode of occurrence of the associated bauxite. 

Reynolds Metals  

Total shipment of bauxite for the year 1966 were 

516,948 L.D.T. This compares with 376,389 tons in 1965 and 

305,665 in 1964. Production was etrimentally affected by work 

stoppprlmsv amounting to ICI of the working year. 

Additional expansion, including new dryer and calcining 

facilities was initiated in 1966. Additional river facilities for 

handling greater tonnages have also been partially provided for. 

Other facilities such as Power Plant, Docks, Warehouse, and Office 

in support of the proposed additional production will cost approxi-

mately $8,000,000. The total cost of expansion plans for Reynolds 

at both Everton and Kwakwani are in the neighbourhood of $15,000,000, 

Manganese 

Manganese Mines Management Ltd., a subsidiary of Union 

Carbide, is the only Company at present engaged in mining Manganese 

at Matthews Ridge in the North West District. 

During 1966 the company produced 180,000tons of ore of 

average grade 37.4% Mn. This compares with 166,194 tons for the 

previous year. 

Exploration activities continued around the Mining Lease 

at the Ridge and at the Companyls Concession at Fipiani on the 

Barama River, 25 miles southeast of their present mine. 
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Development again figured prominently in the work done 

during the year. Decisions were taken to increase jigging and 

crushing capacity and planning for these installations commenced. 

Gold and Diamonds  

Diamond production fell by about 15% to 98,883..79 carats 

in 1936. This was partly due to exhaustion. of the richest pools in 

the upper Mazaruni and on the plateaux west of Kaieteur Falls (Potaro 

area) and around the upper Kurupung (Mazaruni area). In addition, the 

the activities of itinerant buyers has made the established shops 

reluctant to stake miners to the previous extent. 

Geld production increased by nearly 50% however, reaching 

3045 ounces in 1966. This is partly due to increased efforts to 

recover the gold present in the diamond gravels, but the production 

in the Northwest, outside the diamond areas, has also increased by 

some 60C ounces. 

The production from the districts, taken from the records 

of the Mines Section, is as follows: 

District 	 Diamorris 
(metric carats) 
935 	19 6  

Gold 
(ounces) 

is 	1966 

Berbicc 391.13 1;446.53 - 2 

Potaro 16,571.57 10,3:7.34 335 458-3- 

Mazaruni 80,529.91 71.„ 	11.53 470 679 

Cuyuni 10,80(..92 8, 695.98 338 603 

Northwest - - 776 1,284-36- 

Rupununi 1,674.02 3,347.31 158 18 

TOTAL 112,873. 1 98,f2,2.-79 2,077 '101145 
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Oil 

The two major oil conpanics holdinf concessions over the 

coastal and offshor, bcl t continued acti vi tios through the y,rn.r. 

Dm·ing the year Continental Oil Company was F;ranted 'ln oil exploration 

lease over an additional 2,225 square miles offshore extending nortn-

11estwards from their pr,-:ovious concession to the international boundary 

with Venezuela, bringin.c: their tot.al offshore concession t.o 16, G25 

square mil2s. Towards th.::: end �:,f the year the company had applied 

for a further exploration loas0 ove:r 4,750 square miles onshore. 

Continental carried out a L1rthcr seismic pro!?l'amme of 

500 miles over their offshore conc,.:.·ssions unck r contract to Western 

Geophysical. 

Seismic data for Shell's cffshorc coccssion was still ht:dnr 

processed at yo;ir end. The Cor;rpany; however, commenced drilling of 

the first of G planned strati['."I'apr..ic holes. By the end of th<.:: year j 

three holes, totalling 7,000 f'cc•t were completed. There were no 

sir·nificant shows of oil and gas. 

Government had, oar];', in +,he year announced its intention 

to crant an Oil Exploration Lease to Phoenix Canada Oil over 2600 

square rr.ilus of the inland T<-kutu Basin, but at year onrl that Compaey 

h.:i.d not yet taken up the licence. 
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VIII. HEADQUARTEF S WORK 

Laboratory  

The increasing demands on laboratory facilities arising 

from the Departmentts intensified mineral exploration programme, 

indicated that modification in the layout of the analytical and 

sample preparation sections of the laboratory was urgently required. 

It was also apparent that changes in the organisation of personnel 

were necessary. New methods were needed for labelling specimens 

and filing data. At the beginning of the year a considerable back-

log of unanalysed samples had accumulated. In order to prevent a 

recurrence of this situation, it was necessary to estimate the 

laboratory capacity. Establishment of a sample preparation section 

was undertaken and existing arrangements altered. 

To bring about the required improvements the analytical 

section of the laboratory was sub-divided into three sub-sections: 

The spectrographic laboratory: headed by Mr. M.A.A. Shariff; 

The assay laboratory: headed by Mr. N.D. Hope; and 

The colorimetric/atomic absorption laboratory: headed by Mr. M. Persaud. 

The spectrographic and colorimetric/atomic absorption 

laboratories were engaged in trace-element analysis for the geochemical 

field surveys. The assa7 laboratory carried out macro-analysis for 

gold and silver on rocks and cores for preliminary assessment of 

prospects. In the spectrographic laboratory a semi-quantitative 

C-step procedure was intruduced to process a substantially larger 
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numbcc of samples. As the me: t.hods used i;1 the colorimetric laboratory 

were field m:2thuds, moch,rn equipment was n--'ederl to speed up and 

improve on the quality of the analysos. In order to achieve these 

aims nc,w equipment and reafents were necessary. New instrurnc!1ts, 

in their turn, necessitated further trnininf for thi._; staff. In 

.�onjunction with members of tho F.S.A.LD. missi,m, Drs. F.N. Ward 

and F. :Myers, tmprovements of existinf techniques were made <tnf'l 

suggestions for training courses wore drawn up. Training cours8s 

for M.A.A. Shariff and Mr. �L Persau:.' ,tJcre arranged. 

Mr. M.D. Hope, head of the :J.s�:3.y laboratory r8turned in 

February from the U.K. where he undertook a training course, i;-1 

fir2-c1ssavinr, spectrorraphic arr! chemic.al analysis. On Mr. Hope's 

r, t1 u·o he was appointed Assayer. Arrangements Ttrere immediately 

begun for setti,1f". up a -rcp1lar prof£rarnn,r:· of an11lysis for gold and 

silver. Ouing to trK [Teat wor'-': load of the fire-assay laboratory, 

the need f�:r rc-orr;anis ;:,ti on of tho cht:.;rnica1 laboratory, and the 

lack of rreat demand ) wct-assayinr: for base metals was not carried 

out. Instead tne sampl1:s submi ttud were:, sent ovEcrseas for analysis. 

Re-equipment of the ;:i.nalytical L1b0rdtocv for such work was, howevo:r, 

planned and carried out. It was considd·od that such <1nalysis stY.1ld 

be under tho dir:.::ct supervision of the, Gcochcmist. 

R8organ isation of the analyticctl laboratory consisteci of 

rewiring, resiting of equiP'i.:.nt, installation of new laboratory 

.f:lI'nihire and air-conditioners and gcncrci.l rcfurbishinp-. This was 

essenti al for tracl:-elcment analysis tnd the sr::"din['.-UP of the 

anAJ.yscs. 
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in the sample preparation section of the analytical 

laboratory, the first requirement was the appointment of a sectional 

head. Mr. E. J-)Lhson, Lapidary, acTed in this capacity for the 

jear. Two officers were appointed to prepare soil and stream 

sediment samples /or trace-element analysis and two others for 

the preparation_ ei rock and drill-core samples for fire-assay. 

room war set aside for this 7Nork and ancillary equipment ordered 

and installed. Re-equipm lt and re-organisation were planned but 

work was not completed 	the end of the y,ar. To speed-up process- 

in,: of samples Li -h wet strength Kraft paper envelopes were intro- 

duced for all geochemical samples. 

New m,thcy's were intreln-,d a - , x-I,ILng ones modified, 

to achieve satisfactory numb_rtng and storage LL samplcE, and for 

faciliating the filing and retrieval of data. Those improvements 

were necessary for efficient processing of samples. All these 

achievements were directly attributed to the experience and enthusiasm 

of the acting Geochemist, Mr. Maurice Carter. 

with full staff and completion of the re-organisation 

of the analytical and sample preparation sections, it is estimated 

that the trace-element laboratory capacity is 3,000 samples per month_ 

The fie-assay capacity is estimated at -A50 samples per month. 

Lumber of trace-element determination 19,6 - 69,180 

Number of gold and silver determinations 19 66 
	

591 
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Drawing Office  

During the year the normal work of the Drawing Office 

continued in preparing maps for geological, geophysical and ,-oo-

chemical expedition reports. 

Publications for which maps wore parepared were Bulletins 

37 and 38. A mineral compilation map was prepared and published in 

colour on a topographic base map of scale 1:1,000,000. A topo-

graphic map on the scale 1:1,000,000 was also published. 

The demands on the services of the Drawing Office by 

other Government Departments and industrial and other exhibits, 

continue to increase. The Drawing Office coped admirably with the 

increased volume of diagrams and maps for mining concessions end 

leases. 

A working map for the United Nations-Guyana Mineral 

Survey Phase II was prepared on a scale of 1:200,000. This comprised 

a geological base map on which was superimposed airborne geophysical 

data. At year end then.. were 5 vacancies in the Drawing Office. 

Library and ftblications  

The books on the Accession in the library amount to 1I7C.C. 

The Library received 78 different periodicals of which 

45 were obtained by subscription and 38 free or on an exchange basis. 

Seventy (70) were of a scientific or t...chnical nature and 8 of 

administrative, commercial or ecncral interest. 
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Table I showr:,· the total mmbE::r of publications loaned, 

catalogUDd and received:-

Table I 

Publicatior:'s 1 oamd Fublicatiom, New Publications 
cdalO["'J.ed accossionod 

Jan uary-:tiJar ch 1G9 54 20 
April-June 10!\ 79 87 
July-S9Ptcmbcr 277 n 7G 
Octobor-�c�mbcr ?il9 105 183 

--

8fa; ::.n1 366 
--=---·-- ::i=m=z::n:s=r:te:n::a acsc:c: aa=saa 

The Library maintained a wide distribution of the Survcy's 

publication to 213 UnivcrsitiE::s, Libraries, Geolopical Surveys and 

other insti t·<ltions and individuals. The publications of man,y of 

these institutions were received in cxcha�gc. 

Table 2 shows publications printed and cyclostyled for 

sale and free distribution:-

Table 2 

Geology and pctrolorr of part of tho 
Guyana Shic ld on tho South Savanna-Rewa 
area of British Guiana, by S. Sin[:h 

2) Geochemical br'Jakthroue:h in minE::ral
prospection in British Guiana, by
J.H. Bateson. Canad. 1'lin. J., 1965,
v. 86, p. 71-73, �a.

3) Cordieri tc in the P.rc-Cambri::m rocks
of tho South Savannas, British Guiana,
by S. Singh. Gcol. Ma&., 196G, v. 1C3
p. 36-4 3.

500 copic:s 

370 II 

25 " 
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4) Orthopyroxone-bearinc rocks of charno�kitic
affini-c,ios in the South Savanna-Kanuku
complex of British Guiana, by S. Singh.

5) 

6) 

7) 

8) 

9) 

10) 

11) 

12) 

13) 

J. Petrol. 2 19•,G, v. 7, p. 171-192.

The Faleoc;cne and Loi:-ror Eoccme pollen 
flora of Guyana, by F. Lcic.3.:;lmeyer. 
k:id. f';t·,ol. Meded., 19Gc

J 
v. 38, p. 49-70. 

Int,,rpr.::0tation of airborn2 mae;nctomGt1.::r 
survey in British Ou:iai:n for the Cl'e olor-1.cal 
Survey of BritiAh Guiana un--1cT the United 
Nations Special Fund by Aero Service Corp­
oration, 19 64. 

Interpretation of airborne input survey in 
British Guiana. for Gee logical Su:-vey of 
British Guiana ,tndd' the United Nations 
Special Fund by Canadian Aero Minsral 
Surveys Limited, Project No. 5007, by 
A.R. Rattew, 196G. 

Minsral exploration map of Guyarn:i.
1 

Scale 1:1,000,000, 19GC). 

F.1.p of Guyana, ScalL.:. 1:1,eioo,000, 1966

1,fi.n0rJ.l Resources Phamphlet No. 5: 
Mcrumit�, by C.G. Dixon, 195'.i . 

Mineral Rcsoirrcos hmphlct No. 6: 
Monazitc in tho Rupununi District, 
British Guiana, rYJ R.A. Dujarc1in. 1955. 

.Mineral Rc:sourco: Pamphlet No. 9: 
Kya.ni i .. ,. deposits on th..: Supcrnaam River, 
British Guiana, by C. G. Dixon and O. St. 
John. 1959. 

Geophysical s1rrvE:ys in Brit:j sh Guian�,, 
March-April 1963, issued '::ii Great Britain. 
Ovcrsc,as Gcoloci.cal Survcyf'. 

100 copies 

300 

196 

198 

3,000 

1,000 

200 

200 

200 

GB 

II 

II 

ti 

It 

" 

II 

" 

II 

II 
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Table 3.shaws the distribution of publications: 

Table 3 

Sold 

Annual Roports 2G 
Bulletins 199 
Mineral Reso"LIT-ces Pamphlets 24 
Proceedings of the Fifth-Inter 

Guiana Geological Conference 8 
Records, Vols. 1, 2 & 3 11 
Miscellaneous Reports lG 
Erec Publications 
Maps '786 

1,070 

Volwnes bound amounted to 8 

Wireless an� Geophysical Workshop 

Free 

343 
273 
11 

6 
348 
13 

394 

3,443 

4,861 

Total 

3E9 
,172 

GS 

11 
359 
29 

394 
4,229 

5,931 

Tho wireless and geophysical workshop of the Geological 

Survey Tu.::partnent, maintains communications and geophysictl equipment 

which are used for r:�ophysical. sm-veys and maintaining communication 

between headquarters c1nd mobile: field parties. 

In the ccmmunic?.tion sectior. t.here is a tntal of lC: 

transmitt,ers includin:_: 4 R.C • .A. SSE-A transC':'eiver units, 4 Hallicrafter 

transceiver u.riits, an:i 2 Heathkit tranSI"'itt1.;;:r-s which are the DX 40 

and DX 60 types. There arc in addition 12 tr&".!Sistor radio roceivcrs 

for use by field parties. Breaks in transmission 0uri�g the field 

seasons were mostly due to pow0r failure. 

The geophysical section, -which was headed a.ryJ supervised 

by Mr. G. N. Rodwell, Geophysicist, durinr 1966 maintained a variety 

of gcopriysical equipment. These include L; Sharpe Jv13.goctcme.ters, 
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3 .A.ska.Dia Ma.gnetoreters, 2 Sharpe E.M. :Jnits, 2 Turam E,"M-. Units, 

1 Pye potentiometer, 1 Sharpe resistivity unit, 1 S1'!::1.rpe S.P. unit, 

and 1 Tellolmeter. 

Mr. Richard &lllett;y, tochcician in charge of this section 

coped admirably with the t.1.r k of maintenance and repairs. 

��chanical Workshop 

There was a staff of five Dri"ire:r Mechanics under the 

charge of the Foreman M3chard.c, Mr-. Cyril Na.rain. Jvfajor and minor 

overhauling r,::prlrs were done to the 03-partment ts vehicle, engine a, 

and drills includinr Land Rovers, vans, outboard engines, lirhting 

plants, charging plants3 tractors, water purrp:,, and power saws. 

Th0 workshop is equipped "'"i. th a l.sthc, an oxyacetylom 

welding plant, an  arc weldine plant, an clcctri:: drill, an electric 

grinder, a spraying machine, a vulcanizer and other workshop 

accessories. 

During the year the workshop overhauled twenty five out­

board Archimedes c:mgines, three Sea Gulls, two Jtip charging plants, 

three Brig7s and Stratton lightinr" plants, three Land Rovers, one 

tractor, and a numoor of small power motors, in additinn to routine 

maintenance of all other Departmental vehicles and machin�ry. 
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IX. CONFERENCES A~1D VISI'T'S 

Conferences: The Director, Dr. S Singh lead the Dcpartmcntts 

delegation to the VIIth Guiana Geological Conference held in 

Paramaribo in November. He was acco'ipanied by Dr. M A. Lee. 

2.1together 15 papers, coverir various aspects of Guyana geology 

were presented. 

Visits 
Dr. P.M. Bradshaw and 0r. 	Tooms of the Applied 

Geochemistry Section at Imperial College visited Guyana to carry 

out an on-the-spot appraisal of a suitable• project for a Post-

Graduate E,rsary for Research in Ge-, )hemistry. At year end 

Dr. Bradshaw had signified interest in launching geochemical research 

at Eaglc, Mountain %rid the programme should get underway to 1967. 

Dr. Ian. MacDougall of the 7 -search School of Physical 

Science,:- at the Austrailian National University spent a wee'? 15 
 

Guyana during Auglst. Dr. MacDougall has been activ-ly interested 

in the ioraina dolerites, Dr. MacDougall 	acc,-rnpanied b7), 

Sin rh and Mr. Barron - on - traverse of thr Potero River to 

obs-rvc the field occurrences )I so, 
Hof these dolerites exposed 

in this river section. 

Dr. R.B. McC,,rnell, a former Director of the Survey was 

most wcicor visitor when he spent a few days with the Survey in 

December. Dr. McConnell stopped off on his return Tourney to 
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Britain from attending the V::Ith Guiana Geological Conference in 

laramaribo. 

Dr. Davi.cl Bleackley, another past mernoor of the Survey, 

but !ll./1v 1�rj_ th the Institute of Geological Sciences in Lend on visiterJ 

the Sur�r8y in November 1,lhile en route to Chile. 

In addition, the Survey s3w n. great influx of mining 

coT"pa.nies officials and oil companies :p3rsonncl durinr th�: year. 
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Establishment  

Director 

1 Geochemist 

2 Geophysicists 

1 Petrologist/ 
Mineralogist 

4 Snr. Geologists 

11 Geologists 

Staff Availability 

Senior Professional  

Name 

M.W. Carter, M.Sc., 
(Acting) 

N. Rodwell, B.Sc 
D.I.C. 

M.A. Lec, B.Sc., Ph.D.., 
A.R.S.M., D.I.C. 

Vacant 

C.N.Barron, B.A., 
F. G. S. 

3 Vacancies 

J.D.N. Punwassee, B.Sc., 
F.O.S. 

Availability 

1st Jan.-31st Dec., 1966. 
Appointed Director as 
from 23rd June, 1966. 

Retired w.e.f. 18th 
September, 1966. 

1st Jan.-31st December. 

1st Jan,-31.,3t December. 

26th Oct.-31st December, 

1st Jan.-31st December. 
Acting Deputy Director 
24th May, 1966, 

1st Jan,-31st Deccrbcr. 

S. Singh, B.Sc., Ph.D., 
F.G.S., F R.G.S., 
A.M.I.M.M. 

1 Deputy Director P.B.H. Bailey, M.A., 
A.M.I.M M., F.G.S. 

Vacant 

P.H.A. martin-Kaye, B.Sc., Retired w.e.f. 21st 
Ph,D., A.R.C.S., F.G.S., 	June, 1966. 
M,I.M.M. 

G.A. Sampson, B.Sc., 
F.G.S. 

H.O. .3ruggmann, D.Phil. 

1st Jan.-31st December. 
Actin.: Senior Geologist. 

1st Jan.-31st Decembur. 



2 Scientific 
Assistants 

. APPENDIX I ( Contd • ) • 

W. M.lller, D.Phil.

H. Schielly, D. Sc.,
Nat.Dip.Ing. Geol<

R. SteiP'or, D.Sc.:, Nat.
Ine-. Geol.

T. Gyr., D.Sc., Nat.
Dip. Ing. Geol.

F.J.L. Guardia, B.Sc. 

3 Vacancies. 

.H.A.A. Shariff 
( Spectrograph) 

A.O. :Edwards (Field) 

9th July-31st December. 
New Appaintment. 

13th August-31st December. 
New Appointment. 

25th Aurust-3lst Decemter. 
I-Jew Appointment. 

3oth �ovembElr�3lst D0ccmber. 
New Jq . .-pointment" 

5th March-31st Dsc2mber. 
New Appointment. 

1st January-31st December. 

1st Jarro:ary-3lst December, 



APPENDIX II 

Summary of Expewli+.urc 19C6 

a) Recurrent E.x:pendi ture_
Head 29
Minist:7 of For�sts, Lands and Mines
choio0ical Survey �nd Mi�0s.

Sub-head 1 .  Personal Emoluments 

2. Transport and Travelling

3. Miscellaneous

4. Land and Water Transport

5. Labour an,i Rations

u. Uniforms

7 ,. Library and Publications 

8. Revenue  proter.tion

9. Rental of Quarters

10. Sanitary and Fu·, l

11. Study Cours0s

12. Naterials for .Survey 

13. Drs:wing InstrumC:nts and Materials

1-:,. Rcrairs and Maintenance of 
Scientific Equipncnt. 

15. Printing of Maps and Reports

16. Special Scientific Rcs(orch

17. Geophysic al Surycys

G $199,283.10 

9,979.67 

3,392.63 

3,715. �i2 

33,120.06 

940.89 

2,789.92 

511.17 

3,521.35 

1,496.98 

18,930.70 

5G.o3 

13, 514.9F 



APPENDIX II (Contd.) 

b) Develo:Pffient (Capital) Expenditure
Division XI
Ministry of Forests, Lands and Mines

Sub-lhead 6. Geological Surveys

7. Purchase of Equipment

Total Development (Capital) 

416,459.32 

64,368.41 

480,827.73 

Total Recurrent and Development (Capital) - G$777,697.06 
[JD A• Ji$ Tft!TI 

(G$1 is equal to 4s. �). 
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