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REPCRT ON "THE GCREOLOGICAL SURVEY
DEPARTIAENT OF BRITISH CUIAIA FOR
'THE  YEAR 1958

I. I HTRODUCTTIOH

The CGeological Jurvey of 3ritish Cuiana is,
an independent departmént responsible to the Ministry
of MHatural Resources. It is financed partly under
free grants from the United Xingdom through the
channel of the Colonial Development and Welfare Fund
and partly bty a charge on local revenues. A new four-
year Coloanial Development and Welfare Scheme o, D 2792
came into effect in 1956 making provision for the
expansion of the Geological Survey Department to carry
out intensive mineral development during the period 1lst
April, 1956, to 31lst March, 1960, Of this expenditure
£359,385 is to be borne by C.D., & W. funds and the
remaining £77,000 bty local funds,

During the year ending 31st December, 1958,
the total expenditure of the Geological Survey De-
partment was £74,883, of which £61,593 was a charge
te the C.B., & 7. Fund.
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ACKNOWLEDGEMENTS

The Ceological Survey 1is_as usual,much indebted
‘to the mining companies and small miners for their co-
operation during the year. The hospitality of the
Demerara Bauxite Company Limited was enjoyed by members
of the department on several occasions and much help
was given to geologists working in the vicinity of
lMackenzie and Ituni,

The Reynolds Metals Company helped to organize
several visits to their properties at Xwakwani and on
the Corentyne River by members of the department, and
their hospitality is gratefully acknowledged.

Geologists of the department visited the
Xonawaruk, lMahdia and Tumatumari areas several times
. .during the year and enjoyed the close--co-operation
‘and hospitality of the lManager and officials of British
Cuiana Consolidated Goldfields.

The United States Overseas Mission in British
Cuiana, representing the International Co-operation
Administration, kindly arranged with the United States
Geological Survey for two of our officers to take study
courses 1in the United States.

The Director of the Instituto Geologico Nacional
of the Republic of Colombia very kindly allowed Dr. T.
van der Hammen, his chief Palaeobkotanist, to spend
three weeks in British Guiana making a collection of
pollens from the beds of the Corentyne Series.
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The Geological Survey is also indebted to
the Department of Lands and #ines for much information
on mineral concessions in the Interior, and for assis-
tance in the mapping programme; to the Putlic Works
Department for preparing plans for our new buildings
and supervising constructiony to the Telecommunications
Department for the supply and maintenance of radio sets;
to the Drilling Superintendent, Pure Water Supply for
co-operation in the investigation of the capacity of
the Coastal Artesian Basin; to the Forest Department
for assistance with river transport and for making an
extensive collection of pollen from their herbarium
to assist Dr., van der Hammen in his studies;. and to
the Interior Department for support during a survey
of the upper Mazaruni River area,

I, REVIEW OF THE YGZAR

o The outstanding event of the year was the’
granting of exploration rights:on the continental
~shelf of British (Guiana.to the Stcndard Cil Corpany

of California.. A new. subsidiary of ‘the ¢company was
formed called the California Cil Compa vy (British’
Guiara) Limited, and a marine seismic survey of the
whole lease area was completed in Septcmber. Final
results of this survey were not available at the year's
end,

The United Xingdom Atomic Energy’ Authorlty established-
an office in the Geologic&l Suxvey Compound in Ceargctowm,
and a geologist with special +ra1ﬁ1ng in the geology of
uranium arrived in June to organize exploration work -
for radioactive minerals and other strategic minerals

such as beryl.

A study of the pollens of the White Sand or
‘Berbice Formation was undertaken with the co-operation
of a palaeobotanlst from the Republic of Colombia with
the object of establishing horizons for correlation.
It is hoped that the work will be of benefit to the
bauxite companies as well as of ascistance in the
study of the hydrology of the . coastal artesian. basin.

" The Horth West liining Company Limited continued
to make good progress in preparing for production from
the Matthews Ridge manganese deposits near Arakaka,

. The senior staff of the Geological Survey
Department was brought up to full streangth for the
' first time since the‘original Colonial Development
and Welfare Scheme for an expansion cf the Ceological
Survey was introduced in 1947. 1In consequence of this
-inereasée in: staff geological mapping made pich progress.
The:-chief centre of act1v1ty was the belt of gold-
. ‘bearing formations in the: urlbrong—;awur1~uahd1a~nonawaruk—
'+ ..3iparuni areas. A programmé of mapplrg in the HWorth West
District was started and some mapping completed in the
Supenaam-Blue lfountains-Lower Cuyuni areas. %ork was
also carried out in the Mazaruni, Potaro,and Rupununi
Districtsy =

A .detailed study of the geological setting of
the bauxites and aluminous laterites of British Guiana
was started, and a geologist made a tour of the small
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diamond and gold workings in the Mazaruni-Potaro,
and Xaburi areas.

The geophysicist-hydrologist continued the
study of the coastal artesian basin after returning
from a training course in the United States.

STAFF -

The senior staff was up to estaklishment at
the end of the year for the first time since the post-
war expansion programme. The number of CGuianese scien-
tists on the staff was raised to five out of an estab-
lishment of nineteen.

¥r CsG. Dixon, Deputy Director, took four months?
vacation leave in the United Kingdom from 24th April.

“hile on vacation leave IMr B. Bleackley, Senior
Ceologist, was accepted as a candidate for the degree
of D.Phil. at Oxford University and kept his firgct
term of residence. He assumed duty again in the
Colony on 19th liay and acted as Deputy Director during
the absence on vacation leave of Mr Dixon.

Dr J. Schilling arrived in June to take up the
new appointment of Chemist-Petrologist. Dr Schilling
is a Dr Phil. of the University of Berne, Switzerland,
and has shown great energy and enthusiasm in his work
of reorganizing the Geological Survey Laboratory and
advising on the classification of the granitic and
metamorphic rocks of the Colony. '

Dr E.32. Ramsahoye, appointed last year as
-Temporary Geologist, transferred to the new appointment
of i Geophysicist-Hydrologist. He was absent in the
United States on a study course for three months from
15th July and resumed the study of the coastal artesian
‘basin.on his return.

Mr R.T. Cannon went on vacation leave on 4th
January and was granted amn extension of six months
study .leave, He spent the whole year at University
College, London, and qualified to submit a thesis
for the degree of Ph.D.

Mr P.B.H. Bailey, Senior: Geologist and Mr C.lI.
Barron, Geologist, left for four months vacation leave,
the former from 13th December, and the latter from: 24th
August.

Mr P.I. lforris, Geologist, was also absent on
five months vacation leave from 16th June.

Mr J.%7, Lloyd and Mr X. Bramley were appointed
Ceologists w.e.f. 18th January and 10th liarch respec-
tively, and Mr J.W, Carter Assistant Geologist w.e.f.
15th Hovember. Mr Carter was a Covernment Conditional
Scholar and is the third Guianese to complete the course
in mining geology at the Imperial College of 3cience.

Mr R.A. Dujardin did not renew his contract on
its expiry, and he is now employed by a Canadian mining
company.
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Mr T, M. Rahaman was appointed to the new
post of Drawing Office Supervisor on 10th August.
Mr Rahaman is from Trinidad and has had. considerable
experience in the drawing offices. of two oil companies
and with the Government Petroleum Engineer.

‘Mr . L F. Choy, Class I Clerk in charge of accounts,
was absent on six months vacation leave in the West Indies
from 23rd April, He was replaced by Mr V,H. Campbell, Class
I Clerk.

Miss Irma Lowe, Senior Drawing Office Assistant,
returned in April from six months vacation leave in the
United Kingdom, during which she took a three months
study course under the West Indies Training Scheme,
This- course was arranged by the Directorate of Overseas
Surveys at Tolworth, Surrey.

Mr H.X. George was appointed on 15th April to
the new post of Supervisor of Library and Records, he
had previously worked in the Public Free Library, New
- Amsterdam. .

r . K, Lall, DPrawing Office Assistant, was
promoted to become Sen’or Drawing Office Assistant
and Messrs R, Rego and R. Briggs, Field and Office
Asgistants, became Senior Field and 0ffice Assistants,
Mr H.A.G. Best, Technical Assistant,resigned.

+  Mr 0, St. John, Field Observer, left on 10th July,
for .the United States on vacation leave, he has been
granted an additional four months study leave. An
eight-months course on photogeology has kindly been
arranged by the United States Geological Survey under
the auspices of the International Co-operation Adminis-
tration. Mr 3t. John will also attend lectures at
George Washington University. This officer has a

"long and admirable record of field expeditions as he
has worked for the Geological Survey since leaving
.school in 1943. UHe was promoted Field Observer in
"1957., ‘It is a great pleasure to thank the United
States Geological Survey for enabling him to take

this training course.

Miss R.E. Harry .was appointed Secretary on
promotion from the post of Clerical Assistant in the

Ministry of Labour, Health and Housing and ~ssumed
duty on 23rd June.

Other appointments were as follows:-
Mr D. Hope, TechniealAAssistant , 1/10/57

Mr J.E. Holder, Field and Office Assistant - 1/1/58

Mr .S, C%Selmo, do do do do do
Mr V.A. Agrippa, do do do do do
Mr E, Clement=on, Boat Captain “do do
Mr R. V. Yan, Drawing Office Assistant - 1/11/58

r A.3. Persram, Field & Office Assistant 1/11/53
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Approval was obtained for four additional
posts on the junior staff to be made pensionable.
This was considered necessary in order to attract
the most suitable staff to build up a permanent
junior technical staff far the Geological Survey
Department,

SCHOLARSHIPS

Mr M.A. Lee and Mr 3. Singh continued their
courses at the Imperial College of Science, London,
and -Swansea University respectively; they are expected
to qualify in 1959..

~ Mr G,.,A., Sampson, Field and Office Assistant,
was admitted to Devonport Technical College on 15th
September to study for the G.C.E; Advanced Level in
Pure and Applied Mathematics to qualify for entry to
the mining geology course at the Impepial College of
Science.

Mr A.S. Persram, Field and Office Assistant .
was offered a Government Conditional Scholarship to
study in the United Kingdom for the degree of R.Sc.
with honours in geology.

CENTRALIZATION

‘The policy of centralizing the Geological Survey
in Georgetown, begun in 1957, was further developed
during the year. All the geologists were based on
‘Georgetown except the District Geologist, Bartica,

.who will continue to be based there, and one geologist
who remained in New Amsterdam temporarily owing to the
shortage of accommodation in Georgetown.

A new wing was added to the headquarters building
in Brickdam in Georgetown to provide extra office room
for the geologists. Five double offices and one single
office for geologists, one office with a small laboratory
for the geophysicist-hydrologist, and a large drawing
office have~bégn provided. Construction began in July
and the building was ready for occupation at the year's
end.

Plans for an apartment building on an excellent
site in the centre of Georgetown to provide accommodation
for overseas geologists were approved and put out to
tender. Four two-bedroom and two one-bedroom flats are
to be provided and it is hoped that they will be ready
for occupation by mid-1959,

Further improvements to the Geological Survey
compound in Brickdam are being planned.

STAFF CONFERENCES

Conferences uniting senior scientific staff were
held during May and July. These conferences last from #
three to four days and are held twice a year after each
field season. The geologists give short talks on the
work accomplished during their field expeditions and
answer questionsa from the other geologists. 1In this
way the progress in geological mapping b»ecomes familiar
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to all, and through discussion of the problems in
each area. it becomes possible to establish interpre-
tations which are generally agreed. The ‘second
conference was attended by Mr I.T. Ralston, Geologist
of the United Xingdom Atomic Energy Authority.

UNITED XTNGDOM ATOMIC ENERGY AUTHORITY

The Authority has decided to establish an
office .in Georgetown to stimulate the search for
radio-active minerals and other minerals such as beryl
which are required in connection with atomic reactors.
Mr I.T. Ralston, geologist, arrived in Georgetown in '
June as officer in charge and made arrangements for
an office building with a small laboratory and store
to be constructed in the Geological . -Survey compound.
This office was ready for occupatlon in November.

Mr Ralston is ‘working in - close co- operatlon‘
with the Geological Survey and was enabled to see
many parts of British Guiana by visiting our field
expeditions., He. has taken charge of the-maintenance
of the Survey's electronlc prospecting equipment and
his- help and adv1ce are much appreciated.

IR PHOTOCRRPHY = %
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VISITOR

Brigadier M. Hotine, C.lM.G., C.B.E., Director
.of Overseas Surveys and Adviser to the Secretary of
State, visited British Guiana in February and held
consultations regarding the air survey of the Colony.
M. M. Seyer, Chief Mining Engineer, French Overseas
D1v131ons, and M, 'Y. Martel, Head of ‘the Mining Service

- in French Guiana and the French West Indies, also visited

the Colony in- rebruary

Other v151tors 1ncluded -

Prof. G.W. Baln of Amherst College, Amherst, Mass,

Prof. Theo. L. Hills of the Department of Geography,

McGlll University, Montreal, Canada,

Prof, Merrlll Department .of Ceography, Carleton
Un1vers1ty, Ottawa, Canada,

“Ir H. Coutinho, Surinam Aluminium Co. Ltd.

. Ir Tissot van Patot, M,V, Billiton Maatschappij,

Surinam. - .
Mr W.R. Haynes, a prominent Texas oil executive.

Dr J.H. Westerman, Netherlands Foundation for the

Advancement of Research in Surinam and Nether-

lands Antilles,

Dr J.2. Heesterman, Deputy Secretary General,
Caribbean Commission,

Mr S, Headlny.

In addition to many local miners and prospectors,

geologists and engineers of the following companies visited

the Department for discussions and advicer:-

tene
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“Demerara Bauxite Company, Limited
Sprostons ConstructionﬂCompany
Reynolds Metals Company: = ;-
Reynolds lietals Company, Surinam
Africanéﬁanéanese Company, Limited
Boyles Bros, Limited..
Martin, Sykes and Associates
Colonlal DevelOpment Corporatlon
- B.G. Consolidated Goldfields, Limited
California oxploratlpn‘Company; Limited
California 0il Company‘kEritish Cuiana) Limited
Western Geophysiqalﬁgoppany of America
‘Pan Venezuela  0il Company, Limited
Columbium Corporation
Surlnam Gold ‘Mines, Limited;g
'j'noraima Mlnlng, Limited - “
ulfFa;fey Adr Surveys,: Liﬁited """"
éiﬁ G)’Dlamond Mlnlng Corporation

NINERAL PRODUCTION

C T *”w

"The follow1ng table gives a comparlson of the

mineral production of British Guiana in 1957 and 1958;
'~ the figures. supplled by the Comm1581oner of Lands & lines:

| S g - 1958
MINERALS i+ Amount: 95'7Valwe Amount.. Value

Bauxite (Long Tons ) 2,201,903 1,585,879

Dlamonds (Metrlc Carats} 295037 1,342 381 33,091 1,046,500

‘:f:Cold (Oz Troy) 16 491 B 990 120 - 117,500 1,435,818

'ffGranlte (Long Tons) '5“ | 'l 68,929 641,446

N.B. Prov151ona1 Valuatlon
SN $l J I $0 58 UsSa-
:E:- 4s§ Zd. Sterllng

'
HEEP

The Comptroller ‘of "Customs and 410183 has kindly

prbvided the. follow1ng,f1gures for ‘the quantlty and f.o.b.
value.of. mlneral exports for 1958' o

o0l
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VIVERALS ZXpoRE YALUZ

Tauxite (Long Tons)

Metal and . 1,163,637 13,392,778

Chemical. Grades
Calcined 195,649 7,169,410
Diamond (iletric Carats) 31,093 1,393,755
Cold (0z. “roy) 10,777 644,465
522,600,409

The mining companies cut back their production
of hauxite during 1953 owing to the world-wide trade
recesgion, An increase in the production of diamonds
was recorded due to a new discovery in the Upper
Xurupuns River late in the year.

{IT. COLOCICAL S UDVIY

SGUIZJARY ©OF TIilld TTORK

The field work of the Geclogical Survey is
normally carried out during the two dry seasons, February
to liay and August to iovember. In 1953, owing to the .
incidence of leave, one Senior Ceologist, three Ceologists
and two Assistant CGeologists were available for geological
mapping during each of the field seasons. Cne Assistant
Ceolozist was attached to the Ceophysicist-iiydrologist
and another was enraged in a study of alluvial nmining
areas. 4,270 square miles were napped at a scale of
1:125,000; a certain amount of revision is included in
this firure. The mapping progracmme was aianed at checking
~and revising the geological relationships expressed in
. the provisional stratigraphical table puizlished in the
Annual eport for 1957, and in filliug in gaps with a
view to completings a reconnaissance map of the whole
Colony. Particular attention was paid to certain gold, y
diamond and colwabite producing areas and a mapping
~camnpaim was started in the North ‘Jest District.

A reconnaissance survey of the Pakaraima i‘ountains
was started in the upper basin of the Magaruni
dver, Thec oraina Formation here consists of red, pink,
and light ;rey current-bedded sandstones, locally arkosic,
with some congloierates and quartzites and occasional
beds of shales, cherts and jaspers. The major intrusions
of ga-:ro were napped as conformable sills or laccoliths
attaining 1,000 feet in thickness. The formatiouns have
a gentle regional dip of 19 to the smouthwest and an
analysis of the foreset bedding indicates that a part
at lecast of the sediments was derived from the northeast.
Ilicrofossils were found in the cherts at one locality
but are still unidentified. J>iamonds were heing mined
in the Amerindian leservation in the bed of the ilazaruni
River and in right-bank tributaries, but diamond indications *
in the rivers descending from the high range joining
llounts Roraina and Ayanganna did not appear promising.
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In the Rupununi District the correlation of
micaceous sandstones, shales and mudstones previously
reported near Apoteri in the Rewa, Rupununi and Esse-
quibo Rivers with the Takutu Formation was confirmed,
although no fossils were found. It is now believed
that these beds, which are provisionally placed in
the Permo-Trias on the evidence of fossil remains,
underlie the North Savannas and a large portion of the

© remaining low—lying forest-covered ground between the

Pakaraima and Kanuku Mountains. Makarapan Mountain,
between Apoterl ‘and Annai, was. found to cons1st of a
pluton of unfoliated riebeckite granlte five miles in
diameter. The survey of the Muruwa, Siparuni and Burro-
burro River basins, along the projected Potaro- Lethen
road, was contlnued and it was confirmed that the
Rupununl Rhyolite Formation passes to the north into
the acid volcanics of the Mazaruni Group. Quartzitic
sandstone: members- of this. group were identified and
separated from the Roraima. Formation,

A rapid revision was made of the geology of the
goldfield areas between liahdia, the Potaro and Kaburi
Rivers,and Issano on .the Mazaruni River. The presence
of the Mazaruni Group of volcanic and pyroclastic rocks
with ‘some. associated sediments was confirmed. The
granites were carefully examined and found to consist
mainly of syntectonic plutons, foliated conformably
with the rocks of the Mazaruni Group, and late-tectonic
cross-cutting plutons with which the gold occurrences
are mainly associated. The Ebini Hills consist of
compact amphibolites and coarse-grained feldspar-
hornblende rock.

A start was made in a new campaign aimed at
producing a reconnaissance geological map of the North
West District, The mapplng of the Georgetown NW degree
sheet (No. 0658 HW) was completed in the Supenaam-Croete
Creek-Blue Mountains area and extended up the Cuyuni
River to Kutuau River mouth. The rocks of the Barama

~Group were recognlzed throughout as metasediments and

metavolcanics of varying degrees of metamorphism, steeply

folded with a general east-west strike: they contain
- interbedded manganiferous phyllites and gondites. 1In

the'Quartzutone and Xutuau areas volcanic rocks of low
ma2tamorphic grade are believed to- belong to a younger

group and to occupy tight synclines in the Barama Group.

in addltlon to the syntectonic Bartica Migmatite group,
late-tectonic plutons were mapped and are believed to

be responsible for gold mineralization. 1In the' lower
Barama and middle Waini Rivers the rocks were found to
consist mainly of phyllites, tuffaceous phyllites, tuffs

.,.and quartz"tes affected by low-grade regionral metamorphism,
... -and invaded by biotite and biotite-muscovite granltes.

The orlgln of the alluvial columbite in the

]Rorau1s1 basin was 1nvest1gated Only small crystals

of columbite were found in the pegmatites now outcropping,
and 1t is thought that the bulk of the columbite frag-
ments recovered by dredging have probably been through
two or more cycles of depos1t10n. A study was made of

.the present possibilities of the ifahdia goldfield and

attention called to the potential value of the "Proto-
Mahdia® channel. "The ‘diamond workings of the Mazaruni
River were v181ted in an attempt to adv1se on ‘means of
increasing the’ output of diamonds by the ismall worker.
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Short accounts of the yeart'!s field work appear
under the writers' names in Appendix I.

. GEOPHYSICAL SURVEYS

In September,:Dr C.H.G. Oldham of the Califor-.
nia Exploration Company, a. sub81dlary of the California
0il Company;-arrived to .carry out.a gravity meter
survey according to a programme prev1ous1y worked
out in conjunction with the Geological Survey Depart-
ment,  The purpose of this work, which was part of a
survey covering. the whole of South Amerlca, was to
provide a tie-in with the offshore seismic survey
carried out by the same company over part of the
continental shelf of British Guiana, and the results
of the whole survey were to be made available as a
contribution .to the International Geophysical Year.

Accompanied during part of the time by Mr
R.C. Sansom, gravity meter readings were taken at
81 stations along the.coast roads between Charity on
. the Pomeroon, and Skeldon on the Corentyne River. A
'flight by Grumman emphibian was arranged over the
Interior and readings were made at the following
stops - Bartica, Mackenzie, :Kwakwani, Apoteri, Orin-
duik, Kaieteur, Tumereng, Aurora and Barama Mouth.
Helghts and co-ordinates of .all observatlon points
were supplied. by the Department.

"POLLEN ANALYSIS

Prospecting for bauxite beneath the cover of
the White Sand Formation:has been very active in
British Guiana for a number of years,.and in 1958 .
Exclusive Permissions over the White Sand Formation
amounted to some 22 million acres, The method of
. seout drilling is generallY'used and mining companies
v have found difficulty in'correlating the strata encoun-

. ‘tered in neighbouring boreholes, 'The- White Sand Forma-

‘tion is a continental deltaic type of sediment and
consequently the alternating clay, sandy clay and
"sand beds composing it are lenticular in nature and
may lefds out rapidly. 1If recognizable horizons with

a wide lateral extent could be found the boreholes
could be spaced. much more widely and a great saving
thus effected in prospecting costs.

. With a view to helplng the bauxite mining
companles to solve this problem the Geclogical Survey
-decided to apply a method of correlation which has been
much used by oil companies in recent years.,Thls method
depends on identifying the pollen grains présent in
many types of sediments and so establishing correlata-
ble Horlzons. An approach'was therefore made to Dr
T. van der Hammen, Palaeobotanist to the Instituto
Geologico Nacional at Bogotd in the Republic of
~Colombia, a well-known expert on pollen analysis,
After examining some test samples from Eritish Guiana
. Dr van der Hammen agreed to undertake the work and

. the Director of the Instituto Geologico Hacional

very kindly allowed him a month's leave to examine

the problem in the field.

EA N
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Dr van der Hammen visited a number of the
key areas in British Guiana in the company of Mr
D, Bleackley between the 10th and 30th November.

He collected over 200 samples for examination at
Bogota and will report on them in due course; the
" study of the samples is a lengthy business and will
have to be done in his spare time. Before the end
of the year Dr van der Hammen had done enough work
to be confident that he can let us have reésults .
which will be of value to the bauxite companies.

Thanks are due to the Demerara Bauxite ‘
Company, Limited, and to the Reynolds. Metals Company
for providing hospitality and transport for Dr van
der Hammen and Mr Bleackley during this investigation.
The Director of Agriculture kindly arranged for Dr
van der Hammen to be shown types of vegetation in the
vicinity of Georgetown, and the Congervator of Forests
permitted pollen samples to be taken from his herbarium.

TOURS OF INSPECTION

The Director

In January a reconnaissance flight was made
in the Grumman amphibian aircraft of British Guiana
Airways to test a~“landing pool at the junction of
the New and Oronoque Rivers which was believed to
be suitable as a base for an expedition to the rela-
tively unexplored country in the southeastern corner
of the Colony., The pool had been used by a small
amphibian to supply the British Guiana-Brazil Boundary
Commission and was found to be adequate, even at extreme
low water,

An invitation on the part of the Reynolds Metals
Company to visit their Kwakwani ¥Mine was accepted in
February and a most pleasant three days were spent
examining the mine and visiting areas in which prospec-
ting for bauxite was in progress. DiscusSions were
held with Mr R, Devlin, Manager and Mr W.E. Bradford,
Resident Geologist.

In May a visit was paid with the Deputy Director
to the Mahdia and Tumatumari area where MpJ.H. Bateson,
GCeologist, and Mr L.L. Fernandes, Assistant Geologist,
were working, This is one of the most important gold
producing areas of the Colony and means for reviving
the industry were discussed. The Director was enter-
tained by Mr 0.H, Senior, General Manager of British
Guiana Consolidated Goldfields, Limited, and visited
the company's dredging concession.

The hospitality of the Reynolds Metals Company
was again enjoyed in July when a visit was paid with
Mr D, Bleackley, Senior Geologist, to the Company's
Exclusive Permissions in the Epira-Orealla area on the
Corentyne River, Mr Paul Bennett, Geologist in charge,
acted as guide.

Several visits were paid during the year to
the workings of the Demerara Bauxite Company, Limited
at Mackenzie and ITtuni.

In November, a tour of the Bartica area was made
with Dr Schilling, a newly-appointed Chemist-Petrologist.

- ¢
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The Deputy Direéctor " o fiﬁ!

‘Cn January 6th and 7th, a v191t was paid to
Hew Amsterdam to consult with the District Ceologist
there on the compllatlon of the final map of the
Southern' Savannas and on the preparation of the
report describing the geology. i

From 7th'to*22nd March the Deputy Director
went on field inspection in the Supenaam river area.
One week was spent with Mr J., Wi Lloyd examining the
geology of the area, and the second week was spent
with Mr 0. St. Jehn at the locality where the latter

was carrylng out detailed prospection of the kyanite
deposits,’ RERNY

In HMay the Director was accompanied on a tour
of inspection of the Mahdia area where Mr J.H. Bateson
had been mapping the volcanic rocks and re-examlnlng
their stratigraphy and their relations with certain
intrusive rocks which abound in the Potaro area generally.
Also in the Mahdia area, Mr L.,L. Fernandes was carrying
out’a survey of the alluvial .terraces and eluvial gold
dep051tg of the Mahdia valley, :-
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Iv. MIWERAL DEVELOPMEN_T

R SUMNA Y -
1he first oractwcal attempt to test the oil
pOSSlbllltleS of British Guiana's .continental shelf
"was made:':dn 1958, The California 0il Company (British
Gulana) Limited: arranged for.:a marine seismograph sur-
Vey of the1r offshore lease to be carried out- on contract.

In Splte of the decreased demand for bauxite the
mining companies were able to maintain a high level of
exploration "activity Chroughout the year.

. Preparations:on behalf of the Northwest Guiana
Mining Company, Limited, for mining and shipping manganese
ore from the Matthews' Ridge deposit continued at full
pressure throughout the year, .

"The gold mining industry received a setback .
through the closing down of British Guiana Consolidated
Goldfieldrs,Limited, in the last quarter of the year.
v - The United Kingdom Atomic Energy Authority

established a:branch office in the Colony to stimulate
search fe* radi-active mizerals and other minerals,
ancillary.to the nuclear power industry.

.. BAUXITE .
-General .

In uplte of the woqlq u_de recession which
severely affected the bawxite dindustry exploration
by the mlnlng ccnpaales COnthaed actlvely.

‘Demerara’ Bauxlte Compcqv, leltﬁd‘ﬂ‘ I T

id

";roducblon was lower than.in 1957 owing to a
‘reduction in the demand for 2luminium and calcined -
bauxite in the werld markets, and construction ef . the ‘;7\

W.T. $60,000,000/alumina plant was also slowed down.) Man- 4 o’
power and equipment thus released were made available .
for exploration under a team which consisted of two fag

qualified geologists under the experienced leadership
of 'the Chief Geologist. Exploration was carried out

over six' Exclusive Permissions;  a total area: of

1,645,502 acres was given up on completion of prospec-
ting and a new area of 130,000 acres applied for on the
left bank, Demerara River, south of Great Fall., A

diamond cdrilling prcgramme in the Yurowa area was
completed, and prospecting by surface methods, Empire
drilling and pitting.wam'“°ﬂr"v; cit on ' both banks of the
middle  course of the Demerara River, in the Deriri

‘area, south 'of Iron Mountain’ between the Demerara and
Berbice rivers &nd ‘towards the ‘Corentyne River., .

Later in the year altimeter levelling was
introduced which should provide additional valuable
topographic information in the areas surveyed.
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Geological Survey Department

A senior geologist is now making a special
study of the geological setting of the bauxites and
bauxitic laterites of British Guiana with a view to
developing principles which may help in prospecting
“for further commercial deposits. Microscopic, differen-
" Ytial“*thermal '‘analysis *and x-ray methods are being used
"to study ‘the petrology of the deposits and an attempt
is also being made to date them by means of pollen

" analysis..

In collaboration with Dr Thomas van der Hammen

(page 10) close sampling of the sections exposed in

" the mines at Mackenzie and Kwakwani was carried out

and a number of lignites were sampled for Cl4 age
determination, The Forestry Department co-operated

in this work by supplying a large number of recent
pollen samples extracted from plants in their herbarium
to enable the present vegetative pattern to be established.

Reynolds Metals Company

L Ow1ng to ‘the depressed state of the market this
'”company ‘was obllged to restrict its exploration activities
somewhat, but the number of geologists" employed onn their

British Gulana prOJect was maintained at two for most
of the year.

In the Corentyne section an extensive road
building programme was carried out to maintain explo-
ration drilling with Solite and Mayhew drills in- the
Canje area where a semi- permanent base camp was set up.
A dlscouraglng factor here is the great thlckness of
overburden, reaching 160 feet or more.

In the Kwakwani area a considerable amount of
drilling was carried out around the known deposits of
27 lombaca, 24 Green Creek and Ridge 1 and 111 in the
Wonhg lease., A canal was excavated from the Berbice
River’ to a point nearer the m1ne plant to allow direct
"loading of the barges.

‘}HarveX”AluminHQ" ‘Inc. e

This eompany retained a total of 1;078,900'ecres
of Exclusive. Permissions throughout the year, and con-
“'tinued compilation of its field records.

.I U t

G e CHROMIUM

' Anglo-American Min-A-Metals, Limited

" No work took place on the Exclusive Permission
for chromium: granted this company in the Merume River

basin and it was therefore declared abandoned.
Jagd

L
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CLAY MATERIALS

A Swedish company made enquiries about clays
suitable for a pottery industry and samples of the
types occurring in quantity in the Colony were collected
.and despatched.

Zxperiments were continued under the direction
of the Minor Industries Officer, in the pilot plant set
up by the Government, on the blending and firing of local
clays and exanples of the prcducts have been placed on
exhibition,

COLUMBITE

Coiivmbium Corporation

A 22% mile road was completed into the Pilgrim
Creek area and transportation of equipment for use here
comnmenced.

. Exploration. and prospecting continued higher in
Pilgrim Creek and in Tiger Creek. A workable deposit
.13 said to have been located in E,P., 515 and a portable
recovery unit is about to be moved in. Dredging opera-
tions were curtailed owing to major breakdowns and time

loszt in floating the dredge over a granite bar,

DTAITONDS

Towards the end of the year a promising find
was made in the Kurupung River above Kumerau Falls and
the returns from this area were responsible for an
incrcase in total production of some 4,000 carats over

1957.

3.G. Diamond lMining Corporation, Limited

A Swiss-made jet pilot dredge was purchased and
put into operation in the Meamu River early in the year,
but the results were disappointing mainly owing to the
high level of the river and fast currents. The dredge
vas subsequently moved to Apaiqua and later in the year
water conditions became more favourable. It was found,
however, that the machine was unable to cope with the
denosits here which are at considerable depth and a
machine of higher capacity is now on order,

GOLD

3.G. Consolidated Goldfields, Limited _
A .considerable amount of prospecting was carried

out under the direction of two Colonial Development
Corporation geologists in the Mahdia valley, the Potaro
River above and below Tumatumari, and at ¥onawaruk.
Gold possibilities in the 'proto-Mahdia? - a former
channel of the lMahdia River were considered to be
promising.

_In the lower Potaro intensive Banka drilling
disclosed good gold values associated with several
old channels of the niver. The drilling also showed
possibilities for the recovery of diamonds from the
‘base of the White Sand Formation and an experienced:
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consulting engineer was brought in to recomaend
sodifications to the dredges to enable this to he
doae.

owever, towards the end of the year
Colonial Jevelopweat Corporation decided to exercise
its power under tic existing delenture agreceiients
and appoiat a Rleceiver and .anager. Active operatioas
were then suspended and the dredges and Tuildings
placed on a ‘care and maintenance' hasis.

ariuia (lianerals, Liaited

Jwing to low water the company was unale to
:tove its dredi;e froin the Marima liver to Arakaka Creek
where ti:ere are stated to e continuous values, and

‘work continues in an atteupt to locate old values

seneath a sand reef.

Ceolo~ical Jurvey DJepartment

Zeologsical Survey parties were workins in the
Zonawaru'z, :'ahdia, Pataro Dliver, {uribrong, Apanachi,
Zlaburi aand Issano. areas during the year on a special
atternipt to locate promising r;0ld areas withiin reach
of the hydroelectric power station recently completed.
by the Coloanial Jevelopmnent Corporation at Tumatumari.
Jorl: on spile of the indications found was continued

oy the eologdists of .G, Consolidated Goldfields,

Liaited, and the "proto-i.ahdia' channel area, for

~instance, was reported as pronising,

& Lrief study,of thie terraces and tie distri-
bution of Jold ian the Yonawaruk valley was sade bHy
two geologists of the departuent. . Jeveral levels of
térrace were defined which were correlated Detween
Long Falls and "/illis' landing and tl:e need confiried

‘for more couprehensive and detailed prospcetion of

then by ncans of a banka drilling campaizm.

A local copany has heen forned to oxploit
the siell frou several heaciies along the llorchwest
coast. "he ain »eaclh known as Jhell Teach, h:as heen
reserved Ty the Covermaent hut this company hopes to
work nuwierous other smaller beaches when an Zxclusive

Perniission has Pbeen rranted.

Iorthwggticulgng ﬁmhing Compﬁnv,'LLpiteQ

“ork prorressed during the year on stizel framed

" 2uildings for offices, staff quarters aad plani, as well

as on roads ia and around the ['atthews? idge deposit.

Zt is planned to rail the ore 28 aniles from the
dne te a turains vasin on the Tlaitw.a dver where it
will e loaded into self-propelled ‘arges sih:attling to
Trinicdad. .arthworks for the 23-nile railway have now

§ Cd

&

)
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been completed from the Kaituwma River to the Barima
and the track is at present used by vehicles for
access to the mine, Piling for the Barima Bridge
has been finished and earthworl:s commenced on the
opposite bank of the river. '~ Production is now ex-
pected to begin early in 1960,

Prospecting at Tassawini Ridge continued until
February when the. work was terminated,. as drilling,’
pitting and trenching had shown the deposit to be of
low grade:. On comfletlon of this work the Companyf's
geologist went on leave and eventually resigned, so
that no further surveys were carried out until a new
geologist arrived in October and prospectlng over the
company’s holdings of 2,358,497 acres was ‘resumed.
Work was carried. out weot and southwest of Matthews?
Ridge and will be pursued as far as. the Venezuelan
Horder.

OIL S o < RE——

Califormia 0il Company (Eritish Guiana) Limited i :

An exploration lease over the coastal and off-.
shore areas of British Cuiana was granted to this
company early in the year and from July to oeptember O
a marine seismograph survey-was completed over:the:
continental shelf as far‘asAthe ‘25-fathon’ line. ‘The -
work. was done under contract by *hg "Tagtsrn Grephysdcal
Company and approﬂlmately 3,000 reflection seismograph
stations were recorded and six refraction seismograph
profiles taken at strategic locations. Continuous
positioning information was provided by Offshore Raydist
Incorporated who established seven coautal stations.
The records are now being studied by thé ' geophysicists
of the company and a réport on the flrat results is
expected in 1959, ..

- . In November -4 geologl t of this Comipany spent .
- five days on a reconnaissance of the coastal area: of
. the North West District 1nvestlgat1ng reports of ail
seepages and pltch depoolts.

RADTOACTIVE MINIRALS .

_ The ‘United Klngdom Atomic Lnergy Authorlty took
the welcome decision in:1958 to establish an office in
GQOTQetown‘- A geologist arrived in June and by November
a small office “ulldlﬁg with a . laboratory and store was
ready ‘for oécupation din the CGeological. Survey Compound
The géologist visited: many of - the Peologlcal Survey

- field parties working in:promising areas in the Colony
before the year was out and.obtained much. useful infor-
mation. ‘An occurrence of radioactive material. dlscovered
on the'line:of the railway. under. .construction between the

" Xaituma River and property of Northwest Guiana HMining

'bonpany,'Llnlted was: examined in:some detall by ground and

© . odrborne »urveyu but proved to.be euxenite - a refractory
mineral, The search'is being-extended to: beryl Tithium
2. - minerals’ and so forth, required din:the nuclear power
’gg 1ndustry, as’ well as to radloactlve mlnerals. -
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Vo WATER 3UPPLY

THE COASTAL ARTESIAN BASIN

- An account of the Coastal Artesian Basin of
British Guiana which feeds the wells of the Pure Water
Supply was given in the Annual Report for 1957, During
that year the CGovernment arranged for an examination
of the potential supply of this basin to be carried
out by a senior hydrologist generri:sly lent by the
United States Geological Survey under the auspices
of the International Co-operation Administration. A
study of the basin was felt to be urgent becaucec of
an apparent drop in the hydrostatic head of the wells
which might have been due to overdepletion of the
reservoir and could possibly lead to the intrusion of
saline water into the wells owing to the proximity of
the sea. The subsequent report by Mr G.F. Worts,Jr.,
was published in 1958 as Bulletin 31 of this cdegartment.,
In view of Mr Worts?! report, recommendatiensz for a
further investigation of the water supply potential of
the coastal artesian basin were discussed by the Standing
Committee, Pure Water Supply, and submitted to Govermment.
The Drilling Superintendent, Pure Water Supply, and the
Director, Geological Survey Department, were requested
to:..implement these recommendations. Six automatic water
level recorders are on order, and arrangements have
been made for the quarterly sampling and analysis of
12 representative wells as a measure to detect any
-saline intrusion.

- A poest of Geophysicist-Hydrologist was added
to the establishment of the Geological Survey from 1st
January, 1958, and Dr L.E. Ramsahoye, B.3c., D.I.C.,
Ph.D, (Londoni, who had been recruited during the
previous year as temporary geologist, was trancferred
to this post. Dr Ramsahoye immediately started inves-
tigations with a view to determining the three-dimensional
shape and physical properties of the artesian aquifer as
the most important factors governing its capacity. It
will be recalled that the artesian basin consists of at
least two aquifers, the upper sands and the "A%" gands.
It is the latter horizon which is tapped by the wells
of the Pure Water Supply. The recharge of both these
~aquifers is supplied by rain water which falls on the :
" White Sand Formation of the Interior and percolates down
below the coastal clays, ‘but in view of the fact that
‘the aqulfers are separated by impervious clay bands it
is possible that the recharge area of each may be qulte
distinct. In order to estimate the potential fiow in
the water—bearlng horizons it is necessary to ['maw the

" size of the recharge area. With a view to determining

this area, Dr Ramsahoye, assisted by Mr R.C. Sancom,
.Assistant  Geologist, carried out an extensive investi-
~gation W1th a Craelius electrical resistivity apnaratua
which was almed at determining the relative thickness of
‘sands and clays in the recharge area.' An-account .of this
work is given below and it is shown that, owing to the
rapid lateéral variation in the clay lenses intercalated

in the White Sands, this method did not yield satisfactory
results,
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During the period mid-July to mid-October,
Dr Ramsahoye made a study. tour in the United States
which was kindly arranged by the United States Geolo-
gical Survey and supported by the International Co-
operation Administration. During this tour visits
were paid to artesian basins in the eastern United
States which bear some resémblance to our coastal
artesian basin. 'Much progress has’ recently been
made in the study of the relative p051t10n of
the fresh water/salt water interface. It is found
that the position of this interface is different if
~the state of equilibrium is static or dynamic. It
appears that if a state of dynamlc equilibrium between
the flow of fresh water recharge in the aquifer and
sea water can be postulated then the danger of saline
intrusion is not 'so great. From purely geological
‘cons1deratlons developed durlng the recent study of
the coastal sediments of British Guiana by this
Department (see Bulletin 30, "The geology of the
superficial deposits and coastal sediments of British
"Guiana® by D. Bleackley, ¥.A., F. C.o.), such a dynamic
~equilibriwn appears very likely and in view of the
great extent of the recharge area of the White Sand
‘Formation, its extremely porous nature and the ‘high
local rainfall, it would appear that the water $upply
capacity of the coastal artesian basin must be very
considerable. Dr Ramsahoye i1s now carrying otit an
"active programme of investigation and the resultsi*
will be reported shortly., .

’ ‘During the ‘course of the investigation of the
coastal artesian basin the Drilling Superintendent,
Pure Water Supply, was constantly called upon for
advice and assistance and has made & ‘great contribution
to .our work.

HRIO I

]
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.FIELD WORX

. The field work carried out by the Geophy3101st—
Hydrologlst is reported on as follows:

PiiB_LmINARY RESISTIVITY INVESTIGATIONS
., ON . THE WHITE SAND FORMATION, 19358

By L.E. Rameéhoye,‘Geophysicist~Hydrologist
and R.C. Sansom,  Assistant Geologist.

Typical boreholes on the coast of British Guiana
reveal two distinct artesian sand reservoirs in the
Berbice or White Sand Formation which are separated
"from each other by a thick impermeable clay.  The upper
reservoir known as the "upper sands® generally contains
water which is too brackish for human consumption, The
lower reservoir,.known ‘as the A Sands?; contains water
of a very good quality, and this has led to its extensive
use for supplylng the coastal districts with pure water.

Recently, because of ' an apparent decline in water
levelu in the coastal wells, it has been decided that
some hydrological investigations should be undertaken
so‘that the safe yield of this lower aquifer may be
estimated. - For this to be done it is of primary import-
ance that -the recharge or catchment area of this aquifer
i be reasonably well defined. The impermeable clay, known
as the "intermediate clay", separating the two aquifers
has no known distinguishable outcrop in the white sand
region of the Interior. Thus, although the catchment
area of the two aquifers as a whole is quite well
defined from aerial photographs, no distinctions can
be made as to the respective recharge areas for the
aquifers. It is natural to assume, however, that the
intermediate clay has a sub-outcrop which has been
covered over by white sand thus preventing its discovery

by the normal geological methods. Unfortunately, also,
little or no borehole data is available in the area of
interest,

Hence it was decided to employ geophysical
methods in an effort to locate this clay sub-outcrop
and thus define the recharge areas of the two reservoirs.
For this type of work, the resistivity method seemed to
be the most reasonable -~ for in addition to being one
of the cheaper geophysical methods it has proved to be
very successful in investigating shallow sedimentary
deposits. The clay could be located by its low resis-
tivity compared with high resistivity of surrounding
sands.

Accordingly it was decided to make a series of
traverses starting from lMakauria on the right bank to
the Essequibo River, across to Sand Hills on the Demerara
River. The existence of quite a few small roads in this
area made it particularly desirable for the start of this
work,

The resistivity equipment used was a 'Craelius'
instrument in which a low frequency a.c. generator is
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used to supply energy to the two current electrodes.
The p.d. between the potential electrodes is measured
by a valve amplifier. The apparent resistivity is
found by comparison of this p.d. with that produced
by standard resistances within the instrument.

The initial investigations at Iiakauria using
the expanding Wenner electrode system showed quite
irregular curves suggesting the presence of lateral
discontinuites. A change over to the Lee electrode
system confirmed the presence of lateral disturbances.
As the survey continued it became evident that the
presence of lateral anomalies was quite a general
feature and that only in a very few instances was it
possible to make any depth determinations. It should
also be noted that this is consistent with the accepted
deltaic origin of the sediments, as such a cycle of
deposition would inevitably show rapid lateral changes
in facies., Nevertheleas in two areas (at Sulphur Creek
and near De Freitas' Quarry) good resistivity curves
were obtained which gave depth estimations very close
to the expected values.

.Some traverses using constant electrode separa-
tions were also done. Here-again the existence of
lateral changes apparently quite near to the surface
" (50 feet) prevented the tracing of sand or clay
horizons., . ‘ , .

It must be concluded that generally the presence
of . numerous lateral anomalies (e.g. clay lenticles and
lenses within the sand) prohibits the use of resisti-
vity methods for depth estimations. In special instances
however, where there is some reasonable degree of lateral
homogeneity, the resistivity measurements can give accu-
rate depth determinations, but these conditions are so
rare in .the White Sand region that it would be uneconomic
to use.resistivity methods on a large scale. It would
appear that from the type of sedimentary deposit that
exists.only borehole information can be relied upon,

It should be mentioned, however, that the resis-
tivity results can be used for the location of the water
table, as this is generally above the interfering lateral
anomalies. Some caution has, however, to be observed in
tracing the water table by the normal constant electrode
separation method in open country. This is because
rapid evaporation causes tremendous changes in surface
resistivity as the day progresses. It would thus be

necessary to check measurements during the day by the
expanding electrode system.

A resistivity expedition was also carried out
at Mackenzie, the idea being to obtain an order of
‘magnitude of resistivity of the various types of sands
and clays, to see whether it would be possible to dis-
tinguish between them electrically. Mackenzie was .
chosen because of measured sections and borehole infor-
. mation available in that area.

.., Once again lateral changes make the interpretation
difficult, It would be necessary to adjust the data by
"smocthing® the curves before some interpretation can

be done. This part of the work has not yet been completed.

£
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VI, HEADQUARTGERS

ADMINIS PATIVu OFFICE

The reorganization of the headquarters
administrative office was described in last year's
Report and has proved very successful. The Chief
Clerk.and Class I Clerk in charge of accounts are
to be congratulated in deallng so successfully with
the additional work caused by the great increase in
staff and the process of centralization; they have
willingly put in a good deal of overtime. The Chief
Clerk has assumed responsibility for administrative
matters. involving junior staff, stores, maintenance
of buildings, the supply of fleld expeditions with

‘ stores and spare. parts, and has relleved the Director

and Deputy Director of routine work in many other ways. .

"Under the Class I Clerk the accounts have run very

smoothly; apart from the routine central accounting,
each field expedition has a separate set of accounts
and the influx of new recruits unfamiliar with local
accounting procedure has been handled w1th skill and
tact.

. The new publlcatlons room has brought a great .
improvement in the facility for reproducing those
departmental publications which are out of print but
still in contiznual demand. The room is equipped with
an. electric typewriter and an electric Gestetner
duplicating machine,  Illustrations are duplicated

- on a Gestetner photoscope in ‘a special air-conditioned’
. darkroomn.. During the year the following publications

were duplicat ed'— .
il;;:.(a) Annual Report for 1948
" (b),Bulletin Yo. i
ey w23
@ v v o2
(e) ineral Resources Pamphlet No. 6
The Secretary, who was transferred from the .

nlnlstry of Labour, Health and Housing and assumed duty
on 23rd June, is to be congratulated on learning the

language of geology in remarkably quick time. .In addition

to dealing with the Director's correspondence she has
undertaken responsibility for the filing of geologists?®
reports and.other technical papers. The entire staff
has dealt W1th the 1ncrease in work 1n a- most praisworthy
fashlon. ‘ ~

LIBRARY AND RECORDu

In view of the 1mportance of an efflclent llbrary
to the Geological Survey a new post of Supervisgor of

. Library and Records was instituted this year. In addi-
‘tion to the task of indexing the contents of the library

and supervising loans this officer is also in charge of

‘the .unpublished technical reports and records of the.

Department accurulated since its foundation. It is
intended to compile indexes of all this material so
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that any information required will be readily
accesegible to officers of the Department and the
Public, There will be a Mineral Index recording
every reported occurrence throughout the Colony
of each mineral of pos31b1e economic value, and
a Degree Sheet Index in which all published and
unpublished maps and reports, mines, prcspects,
"mineral occurrences and other facts of interest
will be recorded in respect of each geographlcal
degree square,

Mr H.K. George was appointed to the new post
on 15th April and has achieved a very great improve-
ment in the library services in this time. Practi-
cally all the publications in common use are indexed
and can be readily found by readers, for whom a
51mp1e method ¢of recording loans has been introduced.
A number of the most:important technical and scientific
perlodlcalo are on subscription and members of the
Department are thus.enabled to keep in touch with all
the latest developments in their profession. A magazine
rack has been installed to display the latest numbers,
and back numbers are readily accessible. The following
figures show the progress of the work during the year:-

fTotal stock of books, magazines, etc. - 4,500
Humber indexediup to 31.12.58 - 2,200
Humber of Books in Library 600
Articles and Periodicals indexed 93
Pericdicals received regularly 42
Total new accessions in 19583 337

The Supervisor of Library and Records is also
in charge of the sale and distribution of publications
and the follow1ng statistics refer:-

Mapé sold 132
- Other publications sold . 373
Free distribution of maps 21

Free distribution of other publications 643
Issues on loan during:l958 338
Humber still on'loan at 31,112,358 227

‘New publications of the Geological Survey are
w1de1y distributed on a free list throughout the world
‘and in return, we receive much' more than the value of
these in free exchange. In addition the steady demand
for back numbers and cyclostyled editions of out-of-
print publications is shown by the following figures
for revenue from the sale of our publications during
the past three years:-
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1956 $557.25
1957 459.89
1958 570.65"

$1, 587.79

DRAWING OFFICE

On the Drawing Office of a Geological 3urvey
rests a very great responsibility. During field
expeditions the geolcgists record most of the geological,
topographical and general 1nformatlon ‘acquired on pro-
visional maps and much of this. can be lost to our
records, and is in fact only too often lost or over-
looked if there is not an efficient Drawing Office
staff to compile and redraw the field information at
a. uniform scale and then c¢lassify, file and index
the maps so that any facts can be readily found when
required. The overseas prestige of ‘a-Ceological v
Survey also depends very much on the quality of the
maps which are published and distributed. "ell-
prepared and’ profe5810nally authoritative maps can
have a great influence in attracting mineral exploration
effort, particularly to-day when prospecting methods
depend largely on accurate geological information.

With the expansion of the Geological Survey a
reorganization of the Drawing Office became necessary
and a new post of Drawing Office Supervisor was approved
1n the 1953 Zstimates. The Department was fortunate

in securing the services of Mr T.lM., Rahaman who has
had 10 years draW1ng office training and experlence
with oil companies and the Government Petroleum Engineer
in Trinidad. Since his appointment on 10th August he
has brought up to date the systems for filing and
indexing air photos, maps, plans and field originals,
and placed modern drawing office equipment on order
in prepara ion for occupying the new drawing office
which was nearly ready at' the end of the year, Work
was also started on the preparatlon of 'a series of
base maps for the whole Colony in accordance with the
geographical degree square system,

The permanent Drawing Officé staff now consists
of two Senior Drawing Office Assistants and three junior
assistants. In addition ‘some 14 Field Observers and
Field and Office Assistants worked on a uemporary
basis durlng the year. These men ‘work in the Draw1ng
Office on their return from field expeditions preparing
maps showing the work accomplished during the expedition;
the standard of these maps has greatly improved under
expert direction,

WORK ACCOMPLISHED

During the year 144 maps were either drawn,
compiled or traced. These included no less than nine
quarter degree squares which were either compiled or:

nterpreted from Print Laydowns. 30 photoscopic stencils
were made, maps produced from these stencils were bound
mainly in cyclostyled putlications of this Department.
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Five hundred and sixty-eight Ammonia Sunprints,
using 1,650 sq. ft. of paper:, were made. Twenty-five
 ”per'dentwoprhese‘prints‘were'hand-coloured.

.- LABORATORY -

An essential element in the present expansion
 ‘of’ the Geological 3urvey Department was the provision
-of greatly improved laboratory facilities, not only
for purely departmental work, but to provide a much-
needed service for the public., It was realised that

a considerable amount of reorganization would be in-
volved and therefore a new specialist post of Chemist-
"Petrologist was introduced. This was filled in June

by Dr J. Schilling, who was trained in Germany and

Switzerland and possesses much practical experience

in the fields of both chemistry and petrology. Under
his control the laboratory has attained a high standard
of efficiency and plans are being drawn up for a re-
arrangement of the building which will enable much

more work to be undertaken.

Work in the laboratory has been carried out
under difficulties this year owing to the construction
of the new office wing. Supplies of gas, water, and
electrical current were cut off periodically and the
dust from construction interfered with accurate
chemical analysis. Nonetheless some important work
was carried out for a large gold mining firm and for
other members of the public. The officers of the
Department were well served with regard toideantifica-
tion of minerals and assistance with the study of the
rock types encountered in their map areas. A "Mottacutta®
machine for slicing rocks has been installed and has
speeded up the production of thin sections. The work
carried out during the year was as follows:-

Thin sections cut - 805

Analyses and determinations for
the Department 92

Mineral preparations, sieve
Analyses, etc. for
the Department - 227

Work for private persons,companies

and other Government
departments 91

Field Vork

The Chemist-Petrologist intends to carry out
a certain amount of field work each year, in addition
to his headquarters duties and he will visit the field
areas of any geologist who requires his assistance.
He has been asked to make a special study of the old
Precambrian shield rocks of the Xanuku and South
Savanna degree sheets of the Rupununi District and
advise on their classification in mappatle formations.
A migmatite series, culminating in an anatexic granite,
appears to be present; and the rock types are complicated
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by the presence of a-group of charnockitic granulites
and hyperstlene . granites which may represent an older
metamorphls series,

A visit was . also paid to the Bartica area in
the company of the. Director and the evidence reviewed.
for the derivation of the Bartjca Migmatite group from
the metamorphic rocks of the Barama Group by Ir R.T.
Cannomn, (1)

(1) ©"The geology. of the Camaria-} {artabu-Dalli Area'
by R.T. Cannon: Ann, Report for 1956, Geol.Surv,
B.G., Georgetown, 1957,

F,
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ViiI, PUBLICATIONS AND REPORTS

The following were published during 1958:
.Annual Report for 1957 -

1 Bulletin No., 31: "A brief appraisal of ground-
water conditions and proposed program for
water resources investigations in the Artesian

- Basin of British Guiana® by G.F. Worts, Jr,,
U.5. Geol. Surv.

Sent to the press:

Bulletin No., 27: %Gold Deposits of the Cuyuni
River" by R.T. Cannon.

- Cyclostyled editions of the‘fq;lowing were issued
" as the original had gone out of print:

Bulletin No. 1: ¥Kaburi District®, By D.R.
. Grantham, . S. Bracewell and G.J., Williams.

Bulletin No. 23:

"1.. Manganese deposits in the North West
District, British Guiana.

',2.,Redonnaissanéé‘repqrt‘oh Xurupung Diamond
" Field, Mazaruni District, British Guiana.

3. Progress report on Kurupung Placers Company,
" Ltd. Kurupung River, liazaruni River District,
ﬂBritish_Guiana.ﬁl

4. Reconnaissance of the Alex Hill and Mad
Kiss Mines, Cuyuni Goldfields, Aurora
District, Cuyuni River, British Guiana.?
By BN, Wébbeb; U.S. CGeological Survey.
Bulié%iﬁ NQ.“24£ ‘"Thg Diamond & Gold Resources of
“ti the llekuru District, Cuyurni River?®, By
DR Pollard.
Annual Report for 19048.
Mineral Réso&yééé‘Pamphiet No. 6: "lionazite in
. the Rupununi District British Guiana¥,

BY Rvo Dujardin.

The following unpublished reports and maps were
prepared:

. R..B, cConnell, Director

TRRTITE I

lMemorandum on the mineral potential of British
Guiana and its future development. RBM 1/58.
S )
Appendix on mineral localities to be served by
the projected road from Bartica to Lethem.
. RBM.Z/S?. o b

P
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PURRUP

The Takutu Formation in British Guiana and the
probable age of the Roraima Formation. RBM 3/58.

N n:ﬁ} Bieackiéy; Senior Geologist
‘& 0. St. John, Field Observer

Supply of shell for use as agricultural lime in
Rritish Guiana. DB 1/58,

Plan of a portion of the sea coast showing shell
accunulations,

P.B.H. Bailey, Senior Geologist

Reﬁoft on a gold locality 7‘mi1eS‘south of Akaiwong
Landing, Cuyuni River, PBHB 1/58. With L.L.
Fernandes, Assi nt ist.

Skétch,map;of'gold workings, 7 miles south of Akaiwong
Landing, Cuyuni. With L,L, Fernandes, Assistant

IR

Fiéld'reéonnéisséhcé of the Haieka, Kukui and Kako
i+ areas of the Upper Mazaruni River, PBHB 2/58.

Reconnaissance map of the Haieka, Xukui and Xako
areas of the Upper Mazaruni River,

L.E. Ramsahoye - Geophysicist-Hydrologist

‘Report on a trip to sea with the P,W,D. Hydrographic

Vesse}, "Sir Frederick", 16-19 June, 1958,
LER 1/358. > L

C. H. Barron, Geologist
# 0. St.” John, Field Observer

" Report on alluvial'kyanite deposits and the structure

of theé associated schists, Upper Supenaam River.
CNB 1/58, L

! '.)"»‘ '

P. I. lMorris, Geologist

lfap of .geological reconnaissance traverses of
" Upper Essequibo, Lower Rewa and Lower Rupununi.
. 1/125,000.,

J.H. Bateson, Geblbgiét

MReport‘on,therMahdié~Konéwabuk Expedition, February,

1958, JHB 1.58

Geological reconnaissance map of the Apanachi area
Potaro NE). 1/100,000.

Xonawaruk Expedition, February, 1958,

¥ap of the Mahdia-
ar A

Wi 14
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J.W. Lloyd, Geologist

Report on the geology of the Supenaam River area,
1958. JwL 1/58,

Geological map of Supenaam River - Essequibo River
(Georgetown SW). 1/125,000,

Geological map of Groete Creek, 3% = 1 mile.
Geolagical map of Ecribisi - lower Cuyuni. 249 - 1 mile.
Geological map of Mariwa-Tipuru area. 1/63,360.

Geological map of Ukuau-Middle Cuyuni. 1/63,360.

MeG. Allderidge, Assistant Geologist

Report on the pegmatites of the Robello Creek area
and the origin of columbite in the Morabisi basin.
MGA 1/58.

Prospection plan of Young Creek, Mazaruni River.
1/2,000 (with accompanying diagram).

L.L, Fernandes, Assistant Geologist

Report on a visit to the iiahdia Goldfield, Potaro
District, 1958. LLF 1/58.

Plan of }Mahdia Goldfields, 1/25,000.

0. 5t. John, Field Observer

Report on the prospection of the kyanite deposits,
Camp Creek, Supenaam District, British Guiana.
1% = 500°%, 03tJ 2/58.

M.W. Carter, Assistant Geologist

Geological map of Muruwa-Xonawaruk. 1/100,000,

Geological map of Annai-Xurupukari. 1/100,000.

A,0, Edwards, rield Observer

Plan of bauxite mine. 1" = 1,000°.

Longitudinal sections of Montgomery Mine. 1" = 2,000°?
and 1% - 30°7,
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A, FIECLD RECONNAISSANCE OF THE HATEKA, XUKUI
AND KAXC AREAS OF THE UPPER MAZARUHMI RIVER

By P, B, H., Bailey, Senior Geologist

The field work described took place in the upper
lMazaruni drainage in the Pakaraima iijountains of western
British Guiana between mid-February and lMay. Within
the area there are long stretches of water navigable
for small boats and the Amerindian inhabitants have a
few long but far separated walking trails. The survey
was based on these communications, and river traverses
of the lMazaruni, Tukui and Xako were made to their
upper limits of navigation, which were tied to land
traverses linking the headwaters.

The Xako, Xukui and Haieka rise in the high mesa-
topped country running from Roraima to Ayanganna and
flow north into the Mazaruni, On the north bank of
the Mazaruni an area was surveyed near Imbaimadai in
the neighbourhood of the Partang and Xaraurieng, which
flow southwest off the lMerume mountains.

The area surveyed is underlain by members of the
Roraima Formation and their intercalated gabbro intru-
sives. The Roraima Formation consists predominantly
of continental sandstone, nct uncommonly arkosic, with
subordinate conglomerates and quartzites with minor
beds of shales, cherts and jaspers. The beds of the
Roraima Formation and the gabbro sills, which at first
sight appear horizontal, regionally show a gentle dip
of about 19 to the southwest. A large number of obser-
vations on foreset bedding over a wide area indicate
a general direction of depositional currents towards
the southwest, so the gentle dips in the same direction
previously mentioned would be inconsistent with a natural
sedimentary dip, In any case the foreset bedding obser-
vations show that. for at least one period in Roraima
times the source of the sediments. was to the northeast
in granite or arenaceous regions now completely removed.

Thefiner-grained Roraima sediments appear in
stratigraphically high horizons on the southern' side
of the area. llo metamorphosed shales were seen, but
in the upper Xabaik, a ;Haieka tributary rising on
Ayanganna, a metamorphosed banded rock was taken to be
a metamorphosed shale. %ell-bedded cherts were seen
in places on Yaiwoktipu on the western side of the
Arabaru; elsewhere chert and jasper pebbles and boulders
appeared in the bed of the upper Arabaru below Maringama
and at Korlumeduwah rapid on the Xako., A jasper from
the last locality appears to contain fossil material
and awaits expert examination. The chert beds in situ
alternate with sandstones, and this, together with delicate
current bedding in some of the cherts,make deep water
conditions at the time of sedimentation unlikely.

" The gabbros.occur in sill or laccolithic form,
never. as dykes. They appear to be in $two major conforma-
ble structures..: The first, a continuation of the sill
mapped by Martin-Xaye in 1952.in .the Xamarang, extends
up the Ifazaruni to ifeseta rapid and a considerable way
up the Xukui. This overlies the sandstones

and conglo-
merates further up the l{azaruni. .

The second body overlies
the
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Ch1now1eng—Ch1 Chi sandstone and conglomerate surface,
outcrops at .various points up. the Haieka and Kabaik
and dips to ‘the’ southwest outcropping around the upper
Kukui basin, to disappear. below the Lobi escarpment.
:,Thls is pOSS1b1y a laccolith since it appears to be
200-300 feet in thickness up the Kabaik and about

1000 feet thick in the Xukui head. Gabbro from
another intrusive body is encountered at Sala-ekwa
near to Arabaru.

Prospectlng for gold and diamonds proved dis-
app01nt1ng in the. Haleka, Xukui .and Xako regions,
. but a brief inspection of the Karaurieng showed gold
and good diamond indications in the battel at the foot
of a fall above the third rapid. An active diamond
working was visited near Sawa Creek, a right bank
Mazaruni tributary above the Kukui mouth. In two
years several thousand dollars worth of =small stones
have been extracted. Sufficient gold appeared in the
battel to justify collecting but the diggers seem to
have made no efforts to recover it.

B., GEOLOGICAL RECONNAISSANCE OF MAXARAPAN AND

PARTS OF THE ESSEQUIBO, REWA AND RUPUNUNI.RIVERS
By P.I. Morris, Geologist.

Parts of the rivers Essequibo (Rupunun1 mouth u
stream), Lower Rewa and Rupununi (mouth to Mora Bend?

and Makarapan Mountain were geologically reconncitred
during the first field season mid~February to May,.19358,
and :a map prepared to a scale of 1:100,000. The main
purpose . of the survey was to delimit the extent of a
reddish to purple, generally undisturbed, predominantly
sandstone and mudstone formation known to exist at Apoteri.
A subsidiary object was the mapping of lMakarapan where a
ring structure was suspected., Makarapan consists of a
main mountain mass, some 3,000 feet high at the mid-point
of a crescent of lower ridges and hills,

The main geological divisions in the area seem to
be:

..4... Takutu Formation (?)f;-
3. Younger Granites (including Makarapan'granite)
2. Volcanics - ? Mazaruni Series

1l,.. Basement Complex

Basement Complex

Rocks referred to the Basement Complex outcrop
along the Essequibo River from near Primo®s Inlet (20
miles above Apoteri) to King William IV Falls, and in
the Rewa River upstream from near Bamboo Creek. Foliation
directions along the Essequibo are generally steeply
dipping or near vertical, striking generally E-W nearer
. Apoteri, then swinging slowly in a clock-wise direction
to N~S5 near King William IV Falls. In the Rewa the
general strike direction approximates to E-W,
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Upstream from Primo's Inlet the rocks are coarse-
grained hornblende-biotite gneiss, and hiotite gneisu
which pass into high grade garqet -sillimanite gneiss
near King William IV Falls. 'In the Rewa River occurs
a series of garnet-biotite gneisses often of granitic
appearagice, rare .granulites and bands of tough green
impure ;quartzite. contalnlng rounded zircons and sphenes.

. e v
R

Voloanic-Rocks“ IR AR AT

v . [ ]

A few miles upstream from Apoteri are a few exposures
of volcanic,rocks, . probably’'of intermediate compcsition,
striking NB—SU and dipping gently northwestwards. - No
contacts were exposed but it is possikle that the volca-
nics are overlain unconformably by the Takutu Formation.
Other volcanic exposures are confined to rare inter-
calations of amygdaloidal rock resembling andesite. ...
Granites

ol
N

Several granite’ Antrusions ex1St in the‘area, the
most 1ntereot1ng belng Makarapan. iThe whole of the
mountain area is composed of ‘an unfoliated. homogeneous
1ntrus1on of rlebecklte granlte ‘some flve miles in .,
diameter. The intrusion appears to be confined to
the mountain area as more recent information indicates
that nearby granite masses are normal hornblende
granites similar to those at Toka and Annai. UNo
contacts were detected for on all sides the liakarapan
granite disappears beneath superficial deposits tut
it seems probable that the granite-Takutu Formation
contact is a faulted one. Hear Apoteri a large
hornblende-biotite granite intrusion some 15 miles
across, is referred to the "Younger Granites®™, This
is generally unfoliated and similar to hornblende:
granites in other parts of the Colony.

S "[.

Takutu Formation = '

Takutu Formatlon is tke name applled to a.
series of poorly foss111ferous mudstones and - shales A
with subordldate thin sandstones presumably. underlylng
the, greater part of the North Savannas of the Rupununi
District and extending westwards into Brazil. The"
meagre fauna and flora so far collected indicates
.2 Permo~-Triassic age for the formation. Iiicaceous
sandstones had been reported near the mouth of the
Rewa River and traverses confirmed this and other ...
occurrences; it was established that a gently folded
formation of sandstones, shales and mudstones, similar
to the Takutu Formation, extends from Apoteri west-
wards and southwestwards to the North Savannas. Mo
fossils were discovered but in view of the nearness
of the Ilorth Javannas, the similar physical characteris-
tics of both areas and the close lithelogical similarity
and mode of occurrence of the formations it is probable
that the Apoteri~Rewa rocks and the Takutu Formation
(in the type area) are lateral equivalents.

R IS NI

Geological iInferences
' v P e

.. Beveral inferences may be‘drawn'regarding the:

Pircgtructure of  the iorth Aupunuﬂl area as a result of the

HE S
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survey. If the relationship between the Makarapan
granite and the sediments termed Takutu Formation is

a faulted one it seems to. provide more evidence for

the existence of a major fault system along the northern
margin of the North Savanna and lends greater evidence
to the concept that the North Savannas lie in a graben.

Economic Considerations

Prospecting for gold and radioactive minerals
was carried out throughout the survey but apart from
a few gold indications in the Essequibo the results
were disappointing,

C. THE MAHDIA-KONAWARUX ARFA, 1058
By J.H. Bateson, Geologist.

The object of this expedition, carried out from
mid-February to lMay, was to re~examine the areas mapped
by Grantham (1935) and Bracewell (1934),particular
attention being paid to the sub-divisions of the Volcanic
Series and their relationships to the surrounding rocks.

The area consists of basic and acid volcanics and
intercalated sediments with a marked northerly regional
strike and steep dips. These rocks are cut by much
altered older Basic Intrusives and a suite of granites
and are overlain by the Roraima Sandstone. All the
- members up to and including the Roraima are cut by a
.series of MNewer Basic Intrusives, The White Sand
Formation rests upon the solid formations over a
considerable area.

STRATIGRAPHY

AR

The rocks 'of the area have been subdivided as

-follows:~ .
White Sand Formation

ITewer Basic Intrusives

Roraima Formation

llewer Granite Suite ,

Older Basic Intrusives
_lfazaruni Croup (formerly Volcanic Series)

White=SandvFormation

This formation was not exsminad in great detail but
it was found to be composed of well sorted, white to
brown, unconsolidated sands and some mudstones. From
some of these mudstones fragmentary fossilised dicotyle-
donous leaves were obtained,

Newer Basic Intrusives

Rocks varying from coarse noritic gabbro to fine-
grained dolerites have been intruded into all the rocks
up to and including the Roraima. The dolerites occur
as steeply dipping dykes intruded along 070°9.120° trends,
which vary in size from a few inches to hundreds of feet in
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:.thiékness.ﬁ The norites generally occur as thick
- relatively:flat-lying sills.

Roraima Formation

A series of white to chocolatefburrent bedded
sandstones and -quartzites, with occasional pebble bands,
lying horlzontally on the underlying rocks.

Younger Granite Suite

Granitic rocks occur quite commonly throughout the
area and all have been referred to the same group -
namely a post-Mazaruni phase of activity. The granites
examined are quartz-felspar-hornblende/biotite rocks of
variable grain size. Minor. variations occur in the
Tiger River granite which has locally quite well developed
N-S follatlons, .and, in the Konawaruk granite which is much

richer ih hornblende than the rest, probably due to
local assimilation of volcanic material.

Older Basic Intrusives

These are a group of metamorphosed ba81c dykes
and sills intruded into the Mazaruni Group. They are
medium to coarse- gralned rocks . with a distinctly green
coloration, some of which have retained traces of ophitic

texture. Dykes of these rocks can be seen intruded.by
the Newer Basic Intrusives.

Mazaruni Group

Lavas, acid and basic, pyroclastics, cherts and
intercalated sediments are all represented in this'
group, the strike of which varies between 3409 and 3600,
Joints are usually well developed - particularly in the
more acid members - with a NE-SW trend. .

Fine grain size, green-grey to black coloration,
slightly conchoidal fraecture and an 5,G. of 2.68-2.80
are the chief characteristics of the acid lavas. The
groundmass of granular quartz and plagioclase shows, in
some examples, well-developed flow banding whilst the
phenocrysts are often corroded. The original mafic ' .
minerals have been almost entlrely replaced by chlorlte,
epidote and magnetlte although in a few instances small
fragments 6f hornblende still remain at. the centre of
epldote/chlorlte patches., oY

The more basic varieties (S.G. 2.87-2.93) are.
similarly fine-grained, commonly with feldspar and
augite phenocrysts and also containing pyrite as an
accessory mineral, The phenocrysts are usually decom-
posed to sericite in the case of felspars and to epidote,
magnetite and occasiopally sphene in the case of augite.
Typical "pillow® structure was found ornly in.one locality
accompanied by recd.and black.cherts which contain a
,number of rounded structureu :the orlgln of which: has .
‘been tenta@1vely regarded as organic.
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. Pyroclastic rocks are very subordinate, occurring
mainly.in the Northfork River area as bands of coarse
agglomerate, the fragments being anything from one inch
to one foot in diameter. Tuffs have also been identi-
fied. from the region - rounded and angular fragments
of quartz . and sericite rock set in a fine grained
matrix of, similar material.

In the Mahdia valley narrow bands of white to
chocolate-brown sandstones occur interbedded with the
volcanics. These sandstones show good grading and colour
banding with a concentration of magnetite grains often
along the bedding planes.

Porphyritic Rocks

These have a fine grained, dark matrix of granular
quartz and orthoclase in which are embedded large pheno-
crysts of pink or green felspar (An o-Ancy), and euhe-
dral hornblendes, which are usually altereg to chlorite,
epidote and magnetite. 1In some examples large quartz
phenocrysts occur with the plagioclase and hornblende.
3uch rocks have formerly been considered both as intru-
sions (Grantham)(1l) or recrystallised tuffs (Seal)(2).
New evidence obtained seems to suggest that they are
probably related to the Newer Granite 3uite.

CONCLUSIONS

Ho basis was found for the previously accepted
subdivision of the former "Volcanic Series" into "Basic™
and "Acid" groups - both types of rock occur together.

All the granites are referred to the Younger Granite
.suite - that is belonging to the same post-Mazaruni phase.
It is’'quite probable,however, that future work on these
granites may show that they.are divisible into biotite
and hornblende granites.

Owing to- strong lithological similarity and geolo-
gical position the volcanic rocks of this area are now
considered as the local equivalents of the Mazaruni Group.

D, KABURI-ISSANO ARLFA, MAZARUNI RIVER
J.H. Bateson, Geologist, and M.G,
Allderidge, Assistant Geologist.

&

¢ The survey was conducted in the area bounded by
" theé' 'lMazaruni, Xaburi, Kuribrong and Waiamu Rivers during
" the 2nd field season from August to November, 1958.

(1) Grantham D.R., Petrological Appeadix in "The geology
and’ gold deposits of the Potarof by G.J. Williams,
Geol. Surv, B.G., Bull., 3, 1936.

(2) Seal, R.G. 1952. Report on a portion of the Potaro
ODiamond Field. Geol. Surv. B.G., Ann. Rep. for

1957.

[ ]
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The physical features are largely dominated by
the mantle of White Sand that occurs over.the area,
producing a flat or gently undulatlng surface at
“between 300-400 feet. This surface is broken in a
few places by groups of steep-sided, laterite capped
hills, the highest (ublnl Hills) reaching a maximum
height of 1,100 feet. To the north the White Sand '
has been almost’entirely removed and the drainage
superimposed upon the underlylng solid formations.
The stratigraphlcal succession in the area is as
follows:~

STRATIGRAPHY

Superficial Deposits
White Sand Formation
Newer Basic Intrusives
~Younger Granites
Mazaruni Group

Mazaruni Group

This. group is composed mainly of acidic lavas
~and tuffs, with some pyroclastics in the west, together
with interbedded quartzites.

In general the strike of the group is NW~SE but
this direction is disturbed in the south where the
strike is mainly northerly and in the southwest where
north-easterly directions were observed.

: Running across the area between Apanachi River
mouth and the Issano Riyver is a I nd of muscovite/
sericite schist which is thought 'to be closely connected
-iwith faultlng and movement 1n this area.

LI
R

In the,dblnl Hllls the streams have’ cut down’ through
" a series of compact amphlbollteg to a coarse’'grained
felspar-hornblende rock. The transition between these
two rock types occurs over a small distance, but no
relationship can be deduced until more slides have been

\ .
AN
. g

Granites

The most w1despread granltlc rocks in the area are
foliated granltes and .gneisses -'the strike of which is
parallel to that'. of .the ‘adjacent volcanics. Sharp
contacts between the granitic rocks and the volcanics
do not:occur and in some.areas it is possible to trace
‘the bedding of the volcanics through rocks mapped as
Whybrids" by Williams (1) (which appear to be contaminated
granites) into the gnelsses. This relationship was also
observed in the gneisses of the Kuribrong River,

An iantrusive phase of microcline microgranite
occurring as dykes, and related to the Xaburi Granite,

is found discordant to the gneisses in various localities
in the lMazaruni.

(1) DR, Grantham, S. Bracewell, and G.J. Williams,
1934 Reports. Geol. Surv. B.G., Bull, 2, 1944.
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A large band of biotite-granite extends in an
E-W direction from Apanachi and has apparently developed
intrusive (and partly faulted) relations with the sur-
rounding volcanics. The composition of this granite
is similar to.that of the larger mass west of the
Issano River,

Younger Basic Intrusives

”.OcoaSionally dykes and sills of fresh dolerite

,:iand gabbro are found cutting the Mazaruni Group and the

granites and they are tentatively placed in the Younger
Basic Intrusives,

White Sand Formation

' .This formation masks a large proportion of the

. solid geology and is composed largely of well-sorted,
white, unconsolidated ‘sands.  In this area the white

" sands appear ‘to overlie a variable thickness of brown

sands which occur either as fine-grained fawn sands or

- as coarse, pebbly lignitic sands. The base of the

series seems to'be a‘band of coarse quartz gravel

which locally may- be replaced by a hard band of white

quartzite,

Laterite

» .. Occurs as thei capping of .the hills and 'is of

‘. two distinct types, the "honeycomb" variety and a fine-
grained variety, 'the latter apparently closely associated
with the oldeér rocks.

5. SUPSHAAM RIVER-GROZTE CREEK AREA
3y J. W, Lloyd, Geologist

. - The reconnaissance geology of the northern half
of the Blue ilountains quarter-degree square 0658 was
completed -in two expeditions in lfarch-May and in Septemter.

‘ .Situated on the lower left bank of the =Essequibo
‘River, the area is drained to the east by a series of
.creeks of which the ‘Supenaam in the north and Groete
Creek in the south, are the largest. The physiography
is diverse but can usually be related to the geology.
The central portion is dominated by a high plateau of
the t/hite Sand Formation the edges of which are deeply
dissected especially approaching metamorphic areas.
Bordering the Essequibo is an extensive tract of low
alluvial swamp which extends up most of the tributary
creeks, for considerable distances in some cases. The
granitic:. areas are usually undulating and can easily
be distinguished from the serrated, laterite strewn
ridges c¢f.the Barama Croup.

GEQLOGY
5. Superficial Deposits Recent Alluvium
“hite Sand Formation
Laterites

4. Younger Basic Intru81ves

3. .Granites . = ‘I

.2, Metamorphosed Basic Intrusives
1. Barama Group.
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1. Barama. Group

The group is found chlefly in the north-west
bordering the Pomeroon and in the Groete Creek- Black
Creek area. In the north-west theré dccurs a series
of heavily weathered hornblende, kyanite, and mangani-
ferous schists associated with garnet-mica metaquartzites,
which appear to have resulted from the metamorphism of
a predominantly arenaceous sedimentary facies, incorpora-
tlng a considerable amount of basic tuffaceous material.
The grade of metamorphism is generally low to medium,

"although the presence of kyanite and staurolite indicates

localised areas of higher grade.

In the second area it is possible to distinguish
a sedimentary sub-group composed chiefly of metamorphosed
baglc tuffs and quartzites,situated in Black Creek,from
‘a basic igneous sub-group of metamorphosed lavas and
poss1b1y minor intrusions in Groete (Creek.. The latter
are now represented by tlocky epidote, hornblende schis-
‘tose rocks several of which.sti 11 retain such relict
igneous characteristics as amygdales.

2. Metamorphosed Basic Intrusives

These roc ts are represented in the northwest by
the meta-gabbro complex of Supenaam Hill and by occasional

mediun~-grained amphibolites. They occur as dykes or sills
concordant with the strike at the adjacent sedlments and
were probably metamorphosed with them. ‘

3. Granites

Acid rocks cover the largest part of the area and
show a great diversity of mineral composition due to
contamination by the Barama Group. Contact zones occur
to the west of Karani Creek (north bank Supenaam) .where
foliated granites can be traced across the strike into
.. banded hornblende-epidote-biotite gneisses, containing
basic lenses, and finally hornblende schists, suggestive
of granltlc 1n3ect10q along a pre-existing structure. 1In

: the north muscovite granltes predominate, occasionally

“'developing contorted g1e1851c facies with incorporations
of basic material as in Black Creek (Supenaam). Occa-

' sional euhedral epidote-mica granites and biotite granites

occur.
In Groeteé Creek the type'rock is a homogeneous

" biotite granodiorite which appears to cut across the

“strike of the Barama rocks and only shows foliation and

slight contamination at the contacts., This rock is differ-
ent to the RBartica Assemblage granites which may be
relatedfo those in Supenaam; it appears to be a. higher
crustal intrusive and may possibly be younger, for

like the Younger Granites it is closely associated with
g()ld N

4. Younger Basic Intrusives

Several medium-grained ophitic dolerite dykes with
a general HHE-~-SSW trend occur south of Chalk Hill in-
truded into the granite.
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5, Superficial Deposits

w

The typically unconsolidated thite Sand Formation
is extensively developed overlying brown sands, grits
“and clays, which appear to be residual wash-off deposits,
"residual bauxitic clays and la terites.

*ij

. THE LOWER CUYUNI RIVER
By J,7. Lloyd, Geologist.

During the second field season (September-Cctober)
“of 19538, two small areas in the lower Cuyuni River were
mapped to conclude the reconnaissance geology of the

Blue liountains. The first of these was the Ecribisi
Creek-0Oko Creek area where an attempt was made to decide
whether the alignment of these creeks was due to faulting
or a granitization front. The second area was that

adjoining. the Mariwa and Tupuru Creeks,

In the Ecribisi the physiography can be divided
into the central, mora-bush alluvial swamps bordering
the meandering creek, the highly dissected slopesof
Pulanbedamned iiountain, the highest point in the Blue
liountains, and the gently undulating granite hills to
the east, In the second area a plateaun of ('hite Sand
400 feet above sea level dominates the northern border
whilst a north-south 620 feet high laterite ridge
separates the catchment areas of the two main creeks.

GEOLOCY
3. Superficial Deposits Zecent alluvium
“hite Sand Formation
“Laterites

2. CGranites

1. 3Sarama Group

1. Barama Group

. The rocks of the RBarama Group are exposed:
extensively in the rivers, 'They are chiefly medium
to fire-grained, greenish-black schistose rocks composed
of epidote, chlorite and hornblende which display blocky
and sometimes spheroidal appearances on weathering.
Unusual garnetiferous hormnblende faugen® schists occur
west of Tupuru Creek. The weathering habit of the group
‘coupled with the general lack of sedimentary characteris-
‘ties suggest that they were originally basic igneous
extrusives or minor intrusives. N

S5igns of acid intercalation are seen in rare
biotite-sericite metaquartzites, some of which exhibit
an irregular veined appearance due to their injection
probably in the form of aplites prior to metamorphism,

2. Granites

Throughout the area extensive granitic invasion
of the Rarama CGroup has resulted in the formation of
various hybrid gneisses exhititing gneissose banding
along the contacts which is concordant with the adjacent
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rocks, ZIncorpcration of the metamorphic rocks is
considerable in these areas, where concordant lenses
have ¥een altered to produce, in general,light green
biotite—epidote—hornblende rocks.  Only to the west

of Tupuru does there occur a homogenecus granite which
is a medium-grained biotite variety and may be the
mobilized eleqenb for this area.

: The Barama eroup-uranlue association of these
‘areas allows the latter to »e included in the 3Bartica
Assemblage. .

3. Superficial Depogits

- . The white Sand Formation is extensively developed
,;‘1n the Twpuru area where it is predominantly uncon-
'solidated white sand overlylng brown sand and occasionally

massive and laminated clays in which occur fossil leaves
and lignite beds.,

STRUCTURE

13 ‘accordance with the structure of the RElue
Mountains the high dips of the metamorphics and small

scale structures suggest steep isoclinal folding through-
out the region.

Humerous changes in strike of the rocks outcropping
in the Ecribisi Creek and in the ‘neighbouring portions
of the Cuyuni River point to much fracturing and faulting.
ITo appreciakle displacements appear tc have taken place
since the consolidation of the granite, ‘and it is believed
that the course of the Cuyuni, and the straight NZ-5
courses of the Ecribisi and GOko Creeks, are due to zones
of shear and fracture rather than to. faults.:

G REA.HORmH -WEST OF 2UARTZOTCUR LAIRIVG,
 CUYUUT nivea.
Bz,ﬁ.H.ALloyd, Ceologist

Suring November the Cuyuni!'River between Quartzstone
Islands and Futudu Creek mouth was surveyed together with
~an area of 140 square miles on the east of Ukuau Creek.

Immediately inland from the swamps and gravel
terraces bordering the Cuyuni the topography takes the
form of a series of NE-SW trending ridges reaching to
500 or 600 feet and capped b»y'a thick overturden of
variegated clays, laterites and quartz sands., The
predominant physical feature is the Supenaam Hill in
the south-east, over 800 feet high, which forms a water-
shed tetween the Cuyuni and 7iribisiri drainage entering
Pomeroon to the north. The northern drainage is dominated.
by the Pomeroon which flows through low, undulating clay
hills, markedly different from the dissected terrain of
the central and south-~eastern areas.

GIZ0LOGY

Superficial Deposits
Granites

3asic Intrusives

. Volcanic Group
Rarama Group

HoWwho



~41-

1, Barama Crogp .

The group has been divided. 1nto phylllte and
tuff formations in-the north bordering the Pomeroon
~and phyllite and ' quartzite formations with some
condites in the central area. The northern formations
are predominantly soft red phyllites with interbedded
dorite-epidote~-hornblende schists,usually grey and
green in colour, containing a high percentage of
quartz and suggesting the low-grade metamorphism of
intermediate to basic tuffs, It is protable that the
phyllites contain pyroclastic material but are too
weathered to allow positive identification.

‘The formations in the central area also congist
predominantly of phyllites but are purple, silver-
green and white in colour; the purple varieties often
being associated with purplish-black manganiferous
phyllites. GExtremely fine-grained blue, pink and
cream quartzites are commonly interbedded with the
phyllites, forming resistant ridges. Where manganese
is present thke quartzites either contain lenses of
waddy" mangcniferous material, or a manganese garnet and
are thus termed gondites. Where heavily weathered,
manganese laterites occur associated with granular
gondites which are enriched in manganese oxide.

The relationship between different rock types
is inconsistent, due possibly to lateral changeés in
sedimentation, while the discontinuity of the quart-
zites suggests structural squeezing out.

2...Volcanic Group

A group of volcanic rocks is well represented in

the main river and immediately horth-west of Supenaam

Hill, . Tt consists of interbedded tuffs, conglomerates
and lavas of andesitic compos1t10n. ‘Massive tuffs
predominate, Incorporatlng beds of conglomeratic
andesite and quartz pebbles up to one foot in length
‘at Pap Island., The elongate shape of some of the
pebbles suggests derivation from rocks sheared previous
:to metamorphism, The group appears to show hardly

any effects of metamorphism although chlorite is
‘developed along shear planes in schistoze rocks close
to fault zones i.e. Ukuau mouth. The writer suggests
that these colcanic rocks may represent synclines of
the Mazaruni Group infolded in the phyllites of the
Barama Group. The low grade of metamorphism of the
volcanics is believed to point to a younger age.

3. Granites

The Juartzstone Islands are composed almost
entirely of a homogenieous, foliated hornblende-epidote
granite. At the contacts there is no sign of contamina-
‘tion while the foliation is discordant with the lineation
in the nelgnbourlng rocks, - It would appear therefore
that the granite is a high level intrusive or possibly
faulted against rocks of the "Volcanic Group®. Just south
of Pomeroon a small intrusion of biotite granite occurs,
concordant with the strike of the country rock.
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4, Basic Intrusives

[y
A

These constitute the blue~green, medium-grained
amphibolites of Supenaam Hill and neighbouring ridges.
Their strike directions conform with that of the "Volcaric
Group® in an area where the group shows signs of shearing.
At one locality at the foot of Supenaam Hill the amphi-
lite was found to te sheared but the significance of
such metamorphosed intrusives in a '‘comparatively unmeta-
morphosed pgroup is.difficult to assess.

C STRUCTULRE

The structure of the area is believed to consist
of a series of isoclinal folds with the axial planes
dipping to the scuth - suggesting a position in the
southern limbk of an east-west trending antiform which
has its acis situated to the north of Pomeroon head,
As can bde seen at Xutuau mouth the Rarama and younger
volcanic rocks have been folded together but their
relationship lies in the fact that the former are
metamorphosed and situated towards the centre of the
regional structure while the latter are unmetamorphosed
and situated towards the edge of the structure suggesting
therefore that the volcanics are younger than the Barama.

H., CECLOGY OF THE COUNTEY ARCUND TRHE LOWER'
BARAMA AND MIDDLE WAIHI RIVIR3, AUGUST-
NOVERRER, 1958,by XK. Bramlzy, Ceologist

A reconnaissance survey was carried out in the
middle Waini River and lower Rarama River areas of the
North West District during August-Hovemker, 1958. The
object was to complete (on a scale of 1:125,000) a geolo-
gical map linking together the two adjacent areas pre-
viously mapped by Bryn Davies, i.e. those areas to the
south in the upper Waini country and the Middle Barama
country,. ‘

The field work was carried out with the aid of
a provisional geoclogical map produced from the study of
air photographs.” River traveérses were carried out on
‘the Waini River as far as Maka Falls (62 miles above
Barama mouth) and on ‘the Barama River as far as Xumakandi,
thus making acquaintance with rock types described by
Bryn Davies. The geological conditions of the area were
found to be generally similar to those described previously
in adjacent areas and the main rock types are as.follows:-

5. DSuperficial Deposits Swamps and white sand
Dolerites
-4, - Younger Basic Intrusives

1

3. Delerites
2. 3iotite. and Biotite-iuscovite: Granites’

1. Phyllites, tuffaceous phyllites,
tuffs and quartzites.

The meta-volcanics and meta-sediments forming the
base of the stratigraphical table within the area were
.once classified as part of Conolly's "Volcanic Series®
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Sut are now placed within the larama Croup. The two
main types were ofien seen in rapid altermation (e.;:.
Tassawini [ .ine). Low prade regional metanorphism has
affected all these rocks and in certain areas zigher
crades -of mietaaorphiss have acted gilving, Tor exauple,

Lo

the staurolitce schist onn the Tarama liver ac St. ede's.,

The structural trend of the country occupied hy
the Taraua Croup is esseutially 3-077;  local small
variations from the regional trend :iay occur, The
gchistosity and cleavaze of individual units were
seen to e concordant with tlhie rezional stri%o,

Tight felding of the formation has occurred., It is
prohable that the localised zones of intense shearing
occurred at the same time as the folding wmovenents.
After folding came the intrusion of the rranites (to: .
the Tar west the hornh:lende granites and to the east:
ard ‘south the Dbiotite and biotite-muscovite granites)..
3xall stocks of the latter were found within the folded
“arama group. - The age relationships “etween the iwo gpranites
other than that . they are both later than the Zarama.
group is ucncertain. The metasedinents were all very
weathered; evean mine exposures fail to yield any fresh
material.

Associated with tihie quartzite leases seesn in the
west of the arca {Ite Creek-Tassawini district) are
tiie riclily nangaaiferous rocks, »ut manganilerous
phyllites cccur over a wide area. “hese manganiferous
rocks are a garnet-manganese-quartz association aad
are terued gondites. Usually the carnet (spessartite)
is extrencly weathered giving the rock a dull grey
colour ai:d appearin;; under the :iicroscope as an opaque
mangandge oxide., This particular area containing the
manganiferous lenses hiad already Lheen uapped Ly rym
Davies and later exanined by a geoloris% of the Africarn
ilanganese Coupany, Limited.

"he Miotite and Hiotite-muscovite ranites are
known L9 occur fromn a little north of Tara-amni to the
south of tlhe area mapped where the granite contiiucs
into the upper 'Jaini. iortl: of wahanna tl:e ;ranite
is found :rostly to the east of Yairi river, further
south it spreads to the west of the river also. Thae
granite is variable in couaposition and structure e.g.
(a) the developaent of a foliation produced Ly nica
alirmneat, ;reatest near :aka Falls and non-existent in
certais otlier areasy; (b) the localised developuent of
orthisclase phesnocrysts in tle granite whiich is normally
non-porphyritic.

The pgraanite is traversed Ly permatites and coarse
quartg veins, These quartz veins occasiorally siliow
shearing, - "he conposition of the .pegratites is similar

‘to that of the granite itself e.g. feldspars, quartz

and micas. The permatites are best developed around
i.aka falls,

Toliation directions in the granite were noted
M:erever reliatle. The directioas taken seemed too
variable for any useful conclusions to e .ade; they
are not Tirought out on the aerial photograpis though”
the latter go far in showing the original Jointing
patter: of the granite,

..ica schists and quartz-itica scliigts occur a litile
below laka TFalle, these are steseply dippin:: and peactrated
by unfoliated granite and pegmatites,
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‘olerlues were found ovar various areas surve

the area ruming in a hish ridge roushly north-sou
The intrusion is proaa“ly contemporaneous with the
dolerite 1ntru81ona to the north (i.e. ruaninr ar

yved.

A& laf*er dolerite intrusion occurs in +the southeast of

two
allel

to the ,’alnl setween the lloreho and the arama and the
dolerites occurrlng in the upper ‘Yaimi, I.inor dolerite

veins were noted in association with all the main
sions, Local patches of white sands occur north o
Tede's.,” Alluvial swamps merging into the coastal
mask ‘a’ zreat deal of the solid geology.

Io i:’JRU.fA- O"A" 'l”h:; A A
Dy et Car‘f:,er, ussistan{: “eologis

TITRODUCTION

This survey covers field work carried out bet
Feoruarf and ‘ay, 195G,:and was an extension of th
work previocusly undertaken in the luruwa-Siparuni
of 1957, A prellninary .gtudy of anrr occurrence of
in the Irens Creelr hasin was also carried out. An

intru-
f 5t,
swanps

ween .
e
survey

potarite

area

of seventy gquare niles including river traverses was

mapped at a scale of 1/100,000.

PHYSTOGRAPHY

The Twasinki-"unmuti (or Takwiari) iouwatains form

the main =mountains of the area and lie Lebween th
Yuruwa and ‘onawaruk Rivers along the left harnk of-

Bssequibo,  The mountains rise to sixteen hundred
in uouti (ov aRW1ar1) Lountaln and a2 inpressive
landmark - *uti ¢k - is located on this mounta

A gently sloplnr 1ater1tlc SurP ce was encountered

tne
feet

in,
-at

hze sumuit of this range but it is considered as relatcad

to the regional northwesterly dip of the rsakLro an
due to planation.. -

T
'

d nob

A plana® ion surface at 1000 feet however occurs in . .

the Kumuul i'ountains as a lateritic hLench.

CZOLOCY

Suecession

5. .Superficial Deposits: hite Sands and?laterite

4. Younrer Tasic Intrusives: lloritic-zabhro
’ doleritzs.

and

3. Roraina: Conglouerates, . sandstonaes, jasperS'ahd

. C;" 'VI‘USQ
2, Youager (ranites: “orusleqdc-?ra:“ es.

1. lazarmwmi Croup: Conglonerates, saadstones, jasp
creywackes, tuffs, cheris

- and rhyolites.

1. jlazarunf Croup

l“ ’

[

raverge of the Issequilo iver from Twasinki Fall

{ahout fi’tﬂen miles above the mouth of the Konawaruk
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River) to Siparuni mouth revealed a series of sand-
stones, quartzites, conglomerates and jaspers - part
of which were termed the 'lHuruwa Beds', during the
Siparuni-turuwa survey of 1957 - and which are clearly
folded, with dips ranging from 150 to 459, Just above
Itanimi Fall the dip was north-westerly but changed
“through westerly to a general south-south-westerly

"dlp at lMuruwa mouth. In the previous survey (Siparuni-

Muruwa 1957) a series of interbedded sandstoaeo, conglo-
merates, and rhyolitic tuffs were observed in the Muruwa
River between Pineapple Falls and ffuruwa i‘outh and it
was then said that the relationship of these to the
"Iuruwa Beds® (i.e. rocks at Muruwa mouth) was not itself
clear. The present survey shows these rocks are of

the same series and are all now united isicthe Ifazaruni
Group, Similar conglomerates and s&ndstones containing
subangular pebbles of jasper occur about twenty miles

to the west-south-west of Muruwa mouth at the head of
lMaam Creek (a right bank tributary of the Tipuru River)
and also in the Ireng Creek about three miles above

its confluence with the Siparuni River, In all these
exposures conglomerate-sandstone rocks are associated
with the distinctive volcanlc facies of the lMazaruni
Group.

2. Younger Granites

ifedium-grained non-foliated hornblende-granite
and granophyres occur at Twasinki and Itanime Falls,
Essequibo River, andystudy of the contact zone of the
granite with the sandstones shows that the granite
was intrusive through the latter, establishing the
granite as younger. At Itanime Fall peripheral plagio-
clase-amphibolite was found occurring between the
granlte and ‘the Younger Easic .Intrusives, The field
relations of the granite, the plagioclase-amphibolite
and the Younger Basic Intrusives seemed to indicate
that the plagibclase amphibolite was merely a marginal
facies of the ’‘younger noritic-gabbros which might
have been induced by contamination or stress durlng
the coollqg of the latter, v

I R

3. Roraima

‘Rocks belonging to this formation occur in the
scarp at Takwiari (or Xumuti) gfountains, and comprise
sub-horizontal bedded sandstone, conglomerate and
quartzite. 1lo jasper horizons were observed. The
base of the formation was not seen and the relation-
ship to the underlying rocks was not directly observable.

4. Younger Basic Intrusives

~ _These are represented by plutonic and dyke rocks,
the former occurring as thick sub-horizontal sills.’
They are mainly hypersthene-gabbros containing inter-
stitial micropegmatite. The dyke rocks are fresh
dolerites cutting both the lMazaruni Group and the
Younger Granites.. -

5. Superficial Deposits @ '

Wwhite and pink sands were observed in areas of
utcropping sandstone, granite and volcanic rocks
and are regarded as residual,

3
deny
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Lateritic deposits of the duricrust type were
found in the Twasinki-Kumuti (or Takwiari) glountains. M
In Kumuti (or Takwiari) mountain the laterite is about
five feet thick, and is clearly derived from the hyper-

~sthene-gabbro.

ECONOMIC GECLOGY
1d

Gold colours were obtained from pits in Sand
Creek, Muruwa River; During the preliminary prospecting
for potarite small quantities of nugget gold were re-
covered from Stone Creek in the Ireng Creek Basin.

Silver P
Associated with thehgold recovered from Stone '
Creek in the Ireng Creek basin silver was found contami<

nating the gold.

Diamonds
No diamonds were recovered.

Potarite

A reported occurrence of this mineral by a pro-
spector in the Ireng.Creek basin was made to the
Geological Survey Department. During a preliminary
examination by pitting and panning the mineral was
found to occur in the stream gravels in granite country.
The potarite was found along with the gold and only -
amall quantities of the mineral were obtained. The
mineral is only just harder than gold and the specimens
recovered being unworn it was considered that the mineral
had not travelled very far. The creek from which -the
mineral was recovered - Stone Creek - traverses granite
bedrock but rises in country in which gabbro forms
steep-sided, heavily lateritised hills.

The gabbro itself is distinctive by virtue of
its high felspathic content and the alteration of the
ferro-magnesian constituents, and these factors combine ’
to give the rock a light green colour distinctive of

‘the rock type and rendering it a mappable unit. No

ultra-basic horizons were observed and further work
on the gabbro would be required to determine the mode
of occurrence of the mineral, especially in view of
the fact that the rock is deeply lateritised. Origin
in the gabbro is considered by the writer as the most
Yikely proposition,

About ‘one mile northwest of the area studied,
an exposure of hornblende-schist occurs in which occur
clota of gabbro-pegmatite containing pyrrhotite., It
was thought that this may have some bearing on the
genesis of the potarite, but tests on the pyrrhotite
showed that both palladium and nickel were absent.
The granite bedrock was not observed in situ but a
dark siightly foliated granitic rock was observed
along the stream course, and resembled granite found
outcropping further away.

(I v -
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Owing to the small quantity of the mineral
recovered it appears best to consider the working
of the mineral as a by-product in the production of
gold. In. the area studied no special geological
conditions were observed and in view of the large
outcrops of gabkbro and the similar.geological condi-
tions over the region it is probable that the mineral
may.be more widespread than appears to be the case. -

oonde ! THE ANNAI-XKURUPUXARI SURVEY
By M.W. Carter, Assistant Geologist

~This report relates to the field work undertaken
during the period August-Hovember, 1958, and covers
an area of:.250 square miles. The country studied
included the watershed between the Rupununi and Burro-
burro Rivers, to the west of the Annai~5urama section
of the Cattle Trail, and the country lying to the '
east of .this as far as the foothills of Mount Makarapan,
A geological and topographlcal map was prepared on a
scale 1/100,000.

The Annai alrstrlp was used for bringing up.supplles
and mail and owing to the late rains the Cattle. Trail .
was only suitable for transport by bullock-cart ‘towards
the end of the survey.

'PHYSTIOGRAPHY

The 'area north of Annai is well-dissected mountain-
ous country with the Annai iountains occurring imme-
diately to the north of Annai Village., The main river
of this area is the Taramu which follows a general east-
west course before it turns northeastwards in the neigh-
bourhood of Surama Village to join the Surama river.

To the east of the Annai-3urama section of the Cattle
Trail mountainous country is also encountered, the

main river being the Surama which flows north-westerly :
in its upper reaches and then turns northerly te join
the Burro-burro.

The well developed east-west structural trend
clearly oauervable in the Fazaruni Group dominates the
topog"aphy, the mountalns belng elongated in a general

east-west direction, This is clearly shown in the field
by the small mountains. The mountain ridges are for the
rnosy part‘steep and narrow, . It is possible that the

geﬂeral east-west direction followed by the Burro-burro
and Rupununi rivers is related to this structural trend.

- GECLOGY *
Succession
3. Dolerite dykes: * .Fresh dolerite
2. Younger Granites: - Hornblende-and hornblende—

biotite~ granlte.

1, Mazaruni Group: & " Rhyolites and tuffs.

i '
,.
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1. Mazaruni Group

These, the oldest rocks in the area, cover a
large part of the area mapped and are mainly rhyolites
and altered sediments: dark-red, grey, or very dark .
grey in colour. Structurally they are well foliated)ja'”féd>
or steeply dipping with the dips of foliation vertical
or nearly so. The trend of the foliation or strike
of the dip is generally east-west and maintains this
direction up to the granite contacts. The rocks are
intruded by dykes of felspar-porphyry, micro-granite,
micaceous aplite and dolerite. It was not possible to
determine the trends of thedykes in most cases but the
dyke of microgranite was found to follow the general

grain of the country, OCne dolerite dyke followed a
NE-SW trend.

. The subordinate status of sediments associated
with these rocks was in marked contrast to the rocks
of the lMazaruni Group in the Siparuni-luruwa and Muruwa-
Xonawaruk areas previously studied. Although the rocks
in the Siparuni area show some shearing (e.g. at 3-~Falls
where the rocks are well foliated along east-west lines
with a steep dip to the south) structural deformation
is not nearly so marked as in the Annai area.

In many localities boulders of vein quartz up-
to ten inches across were found associated with these
rocks but definite quartz veins were not entountered,
though these may occur in depth, The vein-quartz
boulders were not in any way mineralised.

2. Younger Granites

‘These rocks, together with the llazaruni Group,
conprise the main formations of the area, The granite
is a pink hornblende-granite which, in places, becomes
very coarse approaching a pegmatitic facies. The
granite is in many cases porphyritic and granite--
porphyry is common, occurring especially near the
contact with the lMazaruni Group. The granite has
been seen in one place to.be layered: a lowermost
layer of massive granite giving way upwards to granite-
porphyry and this to rhyolitic rocks; the uppermost s
layer showing a return to granite-porphyry. It does
appear that some of the granite may be sheet-like in
form, and this facies layering may help to explain the
occurrence of rhyolitic rocks unrelated to the lMazaruni
Group outcrops.

The granite is cut by granophyre and rhyolite
dykes the trend of the latter being ENE-Y3YW, Aplite
dykes and quartz veins were seen transecting the
granite mass close to the foot of the north-western
flank of Mount lMakarapan,but no mineralisation was
observed -~ pitting in the creek yielded no gold, but
small quantities of buff-coloured muscovite-mica were
recovered,

-Some degree of foliation occurs in the granite in
places, but this is not generally the case. The rock
is essentially non-foliated and contains clots of
hornblend¢ material.
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3. Dolerite dykes

‘Dolerite dykes cutting both the iazaruni Group
and the Younger Granites occur. The general direction
of the dykes was not ascertained, but one dyke in the
lazaruni Group followed a NE-SW trend, and one in the
Younger Cranite, iN7-52. The dolerite in both cases
is fresh and very similar in hand specimen.

ECONOMIC GEOLOGY:
Gold

Systematic prospecting over the area yielded
very disappointing results especially in view of
the large areas covered by granite. Gold colours
were found at one place only near ¥ile 175 on the
Takama-Annai Cattle Trail, in country underlain by
the l{azaruni Group.

Mica
A little buff muscovite-mica was obtained from

a creek flowing over an aplite dyke at the foot of
the north-western flank of MMount Ifakarapan.

Radio-active liinerals

o radiocactive minerals or beryl were dis-
covered in the area.

K. ORIGIM OF THE COLUMBITE OF ROBELLO CREEX,
MORABISI -RIVER, by 1£,G. Allderidge, Assistant
Geologist.

During the February-liay field season a survey was
conducted in the area to the south of Robello creek
in the iforabisi Basin, where alluvial columbite was
formerly mined, to try and locate pegmatites con-
taining columbite, and to see whether other minerals
of economic importance were associated with them.

Rotello creek flows east across a basin eroded
in granite, which has a dolerite intrusion as its lip.
The creek and its tributaries rise on the dolerite
rounnd this basin, and along with the illorabisi river,
breaki through the ridge in the east. The granite is
a light grey microcline-biotite variety with occasional
‘muscovite, and is:.of uniform composition, unfoliated
and without xenoliths., It belongs to the Younger
‘Granite suite and .is assumed to be a batholitic
intrusion, The exact nature of thie dolerite mass
.cannot be determined without further mapping in the
north.

Pegmatites -and: subordinate aplites are common
but were disappointing mineralogically. The pegma-
tites are intruded as dykes with sharply defined
margins, and vary in width from one inch to 8 feet.
They were almost certainly emplaced into a solidified
granite and are not replacive. Complex structure and
mineralogy are unknown, very simple zoning round a
quartz core being occasionally.observed. The major
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constituents are oligoclase quartz and muscovite,
garnet being the only accessory. Some very minute
crystals of columbite were discovered and a small
patch of green beryl, but only in one area, while
epidote, magnetite, ilmenite and haematite (after
magnetlte) are of regular though not frequent
occurrence;  torbernite and gahnite were recorded
only once, It is significant that no coarse columbite
was found in ‘any of the many pegmatites of the area.
The aplites," which are less common than pegmatites
and occur as veins or cores in the latter, are of a
simple quartz-felspar-muscovite composition with
accessory garnets,

Detailed pitting and prospecting was carried
out in eluvial and alluvial material in an attempt
to trace the columbitefo its sourse. It was hoped
that by systematic pitting in eluvial material,
pegmatites containing columbite might be revealed
by surface anomalies. This proved impossible due
to the extreme thickness of decomposition, and local
anomalies caused by irregular surface enrichment.
Attention was then turned to the alluvials and it
was found that coarse cmlumbite and its associates
occur up to the heads of the creeks. None of this
coarse material could be discovered in the residual
material around these creek heads. The only times
that columbite of such a grade was obtaired away from
a creek was in a small alluvial deposit on a hillside.

t.1is c¢considered that the columbite in the basin
may have come from pegmatites at a higher level in the
granite which have now been eroded away. The area is
one of mature drainage and. there is evidence of
terraces having occurred.over much of the area al-
though most have now been :removed. .The columbite has
therefore probably been through two or more cycles
of deposition. It is usual to find the rarer minerals
in roof pegmatites and- although these may not have
been particularly rich in columbite the effect of
".the dolerite could cause great concentrations of
" heavy minerals in'the bottom of the basin thus giving
‘the 1mpre581on of a rich source... -

There is also a possibility that some of the fine

grade material may be from the granite itself, but this
is insignificant compared with the source of the coarse
mater1a1

L. PRELTMINARY REPORT ON A VISIT TO THS MANDIA
GOLDFIELD, POTARO DISTRICT, by L.L.Fernandes,
Assistant CGeologist.

INTRODUCTION

The area.was visited from 22nd February to 23rd :
May with the object of investigating the gold occurrences
in the lateritic mantle on the hills near lMahdia and
assessing their economic potentialities. Although the
Pctaro Ristrict has yielded several hundred thousand
ounces of gold most of this has come from small scale
alluvial workings and by dredging the Mahdia and lMinnehaha
Rivers, and very little has been won from lode mining or
the detrital deposits on the hill slopes. Should there
be a large enough cubic yardage of material on these hills
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with gold value above 5 grains per cubic yard, it
may be possible to hydraulic this material profitably
and extract the gold.

In the course of investigations, the Potaro-Mahdia

river channel, described by G.J. Williams in 1936 (1)
. .was- 1dent1f1ed and an attempt was made to determine
. whether the’ 1nf111ed material carried enough gold to
,:merlt ‘extraction at a profit.

G AR
e '

METHOD OF INVESTIGATIOH

Reconnaissance prospecting showed that the hills
on the left bank of the Mahdia River were poor in gold,
so0 detailed investigations were confined to the right
bank. Gold wvalues were found to decrease with depth
from the surface so routine testing was carried out
in the top 3 feet of the surface mantle. Shallow pits
were -dug at 200 feet intervals along bush lines and 1
or 1& buckets of material washed from each pit.

“ A number of pltS -and cuttlngs in the Proto-Mahdia

;channel were examined, 1 bucket of material being

washed from every foot of depth.

HATURE OF MATERTAL TREATED:

The majority of the hills prospected are covered
by smooth, rounded lateritic pisolites or pebbles,
with diameters of 4" to 1", The top 1 foot is almost
free from clay, the proportion of which increases with
depth, and pebbles are usually absent below 5 feet.
There is a striking absence of water-worn quartz or
other material associated with the laterite. ' Owing
to the round nature of the ironstone pisolites these
deposits had previously been regarded as "lateritised
outwash fans® (G,J., Williams, 1936 op.cit.) but are now
recognired as a normal lateritic ironstone composed
of concretionary pisolites forming at the expeunse of
weathered bedrock. There has been a residual concen-
tration of laterite and the heavy minerals, gold,
ilmenite, magnetite and haematite on the surfaces,
while the less stable associated minerals were
leached.

The Proto-lMahdia was a pre-White Sand river
which is now infilled with highly altered btoulders of
sandstone and other material difficult to identify
in the altered state. The river clearly played a
part in the deposition of the White Sand Formation.
The materlal infilling the channel becomes progress1vely
more sorted, altered and waterworn as the course is
traced downstream, grading into a wide expanse of
white sands and clays.

RESULTS

The result of the investigation of the hill
deposits in the area was somewhat disappointing.
Values seldom exceeded 4 grains per cubic yard, and
were mostly below 2 grains per cubic yard. The
prospect of hydraulicking the surface mantle on the

(1) williams, G.J., The geology and gold deposits of
the Potaro. Geol. Surv. B.G., Bull., No.3, 1936,
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- hills is;notlﬁery encouraging.

., In “all prospecting the Proto-Mahdia channel,
gold values were obtained throughout the thlckness
of each pit or cutting. The values obtained ranged
between 4 and 12 grains per cubic yard, and it does
seem that further investigation is merited as there
may be a sufficient volume of material to support
an organized hill-sluicing scheme.

A TOUR OF THE IMAZARUNI MINING DISTRICT
By L.. L. Fernandes, Assistant Geologist

TNTRODUCTION

Between August 13th and HNovember 12th, the

" writer carried out a tour of the Mazaruni Mlnlng'

District, visiting most of the diamond and gold

" workings between Puruni River mouth and Peaima Falls.

The object of this tour was to obtain first-
hand information on the general state of mining, and
on the activities'of the porknockers in the district.
In the course of the tour, advice on better methods
for recoverlng minerals and better working grounds
was given: to the workers whenever possitle.

BRIZF DESCRIPTIONS OF AREAS VIoI'” D D

It was not poss1ble, in most cases, to stay

?loﬁger ‘than..one week in'each area. A brief® report

on the mining activity in each area follows:

‘(a) Lower Puruni River Area

‘There are three persons worklng in the Lower.
Puruni, two of. whom are engaged in rewashing the
tailings of the 0l1ld Peter's liine. The easily acces-
sible gold deposits have been. worked out, but it
may be possible to work some terrace dep051ts near,
Peter?s JMine hy h111 e1u1c1ng.

(b) oemangLRlver Area

One crew .was worklng in this-area. The men

‘were making preparations to wash a portion of a

sandy terrace about 2 mile from the mouth of the
Semang River. An 8-foot pit showed fine gold
throughout its depth, while good diamond indications
occur in gravel 1 foot thick, at the base of the plt
Both minerals would be extracted when operations are;
started. - .

(c) Karanang River Area‘

ost of the men in this area recover diamonds
from the river bed by 'water dogging® - as diving
in shallow water without using a helmet is called.
This method has been highly successful in the falls
area during the dry season, but it is dangerous and
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‘often 1mp0381ble ‘in hlgh water. 'Iﬁ'seéms that most
of the rich. pools have been worked out. Three crews
“working on the land are having fair success,

al

(d) Meamu River Area

.Three crews totalllng 10 men were working in
the Merume at the time of '‘our visit. Both gold and
dlamonds are recovered here, and there seems to be
suff1c1ent ~payable ground there to keep them occupied
for..a few years, ~

(e) Oranapai Area’

This area has been worked for diamonds for
several -decades, and the rich spots have long since
been worked out. The population of about 50 men
barely earn their bread by winning a few diamonds -
from rewashing old tailings and cleaning the edges
around pre-existing pits. The future of this area
"is very dim..

(f) Enachu Area

The greatest concentration of men is in the
Marabunta creek area where . about 20 men work in the
flats of these creeks. There is a fair amount of
unworked land which should provide work for another
1l or 2 years. The majority of other porknockers in
the area are working in claims that have been exten-
‘sively worked in the past.

Three diving crews were operating in the Enachu-
Tumereng stretch of river. This area was worked
before . with some success, but the divers were less
fortunate this season.

(g)”EQing—Perehong‘Area

The Arodina Creek area is still yielding diamonds
to about 24 men working there. Pumpkin Creek, a tri-
butary of Arodina has a fair amount of potentially
payable unworked land which should support a small
nunber of workers for a few years, The June Creek
area and the Perenong-Upper Towaikuru Creek areas
are near exhaustion., The Lower Towaikuru area does
not seem to be as rich as were the upper reaches,
but there is a fair amount of unworked land there,
though somewhat deep,

(h) Kurupung River Area

The greatest concentration of men is at X
Landing, lower Kurupung River. About 60 men are
working in the flats of the Cartoon and Cashboy
Creeks. One claim on the Cartoon yielded several
hundred carats early this year, and now that this
is worked out more attention is being paid to the
larger area of partly worked land in the neighbour-
hood

There are a few acattered workings in partly
worked ground higher up the Xurupung, one in a terrace
deposit at Rock Point Landing, where pits are over
20 feet deep.

(o

Y

(34
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At the time of our.visit, there were two crews
prospecting above Kumerau Falls in unworked land.
A number of diving crews have 8ince entered that
area, .and according to reports, thelr prospectlng
~has Heen hlghly successful

S
Lt

1) AgalgUa—Meamu Area

There are about 40 men working from-Apaiqua
Landing, 10 of whom are employed by B3.G. Diamond
Mining Co. Ltd. in their diving operations above .

. Apaiqua Falls. Other workings are scattered on the
tributaries of the Meamu River and on Passover. Creek.
Production in this area is on the incline,

(j) West Kaburi River Area

- There are about 10 men recoverlng gold from
the flats of trlbutarles 'of the West Kaburl River
near mile 13 on the Issano Road.’ This areéa has
been exten51ve1y worked in’ the past. as the’ yleld ‘of
present working is ‘on the whole poor. There are a
number, of narrow gold ‘quartz strlngers exposed 1n
cuttings in ‘the area, but none of those examined’
could be worked economically. There is room for
further prospecting here.

1t
RN

CGNCL’US IO‘N'S“’ :

Por&nocker should be more careful in thelr K
methods of recovery ‘of gold and ‘diamonds., In several
“1nstances,‘gold occur s associated with dlamonds in
‘sufficient gquantities to merit extraction.

The steady decline in diamond productlon by
porknockers will ‘continue unless new land§ are
prospected., The ‘rich dep031ts discovered. early in
this century have nearly all’ been worked out, ‘and.
can no longer support the population.
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