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ANNUAL REPORT - CALENDAR Y EAR 1965 

GEOLOGICAL SUR VEY OF CANADA 

INTRODUCTION 

by 

Y . O. Fortkr, Dnector 

The Geological Survey of Canada carries ur systematic 
geological investigations in Canada and compiles and publishea such 
information in the form of reports, maps, and other grapblc representa­
tions. The scope of its a ctivities exi:end:- into m~ny aspects of the 
geological sciences, including gcochemi ctry, geophys i es, geomt. rphology , 
mineralogy, palaeontology, p ctrology, surficial and bedrock gP-o]ogy, 
and petroleum geology. T he Survey ' s objrcHv-ss are fourfold: ( 1) to 
systematically investigate, des cribe, and expla in the geo.:.ogy of Canada 
in order to determine the nation' s potential mineral resources, and to 
provide data to industry and others to aid in the discovery, exploration, 
and development of these and other resources; (2) to carry on o ther 
research that will contribute to our knowledge of the origin of rocks and 
minerals, thereby expanding the potent ials of the science and enabling 
geologists to investigate and explain the geology of C anada more 
effectively; (3} to deve lop new inst r umentb and methods as aids to 
geological investigations and to the search for mineral depos i ts; and 
(4) to assist in the scientific training of young Canadians to meet the 
requirements of science and the nation 1s econorny for qualified manpov1er. 

The Geological Survey c onduct s a broad category of investi­
gations of a regional nature in the Canadian Shicld, in the App alachian 
and Cordilleran geosynclinal b elts, in the sed imenta1-y hasins of the 
mainland Arctic Archipelago, and in the unconsoltdated Quaternary 
deposits. In addition, it undertakes activities direc ted towards the 
investigation of specific tapies, interest in which often arises from the 
broader regional studies. 

In 1965 the Geological Survey sent out 110 full-time fiel d 
parties and 36 short-term field parties. Of the former, fi eld inves tiga­
tions were made up as follows: bedrock g e ology, 38; s urficial, engineer ­
ing, and groundwater geology, 25 ; stratigraphy and palaeontology, 15 ; 
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mineral deposits, mineralogy, and petrology, 18; geophysics, 9; and 
geochemical, structural, or other geological studies, 5. Brief reports 
of the se investigations were published in G. S. C. Paper 66 -1 early in 
January, 1966. 

Sever al helicopter -supported large -scale reconnaissance 
operations were carried out. Operation Amadjuak completed in one 
field season the initial study of southern Baffin Island, an area of about 
50,000 s quare miles. Operation Grant Land completed half of a two-
year investigation of some 30 ,000 square miles in northeastern Ellesmere 
Island. Operation Liard, a three -year investigation of about 30,000 squar e 
miles of the northern Rocky Mountains and neighbouring plains , was 
completed during the year, as was Operation Nahanni, a reconnaissance 
of about 12,500 square miles in Logan and Mackenzie Mountajns of Yukon 
Territory and the adjoining District of Mackenzie. Ope ra ion e lwyn, a 
three-year reconnaissance covering a 26 ,000-squa r e -mile area south 
and west of the area covered by Operation Nahanni, was commenced 
du ring the field s eas on. Farther sou th, reconnaissance studies of s orne 
20,000 square miles of the British Columbia coast mounta ins were 
completed, and half of Operation Bow-Athabasca, astride the British 
Columbia and Alberta provincial boundary, was completed. In eastern 
Canada, an operation covering about 14,000 square miles of southern 
Labrador was undertaken and completed. These are but a few of the 
many large -scale helicopter -supported operations undertaken by the 
Geological Survey in recent years, which collectively have speeded up 
the geological reconnaissance of Canada by decades, and assure the 
completion of initial-stage reconnaissance of the country w ithin the next 
s everal year s. 

On a more detailed and topical sca!~, Geol og1ca St rv y 
activities encompassed a broad spectrum of projects, ran gin g from the 
study of trace elements in certain base - .metal deposits to pet rological 
studies of ultramafic rocks in north-central British Columbia; from 
vertebrate palaeontology on Somerset Island in Canada 's Arctic to 
geophysical surveys for water in. Saskatchewan; from stra t igraphi c 
studies of Precambrian sediments in the District of Macke'nzie to 
geomorphological studies in northern Alberta; from crater investigat·ons 
in Que bec to studies of granitic rocks in British Columbia; from b · ochf"m · c al 
inves tiga tions in Ontario to dam -s ite investigations in the Yukon River 
area; from palaeomagnetic studies in western Que bec t o the study of 
microfossils in Precambrian iron-formations; and from mineral 
localities for amateur collectors to studies of saltwater intrusion in 
Prince Edward Island. Many of these activities have been reporte d on 
briefly in G. S. C. Pa pers 66 -1 and 65-2 . 

The suc ces sful ope ration of a modern geological organiza -
tion requires the availability of a wide variety of electronic and other 
equipment and the skilled staff to operate and maintaip such equipment, 
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to provide services for the field personnel and to carry out theoretical 
and applied research in the various geological discipline s. Laboratory 
studies ranged from the development of a continuously recording 
magnetometer, groundwater-pressure equipment, and radiocarbon­
analysis equipment, to the interpretation of aeromagnetic data and the 
identification and interpretation of miner al and fos sil collections. 

To stimula te geological research at Canadian universities, 
the Survey awarded 74 grants amounting to $150,000 to 19 universities. 
Requests for grants totalled $264 ,263 (up $58,000 from 1964), and 18 
applications could not be accommodated . Support was prov1ded for 17 
Ph . D. thesis projects, and staff members presented lectures and 
conduct ed guided tours for numerous university groups. A staff geologist 
returned to the Survey in September after completing a two-year assign­
ment as Commonwealth Geological Liaison Officer in ~ondon, England. 

The Survey regularly publishes the results of it:s scientific 
activities in the form of memoirs, bulletins, papers, and geological maps. 
During the year the following publications were made available to the public: 
two memoirs, two economic geology se ries reports, ten bulletins, 45 paper 
se ries reports, two miscellaneous se ries reports, 39 geological maps, 
and 707 aeromagnetic maps. Approximately 310,000 copies of maps and 
reports were distributed in response to 20,025 requests. Staff members 
presented more than 100 papers at meetings of national and international 
societies, many of which were or are being published in outs ide scientific 
journals. One of the Survey 1 s economic geologists received the Leonard 
Medal from the Engineering Institute of Canada during the year for the 
best paper published by the Canadian Institute of Mining and Metallurgy 
or the Engineering Institute of Canada on a mining subject. 

In addition to its Ottawa headquarters, the Geological 
Survey maintains offices in Calgary, Vancouver, Yellowknife, and 
Whitehorse, and hao staff at the Bedford Institute of Oceanogra.phy in. 
Dartmouth, Nova Scotia. The Branch has a continuing staff of 445 (of whorn 
200 are scientists ), and provided summer employment and training for 
128 graduate and 186 undergraduate university students. 

A contract for the construction of a new two -million dollar 
Geological Survey building in Calgary was let during the year, and construc -
tion began in November. The building is expected to be ready for occupancy 
in November 1966. 
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REGIONAL GEOLOGY DIVISION 

R. J. W. Douglas, Chief 

S. Duffell, Acting Chief 

INTRODUCTION 

The division is responsible for geological rnvestigations 
of the orogenically disturbed regions of Canada, viz . the Cordilleran 
ahd Appalachian Regions and Precambrian Sh1eld. These 1nvest1gations 
are directed primarily to studies of the procE:sses a!là effects of meta 
morphism, plutonism, v olcanism, deforrnation, sedime.ntation and ore 
deposition and contribute to the assessment of the mineral potential of 
the various regions and the exploration for minerals tht...1 ein by indust:ry . 

In 1965 to carry out these :responsibilit1es there were in 
the Division 41 staff geologists , to which was added during the field season 
a complement of 3 university professors, 1 Post Doctorate Fellow, and 
8 graduate students engaged in Ph. D. thes is projects. A total of 41 
geologists were engaged in field research on 40 projeé''ts distributed as 
follows: 14 Cordilleran Section, 9 W estern Shield Section, 11 Eastern 
Shield Section, and 5 Appalachian Section. During the winter months the 
officers concentrated on the offi ce and laboratory phases of their projects. 
Many officers of the Division actively participd.ted in the progra.ms of 
various technical and s cientific organizations by p resentation of papers 
and service on committees. 

In addition to the reports on the past seasons field work 
contained in G. S. C. Paper 66 -1, many of which are in effect preliminary 
reports, there was submitted for publication a total of 40 man11s cri pts of 
all typ es . These were divided as follows: 2 Memoirs; 2 Bulletins; 4 Papcrs; 
20 maps and 12 papers for outside publication. Actual publications by 
member s of the division during the year werc 34, reprc.sented as follo\vs: 
1 Memoir, 8 Papers, 12 Maps; and 13 Papers by other organizations . 

Much time and effort was expended by the Chief of Divis-ion 
and Section Heads in the reclassification of personnel of the Division to the 
new Res earch Scientist class, the whole operation ta king approxima.tel y a 
month. 

For a period of approximately 3 months between July and 
October, Dr. G. M. Wright carried on the duties of Chief Geologist in the 
absence of Dr. C.S. Lord. 

In December Dr. R. J. W. Dougla s was transferred to 
Special Projects to edit the 5th edition of Geology and Economie Miner a ls 
of Canada and S. Duffell was appointed Act ing Division Chief. 
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Committees - R. J. W. Douglas 

Member, N.A. C. Subcommittee, on Structural Geology 

Member, Ge ology Ad v isor y Committee, Alberta Research C ouncil 

Member, Publications Committee, Geological Society of America , 

1965-1967 

REPORTS O N SEC TIONS 

CORDILLERAN SECTION 

H. W. Little 

Geological investigations of the Canad ian Cord11lera in 
Brit ish Columbia and Yukon Territory are t he responsibility of t he 
Cord illeran Section. These activ ities c ommonly suppleme :i.t or are 
supplemented by similar or r e lated investigations by geologists of other 
divisions of the G eological Surve y of Canada and the British Columbia 
D e partment of Mines. Current activiti e s are dir ected mainly toward 
t he study and integration of data a n d conclusions on the st ratig raphy , 
structure, volcanism, plutoni s m , metamorphism, and minera i deposits 
of the region. 

The separation of the se ction into two paxts based in 
Vanc ouver and Ottawa hinders the e a s y exchange of Jdta a na 1deas \...'1~1.. yed 
by most other sections. 

Field investigations w ere undertaken by all memhers of 
the sect ion, although field activities of two were limited to two 1nonths . 
Ope ration Nahanni, District of Mackenzie , wa s completed, as was the 
north part of Operation Coast Mountains, B. C., and i nvestigations were 
completed on 8 one-degree quadrangles in ce n t ral and southern British 
Columbia. Op e ration Selwyn, a 3-year project embracing 5 one -by-two 
degree quadrangles in Yukon, Mackenzie, and n orthern British olumb:i a , 
was begun. Investigations on a similar scale were continued on a rcouver 
I sland, and begun in Lardeau area. The more detailed study of Gr eenwood 
are a was completed. A volcanological study of Tertiary and la ter volcanoes 
was begun. 



- 7 -

Detailed structural studies in southern B. C., directly o:r 
or indirectly connected with the Southern Cordillera Structure Project of 
N.A. C., were initiated or continued by 3 graduate students and a university 
professor, and another professor completed similar investigations. D~tailed 
structural studies undertaken by another Ph. D. candidate in northern Yukon 
were completed. 

During the year officers of the Cordilleran Section had 
published 4 preliminary maps, 1 final map, 1 memoir ::i..nd 2 papers by 
the G. S. C., and 3 papers by other organizations. They also submitted 
for publication 1 paper, 3 preliminary maps, and 1 final m 3.p. In addition 
5 papers were submitted for outside publication . 

Activities 

A. J. Baer: concluded studies of the stratigraphie, plutonic, metamorphic , 
and structural development of the Bella Coola area. and with W. W. Hutchison 
completed Operation Coast Mountains , north part, under supervision of 
J.A. Roddick. Dr. Baer submitted for publication a preliminary map of 
Bella Coola area. 

S. L. Blusson: with H. Gabrielse completed the rec onnaissance mapping 
of Wrigley Lake (95M) and Glacier L ake (95L}, N. W. T., thus completing 
Operation NahannL He commenced the investigation of Sekwi Mountain 
(1 0SP}, Franc es Lake ( 1 0SH}, and part of Nahanni ( 1051), Y. T. and N. W. T. 
in the initial phase of Operation Selwyn . Stratigraphy and structure of 
Proterozoic and Palaeozoic miogeosynclinal rocks, and intrusive rocks 
with attendant metamorphism were studied. Dr. Blusson also assisted 
Dr. Gabrielse in the initial reconnaissance of Jennings River area (104 0), 
B. C. He prepared a preliminary map of Fra nc es Lake area , Y. T. 

R. B. Campbell: completed the study of C a noe River (83D), B. C. west 
of Rocky Mountain Trench in cooperation with R. A. Price and E. W. Mountjoy 
of the Fuels and Stratigraphy Division, who mapped the part east of the 
Trench. The primary problem investiga.ted was the relationship of Shuswap 
rocks to Proterozoic and Palaeozoic strata. With H. W. Tipper he completed 
Bonaparte River east half (92 P E 1/2), B. C., which involved the stratigraphy 
and structure of Palaeozoic to Tertiary rocks of sedimentary and volcanic 
origin and intrusive rocks of Cretateous and Tertiary age. Dr. 9ampbell 
comple_ted for publication a paper on the tectonics of south-central B . C., 
and prepared reports on Canoe River and Bonaparte River areas for 
publication in G. S. C. Papers 65-2 and 66-1. 

H. Gabrielse: completed the two remaining areas of Operation Nahanni, 
Wrigley Lake (95M), and Glacier L ake (95L}, and commenced Operation 
Selwyn, which includes Jennings R iver (104 O}, B.C., and Watson Lake 
( 1 OSA}, Nahanni ( 1051}, Franc es Lake ( 1 0SH} and Sekwi Mountain ( 1 0SP}, 
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Y. T ~ and N. W. T., with S. L. Blusson. In the Jennings River and 
Watson Lake areas, investigations revealed a sedimentary succession 
ranging in age from Proterozoic to Mississippian with volcanic members 
in the upper part. Granitic plutons and smaller bodies intrude the se 
rocks. Dr. Gabrielse submitted a paper on "Tectonic Evolution of th 
Northe rn Canad ian Cordillera" for publication b y the Royal Society o f 
Canada . With J.A. Rod dick and S . L. Blu"Js o n he p ublished " F lat River, 
Gla c ie r Lak e a n d Wri gley L a ke, Distri c t of Mackenzie and Yukon 
T er r it o ry" ; Geol. Surv. C an., Paper 64-.:,2 . 

W. W. Hutchis on: c o ntinued i nve stigations i n t o the s tr,ü' g rapLic phitonic, 
m eta m.orphic, and structura l history of the Prince Rup e t- ke na area 
and with A. J . Bae r completed Ope ration Coast M untaüu nor n pa.r t, 
under the supervision of J. A. Roddick. (s e e R odd 1c ). r. tlutcL1d,11 
prepared a map of Prince Ruper t-Skeena area and parts of the n o r t he r 
Coast Mountains, which was published as G.S.C. Map 3 -196 5. 

G. B. Lee ch: completed the reconnaissance exami nation of Kananaskis 
Lakes, west half (82J W 1/z.), B. C. and Alta. The study wa s dir e cted 
mainly towards an understanding of the structur e in t h e vicinity of Rocky 
Mountain Trenc h . Large bodies of ma g n esite were d i sco v er e d during 
the course of the work in the M iddle Cambrian Cathedral F ormation. 
Dr. Lee ch prepared maps and reports on this and other projects. He 
published in the Canadian Journal of Earth Science s , Vol. 2 , No . 4 a 
short paper entitled Discussion of The Rocky Mounta in T rench - A Problem . 

H. W . Little:: in addition to dLtties as section head, c ompl e ted the mapping 
of Greenwood area (82 E/2), B. C. The sea son wa r~ d evotcd rnainly to a 
study of faulting for the most part revealed by u nravellin g t he suc e ssio n 
of lavas of Early Tertiary age. Prepa r ation o f a section on :rviin r a l 
deposits exclusive of fuels, of the Cord i lle r a and Plarns foi the 1evision 
of Geology and Economie Minerals of C a nada t ook up most of the rem:lin­
ing time. He published a final m a p " Sa lmo, B ritish Columbia', r,t-c-1. 
Surv. Can., Map 1145A. 

J. E. Muller: continued the inves t igation of t he g eolo y of Vanc ou ver 
Island and Gulf Islands (parts of 92F, 9 2G, dnd 92K), B. C . 10wlf•dge 
of the stratigraphy, structure, petrography, a nd metamorphism of 
sedimentary and igneous rocks ranging in age from Permian to Upper 
Cretaceous was considerably adva nced i n thi s a rea. A preliminary m ap 
of Comox Lake area was submitt e d and was published as G . S. C. Map 
2-1965 . 

J. G. Souther: began a pro gram of volcanologie al study in the Cordillera. 
Initial work was on certain coastal islands where post-Pleistocene 
volcanoes were examined and the remainder of the season was devoted 
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to investigation of the Mount Edziza volcanic complex in part of Telegraph 
Creek area (104G), B.C . Dr. Souther submitted a map and manuscript 
on Tulsequah area, and prepared a paper on "Acid Volcanism and its 
Relationship to the Tee tonie His tory of British Columbia". 

J. A. Roddick: wa s c oordinator of the Coast Mountains project, which 
he carried out with W. W. Hutchison and A. J. Baer. Th . north part 
(between 52 ° and 5 5 ° N latitude) wa.3 completed. The are a includes the 
central part of what ha,, long been termed the ncoast Range batholith". 
Within this region are roughly 20-25 % gneisses, 15% metasedimentary 
rocks, and the balance almost entirely granitic 1 ocks. The rela lion­
ships between the granitlc rock;:, and gnE>i:; ses "a:y from place to place, 
but the gneisses are regarded as the oldest rock"' in the region. 

He pr ep ared a p reliminary map and r1.:po1t on norlhern 
Coa st Mountains, and a paper on the tectonics of the rE'gion to be 
published in a symposium v olume by the C. I. M. M. His mrmoir entitled 
Vancouver North, Coquitlam, and Pitt Lake Map-area, British Columbia, 
with Special Emphasis on the Evolution of the Plutonic Rocks was published 
in December as G. S. C. Memoir 335. 

H. W. Tipper: completed the investigation of Bonaparte R iver (92P), 
B. C., the easte .rn half jo·tntly with R. B. Campbell. He also investigated 
certain problems in Quesnel (93B} and Prince George (93G) a.reas. In 
Bonaparte River the tectonic history of the Late Palaeozoic rocks in 
particular was under study. Dr. Tipper submitted f or publication the 
manuscript for a joint paper with J. A. Jeletzky on the Upper Juras sic 
and Cretaceous stratigraphy of southwestern B. C. 

J.O. Wheeler: began the study o f L ardea u west half (82K W 1/2) B. C., 
which comprised the investigation of the stratigraphy and structure of 
Late Proterozoic to Early Mesozoic strata, and the petrology and mode 
of emplacement of Mesoz oic and (?) late1 intrusions Dr. Wheeler 
submitted for publicdtion a paper on "Eastern Tecton1c Belt of Western 
Canadian Cordillera'1 • He also continued as coord1nator of the Southern 
Cordillera Structure Project of the National Advisory Committee for 
Res earch in the Geological Sciences . He published in the Canadian 
Geophysical Bulletin, Vol. 17, a short pape r entltled 11 Selki rk and 
Monoshee Mountains Recent Glacier F;1Hctuations" and in addition Geol. 
Surv. Can., Paper 64-32 entitled " Bïg •' Bend Map -area, British Columbia". 

W. K. Fyson: a prof essor at the University of Ottawa, carried out 
structural studies i n the Mount Ida, Ca che Creek, and Monashee Groups 
near Shuswap Lake , B. C. to determine the relationships of first and 
second phase folds within each group, and to the folds of the other 
groups. 
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J. V. Ros s: a professer at the University of British Columbia, completed 
his detailed investigation of the easternmost part of the Shuswap metamorphic 
complex near Rev e lstoke, B. C., and established that these rocks ar e more 
highly metamorphosed equivalents of a dj acent Milford and Lard eau Groups. 

W. J. McMillan: a graduate student at the Unive rsity of British Columbia, 
commenced the examination in detail of the structure of the Shuswap rocks 
in the ricinity f Ratchford Creek, north of Revels t oke to de te rmine the 
sucres sion of folding. 

V. A. Preto: a Ph D. candidate at Mc Gill University, beg211 the study of 
eformation of t he Grrtnd F orlcs Group in Gran cl Forks a ..-e;:i, w , s t half 

(82E/l W 1/2) B. C. Despite a late start duP to an injury , he h afl uncoverf'd 
indications of large scale folding about axes plunging wes:t-Portb,, ~stc:rl ,. 

D. Tempelman-Kluit: a P h. D. candidate at McGill Univ rsity, con plet -:!d 
an investigation of the structure and stratigraphy of P alaeozoic and Mes ozcic 
rocks of Tombstone area (11 6B/7), Y. T. , and p art of the a djacent ar ea to 
t he east . He has worked out the structure and eA tabli sht"'I Permian, 
Middle Jurassic , and Early Creta ceous ages for some units. 

J.A. Coates: a Ph. D. candidate at the University of British Columbia, 
continued the study of the structure and stratigraphy of the Dewdney Creek 
and Pasayten G r oups in Manning Park, B. C. Complex fold and fault 
patterns have b een worked out and numerous fo s sil coll erHons , when 
identified and dated, will add muc h to th knowledge 0f the st r atigraphy . 

P ersonne l Notes 

A. J. Baer: was trans ferred to the Western Shield Section in Ottawc1. 
in November. 

S. L. Blusson: joined the Cordilleran Section in the spring. He visited 
the Vancouver office in May for con&u tations. 

R. B. Campbell: during the field season visited W. K. Fyson at Shusw"" µ 
Lake, was visited by G. B. Lee ch, and worked with R. A . 
Price, E . W. Mountj o y and J.O. Wheeler for one week 
from a common base. 

H. Gabrielse : addressed the Royal Society of Canada i Vancouv':! r i 
June and the Loga n Club, Ottawa on "Tectonic Evolution 
of the Northern C anadian Cord illera". He also attended the 
Annua l Meeting of the Geological Society of America in 
Kansas City, Mo . in November. 



- 11 -

W. W. Hutchison: attended the Geological Society of America. meeting 
in Kansas City. 

G. B. Lee ch: participated in the International Uppe r Mantle Committee' s 
symposium on World Rift Systems, in Ottawa in September 
and presented a paper on the Rocky Mountain Trench. 

H . W. Little: was visited in the field by R. C. Pearson of the U. S. 
Geologîcal Sur-vey. He super .... -ised V. A. Preto' s work in 
Grand Forks area. ln Fe bru.a ry he visited Ottawa for 
consultations, and in June attended the Royal Society 
Meeting in Vancouver. 

J. E. Muller: visited marine la.bora.tories in Nc1naimo and Victoria and 
marine exploration vessels of an oil company operating on 
the Pacifie continental shdf. 

J. G. Souther: joined the Coast Mountains project for one week to 
investigate post - glacial volcanoes on certain islands. 
He was visited in the field by Prof essor Kuno of Japa.n. 
In November he attended the International Symposium on 
Volcanology in New Zealand, where he presented a paper 
on "Acid Volcanism a ·l'ld its Relationship to the Tectonic 
History of British Columbia" . 

J. A. Roddick: visited Ottawa in April for a week of consultations. 

J.O. Wheeler: visited Ottawa in February for consultations and 
participated in the Upper Mantle Workshop. He attended the 
Royal Society Meeting in Vancouver and presented a paper 
on "Tectonic Evolution of Southern Canadian Cordillera". 

H. Gabrielse 

MembE:rship on Committees 

- Member, G. S. C. Exhibits Committee 

Member, G. S. C. Age Determinations Committee 

Member, G. S. C. Committee on Stratigraphie 
Nomenclature 

Commissioner to Arn,erican Committee of 
Stratigraphie Nomenclature 



G. B. Leech 

H. W. Tipper 

J.O. Wheeler 
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- Member, Committee on Geological Survey of Canada 
His tory 

Member, Standing Committee on Geology and 
Geophysics, Pacifie Science Association 

Member, ad hoc Director 1 s Committee on working 
relations h ips betwee n G. S . C. a n d National Museum 

- Member, G. S. C. Equipn-ient Commlttee 

- Member, N. • C. Subcon-imi.ttee or1 Etr~1ct11r,d 
Geology 

Member, Canadian Scientific Comrnitt ee fo · Uppe r 
Mantle Project 

WES T ERN SHIE LD SEC TIOl\i 

G. M. Wright 

The Western Shield section is res pons1ble for ge ological 
investigations i n those parts of the Canad ian Shield lying w est and north 
of the Ontario - Manitoba border. Of the 9 field projects carried out in 
1965, 5 we re in Distr ict of Ma cke r,zie, 2 in District o f Keewat1.n, and 2 
in Manitoba; this continues the trend in rece nt years of Heavy ommitment 
of personnel to projects in t he Northwest Territu1 ec. 

The use of helicopters in the West~rn Sh1e!d, hea " ' ,n 
s orne years, continues, but with a different approa h. Ins tead o.f he1ng 
concentrated uncler one party .in regional studies ;lS dunng the reconnaü. -
Rance s t age of the last dozen years, helicopters a re now use cl as 
geological lftaxi-cabs 11

, p roceeding from one part y to anoth r over 
distances of hundreds of miles according to geological needs and op ratio1' il 
factors such as break-up. This application of helciopters is m a de pos sible 
by their greatly increased efficiency and reliability . In this mann r o ne 
helicopter (under contract to Arctic Islands Section) assi stecJ Remharm , 
Hoffman, Fraser, Tremblay, a nd Bostock in the Yellowknife region wh11P 
en route to Ellesmere Island, and another was u sed by Davison, Eack, 
Donald son, and Bell in Manitoba and District of Keewatin. 

The essential completion of reconnaiss ance stud ie s in th e 
Western Shield by 1964 has resulted, as anticipate d, in the assignment of 
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most available staff to areas and problems of significance to geological 
theory and/or of importance in mineral exploration in northern Canada. 
The field projects of individual officers, outlined below, clearly show 
this trend . Nor are these studies unrelated; two major, coordinated , 
studies are now underway. The first of these is in the Tazin Arc, witp 
P.F. Hoffman, E . W. Reinhardt, and J.C. McGlynn, cornmencing 
s eparate but mutually related projects. The s e cond m volved K. E. Eade 
and W. L. Davison in projects that are parts of a proposed multi-disciplinary 
study in the Ennadai orogenic belt, designed to provipe a thorough unde r -
standing of the geology and evolution of this major, economically interesting, 
s edimentary-volcanic -gneissic comple . Other officers and their projects 
included L. P . Tremblay and H. H. Bostock, who c ompleted and continued 
respectively investigations in the Contwoyto Lake are a; J. A. Fraser, who 
continued his stratigraphie and structural studies of the Epworth Group at 
Rocknest Lake; J. A. Donald son, who carried on his investigations of the 
stratigraphy and sedimentology of the Dubawnt Group ; and C. K. Bell, who 
spent one month with a helicopter on key aspects of the Churchill-Superior 
boundary z one in central Manitoba. 

Summaries of the results of 1965 field work, in some 
cases expanded and substituting for reports in the Paper Se ries, are 
contained in Geol. Surv. Can., Paper 66-1. 

In general, these projects involved each of the geologists 
concerned in several weeks of pre -s eason scientific studies and 
operational p lanning, and in several weeks preparing preliminary reports 
for early publication of results. The remainder of the year was occupied 
by research leading to final publications and maps on current and previous 
as signments, and by other duties such as service on committees, preparing 
papers for oral presentation at conventions and meetings, and consultations 
with other scientists in government and industry. 

During 1965, officers of the Western Shie ld section 
published or submitted for publication 1 bulletin and 7 pape1 s by the 
Geological Survey and 5 papers in outs ide journals. 

Activities 

A. J. Baer: was transferred in November from Cordilleran section in 
Vancouver to Western Shield section in Ottawa. An account of his 
activities during 1965 is given under Cordilleran section . 

C. K. Bell: s p ent most of the year in Ottawa, mainly on preparation of 
his report on W ekusko map-area (63 J), which is one of four 4-mile 
areas involved in the Upper Nelson River project . Late in the summer 



- 14 -

he spent one month with a helicopter and light fixed -wing air craft in his 
project area~ examining critical are as ari.d correlating_ ge olqgical and 
aeromagnetic data. He also checked the extension of the Churchill­
Superior boundary to the east. In certain phases he worked closely with 
officers of I. N. C. O. and the Manitoba Mines Branch. In October , Dr. B e ll 
participated in a two-day field trip, exami ning three levels of the c r ust in 
t he Red Lake Distric t of Ontario. 

Dr. Bell s ubm itted a manusc ript on the Configurati on of 
t he Chur c hill - Sup e rior boundary in Manitoba for publi cat i on i n th e 
C. I . M. M. Bulleti n. 

H. H. B o stoc k : cont inuc d h is wo r k in the oint L a k e- Con woyt o Lake 
area (76 E/W a nd 8 6 H/E) , w h e re intere s ting gold depos1 t s d.r e k n o vn 
i n amphibolites of the Yellowknife Group . 

Dr. Bostock continues to take an a ct ive i t er es t 1n 
cryptoexplosion structures. In the spring, whilc on k a vc i n Ge rmany , 
he spent ten days exa mining a n d s ampling t h e R i e s Kesse 1 s t ructur e , 
and in November h e 1nad e an eight-day trip with :K . L. Curne e xam ini.ng 
eight cryptoexplosion s tru ctur e s i n the ntra l Un ite d Sta tes . Top i cal 
reports were submitted on both the se tr ip s . Du ring the year, D r. Bostock 
published a paper (G. S. C. Paper 64-45) a nd s u bmit ted a bulletin on the 
Clearwater Complex of New Que bec. 

W. L. Davison: spent the 1965 field sea son on f inal cor relation a n d 
synthesis of the geology of northe a stern Manitoba (6 4 NE) , before 
writing a memoir on the problems of metasediments, g n e iss es , and 
granulites of t he area. Assisted by W . W . Heywood, Mr. Davison used 
a helicopter (ex Donaldson) for th r ee weeks to g ain acc es s to ,1the r w i se 
inaccessible p a r t s of t h e a r ea. The r esuJts c f hu· "'ork . h cn ' d be of 
assistance in Eade's study of Hurw itz se d iment s a n d the i r g r arn t:i. z , llo t, 

in s outhern District of K e ew a t i n . Mr . Da vis on r, ubnlilt'..! :l ~n 196 i a ma 
and paper on the Cari bou River area (5 4 M) i_n î1 rth• r1 f;t:f>rfl Mé..nH ,t ~ , 

J . A. Donald s on: c arrie d h is stu d y of the s ed imentati o n a nd s tratigri'l:rhv 
of the Dubawnt Group into the Schultz, Lak r e gio n o i t he cent r al b arrer 
grounds, with helicopter traverses extending much far t h e r west. In 
addition to major subdivision of the Dubawnt Group, Dr. Donald s on h a s 
turned up evidence of a widespread regolith beneath the main sand stone 
formation , the possibility of Phane rozo i c clastic rocks north of 
Aberdeen Lake . and the presence of block faulting a s a pronounce d 
structural feature. 

During the helicopter phase of his w ork Dr. Donaldson 
carried out an experiment in 4 -mile mapping (66 A) with the ho p e of 
producing high-quality results in a fraction of the time taken by no rmal 
methods. The experiment was an unqualified succ e ss, and it is hoped 
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that the completion of the Dubawnt project will provide, almost as a bonus, 
a strip of high quality 4-mile maps from Baker Lake westward through the 
Dubawnt plain. 

Dr. Donald son with G. D. Jackson submitted for publication 
in the Canadian Journal of Earth Sciences a paper on the Archaean 
Sedimentary Rocks of North Spirit Lake Are;:i.. 

K. E. Eade: spent two weeks in the Kognak R J.ver area (6 5 G/E, H/W) 
of southern District of Keewatin in the frnal stages of his study of the 
stratigraphy and structure of the Hurwitz Group. The results of this 
research will be used as standards for further studies throughout the 
Ennadai orogenic belt. In 1965 he published G. S. C. Paper 65-8 on the 
Kognak River, West Half. Dr. Eade continued his investigations, with 
W. F. Fahrig and J.A. Maxwell, on the relative abundances of the 
constituent elements of the Canadrnn Shield. 

Dr. Eade has been selected as the G. S. C . 1 s e:xchange 
officer with our Australian equivalent, and preliminary indications are 
that his year in Australia should be a rewa rd1ng experience in Precambrian 
geology. The exchange was arranged in the belief that it would be 
advantageous for both governments to have an experienced geologist in 
its employ spend a year with the other to learn their procedures and to 
give advice on those followed in his own country. 

J. A. Fraser: es s entially completed his studies of the stratigraphy and 
structure of the Epworth Group in the Rocknest Lake area, District of 
Mackenzie, some 300 miles north of Yellowknife. The possible corre­
lation of the Epworth and Goulburn Groups was one of the interesting 
problems pursued. The presence of abundant and varied stromatolites 
in the Epworth dolomitic rocks presents a good opportunity for an 
investigation of their usefulness in stratigraphie correlation within a 
restricted basin; if they prove to be useful here, the next step wHl be to 

attempt to use them for regional correlation. It is hoped that furthe r 
work on these stromatolites will be undertaken in 1966. During 1965, 
Dr. Fraser presented data for a final map on the Kasmere Lake area of 
Manitoba, and continued work on his memoir from Operation Coppermine. 

W. W. Heywood: spent most of the year in Ottawa preparing a map and 
report on Operation Wager, which he submitted in November. He also 
submitted a short paper on the results of Operation Wager to the Polar 
Record. For four weeks Dr. Heywood assisted W. L. Davis on on the 
helicopter phase of his studies in northeastern Manitoba. 

P. F. Hoffman: a Ph. D. student at Johns Hopkins, was attached to 
J. C. McGlynn1 s field party in the Nonacho Lake area. Before break-up, 
he carried out a five-day helicopter reconnaissance and assessment of 
his thesis project - the stratigraphy and sedimentology of the Proterozoic 
rocks in the East Arm of Great Slave Lake. 
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J. C. McGlynn: in the area south of the East Arm of Great Slave Lake, 
commenced an investigation of the stratigraphy of the Nonacho sediments 
and their relationships to granitic rocks and Tazin gneisses. This study 
is part of a larger project, involving also P. F . Hoffman and E. W. Reinhardt, 
designed to elucidate the tectonic history of the large area between the 
Eas t Armand Lake Athabasca. Dr. McGlynn i s supervising the Ph.D. 
projects of P. F. Hoffman, and also that of Peter Smith on the Basl r Lake 
granites 

Dr . McGlynn dev oted much oi his t i.1n e in 1963 top epa.ring 
1- h e section on Precam b ian geology for the new edit1on of GeoJogy a id 

Eco"'lomic Minerais of t.:: a nada. Together whh ~ .. .[. 1los::- '1e publishec, a 
paper in the Canadian Jour nal of Earth Sciences on 'nù.re - ellowk11.1fe 

elations. Dis trict of Macken~ie, • W. T., Canada. 

E. W. Reinhardt: commenced an investigation of the narnre c1.ncl 0 1·1gin 
of the gneiss ic and mylonitic rocks in the area between the Mac Donald 
Fault and the Nonacho basin, south of the E..1st Arrn · f Great Slave Lake. 
The project also includes stud i es of the pattern and moyement of the majo r 
faults of the area. In the pre-break-up stage Dr. Reinhard t sha red a 
helicopter for one week with P. F. Hoffman. Whlle 1n t he Yellowknife area , 
he collected spec imens of cordierite-bea.ring gne i ss es for comparison with 
those of the Ga.nanoque area, Ontario, which had been the subject of h is 
Ph. D. dissertation. 

Dr. Reinhardt pres ented a paper to the Canad1an Journal of 
Earth Sciences on Phase Relations in Cordierite -bear1ng Gne1s ses . 

• P. Tremblay: completed his d etailed studies of the ..,o twoyto Lake 
area (76 D/14), with special attention in 196 5 to the stratig r-ap ·y of the 
Goulburn Group anô the impres s ive displ"l. y of di.i.bc> •H'· èvkes a.t(1 s11 s in 
t he area. He detached a two-man team for ten days study i n t he Beechey 
Lrtke area to the eas t . Dr. Tre m blay Cl,n1pleted lus n1 inotr Jn th,~ 
Beaverlodge area, and the fina l map of the Bz e c h ?.y L ke J.r~a , a 11-1 

c ontinued his re search o n the source rock fo r uranium at Beaverlodge. 
He als o submitted for publication a G. S. C. pape r ami map on the fil Et 

stage of his work on the Contwoyto Lake area. 

G. M. Wright: as head of the Western Shield section, prepared the l 96~ 
and 1966 field programs for the section and requests for air photograph r 

and base maps, advised and consulted with fie ld officers on progr ss i n 
current scientific projects, critically read manusc ripts submitted on the 
geology of the Wes tern Shield, and acted as s cientific adviser to the 
Division Chief on matters pertaining to that region. Preparation of 
dossiers in anticipation of the introduction of the Research Scientist 
classification occupied much of February and March. 

Sorne weeks were spent on discussions and preparation of 
a detailed proposa! for a 7-10 year, two-phase, multi-disciplinary 
investigation of the Ennadai orogenic belt. 
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In July, Dr. Wright carried out a three-week inspection of 
parties operating out of Yellowknife and lead by J. C. McGlynn, E. W. 
Reinhardt, J.A. Fraser, and L. P. Tremblay. All were involved in 
most interesting studies of key problems and areas. qr. H. H . Bostock 
had been injured and spent a few days recuperating in Yellowknife, where 
the geological p roblems of his area were discussed . In Edmonton, t alks 
were held with Dr. E. E. N. Smith of Eldorado Mining and Refining on the 
geology between Great Slave Lake and Lake Athabasca. Problems of 
aircraft and their availability were discussed with officers of Wardair 
and Associated Helicopters, particularly that of positioning helicopters 
at Yellowknife for casual hire. 

On his return to Ottawa, Dr. Wright wa.s directcd to carry 
out the fonctions of Chief Geologist for three months while Dr. Lo rd was 
on sick leave. The major task in this period was the preparation, in its 
new format, of the Preliminary Field Pro gram for 1966. 

Personnel Notes 

A. J. Baer: in December gave an illustrated talk to the Logan Club on 
the accomplishments of the Coast Range Project over the 
last four years. 

H. H. Bostock: attended the G. S. A. meetings at Kansas City in November, 
and presented a pape r on the Clearwater Complex. 

C. K. Bell: attended the combined C. I. M. M. (Western)-G. A. C. meetings 
in Winnipeg in October, where he presented a paper on the 
Churchill-Superior boundary zone. He also attended the 
C. I. M. M. annual meeting in Toronto. He spoke to the 
Upper Mantle Workshop on the geology of central Manitoba 
and to the Weston Club on Selenology. 

J. A. Donald son: attended the meetings of the Society of Economie 
Palaeontologists and Mineralogists at New Orleans in April. 
He acted for most of 1965 as Secretary of the Logan Club. 

W. W. Heywood: attended the combined C.I.M.M. (Western)-G.A.C. 
:meetings in Winnipeg in October and presented a paper on 
Operation Wager. While . there, he participated in a two -day 
field .trip to the Red Lake area in Ontario. 

J. C. McGlynn: attended the meetings of the G. S. A. in Kansas City m 
November. 

E. W. Reinhardt: completed his the sis while a winter T. O. in Ottawa . 
He was granted his Ph. D. from Queen 1 s in May, and joined 
the We stern Shield section. 
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L. P. Tremblay: attended the meetings of l'Association Canadienne 
F r ancaise pour l'Avancement des Scienc es and gave a talk 
on Roches Cataclastiques de la Region de Beaverlodge, Sask. 
In November he went to E dmonton for the Ph. D. orals o f 
Roy Watanabe, whose dissertation dealt with the cataclastic 
rocks of northeastern Alberta. 

G. M. Wright: attended a three -day field trip in the Sudbury are a in May, 
and the combined C. I. M. M. (Western)-G. A. C. meetings in 
Winnipeg in October. He also attended a two-dav course 1n 
Ottawa on the p rinciples and applications of con1. ut rs. 

Memberc,hip on Commi~ict'..::,__ 

J.A. Donaldson - Secretary, Logan Club 

J.C. McGlynn - Member, G.S.C. Committe E. on hsol1te Age Mcmber, 
American Committee on Stratigraphie Nornenclatlire 

Member, G. S. C. Cornmittee on Stratigraphie 
Nomenclature 

L. P. Tr emblay - Member, Staff Relations Comm i •tt•P. , Jrofessional 
Institute of the Public ervicP 

EASTERN SHIELD SECTIO1\T 

S. Duffell 

Officers of the Eastern Shield section engaged 1 field, o.ff:i.c.. e , 
and laboratory investigations pertaining to the geolog y of that part of tlw 
Canadian Precambrian Shield lying east of the Manitoba- tarj bounda \. 
and including Baffin Island. Field research and invest;gation werc c,=tr1 't- cl 
out on 11 proj ect s , which v aried from detailed inves t igation of pertinent 
and complicated geological problems to lar ge scale air -supported 
reconnaissance surveys of previously unknown terrain. Personnel of tt,c 
section submitted 1 memoir and 1 bulletin for publication by t he Slll· ey ~ ,J 
5 papers for publication in outside journals. Short r e ports on t he rE> ults 
of field operations will be found in the "Report of Activities, May to October , 
1965", G. S. C. Paper 66 -1 . Many of these short reports took the p lace of 
preliminary publications of previous years and this change is reflected 
i n the reduced number of manuscripts submitted during the year. 

Field investigations included reconnaissance in Wester n 
Ontario, Newfoundland, Labrador, and Southwestern Baffin Island; 
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detailed investigations of the Grenville front in the Panache Lake area of 
Ontario; the aeromagnetic anomaly indicated by recent magnetic maps of 
the Moose Rive r area 42 I; structural · studies in the Hastings Basin near 
Coe Hill, Ontario, as well as a continuation of the study of the Morin 
Anorthosite in Quebec. 

In Ottawa, laboratory investiga tions of the average chemical 
composition of large cratonic B,reas of the shield were continued as well 
as investigations into the composition of specific volcanic piles. Much 
use was made of the chemical analytical facilities of the survey in providing 
data on regional and local geological problems. Similarly the isotopie 
age -dating la bora tories s.upplied many dates, which were helpful in 
providing data on regional problems. 

Activities 

W. R. A. Baragar: submitted a paper for publication in the Canadian 
Journal of Earth Sciences on the 'Geochemistry of the Yellowknife 
Volcanic Roc·ks' and with A.M. Goodwin and J.G. Souther co-authored 
a paper for public ation in the annual number of the Northern Miner on 
the association of Mineral Deposits and Volcanic Rocks. He gave a 
paper on the Yellowknife Volcanic B e lt before the Upper Mantle Workshop 
held in Ottawa in September. In August 22 -28 he attended the Oregon 
Lunar Geological Field Conference. 

In the field he investigated the stratigraphy of the volcanic 
pile near Noranda and made a detailed cross -section of the volcanic rocks. 

R. G. Blackadar: was the officer responsible for Ope ration Amadjuak, 
a helicopter and light plane supported reconnaissance survey of Baffin 
Island south of latitude 66 °N. He was assisted in the pre -field planning 
and organization as well as field investigation by F. C. T a y l or ; P . H. Smith 
and R. N. McNeely, two graduate students acted as assistants. W. Blake Jr. 
of the Pleis tocene section was attached to the party to study the surficial 
deposits. 

The survey indicates that Precambrian granitic gneisses 
predominate, but that sufficient metasediments are recognizable to 
suggest that much of the gneissic complex is of sedimentary origin. The 
Palaeozoic cover south and west of Lake Amadjuak was more accurately 
delineated and numerous fos sil collections were made from the se rocks. 
Despite numerous rusty gossans in the Precambrian gneisses no mineral 
occurrence of economic interest were noted. 

In Mar ch G. S. C. Paper 64-42 1 Geological Reconnaissance 
of Baffin Island I was published. 
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In December Dr. Blackadar was transferred to the 
M anusc ripts and Cartog raphy section of the Survey. 

D,. M. Carmichae l: a graduate student at the University of California , 
erklf'y, c omme nc e d a thesis study in the Hastings area to es tabli sh 

the na ire of the s t r ::i t ig raphic s e quence, m e tam orphism , a nd d eformation 
o tl-e Hastings Synclinorium . 

• D11ffd': in a d · i t 0 dutie s a s H eaà of ect i.on, crit1c ally r ead 
1 m1:>moir, J h11 let i n, a n d 4 papers fo r publ i. cat ion i n rrn ts5 <3 e jou rnal s 

s well as n- rr e o u c: r ogr e r ports submitte d fo r intc r nal n se r.1.nd 
aH secti.. n repo t o fi ld work or 66- J. W1t R, A. R:, - l h re c:"br-nt.t 
for pub licati n as a Su rvey Bulle i n a ma ruse .,.;~..,t o'1 thP B 1r,e .,. .,.t}, P11 e 
Gra u i t"" of the Mount Wright r e a , Quebec- J,,,_,·f u L:, · .:in < 1·: 

WriP-ht wrote an article o n t he work of o-,"' Sl, .. V.,!' i• .• 1 ,·l <1r>r- L,;:..11ttc1. .... 

Shield sin e 1952 . whi~11. ,vas published ir the a nnal l''î'.1hc'· 91 tre ~hr h 1 

M i ne r . 

In Ma c h h e a ttc n d e d the C. I . M. convention in T oronto 
and took the app ort nity t c onsult with o fJcers of the Outa ri-:> Departme,...t 
of i ne s a d Bél ffinland Iron M in<" s . 

ay he att ended a field t ip on ucfüur ç,enlogy, which 
was condu cted b y o fficers of the Sudbury office of the Ontario Department 
o f Mine s . 

ln July, fo r inspecti np r p oses,}, is i .erl t ~ _ oo<Je 

Riv project ;,.•t ich was the inves tigat ' n of il arg·, rn gn~tic ano ;;ly 

de l ineated in t ae r omagn i c rr,rtp s of t hi> arca. AJso hr-- visit e c1 • J. 
Frarey t he P nac he Lake a re a. and· A11 :z1ist vic:t , ·rl 1hP c,r, ·• 'lti !l"' 

Quch~c Cartier Mining C ompany at P ort r~1·t.ir , r" •n n. "-, 1 R, ''1 

anrl Mount right T hes visits p r oved o e r oi:-t he nri, · ,,J t.,.on1 b<> 

1ojn ofv ·ew cf ,-o sult t ·onwith the otfic-f'rc: ,, 1-tlf' Po ·1r, 111.:t:•)• ·1 

gec logi c: .s n in us t r y. 

In Pce m b e r h e wa c: c1 0 1 t ci Act·n C h , Pf of ')jv i -=dor --:- 1 

~ni de ermi a t e e r iod wh " e r . R . J. w· '!)011.gl;::is 1c; 1•ppari11, thP 

ma u s e i t fort e 5 t h e d it ' n of G o l o gy ,1_ ·11.d c 0mic in ralr f 
Canada. 

R. F. continue d hi s fie d and labor2to · ._t1d;e,.. of hP ~tr1ct ,.c, 

petrol ogy, a d tecton ic significance of a o t o s i tic i nt 1s ·o. e of t €. 

'a tern Canadian Sh i e l d. D r ing the f'eld s a s 0 1'~ - pl 0 t"' -i~ st 1 d•, 
of the Morin Anorthos itc i n Que be c . In epte m e .,. e re ce1ve d 1 a-. e 1 

absence f r om the Surve y to lecture at Q e n ' s Unive r s · t y for he 
academic yea r during t e abs e n ce of H. R. W y nne - dwards. 

H i s pap er " T he M ichikamau A n o rtho s ·tic Int u s ion 
Labrador" w as p u blished in Vol. 2, No. 4 of t h e C a nadian Journa l of 

Earth Sciences. 
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W. F. Fahrig: continued field, office and laboratory investigations on 
the age, petrology, and tectonic importance of Diabase Dyk.e Swarms in 
the Canadian Shield. With K. Eade and J. Maxwell he continued study 
of the variations in the chemical composition of large cratonic segments 
of the Shield in New Que bec. With A. Larochelle and E. Gaucher he 
published a paper in Vol. 2, No. 4 of Canadian Journal of Earth Sciences 
on Palaeomagnetism of Diabase D ykes of the Canad5.an Shield. He acted 
as Chairman of the Precambrian section of th. Upper Mantle Workshop 
in Fe bruary 1965, is a member o f he A ge Determina t i on and P alaeo­
magnetic committees of the Survey, and :i.n N ovemb r wa.s a ppointed a 
member of the American Committee o n Strat~.graphk Nomencl.ature . 

M. J. Frarey: continued his study of the strati.gr.aphy a.nd structure of 
the Huronian rocks and the nature and significa,nce of the Grenville front 
in the Panache Lake area on Lake Huron. Associated with him in this 
work was Dr. R. T. Cannon, an N. R. C. Pos t Doctorate F eUow from 
Mc Gill University. Dr. Cannon ' s s pec "al studies were conc .rned with 
the analyses of structures and rock fa.bries along the Grenville front, 
particularly in the v icinity of Killarney . 

Dr. Frarey att ended the N. S. F. field trip on Lake Superior 
geology from June 15-30, which w as h e ld under the a u s pices of Michigan 
Technological University and which included visits to all the maj or 
mining districts surrounding Lake Superi or • 

.A.. M. Goodwin: joined the section in July, coming t o the Survey from 
the Ontario Department of Mines. He has had many years of experience 
in the Canadian Shield with particular interest in volcanic rocks of the 
Superior Province and their contained minera! deposits. In August and 
September he made a short preliminary reconnaissance of the Timmins -
Kirk.land Lake belt prior to comme n cing a full scale study next year. 
He lectured to the Dawson Club of McGill University on Archaean 
Volcanism and presented a paper at the G. S. A. in Kansas City on 
Archaean Volcanism Patterns and Problems and acted as chairman of 
the 11 Symposium on Strata Bound Sulphides II at the C. I. M. M. meeting 
in Toronto in March. 

His publications during the year, all on work done while 
with the Ontario Department of Mines were as follows: 

1. Geology of Heenan, Marion and Genoa Townships, 
O. D. M. Geol. Rept. No. 38. 

2. Volcanism and Gold Deposition i n the Birch- Uche 
Lakes Area, Trans. C.I.M.M., vol. 68, pp. 94-104. 

3. Mineralized Volcanic Complexes in the Porcupine-Kirkland 
Lake-No randa Region, Canada; Econ. Geol., vol. 60, No. 5. 

4. Preliminary Report Volcanism and Mineralization in t he 
Lake of the Woods -Manitou Lake-Wabigoon Region of 
Northwestern Ontario; O. D. M. P. R. 1965-2. 
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G. D. Jacks on: w ith J. A. Donald son submitted a manuscript on the 
" rchaean Clastic Sed im entar y Rocks of the North Spirit Lake Area, 
N. W. Ontario" to the anad ia n Journal of E rth Scienc e s. P ublication 
is ex ccted soo n . 

In the field he car r ie out a ntudy f t he geolog y in the 
vicinity of th€ ll.tfflnland Iron Mines for p ubh at10n on a scale of 

11,:h to 1 ,ni e , orle w s cump eted irJ ~" • 'f_ :-, , r:i .:.,ck · _ ' l /5 u.11 1 

.7 -;c f"e, lis oi â. r uthned i l P<ip~r &- L 

R. Skinner: dudng t h e fie l d s eason of 1965 corn.p1eted nvestigati ns 
1; tl-i1.::. Sioux Look t,t area of • W .. Ont ar io, m~k·11~ ,artir. il, 1 use ')1. 

reccv1tly p b isheG aeron1agnetic maps of the dr a. rl aise, 1nvest gut••< 
th, hed1~ock geol0gy 1 the- Moosc R i ver ar,:.,d r-t,J ! 1 • 1 . ,-1 r,, .-

the 1.:ause of the strong no. t ea-ster y tren 1ng rn-"-,! '1€ L1.< <" n.<n1 .. 1 f 

delin eated on recently pubhshed aeromag11P.tlc maps ol the reg-ion. 

In the office hc continued prepz.ration of - "Y'<'Jl"'c.,i1· on trc 
Tetagouche Lake , Bathurst and Nepi s quit Falls map-areas of New 
Brunswick. 

I. M . St evenson: submi tted f or pub lication a n1emo1r and final map on 
Ope ration Leaf River , lh1:: ïe Ll wcrrk for whi-:::h was corr1pld?d 111 1963. 

He commenced t"econnaissance geologic 11nve&t1gation oi 
a relatively unknown ar a of abrador, ""Wl 1rntll,i ud N.T. S. bl cks 
23 n. ai d 13 C, D , E ~nd F , cover , ng m ost of blocks l_j E n 1n th 
se· s n of 1965.. In Se temb r he acce tecJ clt invi atio11 t ar.t.cnd t'le 
of i ial plant opening of th Mari une Cernent omp,.1,,1y .~t B o; ield, 
Nova Scotia o n September Z9 . he econü1n c p tenua . u{ th:_ 1 TH:.sf re­

depo its 1n t E' B r o kfield area was recognized !->y Ste•rcn',, n rl'J ~in_r r·':1E: 

course of field work in the Truro 1nap-al'ed in l,,~u , ancJ st•.b"'~ l t..E:i1~~ _­

rep rted in Memoir 297. 

_::::. C. Taylor· wa , ass1g n .d to Op~ratlon A a juc:.k Jor approxur.:...tt y 

s ix months of the yea r, du ring ,h ch t1me he udc..ctGu t - fi eld 
planning a n d preparat ions , s tudy of maps and air phot s and l gi 1 1 -ti 

organization. He submitted final maps of pre ·i us work :m the 7 nolciJ._., 
. nd Nonacho map-areas of t he Northwest erritories, wh c h dre to b~ 
su 'h:.quent y 1 cluded in an 8-mile publication. ith E . Schüle.r lw 
ubhsh d - pa c r in Vol. 50 , . 9 Septernber 19b '.:> :..ssne . i:r1t-

Ameri c an Mineralogist on "Sp . sartite - Q artz ocks fro Hovd coc .. • 
He is a member of the quipment ~ommitt,oe. 

Personnel Notes 

S . Duff e ll : Attend ed the C. I. M . M. Conv e n tion in Toronto in Mar ch . 
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R.F. Emslie: is on leave of absence from the Survey from September 
to May to actas a substitute professor at Queen's for 
H . R. Wynne -Edwards. 

W. R. A. Baragar: attended the Oregon Lunar Geological Field Conference 
in August. 

I. M. Stevenson: attended the official opening f the Maritime Cernent 
Company at Brookfield, Novd Scot"ia 1.n September. 

G . D. Jackson: attended the C. I. M. M. Con rention in Toronto in Ma.rch. 

M . J. Frarey: participated in the • S. F. field trip on Lake Super ior 
geology in June. 

A. M. Goodwin: attended the G. S. A. couvent~ n at Kansas City in 
November and C. I. M. M. C nvention in March at own 
expense. 

R.G. Blackadar: transferred to Manuscripts and Cartography section 
in December. 

Membership on Committees 

F . C. Taylor - Branch Equipment Committee 

R. G. Blackadar - President, Arctic Circle Club 

W. F. Fahrig - Age Determb.ation Co mmittee of G. S. C. 
Palaeomagnetic Committee 

- American Committee on Stratigraphie Nomenclature 
as of November, 1965 

W. R. A. Baragar - Executive Committee, Ottawa Branch, C. I. M. M. 

M. J. Frarey 

R.F. Emslie 

S . Duffell 

A. M. Goodwin 

- Executive Committee, Geologist Group, Professional 
Institute 

- Advisory Committee, Department of Geology, 
University of Western Ontario 

- Stable Isotope Committee of G. S. C. 

- Executive Committee, Ottawa Branch C. I. M. M. 
until April, 1965 

- Vice President and Chairman, Program and 
Publications Committee, Geological Association of 
Canada 1965-66. 

- Member National Advisory Council on Research in 
the Geological Sciences until July. 
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APPALACHIAN SECTION 

W. H. Poole 

The Appalachian Section undertakes geological studies and 
mappjng of all geologic al materials within the folded and unfolded r ock s 
r,f the Appalach1an syst min anada, that ic;,, in southern Qupbc--. , cw 
Brunswick, P ince Edward 1slanù, Nova Sc.ûtia ana 1 :ewk...: N 4land 
{Islanu). The ob1ectives of th:is :research a re rne a escriptlon, interpre­
tation , and dynthesis o:t the stratigraphy and seàiment0logy, :_;:tr1.1cturt> 
igneous and metamo rphic petro logy , tectonic h1s tury, a>1d metall0gen 1 

f the region, and t r~ late all rocks and ·lf nor-:-;t <s C'l e,_ ' . 1n1 • t. ni w rc:d 

to one another in s pace, tirne, and evolution. 

In the Eastern Towns hips of .._uebec 1n·:1 v. ,_ rP r ,illf 

southern New Brunswi k, short examinaücns were m;:ide of the · 1 er 
Palaeo zoic rocks and their complex stratigraphie ar,d structural 
relationships; and samples of old granites ·.n Easteri. Tu·~nships éi.nd 
s outhe rn New Bruns w ick were collected for possible isotopie age 
d eterminations. In northern Nova Scot1a, cJeta1l ~cJ s 1...d,cs of _o .rc. r 
Palaeozoic strata were continued in Cobequ:id cnmtains ,· 1 J c:vrvlpletF- 1 
in Antigonish Highlands . In N ewfoundland, ? '3truct1 1 ral study o · 
Bay cl' Espoir strata was completed. Investigation of the Uruovician and 
Silurian rocks of the Red Indian Lake and Burgeo are as, which contain 
the rich Buchans base meta.l mine, was beg1·n. And study 01 the Great 
Northern Peninsula was started with the lower Palr\e0z J.C st::.-a.ta anrt 
ult amafic rocks of the Hare Bay regio n . rhese latter two r jectA w1ll 
complete 4-milc studies of all but a small a:rea of NPwfoundlBnd n tt"{: 
A.va on Peninsula. . ummary accounts of the i11v estLgat on'- é're carn,.,~ 
in Geological Survey Paper 66 - 1. 

Through ut the year geolog1~t~ oit 1e a~ctiou wcre 
consulted by earth :Scientiste 1n governrH:t ~• ""Cr ,t.i "-', • ,. î Lt r' 
explo ration con1panies anrJ by 0·tt1 dents . 

Dur ing l '}b5 , geoi ists 0f the Se('.t:J.0n uol:ir;hed 8 ~l-o.c'" 
<1.ccounts and one edited ,symposium in Geo10gü:al • ur":'ey aper- ànd 

2 papers in o utside journals. Submitted for pubhcatior ov thP 

Geological Survey were 2 m a ps. 

ctivities 

F. D. Anderson: completed a detailed structural f:fndy of the 
O rdovician slate and phyllite succession in southern Newfound land. 
Superimposed structures and the thermal history associated with 
granitic intrusions were integrated with tectonic evolution of the a.re;:i, 
{mainly 1 M/13 ). With W. H. Poole, he examined the stratigraphy o f 
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Wood stock area and adjacent Maine. With D. K. Nor ris he published a 
short account on deformation of strain-slip cleavage by bedding slippage 
in Paper 65-2. He submitted for publication a final map of Big Bald 
Mountain map-area (21 0/1 }, central New Brunswick, and with 
H. Williams a final map of Gander Lake (West Half) map-area (2 D W 1/2), 
central Newfoundland. He continued preparation of a memoir on the 
geology of Belleoram map-area (1 M) , southern Newfoundland. He 
provided advice on the geology of rnineral claims and of possible sources 
of rip-rap in southe rn Newfoundland. 

D. G. Bens on: completed investigations in the Merigomish are a. (11 E/9) 
as part of a continuing pro gram of stratigraphie and structural stud y o f 
the pre -Carboniferous rocks and granites in the Antigonish Highland, 
northern Nova Scotia. In a test of the va.lue of SCUBA <living to strati­
graphie studies , he examined sea. bottom outcrops and collected 
Palaeozoic fossils of the offshore extension of Silurian Arisaig Group, 
aided by G. Bartlett of Bedford Institute of Oceano graphy . He began 
preparation of a preliminary map of Mer igomish and Malignant Cove 
(llE/16} map-areas and of a memoir on the four contigous map-areas: 
Locha.ber (11 E/8), Merigomish, M a.lignant Cove, and C a pe George 
(11 F/13). 

J. W. Gillis: began investigations in the Great Northern Peninsula 
(parts of 12 I, P; and of 2 L, M) Newfoundland for publicatio n at a scale 
of one inch to four miles. The past season' s work was concentrated on 
the allochthone of lower Palaeozoic strata and ultramafic suite in the 
Hare Bay area, and the nearby autochthonous lower Palaeozoic shelf­
type carbonates, quartzites, and shales. As an a.id to this work, he 
examined type sections of the Cow Head Group and Table Head Formation 
on the west coa.st of the Newfoundland accompanied by Professors 
H.B. Whittington and C.H. Kindle and by Dr. R.B. Neuman of U.S. 
Geological Survey. He is continuing preparation of a memoir on Port 
aux Basques are a ( 11 0), southwest Newfoundland. 

D. G. Kelley: continued investigation of the pre -Carboniferous strata 
and granitic rocks in the Cobequid Mountains, northern Nova Scotia. 
Particular attention was given to structures and to Silurian and Devonian 
strata, which include Devonian strata lying above the Lower Devonian 
Knoydart Formation. He spent a week in Cape Breton Island arranging 
for a Geological Association of Canada field trip in 1966, and participating 
in a tour of Mariner Mines property with four exploration geologists and 
the Nova Scotia Deputy Minister of :t,.,1ines. He spent several days in the 
Cobequids and Joggins areas with M. J. Copeland on Silurian and 
Carboniferous stratigraphy. 

He was consulted during the year by geologists engaged 
in or planning exploration in Nova Scotia. He critically examined a 
map proposed for publication by an outside agency. He commenced 
preparation of a summary of the Carboniferous in the Canadian 
Appalachians for the Fifth Edition of Geology and Economie Minerals of 
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Canada (R. J . W. Douglas, editor). He served as a member of a Branch 
Committee on Central Technical Files; as a Direc tor of the P r of es sional 
Inc::titute, vice-chairman of a standin g committee a n d member of 
anothPr; and as chairman of a committee of Geolog1cal Association of 
'":r1.nada organizing field t ri s for 1966 meeting in Halifax. In December 

e publj shed with W. O. Mackasey, G. S. C. Paper 64-34 " B asal 
Mic;c::·c::sip ";:i.n Volcanic Rocks in Cape Breto"l faland, N"'va Sc 1.: · "• 

~-W. ·e,ile· co npleted in August a two-year asi:;ipnment s 

CommonwE:.alth Geological Liaison Offic . r r, London, Er,_R ·1nd . Beto,. . 
-returning to Ottawa , hP m ad e bnef visits to thP base 1nctal d o it at 
Tv:r g1,, Irrland , t, ◄ h C r ish tin rninP" .,.., t ► •, )rc, , ; n1 ° n·<>~. ~n 

northern TrEhnd, anrl to 1hE' Cd-rhqniferon., str~ ;:i,, ,~c,,•,~nd. H~ .. 

final report on tht BPthcn lat L-tk• area, lv\1: t'·H:1.Ti T· r-,,1~.r-,, {1 rfJ, 
was published by the QuPbec Dep;:1,rtmeI't of l ah•r 0,1 R., .cr1 1 ~. lt 

edited a symposium on g11ides to 1nineral explcratio , hfrh. ".;;:,.c:: 

republished in the paper series of the Geolo gical ... urvey. Wliile , 1 

England he served as a member of the Royal Soci":t •y' r., ... u,)cc,n1mitte r 
volcanism and of the Geological Society of London',. stf:cring commJt+ee 
for the volcanic studies group. 

W. H. Poole: serveù as cti.nr H ad o f th~ : ect io'1. H"' E'xam.ined the 
lower Palaeozoic stratigraphy, structure, and tectoni.c relat.ions in 
Eastern Townships and western and southern New Brunswick. He 
carried out a sampling progra aime d r1t obtaining Rb-Sr isotopie age 
determinations of several granite bodie s believed tr 1-,av" ½e•·n .,.,.,p1,.~~<1 
early in the evolution of these reg ·ons. In October, he xamined the 
geology of Woods ock are a and adjacent ;=dnr. rit 1

1 F. D nder.,0r1. 
He prep,,red <' i 1·ogra hy of re •c arch p r J' r,+- r·n-r1.-i n n hy th r-
ur ey from 1955 to the presPnt (4 8 eni-ri.ec::) ,...,. Atl:t,nflc fr , r rtc •i-: 

Ec< nomic Council (APE ), I P pu l"sh eà ·, t rir,, .. ·- ~1,.1 · ·• ·1 c 

s clinlf'ntn on activ~tie c, of the .r.::e tian. He organized , c nti-dy 1 rr> d 

and chaired a 2-da works o 1 tt,:iw,. . r • ~ ]0~ r 1 ri 7,, ph,i, , , 

of the ,am' dian Ap alacbi1 1 t·gion . ln 5c Jh .• 1.Jb . , ... ,,, u.o .i L 

for part of the 6-dav lntf'"r-1.atioral Upper Mantlc mPeting and \.\é:.3 

selected as the editor of over fortv pape rs to cClm rise t e ... , mp i,i.•irn 

nn Continental Margins an I sland rcs to b p 1bl shPn y the s, """e" .. 
He served as a member of a Departmental Committee on Rei::ent (":r1 r , 1 
Movements and Seismic R gionali~ation a.nd as a member f a t,uh­
committce on struct iral geology of the National dvisory C mm1ttee on 
Research in G eo logical 'ciences. He critir~lly ~YamJ.ue a memo,r 
and a paper for publica ion by the urvey, and exa.mined 01 e apE'r ;,nr1 
one ma intended for p blication by outs1de ;>µen ici', .. He ;,, n1 .,.,. J.,, 

a contribution on the stratlgr3.phy and tectonics of the pre -Cd.t boxu r .. 'U& 

rocks of the mainland part of the Canadian Appalachian region or the 
current revis ion of Economie Geology No. 1 - Geological and Econ rni:: 
Minerals o f Canad a - R. J . W. Douglas, editor. 

H. Williams: began investigations of the Ordo vician and Silurian strata 
in Red Indian Lake (East Half) map-area ( 12 A E 1/2) and Burgeo 
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(East Half) map-area ( 11 P) , the last are as to be examined in central 
Newfoundland for pu blication scale of one inch to four miles. He briefly 
examined the geology of several areas in Newfoundland: Notre Dame 
Bay area with W. S. McKerrow and R. B. Neuman, White Bay area with 
W. R. Chur ch, Fortune Bay area with F. D. Anderson, and Avalon 
Peninsula. During August, he accomp anied Professors Marshall Kay 
and J.F. Dewey on an examination of the geology of Ire land t o determine 
its similarities with Newfoundland. In two days of October, he briefly 
examined the geology of southern New Brunswkk under the guidance of 
R. R. Potter of New Brunswick Mines Branch. With F. D . Anderson , 
he submitted for publication a final map vf Gander L ake (West Half) 
map-area (2 D W 1/2 ), central Newfoundland . He continued prepa:ratio n 
of a memoir on the geology of Bo twood m a p-area. (2 E) , and began 
pr eparation of a contribution on the stratigra phy and tectonics of the 
pre-Carboniferous rocks of Newfoundland (Island) to the current 
revision of Economie Geology No. 1 - Geolo gical and Economi e Minerals 
of Canada - R. J. W. Douglas, editor. 

Personnel Notes 

W. H. Poole: continued as Acting Head if the Appalachian Section. 
He attended the Canadian lnstitute of M ining and Metallur gy 
meeting i n Toronto and the New England Intercollegiate 
Geological Conference in southern Maine. 

F. D. Anderson: attended the New England Intercollegiate Geological 
Confer e nce in southern Maine . 

D. G. Benson: attended the New England Intercollegiate Geological 
Geological Conference in southern Maine. He presented 
a talk to the New Glasgow Ro tary Club on the historical 
geology of Pictou County . 

J. W. Gillis: transferred to the Halifax office at the B edford Institute 
of Oceanography during the spring of the year , where he 
joined D. G. B e nson. 

D. G. Kelley: attended the Nova Scotia Mining Society meeting at 
Ingonish, Nova Scotia. 

E. R. W. Neale: returned to Ottawa in Septembe r having complete d a 
two -year posting as Commonw ealth Geological Liaison 
Officer in London~ England. He returned to Ottawa via 
the Pacifie, and en route, he visited the Geological Survey 
of India, the Geological Survey of Japan, and the Hawaiian 
Volcanological Obs ervatory . 
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H. Williams : a ttended t he Canadian Institute of Mining and Metallurgy 
m eeting in Toronto and the Ne w E n gland Inte r colle giate 
G e olo g i c al Confere n ce in southern Maine . He cont ributed 
a sum mary o f the t ectonics of Newfoundland to the Uppe r 
Man tle Wo rkshop, Appalac h ian Se ss ion , in Ottawa. 

W .. I-r. Poole. 

J . W. Gillis 

D . G . Ke lley 

Membership on Corn. nittees 

:t,fcmbe.1, Dl!partmt.:ntal r.o rr,mi.t~(:.c on l-- .-~:: c r1 

C1ustal 110\( mens a,l,i 'l .S .... ~l r :,,-•Ü•Jll 

emb( r, Sul con1 1:~ t _ ...in. t 1 t.• ! -~~ 

National Adv :sory Conunit.e, __ ,n ~ . .._, •_.t 

Geological Sciences 

- Member, Founding Commit tee, Al orthea.stern 
Se ction , G e ological Society of America 
C ha i rman , A ppa l achian Disr.us s ion G1oup, wimer 
sëss.ion 1 96 4-65 

Member, B:ranch Committce on c~ntral T <!c hnical 
Files 

- Chai rman, Commiti:ee organizing f i eld trip s , 
Geological As sociatio n of Canadc.:., HaL.fax 1966. 

- D ir e ctor, P r ofe s sj_onal InstltUtL ü Publ:.c S,uvice 
of Canaàr1. 

- Vice - ch irman, Cla.ss ificaticr1 and ;;iiala:>:~-e.3 

Com.r:nitte:..e, Profe~8io ... 1..1.1 !-ri.; ·icute 
- Member, Leg islahon 2.nd By ~a.Jo.' _, Co,nn'Üc~ ., 

Profe~sin n al Institute . 

FUE L S AND STRATIG R APHY DIVISIO.l\. 

J . F . C a le y, Chief 

INTROD U CTION 

T h e Div i sio n ·s co ncerned primarily wtt the g eologic"'.1 
inves tigation o f the unmet amorphosed, stratifieà, and l a r g ely n 1a:r- . ..11e 

fos siliferous rocks - the Phanerozoic rock s - in which the oil, natural 
gas , and coal are mos t generally found. 

The principal work of the Division, therefore, is to 
determine the succession, lithology, structure , age and correlation of 
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the sedimentary bedrock formations in Canada; to chart and otherwise 
illustrate the surface and subsurface distribution of these rocks in space 
and time; to carry on research in structural geology, stratigra.phy, 
palaeontology, and to study the petrologic and organic constitution of 
coal seams . 

To discharge its fonctions the Division has an interlock.ing 
scientific staff consis ting of stratigraphers, structural geo lo gists, 
palaeontolog:i.sts, petro logists, s edimentologists, and subsurfa.ce 
geologists, and is subdivided :into the following 5 sections, each with its 
own sphere of responsibility. 

Petroleum Geology Section: - D. K. Norris, Head 

The section is responsible for investigation of the stratigra.phy, 
sedimentology, and structure of the relatively unaltered rocks, which 
may be source rocks or serve as reservoirs, for nat.ural hydrocarbons 
and coal; for the delineati.on of a.reas of poss ible economic :importance; 
and for basic research into the origin, migrations, a.nd accumulation of 
fossil fuels. 

Palaeontology Section: - D. J. McLaren, Head 

The function of this section is to define and recognize in 
layered rocks the biochronological units of the geological time scale, 
and to furnish regional and intercontinental correlations; to conduct 
research into the taxonomy, morphology, evolution, eccUogy, and 
distribution in space and time of fossil plants and a.ni.mals; to catalogue 
and curate the National Collections of invertebrate and plant fossils; 
and to advise Branch geologists on the application of palaeontology to 
the solution of geological problems. 

Arctic Islands Section: - R. Thorsteinsson, Head 

Responsible for the stratigraphie and structural investigations 
of the sedimentary rocks in the Canadian Arctic Archipelago; to interpret 
the results of this work for the purpose of delineating areas of possible 
economic potential for oil and gas; and to conduct basic research into 
the origin of s edimentary rocks and the mechanics of their deformation, 
to furnish data on the processes of migration and accumulation of natural 
hydrocarbons. The work is essentially similar to that of the Petroleum 
Geology Section, but the section faces special logistical problems 
peculiar to this region of Canada. 
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Western Plains OU and Gas Office, Calgary: - ,:c R. T.D. Wickenden, Head 

This office is responsible for regional subsurface . studie s . 
i n the we stern provinces, the Northwest Territories, and Arc tic 

rchipelago , as an aid t o exploration for oil and gas; and for research 
in sedimentology, sedimentary petrology, and micropalaeontology to 
provide data for solution of problems of t he m ig ration and a ccumu ati n 
of natura hydroc arbons . In add ition this office stores, maintains, 
preserves, nd mak s available for examination b y Branch and n u str 
g eologi t s , the cores and samples result in from rilling un lan s 
ad ministered by othe f e d e ral governme n t depa r t m entc; ma·nt ins 
st cks of Survey repo r ts a nd ma s for di s t r · t ·• 1 by s l · a s a ~e,-ui- .. 
to industr y; and furnishe s geol gical informat ' o .. , a .. advke to O c er 
gov rnment agencies , suc li as epartment of NorLv-. r1, , f.J.-' rs ,. 
National esources, t he Ind i an Aifairs Branch, Dep ,1 tn1Pnt :'I 

Citize ship and Immigrat ion, and the National Energ B a r • 

Coal Research Section: - P. A. Hacquebard, Head 

The responsibilities of this unit are to study the phys ica 
prope rties of Can adian coals b y use of quantitative p e trogr a phic analyses 
in order to provide data on (a) te c hno1 o gica1 behaviour of coal (b) corre l a ­
tion of coal eams , and (c) compositionai and textural characteristics 
of coal seams on a regional and chronological basis ; to und e rtake 
pal nolo gical s tudies to provide a better understand·ng f Ca1bonife:rous 
and Permian stratigraphy by (a) e stablis hme nt of ertical distribu tio of 
spores through detailed i nvestig a tion of type s ections • (b) rovid ing field 
geo logi sts with p alyno logical age de terminati ns, and (c) tax n mie 
s tudies of new spore types; to carry out fund amen t ci, palyno -pe c·rok :r~r r·,.--­
studies on origin o f variouE coal cons tituents o r. ~ at' c0 Of' o ,,.nckr>'.: 
p at bogs, on metamorphis n 1 of coal a nd org nie c nsdtue ts, o n eff -t t 
of geo logic se t ting on natur f co a l; to eva n .te .thr. l=: .,~ Jo g1; .:1. .1 1 '/ ::-1 

possibilities of Canadian coals using p etrogra h, .,i.ll p- y nu .. 
co mbined with other s tratigraphi e methods i n the study f coal s 3.nd 
contiguous rocks; a n d to provide tr aining, research facilit· es, and t' Jv 
projects for foreign geology graduates in coo eration wHh United Natw r,8 
and N. R. C. fellowship arr a ngements. 

GENERAL 

The Division maintains at Ottawa a permanen t repository 
and examination facilities fo r rock cuttings and co res from all ""'ells rillE, 
for oil and gas in Ontario. During the year 39,085 samples, rep r es ent­
ing 222 wells in Ontario were rece ived, and prepared for micros cop · c 

,:cSEE under PERSONNEL 
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examination. This material was made available to visiting geologists for 
study and representatives of the following companies availed themselves of 
this service: Consumers Gas Company, Imperial Oil Enterprises Limlted, 
Socony Mobil Oil of Canada, Limited, Pan American Petroleum Corporation, 
British American Oil Company, Sun Oil Company, British Petroleu_rns, Nith 
River Petroleums Limited, Roberts,on and Ac, sociates; Consolidated Mining 
and Smelting Company, Shell Cànada U.mited. 

Samples from wells drilled in the western provinces, and 
samples and cor es from we.lls drilled in Northwest Territorie s, Yukon 
Territory, and Arctic Islands are made available for study at the 
Western Plains Oil and Gas Office in Calgary . (See report of Western 
Plains Office). 

Acknowledgment is made to the follow ing persans and 
organizations through whose cooperation information and/or dr:i.lling 
samples and cores were received: W. D. Brittain, Director, Drilli ng 
and Production, Ontario Department of E nerg y Re sources and Manage -
ment, for samples of wells drilled in Ontario; Mr. W. A. Roliff, Imperial 
Oil Enterprises, for cores of wells drilled on Anticosti Island, Quebec; 
Oil and Gas Conservation Board, Alberta for electric logs and samples 
of wells drilled in Alberta; Department of Mines and Petroleum 
Resources , Victoria for samples of wells drilled in British Columbia; 
Nova Scotia Department of Mines for making available drilling information; 
Department of Mines, Agriculture and Resources for drilling information 
in Newfoundland; Mines Branch, Department of Lands and Mines, 
Fredericton for drilling samples in New Brunswick; Petroleum and 
Natural Gas Branch, Department of Natural Re sources, Regina for 
well samples, and to officers of man y oil companies for much us eful 
information and discussion relative to exploration for oil and gas in 
many parts of Canada. 

PERSONNEL 

The total continuing staff of the Division at time of writing 
is shown below: 

Location 

OTTAWA 

CALGARY 

Scientists 

26 

21 

Te c hnic ians 

10 

3 

Clerks & Typists 

3 

5 

Mrs. P.J. Hakan, stenographer and Mrs. M. E. Neilson, 
typist at the Calgary Office resigned and were replaced by Mrs. M. L. 
Bellard and Mrs. M.A. Seburn respectively. Mr. R.B. Miller, 
Assistant Technician at the same office resigned. Mr. A. L. Bowering 
joined the staff as an As sis tant Technician. Drs. W. S. Mackenzie and 
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R. W. Macque en joined the Petroleum Geology Section and Dr. W. W. 
Nassichuk became a member of the Arctic Islands Section; all are based 
at Calgary . Dr. N. C. Ollerenshaw and Mr. B. A. Latour of the 
Petroleum Geology Section, were transferred to Calgary. Dr. R. T.D. 
Wickenden relinquished his duties as O fficer in Charge of the C algary 
Office in order to devote full time to micropalaentologica.l work, and 
Mr . B.A. Latour assumed the duties of "offlce manage r " . ln this 
connection a lso , an d as an interim measur e, Drs. Î-\clyca, .3tott . anù 
A"tken as surned the responsibili t y of scient1flc leadership a t the Calgary 
Office . M r . R. L ~ Cox continued post-graduat e study in pal ynoJogy at. 
Stanford University. Mr. R. L. Herr, Scientif1c Officer , Petro leurn 
Geology Section, resigned in Augus t to tak-P a te= r hing p n ·iLors. 

Caley, J.F. 

Frebold , H. 

MEMB E RSHIP ON COMMITTEE 

- As sociate Editor, Easte rn Canada, A .• A. P. G. 
1961-1966 

- R epres entative for Eastern Canada, Basement 
Rocks P rojec t, A.A.P.G. , 1960-1966. 

- M ember, Committe e for Publication, A . A. P . G. 
- Member, Committe e on Committees , G. S. A. 

196 :, - 1966 . 
- Member, Permanent Council, W r]d Pet-roleum 

Congresses, 1959-1967 . 

Repr esentativ e for Canada, Sous - ... o>nmission du 
Jurassique CommissioT.' de Si;r"ltlg-raphi , Uni.un 
International e des Sdenr.eF: Geolüg "qt..es. 

PRINC IPAL RESEARCH SCIENTIST 

Dr . H . Frebold 

Dr. Frebold continued his research on the Juras sic 
System in Canada in the field and office. In the field, special attention 
wa s given to the Triassic-Jurassic bou ndary. In tht! office, stu _ y of ~'H,' 

large collec tions of Juras sic fos sils made by Dr. H. W. Tippe l', in the 
Taseko Lakes area of British Columbia, was continu<:!d and a manuscript 
on the Hettangian Ammonoids of this are a was prepa re d for p u bl · cation 
as a G. S. C. bulletin. During a 3 week stay at Stanford Unive 1 sity the 
described faunas were compared with Hettangian faunas collected in 
Nevada by Professer S. W. Muller. 
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Res earch on fos sil collections made by the British Columbia 
Department of Mines and Petroleum Re sources was continued, and results 
of this work will be published as a G. S. C. bulletin. In addition 3 reports 
were prepared on fossil collections from British Columbia and Yukon. 

Dr. Frebold represented Canada on the Juras sic Committee 
of the International Geological Union. 

REPORTS ON SECTIONS AND LABORATORIES 

PETROLEUM GEOLOGY SECTION 

D. K. Norris 

The Petroleum Geology Section is responsible for the 
systematic investigation of formations that may contain oil, gas, coal, 
or saline substances, in bath undisturbed and orogenically deformed, 
sedimentary s equences, for the delineation of are as of possible economic 
potential for these substances, and for basic research into the mechanics 
of deformation of layered media, the kinematics and dynamics of 
structural types in layered , sedimentary rocks, and the origin, migration, 
and accumulation of fossil fuels. Maps, suitably illustrated reports, 
and compilations portraying the are al distribution, geologic structure, 
and physical history of these formations, are prepared for general use. 
Progress and final reports on the mechanics of formation of structural 
types have been published by the Geological Survey as well as by 
professional, non-governmental organizations. Samples for all wells 
in eastern Canada and for selected wells elsewhere are made available 
for study by interested persans that they may extend basic data on the 
stratigraphy and structure of areas where active search for fossil fuels 
is continuing. 

Eight staff members undertook field investigations in 
Canada' s s edimentary basins du ring 1965. A preliminary account of 
their findings is published in Paper 66 -1 of the Geological Survey. A 
summary account of their research activities follows: 

Activities 

R. L. Herr: prior to his resignation continued his study of Upper 
Cretaceous rocks in the subsurface of the southern Alberta Foothills. 
He submitted for publication by the Geological Survey a paper titled 
"Upper Cretaceous Alberta Group in the Waterton Gas Field". 
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R. D. Howie: continued examina tion of wells drilled in the Atlantic 
Provinces, assisted oil company geo logists interested in the area, and 
pr epared a detailed geological log of Langley Frozen Food Plant Montague 
No. 3 w ell. In addition to the preparation of the annual A. A. P. G. 
report on developments in the oil and gas exploration of eastern Canad a 
for 1965, he continued the preparation of maps and sections for the fifth 
edition of the Geology and Economie Minerals of Canad a, and completed 
the final revis ion (with L. M. Cumming) cif the Rasement ocks p.1·0 1ed 
of the A. A . P. G. Mr. Howie is continuing his study of tne s t ructur e 
and stratig-raphy of the Stone Creek oil and gas iieJd, New Brunswick, 
is preparing an index of wells drilled for oil, gas, and water in Que be--, 
and is making a detailed log of the Kelly' s Cross Ii!o. 1 è :.nnoüd drill­
hole, Prince Edward Island. 

Mr. Howie, in joint authorship with J . z. ,:; . Mil ne, 
published "Oil a:rid Gas Developments in Eastern Canada in 1964" in 

Bull. Amer. Assoc. Petrol. Geol., vol. 49, no. 6, pp. 841-853, 19h5. 
He bas submitted for publication by the Geological Survc y "In dex of 
W ells Drill ed for Oil, Gas and Water in the Atlantic Provinces for which 
samples are on file in Ottawa". 

E. J. W. Irish: continued bis study of the stratigraphy and structure of 
the Belly River, Bea.rpaw, Edmonton, and higher format ions of the 
Albe rta Plains. Det2.iled petrographic studies of rock samples from 
these formations are continuing. 

During the year Memoir 334 titled 11 Geo logy of the Rocky 
Mountain Foothills, Alberta", was published. Dr. Irish ubmitted for 
publication by the Geological Survey a manuscdpt tjtled "Structure of 
the Foothill s and Eastern Mountain Ranges, Alberta and Briüs::, 
Co lumbia between Latitudes 53°15' and 57°20 1 l\J')rtl-i. 11 , c: 11J prt:pared the 
map compilation, geological notes and selected refeI ·nces fo:r the 
Guide book of the Cypress Hills Plateau publlshed by the hlb • ·ta Socie1 ~ 
o f Petroleum Geologists, September, 196 5. 

B. A. Liberty: spent two weeks in the field with Dr, T. E. :S ton on 
detailed studies of the Silurian stratigraphy of the Niagara escar ment 
from N iagara Falls t o Manitoulin Island, and spent one week with Dr. 
G. Marshall Kay of Columbia University, examining a11d tracmg 
Ordovician rock units from N ew York State into Ontario. He c ontinued 
studies of Middle Ordovician stratigraphy in the Peterborough-Kingston 
area, o f Middle Ordovician bryozoa, of trace elements in rdovician 
rocks of Ontario, and of post-Precambrian outliers in the Canadian 
Shield. Dr. Liberty continued the preparation of a n emoir on the 
Palaeozoic Geology of Manitoulin Island, and was extensively consulted 
on the geology of the Ottawa Valley for construction and enginee ring 
proj ects. He answered enquiries relating to the indus trial mine rals 
and p e troleum pos sibilities of Ontario. 

Dr. Liberty published two papers, titled respectively 
"Middle Ordovician Stratigraphy of Central Ontario" and Upper 
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Ordovician Stratigraphy of the Toronto Area" in the Michigan Basin 
Geological Society Guide book for 1965. 

B. MacLean: continued the cataloguing and classification of reports 
received under the Canada Oil and Gas Regulations, prepared for 
publication maps showing the oil and gas fields and related data for the 
Prairie Provinces and British Columbia, assisted in the compilation of 
geological data on nort hern Canada for the rev!.sion f the geological 
map of Canada, prepared monthly summaries of oil and gas activities 
in Western Canada and continued the pr para.tian of isopachous and 
facies maps for southern Yukon and Northwest Territories. 

Revised editions of Map 1039A - "011 and Gas Fields a ~nd 
related data, Alberta and northeastern Britlsh Columbia", and Map 
1044A - "Oil and Gas F ields and related data, Saskatchewan and 
western Manitoba" were submitted by Mr. MacLean and published by 
the Geological Survey . 

D. K. Nor ris: continued structure fa bric studies in coal mines of the 
Canadian Cordillera with a view to am..lyzing the kinematics and 
dynamics of deformation of the layered Kootenay Formation and the 
mechanics of transport of thrust plates. He continued detailed studies 
of the lithostratigraphy of the non-marine Jurassic and Lower Cretaceous 
rocks of the southeast ern Cordiller a of Cana da, and with Dr. W. Fritz 
extended correlations of the early Middle Cambrian Formations from 
southern"' Alberta and British Columbia to northern Montana. Eight 
manuscripts arising from research investigations within the section 
were critically read, and administrative duties were carried out. 

During the year Dr. Norris published 11 Stratigraphy of the 
Rocky Mountain Group in the Southeastern Cordillera of Canada11

; Geol. 
Surv. Can., Bull. 125; "Structural Analysis of Three Extension Faults 
in Number 4 Mine, Canmore, Alberta", Geol. Surv. Can., Paper 65-16; 
in joint a·.1thorship with R. D. Stevens and R. K. Wanless 11 K-Ar Age of 
Igneous Pebbles in the McDougall-Segur Conglomerate, Southeastern 
Canadian Cordillera", Geol. Surv. Can., Paper 65-26, and with F. D. 
Anderson "Deformation of Strain Slip Cleavage by Bedding Slippage in 
Bay d'Espoir Group, Newfoundland", Geol. Surv. Can., Paper 65-2. 
With W. H. Fritz, he submitted for publication in Geol. Surv. Can., 
Paper 66-1, a paper titled "Lower Middle Camb-rian Correlations in 
the East - Central Co rdillera11

• Dr. Nor ris also submitted for publication 
in an outside journal a paper titled "Structural Analysis of the Queensway 
Fold, Ottawa, Canada". 

N . C. Ollerenshaw: continued studies of the structure and stratigraphy 
of the southern foothills of Alberta. A preliminary map with notes ïs 
in preparation for the Limestone Mountain area. A geo logical investi­
gation of the Marble Mountain and Fallentimber West areas was initiated 
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and completed in the 1965 field season. Preparatory photogeologic 
work was initiated on the L ake Minnewanka East area, and he provid ed 
preliminary geological data fo r the Departme nt of National Defence. 

Dr. Oller ens haw submitted for publication by the 
Geological Survey a preliminary geological map " Burnt T imber Creek" 
with marginal notes. 

R. A ._ Price :_ commenced work on Ope ration Bow - Athabas ca, a 
reconnaissance investigation of the regio nal geology o f part of the 
Rocky Mountains in Alberta and British Columbia, in collaborat10n 
with Dr. J. D . Aitken, and w1th Dr. E. W. Mount ioy of McGill l>nivP.r-' •ty. 
A pre liminary photogeologic interpretation of most of t hP area was 
prepared prior to the tielr-1 season, approxirni'ltelv ,_,rie •1- 1f o, th - ri,-1,-i 

work was completed in 1965. The preparation of geolo~ical map:: ,i 1• rl 
other illustrations presenting the results o± this inve stigation was 
initiated. Dr. Price critically read dght Geological Survey manuscripts 

A pape r titled "The Tectonic Significance of Mesoscopic 
Subfabrics in the Southern Rocky Mountains of Alberta and Br ·tish 
Columbia" was presented to the Royal Society of Canada and submitted 
for publication by the Society. 

B. V . Sanford: continued studies of the Palaeozoic rocks of s outh­
western Ontario, with emphasis on the remapping o f the Devonian 
System and its lithofacies in the subsurface. 

Two of Mr. Sanford' s papers were published b y the 
Geological Survey in 1965, the one tit l ed "Salina Salt Beds" (G . S.C. 
Paper 65-9 ) and the other "Oil and Gas Fields, Southweste rn l .tario" 
(G.S.C. Map 6-1965). He submitted "The Sil.u:han Oil a11d Ga2. F:elcls 
of Southwestern Ontario" for publication i n the Pape r Serks oJ t.l:le 
Geological Survey. 

G. C. Taylor: completed the field phase of Operation Liard. 
Compilation of a preliminary map of the total are a ha s been complet~d, 
and a preliminary report is being prepared . He supervised a Ph. D. 
the sis project by R. T. Bell on the Proterozoic r o cks 0 1 the are a. 

Well Sample Preparation Laboratory (W. U. ter Haar Romeny in charge)· 
During the 12-month period December 1 , 1964 to December 1, 1965, 
output of processed samples totalled 218,228, of which 175,838 were 
from Western Canada a nd 40,764 from Ontario, Que bec, and New 
Brunswick. In addition , approximate ly 94 samples were reprocess e d 
and 1,626 samples were reserved and stored. The average monthly 
output was approximately 18,20 0 samples. 

The Co re Centre on Laperriere Street, Ottawa, was 
r eorganized in 1965 and considerable time was spent in the development 
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of diamond drill core slicing p ro ce dures and techniques, and the setting 
up of a work shop and viewing facilities. Throughout the year examination 
facilities of the laboratory were made use of by a large number of 
industry geologists, especially those c•onc erned with wells in E aste rn 
Canada. The following table shows samples received and processed, 
as well as other related statistical information. 

Ill 

Per sonnel Notes 

E. J. W. Irish: attended the Fifteenth Annual Field Conference of the 
Alberta Society of Petroleum Geologists in the Cypress 
Hills Plateau, Alberta and Saskatchewan. 

B. A. Liberty : lectured at C arleton University, to the Wee ton Club, 
and to the Kiwanis Club on the geology of the Ottawa Lowlands 
and environs. He was co -leade r with Dr. N. Gadd on a 
lecture and field trip given the Brookfiel d High School 
Science Club, and was co -leader o n the field conference 1n 
central Ontario of the Michigan Basin Geological Society. 

D. K. Norris: spoke on the structural analysis of small scale features 
1n coal mines to the Mo ntreal Geological Discussion Group, 
and on the XXII International Geological Congres s to the 
Logan Club and t he Geological Wives Association. 

N. C. Ollerenshaw: was one of t he judges for the Geological Survey' s 
Annual Field Photography competition. 

R. A. Price: attended the annual meeting of the Royal Society of 
Canada, where he spoke on his investigations of tectonic 
fabrics in the E astern Cordillera. He also delivered two 
l ectures at Princeton University on these investigations. 

B. V. Sanfordi attended the annual meeting of the Ontario Petroleum 
Institute and particip ated in the field trip to study Devonian 
rocks in New York State and Ontario. 

W. U. ter Haar Rom eny: visited the Alber ta Cons ervation Board and 
the Saskatchewan Department of Mineral Resources to 
study well-and-core sample prepara.tion and storage 
procedures. 



Province 
or RECEIVED PROCESSED REPROCESSED RESERVED 

District 

Core Core Core Core Sam-
footage Samples Wells footage Samples Wells footage Samples Welh, footage ples Well 

u 
Alberta N 90.627 565 0 175.038 1101 0 0 0 0 0 0 

D 
N.W.T. E 0 0 0 0 0 0 0 0 0 0 0 

T 
Yukon T. E 0 0 0 0 0 0 0 0 0 0 0 

D 
Ontario M 39 .085 222 15 35 39.083 223 0 94 r 15 35 434 1 

I 
Que bec N 1.192 2 0 1. 192 2 0 0 0 1 r92 2 

New E 
Brunswick D 487 1 0 487 1 0 0 0 0 0 0 

L,.) 

CP 

Totals 0 131.391 790 1535 218.322 1330 0 q4 1 1335 1 1626 3 
Western 0 90.627 565 0 175.838 1101 0 0 0 0 0 0 
Eastern 0 40. 764 225 1535 4 2. 484 229 0 94 1 1.5 35 1626 3 

Operating days 24 6 Man Days 1187 

Overtime 2 29 

Training, le ave, other wo k, etc. 3 0 9 309 

Production àays W. S. P . 871 

Production days C.S,P. 36 

Development and Production days 8 1 

- ---- ----
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Membership on Committees 

R. D. Howie: - Chairman, Appalachian D iscussion Group, 1965-66. 

E. J. W ~ Irish: - Chairman, Calgary Bra nch, Prof es sional Institute 
of the Public Service. 

- Technical Chairman, Fifteenth Annual F ield 
Conf erence, Alberta Society of Petroleum 
Geolo gis ts. 

B. A. Liberty: - Chairman, Ottawa Geoscience Discussion Group, 
1965-66. 

- Chairman,• Vocational Gui dance Committee, 
Kiwanis Club of Ca :rlingwood. 

D. K. Norris: - Member, Departmen tal Seismic Regionalization 

R. A. Price: 

Committee . • 
- Member, Departmental Satellite Information 

Committee. 
- Member , Geological Survey Exhibits Committee. 
- Scientific liaison between the Geological Survey and 

the National Film Board. 

- Member, Geological Survey L ibrary Committee. 
- Member, G eological Survey Central Technical 

Files Committee. 

B. V. Sanford: - Chairman, Committee on Statistics of Exploratory 
D rilling , American Association of Petroleum 
Geologists. 

- Member, Ontario Computer Project Committee. 
- Mem be r, O ntario Stratigraphie Committee. 

PALAEONTOLOGY SECTION 

n·. J. M c Laren 

A total of 124 reports were p repared by members o f the 
Section on 1,628 lots of fossils. These lots were submitted by the 
following: 

GSC Field Officers ..••.•.•••.••••..•••.••• 
Othe r Government Departments 

1,498 
21 

Industry o•••··· ••o••··•••o••······ ......... 58 
Univers i t i es .... o ••• o • • • • • • • • • • • • • • • • • • • • • 4 8 
Mis cellaneous •..•..•.• ; • . • • . • • . • • . . • • • • • • 3 
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In addition, 8 reports on 73 lots were prepared for GSC 
officers by outside experts at our request. 

Loans totalling 800 lots other t han types were made to 28 
individuals and institutions in Canada and elsewhere; a total of 126 lots 
of fossils and 133 plaster replicas were sent as gifts or in exchange to 
10 individuals or institutions throughout the w o rld. 

In Canada and five other cou tries there are 39 experts on 
particular groups of fossils, or students working under supervisio o f 
such experts, engaged in studies of GSC material that result in r eporü 
to field officers and/or publications on CanadiaP f ssil s AH m;üerial 
identified, types, and figured specimens are returr1"' d and d •posit 0 è 
with the Geological Survey. During the year, in a.drl itnn 10 P 1 rr'i ts 
to field officers, such studies have resulted in 4 manuscr·pts for 
publication by the Survey, and 6 papers published elsewhere. 

Forty-two geologists from universities , oil companies, 
and abroad have visited the Section in order to examine rollections or 
consult with members of the Section. 

The Section continued its responsibility, in collaboration 
with the U. S. Geological Survey, to review translations of t he Russian 
Paleontologicheskiy Zhurnal for the American Geological Institute, for 
publication in International Geology Review. Severa] rnembers of the 
Section are readers for the Paleontological Society . 

During the year two additional papers in the "Illustrations 
of Canadian Fossils" Series were published, bringing the total now 
published to 8. Members of the Section pub li.shed 1 Me 1oir , 1 

Bulletins, 4 Papers and 6 abstracts with the Sui v·"'Y- ,n-i, in r.1dd 1tion, 
7 contributions in outs ide journals, and 1 abstract. 

Type Collection 

T. E. Bolton continued as curator of the Type CoJlertion 

A total of 1,431 types described in both Survey and outs ide 
publications were added to the Type Collection of the Survey in 1965. 
Publications in which these types were reported are as follows: 

GSC Bull. 

Paper 

103 
120 
121 
123 
127 

64-55 
65-5 

Cretaceous pelecypods, British Columbia .••. 
Cretaceous ammonites, Canadian Arc tic 
Pleistocene fauna .........•.. ..•...... .... 
Triassic ammonites ...•..•...........••.•. 

119 types 
5 

22 
57 

Ordovician ostracod s, Northern Ontario . . • . • 302 
Mesozoic Flora, Canadian Arctic . . .. . . . . . • . • 343 
Cretaceous Flora, Western Canada ......... 120 

968 
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Types in Outs ide Publications: 

Boucot, A. J. et al. {Calif. Inst. Tech.), J. Pal., 
39:3 •••••••••o•••••oe•••••oeoooooeeoeoo 5 

Carlisle, D. and Susuki, F. (Univ. Calif. ), Can. 
J. Earth Sei., 2:5 • • . . • . • . . • • . • . . . • • • . . • • 29 

Cobban, W.A. (USGS) and Jeletzky, J.A. (GSC), 
J. Pal. 39:5 . . . • • . • . . • . . • . . . . . . . • • . • . • • • 2 

McGrego r, D. C. {GSC), Bull. Can. Petrol. Geol., 
13:3 0 0. 0 ♦ 0 0 0 0 0 GO O O O O O O O O O O O O • 0 0 0 GOGO O O O 0 

McLaren, D. J. {GSC), Bull. Can. Petrol. Geol., 
13:3 00000000•••••••••••00000000000•0000 

Nassichuk, W.W. and Furnish, W.M. (Univ. 
Iowa), J. Pal. 39:4 ..•. .••.•..•.•..•..••• 

Parsley, R. L. and Cas ter, K. E. (Univ. Cincinnati), 
Bull. Am. Pal., 49:221 ..••...••..••..••• 

Whittington, H.B. {Harvard Univ.), Bull. Mus. 

51 

21 

4 

9 

Comp. Zool. Harvard, 132:4 ...••.••.•••• 342 
463 

Ten loans of 49 type specimens have been made to outside 
specialists at their request. 

Activities 

E. W. Bamber: wrote 13 reports on 540 lots of Carboniferous and 
Permian fossils collected by GSC field officers and others; did two 
months of field work with Operation Liard in northeastern British 
Columbia and southeastern Yukon; acted as outside reader for the Journal 
of Palaeontology; attended the 1965 Geological Society of America meetings; 
and assembled information and photographs for a contribution on 
Carboniferous and Permian palaeontology in 11 Geology and Economie 
Minerals of Canada". 

W.A. Bell: (retired) wrote 19 reports on 109 lots of plant megafossils 
and completed one manuscript entitled "Illustrations of Canadian, Fos sils: 
Carboniferous Megaplants of Eastern Canada" for publication by the 
Geological Survey. He was author of GSC Paper 65-5 published during 
the year. 
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T. E. Bolton: r e ported on 36 lots of Silurian fos sils from No rthern 
Ontario and Arctic Canada. With Miss J. A. Legault, he continued an 
inve stigation of trilobites collected from the O:rdovician and Silurian 
rocks of Anticosti Island, Quebec. Description of an Upper Silurian 
bryozoan faunule from Arctic Islands was completed and submitted for 
outside publicatio n . Bio stratigraphie studies of Ordovician and 
Silurian r ocks of Southwestern Ontario, in c ooperation with B. A. 
Liberty, were undertaken during the field season. A paper i llustratlng 
Silurian Fossils of Ontar io was completed. He attended the October 
CIM-GAC meetings at Wi nnipeg. He continue d as Cha irman of the G SC 
Committee on Stratigraphie Nome nclatur e . Ten manusc ript were 
r eviewed a s chairman of the Publications Comnittee and A.<: sis tant 
Editor to the Geological Ass ociation of Canada. Two manusc:du1 C" 1e re 
critically r ead for the P aleontology Society and two P. '.1 allj H t'-1 t, :r t}1P 

Arnerican Geological Institute. 

T. P. Chamney: wrote 5 reports on 96 lo ts o f Mesozoic and P,\laeozoic 
microfossil samples for GSC field officers. He contributed several 
verbal reports to industry as a re sult of numerous visits t hroughout the 
year to the Calgary laboratory. In a two week visit by an i nd us trial 
worker more than 1,000 microfossil lot s were reviewed an compared 
with the Alaskan zonation. This has brought ou r gros s Mesozoic micro -
fossil zonation to near completion for the Canadian Arctic Coastal 
Plains and Mackenzie River Delta area. Field sampling on thP- northern 
mainland east of the M ackenzie Delta w i ll complete he n'gional 
Mesozoic control. This latter project foi:- 1966 will be cond 1c t ed i n 
cooperation with a National Museum field party in the same area. 
Fie ld and laboratory research was undertaken on the uppermost 
Cretaceous and Paleocene beds o f the Cypres s Hi lls Plateau. R esults 
included geological road logs, field lectures, ar;,d a geo l0 gica1 rriap 
(co -authored) of the area for the Alberta Societ r of Pet rnle1•ni 
Geologists I field conference at M e dicine Hat . He was general ch3 ,rrr an 
of this conference. A display o f Geolo gical Su r:vey n1apc, p11hlfr'3tjnri.~ 

rocks and minerals was prepared, displayed anci sup ervü;ed ar t 1.:: 
annual exhibition o.f the Calgary Rock and L apid ary Society.. Liaison 
with the Research Council and Univer sity of Alberta continued with the 
presentation of a l ecture and laboratory demonstration in the sp:rhg 

0

'1. 

which a Mesozoic Micropalaeontological Zonat ion of t he Ar ctic Coas t.~1 
Plains was presented. 

M.J. Cope land: wrote 7 fossil reports on 6 5 lots o f Palaeozoic micro­
fo ssils for field officers, industry, and other organizations. He spent 
part of a field season collecting Silurian and Devonia n microfo ssils i n 
Nova Scotia, New Brunswick, and Gaspé, Quebec. He published 
Geological Survey Bulletin 127 on Ordovician Ostracoda from Lake 
Timiskaming, Ontario. He continued his studies of Ordovician-Silurian ­
Devonian Ostracods of Eastern and Arctic Canada and Eurypterida from 
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various localities. He visited Washington in October to examine type 
specimens at · the United States National Museum and confer with 
palaeontologists of the United States Geological Survey. 

L. M. Cumming: attended structural geology and palae oecology 
seminars at McGill University, annual meetings and field trips of the 
G. S. A. in Mis souri, and the meetings of the International Upper Mantle 
Symposium in Ottawa. A talk concerning the XXII I. G. C. was presented 
to the Logan Club . A paper on R egional Geology of western Newfoundland 
was presented at the G. S. A. meetings. Four talks were given to Service 
Clubs, topics were: Geology as a Career ; Newfoundland, Persia and 
India. A GSC paper "Geology of Passamaquoddy Bay Region" was 
completed. A GSC Bulletin on Gaspé Sandstone Faunas, jointly with 
A. J. Boucot and H. Jaeger, was completed. A C. I. M. M. Abstract 
"Possible Basement Graben beneath Miramichi Bay, New Brunswick" 
was written jointly with R. D. Howie. He assisted in checki ng final 
manuscript of A.A.P.G. Basement Rock Map and contributed to Ord. -
Sil. palaeontology manuscript for E. G. -1. He prepared 6 fos sil reports 
on 13 lots of fossils. A report on the meetings of the International 
Palaeontological Union in New Delhi appeared as part of Newsletter No. 5 
of the Canadian Palaeontological Association . 

W. H. Fritz: wrote 13 reports on 97 lots of Cambrian fos sils. Eight 
weeks of field work were accomplished in the eastern Cord i llera and 
collections made from 300 fossil localities. One additional week was 
devoted to a project of examing Lower and early .Middle Cambrian strata 
in the southern Rocky Mountains of Canada and in adjacent Montana. 
Fo ssil collections made during this project were studied and the results 
incorporated in a short paper co -authored with D .. K. Nor ris. Sever al 
days were spent at the U. S. National Mus eum making a final appraisal 
of trilobite types relevant to a manusc•ript on the Lower and Middle 
Cambrian trilobites of Nevada. Three North American critics have 
completed the reading of this manuscript, and it will soon be offered 
for publication to "Paleontology" in London. Arrangements for the 
duplication of a Cambrian synonymy file of 20,000 entries and a biblio­
grap~y file of 1,000 entries has been completed through the generosity 
of the U. S. Geological Survey. These duplicate files are now being 
kept current in Ottawa and are available to Canadian scientists. Two 
papers on Cambrian trilobites were critically read and one was edited. 

J. A. Jeletzky: wrote 12 fos sil reports on 224 lots from the Cretaceous 
and late Upper Jurassic rocks of Western and Arctic Canada. In 
September he spent five days at the Survey' s Calgary Office and at the 
Calgary headquarters of various oil companies for consultation and 
liaison. In this connection he attended meetings and excursions of the 
15th Annual Field Meeting of ASPG at Medicine Hat and acted as one of 
its excursion speakers. In November he acted as one of the panel 
speakers of Biostratigraphy Seminar at Queen' s University, Kingston, 
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and gave a lecture on 11 Palaeontology, the Basis of Pr ac tic al Geo -
chronology of Phanerozoic Rocks". In the office he began and 
completed a bulletin (in co-authorship with H. W. Tipper): "Upper 
Jurassic and Cretaceous rocks of Taseko Lake Map-area and their 
bearing on the geological history of southwestern British Columbia11

, 

and a short GSC paper: "Taxonomy and Phylogeny of Fossil Coleo idea 
( = Dibranchiata)". He started the pre -editing of the posthumous 
Cretaceous manus cript of F. H. McLearn, continued to wo rk on t:he 
manuscript and illustrations of the Coleoidea volume of the Treatise on 
Invertebrate Palaeontology, served as a critical reader of two Survey 
and one outside Cretaceous manuscripts, and continued to check 
Russian translations of short surnmaries , titles , and author..; narne " 
to be included in final reports of the Survey. He continucd tn se ve 
as a member of the Stratigrapnic Committe e of U. S. , Jat i0 •ial P :l"'a r; h 
Council. 

D. C. McGregor: continued laboratory study oi the Lower Devonian 
plant microfossils of e;:i,ste rn Gaspé Peninsula, Quebec. In November 
he presented a pape r entitled "Devonian spore succession in Eastern 
Gaspé, Canada" at the Geological Society of America convention in 
Kansas City. In May he attended the founding meeting of the Canadian 
Botanical Association, and was elected Secretary-Treasurer o f the 
proposed Palaeobotanical Section. He continued compilation of a 
reference collection of slides and photographs of spores and pollen of 
pre-Quarternary age, and effected exchanges of material with 
palynologists in various parts of the world. He wrote 14 fo sil rep rts 
on 64 lots of fossils from Palaeozoic, Mesozoic, and Tertiary rocks 
of eas tern, western, and Arc tic Canada. In the labo ra tory he prepared 
126 samples for microfossil analvsis, ranging in age from Silurian to 
Tertiary, prepared 418 slides and made 850 photomicrograpt,~ of plant 
microfossils. He was critical reader for one GSC manu .; c d t anù o :r>e 
manuscript for the Palaeontological Society. He reviewed and w 1 te 
abstracts for three papers translated frorn. Rusdél.n by the • ;ne 1 'c a r. 
Geological Institute, and wrote criticisms of seve.i o cl e.r •· .. ....i :;: t .r 2 _ -

lations. He submitted a review to the Journal of Pab.eontology f r 
publication, was author of one GSC paper published during the year , 
and was co -author of another paper published in an outs ide jour al. 
He agreed to act as leader for a field excursion for the Internat ional 
Symposium on the Devonian System to be held by the .Alberta Society 
of Petroleum Geologists in 1967. He is a contributing member of the 
International Committee on Microflora of the Palaeozoic. 

D. J. McLaren: was responsible for the administration of the 
Pal'aeontology Section, and for the necessary correspondence and 
administrative procedures involved in the study of Survey collections 
by workers elsewhere. He wrote 9 reports on 218 lots of fossils from 
Western and Arctic Canada. He continued his researches into Lower 
and Middle Devonian coral faunas and rhynchonelloid brachiopods. He 
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contributed a description and discussion of Arctic Famenni:.:m faunas 
in a joint paper with J. W. Kerr and D. C. McGregor, published in the 
Bull. Can. Petrol. Geol.; his contribution on Palaeozoic rhynchonelloids 
for the Brachiopod Volume of the Treatise on Invertebrate Paleontology 
was published. He continued as Co -chairman, with H. R. Belyea, of 
the Planning Committee of the International Symposium on the 
Devonian System, Calgary, 1967, for the Alberta Society of Petroleum 
Geologists, and visited Calgary 3 times for planning meetings. He 
was joint leader of a field trip b the Alberta Rocky Mountains for 
the purpose of planning Symposium field trips. He continued as a 
member of the Committee on the Siîurian-Devo~ian Bounda:ry of the 
International Commission on Stratigraphy. He attended 2 field trips 
in Western New York and Southwestern Onta-rio in connection witb 
boundary problems in the Devonian. He acted as a 1:eader for the 
Paleontological Society, the Ame rie an Geological Insti.tute, and as a 
critical reader of GSC manuscripts. He a.ttended seminars in 
biostratigraphy at McGill and Queen 1 s Universi::ies and led c:1 discus~ion 
on the Stratigraphie Code at the latter. 

B . S. Norford: wrote 8 reports on 68 lots of fossils from Ordovician 
and Silurian rocks of Western Canada. Field and laborr1tory studies 
continued on Ordovician and Silurian biostratigraphy of British 
Columbia, Alberta, and the District of Mackenzie. Field work included 
four weeks with Dr. R. J. Ross, Jr., of the United States Geological 
Survey, during which the sequence of the southern Rocky Mountains 
was compared lithologically and faunally with similar sequences in 
Nevada, Utah, and Idaho. A paper on an occurrence of Middle Cambrian 
trilobites in the District of Mackenzie was submitted for publication 
as part of a bulletin. In association with T. E. Bolton, M. J. Copeland, 
L. M. Cumming, and G. W. Sinclair, a contribution on Ordovician and 
Silurian palaeontology was completed for inclusion in Geology and 
Economie Minerals of Canada. A manuscript on Ordovician and 
Silurian stratigraphy of the souther:n Rocky Mountains was submitted 
as a bulletin. This last study was presented to the Logan Club and a 
condensed version was given to the Geological Society of America at 
its annual meeting. A week was spent in Washington, dis eus sing 
lower Middle Ordovician brachiopods with Dr. G. A. Cooper of the 
Smithsonian ïnstitution. He attended day seminars in palaeoecology 
and biostratigraphy at Mc Gill and Queen 1 s Universities, and the annual 
meetings of the Paleontological and Geological Society of America in 
Kansas City. He edited a manuscript for publication as a bulletin by 
the Survey, another was critically read for the Survey, and a third 
for an outside journal. He acted as Secretary for the Logan Club in 
the session 1964-1965. 

A. W. Norris: completed field work on the Devonian formations 
outcropping in the Lake Manitoba-Lake Winnipegosis area. He 
acted as a leader on a field trip sponsored by the Saskatchewan 
Geological Society to examine some of the outcrops of the Ordovician, 
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Silurian, and Devonian in Manitoba . One week was spent in Calgary 
examining Devonian drill core and consulting with Helen R. Belyea. 
Four days were spent on a field trip to examine outcrops of the 
Onondaga and Schoharie Formations and equivalent beds in north ern 
New York State and Southwestern Ontario. He visited Calgary to attend 
a meeting called by H. G. Bassett to prepare for the International 
Symposium on the Devonian System to be he1d in Calgar y in September, 
1967. While in Calgary he also examined drill corP and consulted with 
Helen R. Belyea and J. E. Tassonyi on current Devonian pro jects. He 
identi fied 24 0 lots of Devonian fossils from WeRtern a nd Arctic Ca ada. 

G. W. Sinclair: prepared 4 reports on 82 lots 0' Ordov~C"ian !oss'ls 
from Central and Arctic Canada.. He continued detailed studies of 
Ordovician faunas, mainly frorn ;:i,reas peripheral to the Canadia.n 
Shield. Field studies were made of exposures in thP Ottawa -ind 
Bonnechere Valleys, in Lakes Timiskaming and Nipi s c;;ing, and al )ng 
the St. Lawrence River. A summary of the fauna] studies of the Gat 
Head Formation of Lake Winnipeg, now almost completed, was prep ared 
fo r the CIMM meeting in Winnipeg. A memorial notice of Dr. Alice E . 
Wilson was published in the Proceedings of the Geological Association 
Canada. GSC Paper 65-34 and a part of Bulletin 134 were published. 

E. T. Tozer: prepared 12 reports on Trias sic fossils submitted for 
age determination by officers of the Geological Survey and the British 
Columbia Department of Mines. Six weeks were spent in the field, 
studying Trias sic :fo rmations in Toad R iver, Tuchod i Lakes. Halfway 
River, and Pine Pass areas , northeastern British Columbia . In this 
work Tozer was joined by N. J. Silberling of the U. S . Geological Survey, 
who also visited the Geological Survey for a week in November. The 
result of this v is it, together with results deriving from i0 int f-;el<l 

confe rences in 1964 and 1965, and a visit by To7,e:i:- to the U~S. 
Geological Sur vey office at Menlo Park, California , in 1964, , 111 be a 
new Time-Stratigraphic classification for the Triassic p riocJ, h th.~ 
early part of the year, the first draft of the chapt r on he 1 n 
Islands for "Geology and Economie Minerals of Canada", to be published 
in 196 7, was prepared , with R. Thorsteinsson of the rctic Islands 
section. In the latter part of the year, Tozer was appointed to aP sis 
in the compilation of the 1 : 10,0 00,000 Geological M ap of the Arct ic to 
be pubiished by the Commission of the Geological Map o f the Worla . 
He published one Bulletin and two Pap ers with the G C, and two papers 
in outs ide journals . 

T. T. Uyeno: wrote 3 fossil reports on 18 lots from Ordovician rocks 
of Western Canada. A study of the conodont biostratigraphy of the 
Devonian Waterways and Beaverhill Lake Formations w a s c o ntinued. 
A manus cript on the Ordovician Hull conodonts has been critically read 
by outside specialists, and revised. He spent three weeks in the 
United States, visiting various conodont experts, namely thos e at the 
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Universities of Iowa, Missouri, and Texas, and the Research Centre, 
Pan American Petroleum Corporation in Tulsa, Oklahoma. Extensive 
type conodont collections stored at these institutions were also examined. 
Comparative mate rials were o btained, which facilita te proper identifi­
cation of Canadian fossils. While in Taxas, various Waterways 
conodont problems were discussed with one of the foremost German 
Devonian conodont specialists, Dr. Willi Ziegler. 

Palaeontology Preparation Labo ratory 

Technical Curator: Bo J. Botte (i n charge) 

Preparators: J. J. Callahan (Chief), J. Eo A. Matte (Micropalaeontology), 
D. C. Jarvis, Go P. Moore 

Calgary Preparator: Do Lo Herron 

Clerk: S. Carbone 

Labourers: Ao J. Claude, G~ Prudhomme 

In order to conserve all avâ.ilable storage space, plans were 
submitted and carried out to rearrange some 7 75 metal storage cabinets, 
containing general palaeontology study collections. 

Under supervision, and with the help of four labourers, 
approximately a thousand square feet of floor space was reclaimed, 
without storage loss, by moving the cabinets so as to reduce the 
corridor width from approximately 6 feet to 3 feet. Extra storage space 
was achieved by bolting new half size metal cabine ts on top of the existing 
full size cabinets. This allowed approximately 50 per cent more storage 
space on the same floor area. Approximately 500 trays of palaeontolo g y 
study specimens were transferred from main storage collections in B-60, 

-6--01 -Bo-oth-Street, to the s-torage depot on Laperriere Street in order to 
allow adequate storage facilities for the current collections. 

In the micropalaeontological laboratory 329 samples were 
washed or dis integrated by mechanical or chemical means and picked 
for microfossils. A total of 800 feet of drill core from Anticosti Island 
was examined for fossil content. 

In the micropalaeontological laboratory in Calgary, 1,644 
samples of predominantly Cretaceous material were received. A total 
of 2,244 samples were disintegrated and 949 were picked, mainly on 
contract. The preparator assisted in the field in measuring and collect­
ing from Cretaceous sections on Ope ration Liard. 
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Services performed in the general laboratory are outlined 
below: 

Prep. 
Plaster Rubber by 

Polished Thin Saw Casts & Molds & Mech. 
Peels Specirnens Sections Cuts Jackets •casts Methods 

Bamber, E. W. 
Bell, V, • A. 12 
Bolton, T. E. 
Copeland, M. J. 
Cumming,L. M. 
Frebold, H. W. 
Fritz, W. H. 
Jeletzky, J.A. 
Liberty, B.A. 
Macqueen,R. W. 
McLaren, D. J. 28 7 
Norford, B. S. 
Sinclair, G. W. 
Steele, M. 
Tozer, E. T. 

Totals 299 

2 
648 

30 

680 

772 

335 
5 
1 

2 

468 
48 

3 

1634 

1206 

211 
5 
1 

2 
648 
806 

68 

3 

327 
25 

] 1 
40 

431 

56 

112 

29S0 1002 

275 
25 

6 
1- (\ 

207 

1 

55 

609 

Boxes received during 196 5 field season .•..••. 
Fossil localities catalo gued (Invert.} ••.•••• • •• 
Fo s sil localities catalo gued (P1ants •• •. .•••• • 
Parcels shipped .. . ........ ............... ... , G 

ARCTIC ISLANDS SECTION 

R. Thorsteinsson 

Activities 

17 

18 1 

421 
5358 

231 
99 

Members of the Arctic Islands Section were engaged n 
mapping and stratigraphie studies on two field parties. 

The projects were: 

( 1) Operation Grant Land, which carried out the first of a 
two -year field pro gram designed to study the stratigraphy, 
metamorphic and structural geology of parts of northern 
Ellesmere Island. Staff members of the project were 
R.L. Christie, and H.P. Trettin. 
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(2) Stratigraphie and structu ral studies of Cornwallis Island and 
adjacent smaller islands. Members of this project included 
R~ Thorsteinsson and J. W. Kerr. 

R. L. Christie: wo r ked ' principally on the planni ng and execution of 
Ope ration Grand Land, a two -year, air -supported project based in 196 5 
at Alert, northern Ellesmere Island. In the field, Christie studie d 
Lower Palaeozoic, Permo-Carboniferous, and Tertiary sections, and 
examined proposed sites for a triangulation net between No rthwest 
Greenland and Ellesmere Island. Additional duties included service on 
the Geological Survey Equipment Committee and chairman ship of the 
Departmental F ield Equipment Committee . The writing of a chapter of 
a memoir on the Bennet t map-area (Br:ltish Columbia) moved this project 
slightly closer to completion. 

J. W. Kerr: collaborated w ith R. Thorsteinsscn in geological studies 
on Cornwallis Island. Kerr is near'ing completion of his p art of a final 
report with R. Thorsteinsson and E. T. Tozer on the geo lo gy of Ellesmere 
and Axel Heiberg Islands. He is alsc, engaged in preparing a final report 
with P. G. Temple on the geology of Bathurst Island . He is author or 
co-author of the following publications: (1) Kerr, J . W. , and Christie, 
R. L., Tectonic h i story of the Boo thia Uplift and Cornwallis fold b e lt 
Arctic Canada: Bull. Amer. As soc . Pe trol . Geol., July 1965, pp. 905-
926, (2) Kerr, J. W., McGregor, D. C., and McLaren, D. J . An uncon­
formity between Middle and Upper Devonian rocks of Bathurst Island, 
with comments on Upper Devonian faunas and microfloras of the Parry 
Islands; Bull. Can. Petrol. Geol., September 1965, pp. 409-431. He 
has also prepared a paper entitled, Cornwallis Group, a revised Early 
and Middle Ordovician unit of the Que en Elizabeth Islands, Arc tic Canada: 
Bull. Can. Petrol. Geol. (in press , December 1965 ). 

W. W. Nassichuk: received his doctorate in June from the University of 
Iowa. A partial requirement of his degree was a study of Early 
Pennsylvanian ammonoid faunas from Ellesmere Island, which w1ll be 
submitted to the Survey for publication as a bulletin. He was a joint 
author, with W. M. F urnis h, of a paper entitled "Christioceras, a new 
Pennsylvanian ammonoid from the Canadian Arctic" ; Jour. Paleontology, 
vol. 39, No. 4, July 1965. After rece iving his degree Nassichuk 
remained at the University of Iowa for six months where he was engaged 
in research on late Palaeozoic ammonoids a nd prepared several papers. 
Relative to his Arctic Pennsylvanian studies he visited typical reference 
sections in Oklahoma and prepared a paper jointly with H. L. Strimple 
"Correlation notes on the Upper Wapanucka Limestone of Southeastern 
Oklahoma"; Oklahoma Geol. Notes, vol. 25, No. 11, November 1965. 
He has ready to s:ubmit for public.ation a ·paper entitJed "A morphologie 
character new to Ammonoids demonstrated by a new Pennsylvanian 
Taxon from the Canadian Arctic". Also in the final stages of preparation 
are two additional papers dealing with: (A) late Palaeozoic biostratigraphy 
of the southern Sverdrup Basin, (B) Lower Permian ammonoids from the 
northern Yukon Territory and British Columbia. Nassichuk joined the 
western office of t he Survey in Decernber. 
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R. Thorsteinsson: together with J. W. Kerr, completed the first of a 
two -year pro ject designed to study in detail the stratigraphy and 
structural geology o f the Cornwallis Island area . An interim repor t 
and geo lo gic m ap of this project has b een submitted fo r public ation. 
Thor steinsson has also completed a report on Palaeozoic rocks of the 
Arctic Archipelago for the fifth edition Geology and Economie Minerals 
o f Canada, Series No. 1. He is presently engaged in p r paring a final 
report and map of reconnaissance studies carried out in Axel I eiberg 
and Ellesmere Islands in 1956, 1957, 1961, 1962 and 1963. 

H . P . T.rettin: as a member of Operation Grant Land, hc studieù t'1.e 
stratigrap hy and structure of Precambrian to C,nb nifc rou.s ccks o 1 

the nor th coast o f Ellesmere Is l and. After the end of the Arctic field 
season, he carried out additio.o.al stratigraphie a11d strudu.1:al "t11die,-, 
in the Marble R ange of British Columbia. He atten 'ed the a111iu2.I 

meeting of the S.E. P. M. at New Orleans , where he presented a pap•: 
on the Silurian and Devonian arenites of the Franklinian eugeosyncline. 
He submittèd a final report on the geology and bituminous deposits of 
the Lower T riassic, Bjarne Formation of northwestern Melville Island. 
Togethe r with R. G. Blackadar, he completed for publication eight 
geological maps of northweste;rn Baffin Island. He is the author of the 
follow i ng two publications: (1) Geel. Surv . Can., Paper 64-47; (2) 
"Middle Ordovician to Middle Silurian Carbonate cycle, Brodeur 
Peninsula, northwestern Baffin Island 11

; Bull. Can. Pet.rel. Geel., 
vol. 13, pp. 155- 180 . During the year he served as a member of the 
Re search Committee of the Alberta So ciety of Petroleum Geologists . 

COAL RESEARCH SECTIOI\i 

P . A. Hacquebard 

Introduction 

The Section is mainly responsjb e for microscopie 
inves tigations o f Canadian coals and associated clastic sediments in the 
fields of coal petrology and C arbonifero us palynology . The petrological 
studies are carried out to obtain information valuable for coal geolo~y, 
coal mining and coal utilization purpos es (particularly 2.s applied to 
research on coking coals). The palynological investigations are 
conc erne d with the stratigraphy of the coalfields and reg io ns with 
C arboniferous (and Permian) rocks. In s pecific instances, the Section 
also carrïes out the logging and locating of bore -ho les drilled for coal 
and makes underground geological surveys with the purpose o f advising 
on mining possibilities and evaluating mining reserves. Fundamental 
research studies on the origin of the various coal constituents and their 
control b y geological conditions are also undertaken. 
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Palaeocological and E nvironmental Studies of Co al 

For these investigatione, in which petrological, palynological, 
and sedimento logical studies are coordinat ed for the various Canadian 
coal basins the follo wing progres s has been made. 

P.A. Hacquebard has prepared microscopie coal logs of 
two complete column samples of the Wellingto n seam of the Nanaimo 
coalfield in British Columbia. 

From the Minto coalfield in New Brunswick he has examined 
six colu mn samples of the M into Main sea1n. From the data obtained 
with the 1964 drilling campaign in this field, ponsored by the Dominion 
Coal Board, coal isopach, environmental and lithofacies maps have been 
constructed. Spor e stud ies o n the various petrogra phic intervals into 
which the seam has been divided have been started by M. S. Barss. 

For the petrographic study of the subbituminous coals of 
the Edmonton Formation o f Alberta, T . F. Birmingham prep a:::-ed 430 
polishe d sections of seven column samples taken at Sheerness, Three 
Hills, Trochu, Forestburg, Alix (2), and E dmo nton. The microscopie 
examination of these columns has commenced and will c onti.nue in 1966. 
The preparation of thes e samples by the same pe rsan who carries out 
the microscopie analysis retards progress considerably. As wa"' 
mentioned in last year' s repo rt, the section is handicapped because it 
has no full-time technician to do this work; part-time summer employees 
have relieved this situation to some extent. 

Coal Mine Geology 

P. A. Hacquebard and J . R. Donaldson carried out an und er ­
ground geological survey of the Syndicate mine in the Springhill coalfield , 
Nov a Scotia. This work was undertaken by request of the Nova Scotia 
Department of Mines in view of our pre-.,-ious detailed studies of this field. 
The survey has resulted in the compilation of a contour plan of the No. 3 
seam in the Syndicate mine, at a scale of 1 inch equals 10 0 feet with 
contour intervals of 10 feet. This plan shows the position and dis p lace­
ments of several high angle normal faults and their projection i n to the 
virgin coal area. The geological information has been given to the mine 
management and has much contributed to the continued exploitation of the 
8 foot-thick seam of this mine . At the time the survey was made it was 
thought that on account of the faulting the mine probably w ould be abandoned. 
Approximately 120 men are employed at the Synd icate mine. 

Stud ie s on Coal Metamorphism 

These studies are concerned with rank variations of coals 
that are a reflection of the local and regio nal metamorphism of t he area 
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in which they occur. The rank variations are determined on the 
vitrinite compo nent by means of detailed reflectance measurements on 
polished specimens. For this work a L eitz ortholux microscope 
equipped with a search unit and photometer is us e d. The inst r ument 
is extremely sensitive to outside interference (particularly to fluctua ­
tions in humidity and electrical power ) and requires constant calibra­
tio n. Sorne time was spent to iron out irregularitiès in order to make 
the results reproducible, and the assistance given by Mr. F . W. J o n e s 
as regards tht electrical equipment has been ver y he lpful. For this 
project J. R. Donaldson has :µrepared 95 polished specimens of sample s 
co llected in Nova Scotia and New Brunswick in 1964. H e has made 
first reflectance readings on 45 of these spe c Ïln Pns, w hich w~ll be 
followed by second readings after regrinding and repolishing. 

C. C. F. R . Exchange Pro gram of ('.,cals 

for Comparative Petrographic Analyses 

For this project, initiated by the Commonwealth 
Committee on Fuel Research, T. F. Birmingham exami:ned and 
repolished (with new techniques) grain mounts of lo rank coals from 
Alberta, Australia, and India. The rank variation involved in the 
current exchange program ranges from soft brown c o al to subbituminous 
"B" coal. In all, 15 grain mounts have been examined unoer reflected 
light for both maceral and microlithotype contents. Two reports on 
this study have been submitted to the coordinator of this program in 
Australia. 

Research on Coking Coë•Js 

Petrographic investigations on the carhoni z a'"ion ch't él,c t P. r -• 

istics of coals from the Crowsnest area o f British olumb1a we re 
carried out by A. R. Cameron and S. K. Babu, the latter an N. R. C. 
postdoctural fellow from Saugor University in lndia. 

Three samples of the No. 10 (Balmer) seam were e xé'.min e 
microscopically. One of these samples, a 55 foot co lumn, collected 
in the Balmer mine, was divided into twenty-two int erva ls on the basis 
of a detailed megascopic description. A total of 66 grain mounts we e 
prepared from these intervals and reflectance values and maceral a n d 
microlithotype contents determined. 

In addition a second sample of this seam collected in a 
strip mine and representing 41 feet of coal, was studied in one foot 
intervals and data recorded for reflectance and maceral content. A 
total of 123 grain mounts were prepared and examined for this sample. 
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In an attempt to further establish the lateral petrographic 
variation, a third se ries of sa1nples, collected in 1965 from a freshly 
exposed face in the Balmer mine, was examined in the previously 
established petrographic intervals. Three grain mounts were prepared 
from each interval, giving a total of 51, of which the maceral composi­
tion and reflectance measurem.ents have been completed. 

The petrographic intervals of the two samples from the 
Balmer mine were combined into larger units. Of each unit, two 
samples, one representing whole coal and the other hand-picked vitrain, 
were submitted to the Fuels Division of the Mines Branch for proximate 
analysis, swelling and fluidity data. Thirty -six samples were thus 
analysed to establish the differences in physico-chemical properties 
between the vitrain and whole coal of this seam, and to compare these 
results with those obtained from the petrographic examination. 

Only microlithotype data remain to be determined on the 
strip mine sample and on some of the intervals of the 1965 Balmer 
mine sample. When this has been done the mate rial on the Balmer 
seam will be put in order for publication. 

Carboniferous Palynology 

During 1965, M.S. Barss compiled 7 reports on 38 
samples submitted for age determinations by G. S. C. field geologists, 
and geologists from universities and institutions. For the spore studies 
he made 9 0 macerations, prepared 300 slides, 200 single mounts, and 
took 400 photomicrographs. The reports mentioned, with reference to 
region, number of samples, geologists concerned, and age determined, 
are as follows: 

1. Nova Scotia, 10 samples, D. G. Kelley of G. S. C. 
Age: Penns ylvanian -·Permian. 

2. Que bec (Gaspé), 1 sample, D. G. Kelley of G. S. C. 
Age: Mississippian. 

3. Newfoundland , 4 samples, D. Baird of University of Ottawa. 
Age: Mississippian. 

4. Newfoundland , 5 samples, J. Utting of Memorial University. 
Age: Mississippian - Pennsylvanian. 

5. Nova Scotia, 16 san:!ples, D. Benson of G. S. C. 
Age: Pennsylvanian. 

6. New Brunswick, 1 sample, F. Anderson of G. S. C. 
Age: Devonian. 
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7. Nova Scotia , 1 sub-marine sample , D. J. Stanley of Dalhousie 
University. 
Age: Pennsylvanian. 

8. Yukon, 6 samples from Tatonduk River section for a joint G. S . C. 
paper with E. W. Bamber. 
Age: Permian. 

Apart from the spore reports listed above, M. S. Barss 
has continued with the long ranging proje ct of studyin g the sp re 
ranges in the various type s ections of the Carboniferous in the 
Maritimes and some in Northern and Western Canada, 52 of the 9 0 
macerations mentioned were devoted to this project. 

Fo r a spore contribution to the G. S. C . seri.e s on 
"Illustrations of Canadian fossils", M. S. Barss has prepared 22 plaf e.3 
with 45 0 photos of characteristic miospores of the various Carhonife r ous 
formations in Canada. An additional 12 plates are required to complete 
this project. 

Fo r the International Committee on the Microflora of the 
Palaeozoic (I. C. M. P.) a range chart o f Mississippian spores in Canada 
has been prepared and submitted to the secretary. 

Field Activities 

In February, 1965, P .A. Hacquebard and J,R. Donaldson 
spent one week a t the Syndicate mine of the Springhill coaHieJd, N va 
Scotia, to carry out an underground geo logica] s1Jrvey. 

In June, 1965, A.R. Cameron, P.A .. Hacquebard, and 
S.K. Babu spent one month in British Co lumb ia to c,<..;Eec~ cclu.mr 
samples from the following coalfields: Princeton, Tulameen, Merrit t, 
Telkwa, Nanaimo, and Comox. A total of 12 co lumns were taken. 
Also visited was the Michel area, where additfonal channel samples 
were collected for the coke research progra1n. 

In September, 196 5, P. A. Hacquebard v i s it E:d the 
Syndicate mine at Springhill, Nova Scotia, and c o llected 6 column 
samples from the Main seam in the Minto coalfield, New Brunswick 
quring a o ne week stay. 

Laboratory Visits and Attendance at Meetings 

1. P. A. Hacquebard attended the Fifth Annual Meeting o f 
the Canadian Advisory Committee on Coal Research held in Toronto o n 
April 1, 1965. 
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2. From May 4-19, 1965, A.R. Cameron visited the followi:µg 
six Coal Petrology Laboratories in the United States to familiarize 
himself with new developments in technique and new equipment in use: 

1) Illinois Geological Survey at Urbana, Illinois. 
2) Youngstown Sheet and Tube Company at Youngstown, Ohio. 
3) Bituminous Coal Research Inc. at Mo nroeville, Pennsylvania. 
4) United States Steel Corporation at Monroeville, Pennsylvania. 
5) Penns ylvania State University at University Park, Pennsylvania. 
6) Bethlehem Steel Company at Bethlehem, Pennsylvania. 

3. A. R. Cameron attended the 1nformal Meeting of American 
Coal Petrographers, held in Monroeville at B. C. R. on May 13, 1965. 

4. P. A. Hacquebard was present at the Founding Meeting of 
the Palaeobotanical Section of the Canadian Botanical Association, which 
took place at Carleton University, Ottawa, on May 27, 1965. 

5. P. A. Hacquebard attended the Annual Meeting of the Royal 
Society of Canada, held at the University of British Columbia in 
Vancouver, from June 7-9, 1965. 

6. P. A. Hacquebard attended the 78th Annual Meeting of tp.e 
G.S.A. held in Kansas City, Mis souri, from November 4-6, 1965. 

Other Activities 

From February 23-26, 1965, P.A. Hacquebard gave a 
short course in Coal Petrology and Carboniferous Palynology at the 
Geology Department of Dalhousie University. The course consisted of 
three lectures and two afternoon practical sessions. 

A. R. Cameron cooperated with S. K. Babu in the preparation 
of two short papers published i:n Current Science (India) and dealing with 
some petrological aspects of Indian coals. 

T. F. Birmingham reorganized the coal science library of 
the Section and prepared an index file of all available reprints and 
publications. 

As Chairman of the Logan Club, P. A. Hacquebard spent 
time organizing the 1965-66 pro gram of lectures by G. S. C. and outside 
geologists. 



- 56 -

Membership on Committees 

P.A. Hacquebard - Member, Nomenclature Subcommittee, 
International Committee on Coal Petrology. 

A. R. Cameron 

M. S. Barss 

- Member, International Committee on the 
Microflora of the Palaeozoic. 

- Chairman, Nominating Committe e of Division 
on Coal Geology of G. S. A. 

- Member, Executive ouncil of G. S. A . Coal 
Geology Division. 
Member, Canadian Advisory Com1nittee on 
Coal Research. 

- Chairman (1965-66) Logan Club. 

- Member, Canadian Advisory Com rnittee o 

Coal Research. 
- Member of Geologists Group on Advisory 

Council of Professional Institute. 

- Member, International Committee o n the Micro -
flora of the Palaeozoic. 

Outside Talks 

On February 26, 1965, P.A. Hacquebard gave a public 
lecture at Dalhousie University, which was entitled: "Environments of 
Coal Deposition in the Sydney and Pictou Coalfields of Nova Scotia". 

Publications and R e ports 

Babu, S. K., and Cameron, A. R. 
196 5a: Theoretical cons ide rations on the vah..e of coal 

petrography in coke studies of Chirmiri coal (M. P.), 
India. - Curr. Sei. 34, No. 6, pp. 172-174. 

1965b: Reflectance study of some of the Indian coals - Curr . 
Sei. 3 4, No • 14, pp. 4 2 5 -4 2 6 • 

Birmingham, T. F. 
1965: Microscopie examination o f some Australian low 

rank coals - Interna! Rpt. for C . C. F. R. p r o gram on 
exchange of coals for petrographi.: analyses, 7 pp. 

Cameron, A. R. 
196 5: Repo rt on visit to Coal Petrography Laboratories in 

the United States - Interna! . Rpt., 30 pp. 
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P. A., Cameron, A. R., and Donald son, J. R. 
A depositional study of the Harbour Seam, Sydney 
Coalfield, Nova Scotia - Geol. Surv. Can. , Paper 
65-15, 31 p. 

Hacquebard, P.A., and Donaldson, J.R. 
1965: Preliminary report on structure and mining possibilities 

of the Syndicate mine at Springhill, N. S. - Internal 
Rpt. 4 p. with contour plan of No. 3 s eam at s cale of 
1 inch equals 100 feet. 

WESTERN PLAINS OFFICE, CALGARY 

B. A. Latour , Office Ma nager 

The staff of the Western Plains Office underwent consider -
able change and increase. There were thr ee r e s i gnations, five transfers 
from Ottawa, and seven new members a dded. Details are as follows: 
resignations - Mrs. P.J. Ho kan, R. B. M i ller, and Mrs. M. E. Neilson; 
transfers - O. L. Hughes, B.A. Latour, P. Meyboom, and N. C. 
O11.erenshaw; new members - A. L. Bower i ng, L. D. Delorme, Mrs. 
M. L. Bellard, R. W. Klassen, R. W. Macqueen, N. W. Rutter, Mrs. 
M.A. Seburn, and Miss P. L. Walters. The total staff numbers thirty­
six and there is one vacant position. 

The geological staff includes 21 from the Fuels and 
Stratigraphy Division and five from the Economie Geology Div ision. 
These are accorded support by 10 staff m e mber s including clerical 
staff, technicians, and draftsmen. 

Registered visitors to the office number e d 2, 988. Sorne 
1,530 examined well samples and logs, 1,145 purchased publications, 
and 311 consulted with staff members concerning various geological 
problems. Publication sales involving 9,521 items amounted to 
$5,126.05. 

Drilling samples were received as follows: Manitoba, 
4,146; Saskatchewan, 53,173; Alberta, 91,597; British Columbia, 
54,836; and Northwest Territories, 10,800. The total number of 
samples is 214,562, which is considerably less than the previous year' s 
figure of 337,192. This difference does not indicate a reduction in 
drilling activity, but rather is a reflection of a new policy of sample 
distribution effected by the Alberta Oil and Gas Conservation Board 
early in 196 5. Whereas the Board had been sending the confidential 
samples to this office as soon as they were processed, under the new 
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policy this confidential material is not supplied to us until the confiden­
tial period has elaps e d, u sually a bout one year after the Bo ard receives 
them. Thus , the confidential samples from early 1965 and la ter will 
no t start arriving at this office until early 1966, and this accounts for 
the apparent decline in samples received during 1965. 

Cor e receive d from the Nor thwest Territories amounted 
to 453 boxes. 

The offic e received 6,452 elect ric and othe r mechanical 
logs . Here again the re duction from last year is for t h e same r ea,s n 
as outlined for the drilling samples . 

The g r owth rate of the library ha s inc.r.ec1.seo sha rpl r 
through acquisitions o f back numbers as well as cur re nt m ate r ial . . ht-, 

library is past the stage where it can b e maintained as part time w o rk 
by untrained persans, a nd the nee d for a qualified librarian is vital. 

The McConne ll Club, whose founding was reported last 
year, has continued to hold meetings during the y e ar and ha s well met 
the purpose for which it was founded. 

Construction of the new building to house the Calgary 
Office started in mid-No vember and is no w well under way . 

Mesozoic Stratigraphy Unit: D. F. Stott, Leader 

Member s of the Mesozoic Stratig rap hy Unit wer~ engaged 
mainly in stratigraphie studies of Cretaceous r ocks in .~askatchewan 
A lberta , and northeastern British Co lurnbia . 1 h ese investlg3.ti ns <.rf' 
primar ily directed to the gathering of b a si.c data from -mbsurface ano 
outcrop, leading to the determinat ion of f a cies varia' ÎOl'P, coi r•=)<' · i.) .1 

o f strata, and po tentialities as source and reservoi rs of coa , o il , and 
gas. 

A current proj eét involving t he Dunve gan F o r matio n in 
Alberta will illustrate the usefulness of computer i z e d data · n strati -' 
graphie studies. Another project i s obtaining valuable sedim e n to lo gic a l 
information, stratigraphie details, and palaeontolo g i c al co llect io ns 
from the sinking of shafts of potash mine s in Saskatchewan. D uring the 
1965 fi e ld season, a larg e scale regional s tratigraphie study o f 
Cretaceous rocks was completed in northeastern Briti sh Columb i a , 
southeas tern Yukon, and the southe rn District of Mackenzie. 

Although a few stratigraphie studies of Mesozoic rocks 
are being carried on outside this unit, res earch into s everal Mesozoic 
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problems of major economic significance cannot be proper ly continued 
or undertaken by t he small staff presently available . 

C. F. Burk, Jr. continued stud i es of t he subsurface Upper Cretaceou~ 
Dunvegan Formation in west-central Albe rta and a d jacent British 
Columbia. He increased his well control to mor e than 7 00 we lls, and 
~~tablished correlation within a network of electric log cross - sec t ions 
as a prerequis ite for the preparation of i2opach ë..nd other maps. Some 
results of thi s study were presented in Geol. Surv. Can. , Paper 65-2. 
Consicderable time was devo t ed by Burk to the study of computer 
techniques for proc e ss i ng the cons i derable volume of numerical data 
that he has collected . Afte r he consulted I . B . M. representatives and 
considered the preliminary re commendations of the Ad Hoc Committee 
on Storage and Retrieval of Geological Data in Canada, Burk designed 
formats for three cards and commenced the transfer of data to this 
form. His objective is to develop standard computer programs for the 
pr e paration of isopach and structure maps and analysis of these by trend 
surface techniques. 

L. L. Price continued supervision of a joint project with the Saskatchewan 
Department of Mineral Resource s for collecting data, fossil and rock 
specimens from four large diameter shafts in process of sinking for 
potash at Esterhazy, Allen, and Lanigan . Information from. detailed 
geological observations and photogr a phs are being included in a joint 
report with the Saskatchewan department . A n interim joint report, 
bas ed on the Cuto rm (No. 2) shaft at Este rhazy , is being prepared. 
Price also examined core from several pilot hales in order to make 
recommendations for studies of future shafts. In addition, he is studying 
cores taken in the "White Specks" zone of the Pasquia Hills. His result­
ing repo rt will incorporate data f rom p revious studies of outcrop and 
exposures in potash shafts, and will also contain the results of systematic 
assays for oil content of the shales. Price is also preparing a report 
on the correlation of the Swan River Formation in its type outcrop area 
with Lower Cretaceous rocks in the subsurface of eastern Saskatchewan. 

D. F. Stott was assigned the duties of unit leader in Augus t. He 
completed, in conjunction with Ope ration Liard, stratigraphie studies 
of Juras sic and Cretaceous rocks in outcrop between Peace R ive r and 
latitude 60 degrees in northeastern British Columbia . A brief summary 
is contained in Geol. Surv. Can., Paper 66-1. The distribution of those 
rocks was compiled from a ir photographs and ground observations for 
Fort Nelson (94J) , Tuchodi Lakes (94K), Toad Riv er (94N), Maxhamish 
Lake (940), and for a revision of Trutch (94G). In addition, seyeral 
critical localities were examined north of latitude 6 0 degrees, resulting 
in revision of the stratigraphy and distribution of Cretaceous rocks in 
Fort Liard (95B) and La Bic he (95C). Stott submitted a preliminary 
report on "Jurassic and Cretaceous Stratigraphy betw een Peace and 
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Tetsa Rivers, northeastern British Columbia" and is preparing the last 
preliminary paper and final reports on the Bullhead and Fort St. John 
Groups. He continued to prepare material for the revis ion of "Geology 
and Economie Minerals of Canada", submitting a text on the "Mesozoic 
and Tertiary Stratigraphy of the Interior Plains and eastern Cordillera". 
He examined well records and submitted data pertaining to Cretaceous 
rocks for the Schedule of Wells, Northwest Territories. He critically 
read two manuscripts submitted for Surve y publication. H e devoted 
considerable time to the development of adequate library facilities in 
the Calgary office. 

Outside Publicat ions 

C.F. Burk, Jr. published, withG.D. Williams, "Upper Cretace ous" 
in Geological History of Western Canada, Alta. Soc . Petro L 
Geol., Chapt. 12, pp, 169-189. He also published "Silurian 
stratigraphy of Gaspé Peninsula, Quebec"; A Reply (to 
discussion by A. J. Boucot and W. B. l • Berry); Bull. Amer. 
As soc. Petrol. Geol., vol. 49, No. 12. 

Attendance at 'Conferences, Meetings, and Field Trips 

C. F. Burk , Jr. consulted with Dr. C.G. Winder and Mr. R. Brigham, 
London, Ontario, April 19-20, concerning the "Ontario 
Computer Project" supported by the University of Western 
Ontario and the Ontario Department of Energy and Resources 
Management. 

He also consulted, in Ottawa, Apr il l J -2 .~ , it h Drs. • C . 
Robinson, K. R. Dawson, and F. P. Agterbe r g o n data p oces,J n g, and 
sat in on some of the meetings of the National Ad·.riH'J: y Ccj1rmi.: f.;;f' 1, 

Research in the Geological Sciences concerned with data processing. 

He attended a meeting in Ottawa, July 9, o f t he Ad Hoc 
Committee on Storage and Retrieval of Geological Data in C~~da,- and 
another meeting in Winnipeg, December 16, of the suhc-ommittee on 
Fossil Fuels and Related Economie Sedimentary Deposits. 

He took, from Septembcr to December, an extension cou1 ~e 
on computer programming for s cientific applications, given by the 
University of Alberta, Calgary. 

He attended the symposium on "Marine Shallow-Wate r 
Sedimentation", Banff, Alberta, May 10-14 (National Earth Sciences 
conference). 
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He also attended the Field Conference, Alberta Society of 
Petroleum Geologists, Cypres s Bills, September 9-11. 

L. L. Price attended the Field Conference, Alberta Society of Petroleum 
Geologists, Cypress Bills, September 9-11. 

He also attended the Potash Show, promoted by the Saskatchewan 
Depart;ment of Industry and Commerce, Saskatoon, October 25-26. 

D ._ F . Stott attended the combined meetings of the American Association 
of Petroleum Geologists and Society of Econom:i..c Palaeontol­
ogists and Mineralogists in New Orleans, April 26-29, and 
took the field trip down the Mississippi delta . 

He attended the Heavy Oa Seminar, held :i.n conjunction with 
the meetings of the Canadian Institute of Min ing and Metallurgy, Calgary, 
May 4 . 

He attended the Field Conference, Alberta Society of 
Petroleum Geologists, Cypress Bills, September 9-11. 

He substituted for Dr. R. J. W. Douglas at the annual meeting 
of the Geology Advisory Committee, Res eq,rch Cou.ncil of Alberta, 
Ed monton, October 14. 

Membership on Committees 

C . F. Burk, Jr: Member, Ad Hoc Committee on Storage and Retrieval 
G e o logical Data in Canada, established by National Advisory Committee 
on Research in the Geological Sciences in Canada; Chairman, of its 
subcommittee on Mnemonic Coding of Geological Names and Terms; 
pro tem chairman, of its subcommittee on Fos sil Fuels and related 
Economie Sedimentary Deposits. 

Member, Advisory Cornmittee, National Conference on 
Earth Sciences, Banff, May 10-14; Symposium on " Marine Shallow-Water 
Sedimentation" sponsored by University of Alberta and Alberta Society 
of Petroleum Geologists. 

Business Manager, Alberta Society of Petroleum Geologists. 

D. F. Stott: Member, Canadian National Committee , Seventh World 
Petroleum Congress, Mexico City, 1967. 

Chairman, Calgary Library Committee and Liaison Officer 
between Calgary and Ottawa libraries and library committees. 
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Lower and Upper Palaeozoic Stratigraphy Unit: J. D. Aitken, L eader 

J. D. Aitken continued his field s tudies of the Pr e -Devonian of the 
southern Ro ckies, while a ttac he d to Operation Bow-Athabasca. He 
devoted a large proportion of his office time to the study of lower 
Palaeozo ic carbonate rocks. A manuscript, "Representative Cambrian 
sections in the easternmost southern Ro cky Mountains, Alberta and 
adjacent subsurfac e ", was submitted for publication as a GSC paper. 

He s erved as guide and speaker a the Edm0nton G l:'o logical 
So ciety' s annual field trip, August 28, and a ttended. at his own expen~e , 
the Joint Meetings of the Geologi a l Associatio n o f Can;; 01, and the 
Canadian Ins titute of Mining and Metallurgy, a t Winnipeg, Octo h( ~- ] 8 - 20, 
where he presented a paper, "Upper Ca mbri.an F'c,r n;,,tlcnc.,. So •ül ern 
Rocky Mountains of A lberta", jointly authcred by • G. Gregg s and 
himself. He attended, at Su rvey expense, the annual meeting o f t h e 
Geolo gical Society of America at Kansas City, November 2-7, partid ­
pating in field trips to Pennsylvanian carbonate bank and megacyclothe rn1 
localitie s. 

R. W. Macque en extended observ ations on Mis sis "' ippian s t ratig raphy 
and sedimentology from the Bow River ar ea to the North Saskatchewan 
Rive r areas in association with Operation Bow-Athabasc-a . Critical 
stratigraphie sections we re also examined in the Bow Valle y , Mount 
Head, and Crowsnest Pass areas. 

A Ph. D. the sis, "Stratig r aphy and Sedimentology of the 
Mount Head Formation, Alberta, Canada", was submitted to Princeton 
University. 

Manuscripts in preparation i nclude, ?"'1. out5 1de p'lper and 
GSC Bulletin on the Mount Head Formrttio n, and (wHh E. W. RatnbPr él5 

co-author } a short outside p aper on Banff - Rundle probJ -rnf. 

H. L. Martin submitted two rnanuscript s for publicatior as GSC p a er s 
as follows: "Mississippian Subsurface Geology i.n the Rocky Moun ain 
House Area, Alberta" (Pap er 65-2 7); "Mississ i ppian Subsurfac e Gcol:lgy 
in the Pembina A rea, Alberta". 

He also prepared a map, stratigraph" c cross-section , and 
short no te on Mississippian oil and gas accumulations in 1 elatio n to 
structure and stratigraphy in western-central Albe r ta, for inclusion in 
the new edition o f Economie Geolo gy, Se ries 1. 

A new project, the study of the productive subsurface 
Mississippian Turner Valley Formation in the Edson area of Alb erta 
has been commenced. He attended the Schlumberger of Canada Logging 
Conference in Calgary , April 19-2 3 and the Rocky Mountain Section 
Ame rie an Association of Petroleum Geologists annual me e ting in Billings, 
Montana, September 26-29. 
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H. L. Martin and R. M. Procter jointly prepared a confidential 
report entitled "Lithology and Stratigraphy of western Kyanite, Morley 
No. 1, Stoney Indian Reserve, Alberta", for the Indian Affairs Branch 
of the Department of Citizenship and Immigration. 

R. M. Procter completed a regional study of Triassic stratigraphy in 
northeastern British Columbia; two GSC manuscri.pts are in an advance 
state of preparation. He also picked formation tops for the Mis sis sippian 
in wells in the Northwest Territories for publication in the Schedule of 
Wells , Northwest Territories and Yukon, published by the Department 
of Northern Aff airs and National Resources. 

He continued his study of later Pal~eozoic subsurface 
stratigraphy in northeastern British Columbia. Primary results of the 
study were included in, "Geological History of Western Canada" {Alberta 
Society of Petroleum Geologists ), published in January, 1965. He spent 
two summer months examining upper Palaeozoic sections in rhe mountains 
west of Fort Nelson and examing cores at Charley Lake, B r itish Columbia. 
He attended the American Association of Pet:roleum Geologists Rocky 
Mountain Section Conference at Billings, Montana, and the western 
Inter - University Geological Conference a t Edmonton, Alberta. 

Personnel Notes 

R. W. Macque en completed his Ph. D. degree at Princeton 
University in May, spent the summer in the field, and arrived at his 
permanent post at the Calgary office in September. 

Membership on Committees and in Societies 

J. D. Aitken was chairman of the MacConnell Club, 1965-66. He is a 
member of the Ame rie an Association of Petroleum Geologists, Alberta 
Society of Petroleum Geologists, and Geological Society of America, 
and .a Fellow of Geological Association of Canada. 

R. W,. Macqueen acted as secretary pro tem for the third meeting of 
the ad hoc Committee on Storage and Retrieval of Geological Data in 
Canada, chaired by Dr. S. C. Robinson, held in Calgary, October 2 7-28. 
He is a member of Alberta Society of Petroleum Geologists, American 
Association for the Advancement of Science, Geological Society of 
America, Society of Economie Palaeontologists and Mineralogists, and 
Fellow of Geological Association of Canada , and junior member of 
American Association of Petroleum Geologists. 

H. L. Martin is a member of the Alberta Society of Petroleum 
Geo logis ts. 
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R. M. Procter served on the Calgary Library Committee of Geological 
Society of Canada and the Medal of Merit Committee of the Alberta 
Society of Petroleum Geologists. He is secretary-treasurer of the 
Calgary Branch, Professional Institute. He is a member o f American 
Association of Petroleum Geologists, Society of Economie Palaeontolo­
gists and Mineralogists, and Alberta Society of Petroleum Geolo gists. 

Devonian Stratigraphy Unit: Helen R. Bel ea, Leader 

Helen R . Belyea complete d cross -sections and manus ript o the 
subsurface Palaeozoic rocks of District of Mack,• nzi.e, rtl,eas1 ern 
British Columbia and western Interior Plaius. fhis requir~d 
summarization of publish d and unpublished infoi:-m.,üi<'n 011 ~o c units 
of Cambrian, Ordovician, Silurian, Upper Devonia n , anrl M"ss is.:.1.ppdn 
ages and revision of Middle Devonian cor re lations. From the fac ie s 
variations, the palaeogeography and tectonic controls on s edimentation 
have been established and will be presented in detai l in a separate pape • 
She commenced the subsurface part of a joint pro je et wHh A. W. Nor is 
on correlation of late Middle and early Upper Devonian formations from 
District of Mackenzi e to Manitoba. She also supervised p eparation of 
the list of formation tops and wrote an abstract on Palaeozoic geology 
of District of Mackenzie for the 1966 edition of the Depar m nt of. 
No rthern Affairs and National Reources, Schedule of Wells. Dr. Belyea 
attended the annual meeting of the American Association of Pet oleum 
Geologists at New Orleans, April 26-29; took a fi Jd excursi n to 
Yucatan to study Tertiary reef and as sociated carbonates and, while 
en route to New Orleans visited the United States Geological Survey 
offi es at Denver and examined tb P Permian "reef corn lex " and off-reef 
deposits of Guadaloupe Mo untains, New Mexi.co. 

W. S. MacKenzie studieù Devonian outcrop sections along anc n _;_:i,r t e 
Alaska Highway between 58°30 1 and 60°00 1 north latitHdP , thf' rr- su lts 
of which will be published in 1966 , in a joint papE;r with G . ay -., .._ 
He described measured sections and prepare d thin sectfons of Devonian 
strata in the vicinity of the "Ancient Wall" northwest of Jasp r, Alb e rt '•, 
in preparation of a joint paper with E. W. Mountjoy. n addition re 
picked information tops for wells drilled in t h e Northwt>st Territ ries 
and Yukon Territory, for publication in the Schedule ot Wells. 
manuscript "The Geology of the Southesk Cairn Carbonate Compl x" 
was submitted for publication as a G. S. C. B 1lletin, and a aper ent 'tled 
"Upper Devonian Carbonates of the Southesk Cairn Complex and 
Associated Strata" was submitted for publicatio n in the De cember ii, s ue 
of the Canadian Bulletin of Petroleum Geology. 

E. J. Tassonyi revised a manus cri pt entitled "Subsurface Geology, 
Lower Mackenzie River Area, District of Mackenzie". He has under 
preparation a paper "Recent Exploratory Well D ata, Yukon Territory , 
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District of Mackenzie and Arctic Islands, North of Latitude 6 3 °oorn, a:p_d 
a joint paper with A. W. Norris 11 Windy Point Reef, Great Slave Lake". 
He continued to determine formation tops and stratigraphy from mechanical 
logs and well samples for inclus ion in the Schedule of Wells, published by 
Department of No rthern Aff airs and National Resources. 

D. C . Pugh began revision of Map 51-1959 to incorporate information 
from recent drilling. He also did mechanic al log correlations of late 
Middle - early Upper Devonian rock units of Alberta to assist Dr. Belyea 
in establishing regional correlations. 

ECONOMIC GEOLOGY DIVISION 

S.C. Robinson, Chief 

INTRODUCTION 

FUNCTIONS 

During the year functions of the Branch and of each section 
were intensively reviewed. Resulting statements of function were 
promulgated in draft form in September and those of sections comprising 
the Economie Geology Division are reproduced below: 

Engineering and Groundwater Geology Section -

1. To study the hydrogeology of Canada by conducting field and office 
research into the occurrence, source, movement, quantity and quality 
·of groundwater in relation to its geological framework. 

2. To develop methods, techniques, and instruments required for 
hydrogeological studies. 

3. To gather statistical data for local and regional investigations of 
changes in the physical and chemical character of groundwater. 

4. To cooperate with and assist other government agencies regarding 
groundwater investigations. 

5. To conduct fondamental investigations on a regional or local scale of 
all aspects of geology that may have an effect on civil engineering 
projects. 

6. To conduct geological investigations of specific engineering sites or 
p roblems in response to requests from other government agencies. 
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Geochemistry Section -

1. To investigate in the field and in the laboratory chemical (ino rganic, 
organic and biochemical) processes in geology and their role in 
distribution and concentration of elements, minerals, and is o topes in 
rocks, rock derivatives, and in natural fluids. 

2 . To develop and tes t geochemical and bbgeochemical mctho ds and 
instruments to aid in efficient exploration fo r miner a l 1 esources. 

Geology of Mineral Deposits Sect ion -

1. To conduct field and office research relating to t h e origin f mino ;:i l 
deposits. 

2. To study the regional and local geological setting o f mine ra deposit s 
in order to develop geological criteria for the finding of mineral 
deposits. 

3. To devise and evaluate methods and instruments applicable to the 
search for mineral deposits. 

Pleistocene Section -

1. To study all aspects of the geology of Quaternary deposits, including 
their history and enclos ed organic remains. 

2. To study geomorphology and attendant geological pro e~se,. both 
pas t and pres ent. 

3. To provide comprehensive data applic c1ble f-o enginee ing urban 
development etc; to those conce rned with a.rchaeology, plar-t and 
animal distribution, and recent trends in climate and uphft . 

4. To develop and e v aluate methods of mineral exploration t hrough an 
understanding of the Quaternary materials. 

In order to carry out these functions it is an advantage to sele c t 
primary objectives and an organiz ation to implement them that may be 
attained within a few years. As an example the Geology o f Mine ral 
Deposits Section was chosen and the follo w ing thr ee - fold division of i t s 
objectives and corresponding organization has b een propo s e d. Rese< rc..h 
will be concentrated ~ on general geologic;àl concepts concerning 
miner al deposits; ~ on the geology of specific commodities; and ~ on 
the economic geology of the various geologically-defined regions of 

Canada that lie outside the jurisdiction of the provinces. 
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a General concepts linking the relations of mineral deposits in Canad13-
to other geological phenomena provide the basis for selecting regions 
in which to concentrate the search for new mining camps, and for 
selecting formations and structures most favourable to location of 
additional deposits in known mining camps. Examples of current 
projects in this field are the study of the development of mineral 
deposits during evolution of a geosyncline , the relation of various ores 
to rocks and orogenies of different ages, and the detailed studies of 
deposits as they are mined out. Results of this research are published 
in bulletins and professional journals. 

b Studies of geological occurrence and research into the genesis of 
deposits of specific metals and minera.ls provide essential criteria for 
finding and evaluating potential deposits and are an important bas:i.s for 
assessing the mineral potential of various regions of Canada. If the 
principal economic metals and m inerals are grouped by similarity of 
geological occurrence and research on each such group becomes the 
responsibility of one geologist, a total of about twelve major 1port­
folios1 would result. The geological occurrence, classification, genesis 
and other significant geological criteria for each commodit y will be 
studied, and the results will be releas ed in comprehensive publications 
of the Geological Survey Economie Geology Series, which would be 
updated periodically by supplements in the I Paper Se ries 1. This 
pro gram will provide a corps of senior geologists, each of whom will 
be a national authority on the geology of a group of commodities. 

~ In those territories of Canada outside provincial jur i sdiction, a 
group of geologists will provide a comprehensive account of the mineral 
potential of the different geological regions. These studies will result 
in delineation of metallogenic provinces and will indicate areas most 
favourable to the occurrence of concentrations of various metals and 
minerals. Such studies are being undertaken in various parts of the 
Yukon and Northwest Territo ries. 

Similar organization by objective is being developed in the 
other sections. 

STAFF 

1. At the end of 1965, staff of Economie Geology included 37 geologists, 
3 senior scientific officers, 10 scientific officers, 1 technical officer, 
8 technicians and 3 clerks. Of these, 4 were stationed in Calgary, 3 
were on educational leave, 2 were in Yellowknife, 1 in Vancouver, 1 
in Bedford, and the remainder in Ottawa. 

· With the exception of Mr. E. B. Owen and Dr. J. S. Scott, 
staff of the Groundwater Section are to join the new Water Research 
Branch on April 1 st, 1966. In June 1965, staff of the resident geologist 
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at Yellowknife were transferred to this Division. The Economie Geolo gy 
Division has been asked to organize geological research in the Great 
Lake s on behalf of the Water R esearch Branch and staff positions for 
this purpos e have been seconded to the Division until such time as the 
new Branch has facilities to take over the programme. 

Changes in staff are listed in the reports of Sections. 

2. Collaboration of officers of Canadian mining companies, universities , 
and provincial and other government agencies is so essential to the 
Division' s programme that it is difficult to express adequately our deep 
appreciation to those concerned. The association o f Pos t-Doctoral 
F ellows and others from abroad is not as well known, but ie also an 

important source of new ideas to the Division. The folio w ... ng no -
Canadians were involved in field or laboratory proje c ts of the D ivii:,ion 
in 1965: 

Mr . M. Carter, Geological Survey of British Guiana. 
Mr. K. R. Everett, United States Army Laboratory, Natick, New Jersey. 
Professor Gunthe r Friedrich, University of Aachen. 
Mr. B. Fouroughi, Geological Survey of Iran. 
Dr. J. Ineson, Water Resources Board, Great Britain. 
Dr. K. Kanehira, Chiba University, Japan (P. D. Fellow). 
Dr. G. P. D. Laberge, Wisconsin State University (P. D. Fellow). 
C aptain J. LeMenestrel, French Army, Scientific and Technical Unit. 
Professor Anders Rapp, University of Uppsala. 
Dr. A.T. Rozkowski, Geological Institute of Silesia (P.D. Fellow). 
Mr. M. Shafiqullah, Pakistan. 
Mr. Francis Synge, University of Leicester. 
Mr. P. Umar, Geological Survey of Pakistan. 
Mr. M. Ziauddin, Geological Survey of In<'lia . 

SUMMARY OF ACTIVITIES 

During the year, staff of the Division submit:ted manuscrtpt"1 
for publication in the following categories: 5 G . S . C. bulletin , 1 Econo1 c 
Geology Se ries Report, 12 G. S. C. Paper Se ries Reports, 17 maps and 
36 papers in outs ide journals . Bibliographie data on publications are 
included in the annual index to publications of the Ge logical Survey. 
In addition 10 Topical Reports and 16 Internal Repo rts were written. 

As described in reports of sections, staff o f the Division 
presented 24 talks to various organizations during the year, mainly at 
meetings and field trips. Of particular interest are the following: 

1. R. W. Boyle visited the Maritime universit ie s under auspices of the 
C. I. M. Distinguished Lecture Se ries. 
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2. Peter Meyboom lectured on groundwater to the major universities 
in Ontario under auspices of the Lecture Tour Programme of the National 
Advisory Committee on Research in the Geological Sciences. 

3. H. A. Lee was on leave of absence during the academic year as a 
lecturer at the University of New Brunswick. 

There were a large number of meetings and field trips 
attended by members of the staff, particularly those concerned with 
Quaternary geology. Total for the year was 45 man-meetings as listed 
in the reports of Sections. Of particular note in this connection are: 

1. Award of the Leonard Medal to Dr. G . A. Gross by the Engineering 
Institute of Canada. 

2. Representation of Canada by I. C. Brown at hydrogeological meetings 
in Hannover, Budapest , and Dubrovnik. 

3. Leadership of the Canadian Delegation to the INQUA Congress at 
Boulder, Colorado by J. G. Fyles. 

Field and labo ra tory activities of the Division are summarized 
in reports of the sections and {n more detail are reported in Papers 
66-1 and 65-2. Sorne highlights are: 

1. The interest aroused among mining companies and prospectors by 
H. A. Lee' s paper (65 -14) on "Investigation of Eskers for Miner al 
Exploration". 

2. The scope of research on iron deposits of Canada by G. A. Gross and 
his co -workers. 

3. The convincing demonstration of the effectiveness o f geochemical 
surveys of waters and stream sediments as a prospecting tool in the 
Bathurst, New Brunswick area by a large party under direction of 
R. W. Boyle. 

4. The successful field tests of J. S. Scott' s method for measuring 
groundwater pressures by means of transducers in a sealed system . 

5. The important advances in statistical evaluation of the various 
contributing factors to geochemical anomalies achieved by R. H. C. 
Holman, E. M. Cameron and J.A.C. Fortescue in collaboration with the 
Departmental Data Centre. 

6. Peter Meyboom' s recognition of the importance of the role played 
by phreatophytes in locally depressing the groundwater table on the 
Prairies. 
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7. Initiation of a plot system for biogeochemical studies as a control 
measure by J.A.C. Fortescue. 

8 . Use of water -so luble dyes by J. E. Charron to determine directio n 
and speed of groundwater flo w . 

Officers of the Division are taking leading role s in the 
attE:mpts to systematize the recording, storage , and retrieval of 
geological data in Canada, currently being organized by a Committe e 
set up by the National Adviso ry Committee. Availability of such data 
from all sources will greatly facilitate research i n Economie Geology. 
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upon laboratories in other organizations. It is a pleasure to have this 
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Branch, in particular, the Analytical C he istry subdivision of the 
Mineral Sciences and the Industrial Waters Labo ratory . The Depart­
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use of data processing procedures 
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isotope, mineral separation, radiocarbon, and X-ray aboratories of 
the Petrological Sciences Division have all made majo cont.n uh ns ~o 
work of this Division. Assistance and advice fro m Geophysics, pa rcicu­
larly in the seismic and aeromagnetic fields, has been of particular 
assistance to the Pleistocene and Groundwater Sections . Relationship 
of the economic aspects of geology to the geological fr~mework of ('.an.3.da 
as a whole has been achieved through t ime devoted to o ur problems hy 
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products in written or spoken form owe much to the ·nterest and 
assistance of the manuscripts unit, and to the cartography and library 
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Finally it is a pleasure to acknowledge ass i stance, 
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MEMBERSHIP ON COMMITTEES 

S. C. Robinson - Honourable Secretary, Royal Society of Canada to 
June, 1965. 

- Chairman, National Research Council Associate 
Committee on Meteorites. 

- Cha.irman, Ad Hoc Comm:ittee on Storage and 
Retr :.eval of Geological Data in Canada.. 

- Chairman, Branch Appr a·:.sal Committee for 
Te c hnicians. 

- Member, Nominating C mrnittee, Mineralogical 
Society of Ameri a. 

- Member, Departmental Training Committee. 

REPORTS ON SECTIONS AND LABORATORIES 

GEOLOGY OF -MINERAL DEPOSITS SECTION 

R. Mulligan 

Officers within the section are concerned w:ith the relation­
ship of mineralization to the whole geological environment, with the 
abject of providing information necessary to the effective search for 
ore deposits. 

The studies and resulting reports fall mainly i nto one of 
two classes: those dealing with the geologkal factors responsible for 
the concentration of particular metals and other minera] commodities, 
and those dealing with the geological environment and development of 
certain mineralized belts or metallogenic provinces. In the first clasa, 
field work was clone on ccurrences of beryllium, coppper, iron, 
lithium, rnanganese, nickel, tin, uranium, and vanadium. In the second 
class, the relationship of mineralization of all kinds to the geological 
development of type areas was the subject of field studies in the 
Precambrian Shield, the Appalachian region, the northwest Cordillera, 
and Vancouver Island. A third class, the comprehensive study of 
massive sulphide bodies, involved field work on deposits of this type 
in Newfound1.and. G. S. C. Paper 66-1 gives the scope and detailed 
interim accounts of all thes e field projects, with particular emphasis 
on results of possible economic interest. 

In the laboratory, detailed investigation of sulphides and 
other ores were carried out. The study of ores· in the Survey is 
concentrated mainly in the metallogeny laboratory, which is under the 
direction of officers in the section. The production of polished sections 
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reached a high stage of efficiency, and the reference collection of 
polished ore specimens is gradually being augmentèd. Studies of 
lead isotope ratios and trace element content of minerals were carried 
out with the abject of establishing more meaningful classification of 
ore minerals. Go S. C. Paper 65-2 summarized the se activities and 
deals more fully with several of particular current interest. 

Much of the work involved in the study of mineral d pos i tt:; 
1s clone in o ther laboratories o f the Survey, notably the spectrochemical 
laboratorie s . The lack of adequate faciliti es and personn 1 to c arry 
out required analyses and other determinations is a constant s ourc e o f 
delay and hind rance to the work of the section. 

In the office, miner al occurrence loca t ioM, a H, a 1 ;:_i, w ere 
compiled for use in metallogen1c maps and stud1e5. Janv oü.1._ c 
p rojects require advanced laboratory investigation and techniques . 
Modern data-processing techniques are b eing adapted to the r esolutio n 
of problems arising from field and laboratory investigations. 

Services in cooperation with other agencics and research 
institutions, su.ch as the North Ame rie an Committee for a world 
metallogenic map, and External Aid office programs for Africa, form 
an important part of the work of several members of the sect ion . Other 
duties include consultation with, and preparation of itineraries for 
visitors, and replies to enquiries regarding minera c mmodities and 
economic geology . 

Activities 

J. A. Chamberlain 

As part of his study of the geology l f C ana · an ni k e l 
deposits, Dr. Chamberlain completed a d tailed in est1.ga1: 1 o 
sulphides in the Muskox intrusion and a preliminary study of nickd 
distribution in serpentinites of the Easte n Township , Qu bec (see 
"outside papers submitted"). A study of nickel distribution in 
s erpentinites of the Puddy Lake area, Northwestern Ontario, was 
initiated in collaboration with P. R. Simpson. Dr. Chamberlain 
continued to supervise a thesis project by Mr. Simpson on sulphide­
oxide relations in the St. Stephen gabbroic intrusion, New Brunswick. 

C. F. Gleeson 

Was transferred at the beginning of the year to the 
Geochemical Section, Economie Geology Division. His report on heavy 
mineral studies in the Klondike area, Yukon, is in the editorial stage. 

• 
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G.A. Gross 

Continued studies of iron formations and iron deposits in 
Quebec, Labrador, Central Canada, and Baffin Is land during the field 
season. The geological setting and origi n of high-grade iron deposits 
in the Mary River area of Baffin Island were studied in detail by a 
three -man party in cooperation with Dr. G. D. Jackson, who was 
engaged in regional studies. 

Further work on iron-formc1t .io ns in Central Canada 
carried out by H. P. Wilton included stratigraphie studies and systematic 
sampling of various facies of Algoma -- type :r n-forma.tion associated 
with volcanic rocks. 

Field supervis ion of work by I . S. Zajac in the Knob Lake 
area, Quebec and Labrador, superv:.s lon of research by Dr. Gene L. 
Laberge and further examination of iron deposits near Schefferville and 
Labrador City were completed in the field program. A study of the 
stratigraphy and sedimentary fades :i.n the Sokoman iron-formatlo n in 
the Knob Lake area, Quebec and Lab rador-Newfoundland, started by 
I. S. Zajac will provide new detailed i.nformation on the depositional 
environment and origin of Superio r-typ e i ron-formation, and will be 
the basis of a Ph. D. dissertation at University of Michigan, Ann Arbor, 
Michigan. 

Gene L. LaBerge 

A Post-Doctorate Fellow, carried out research on micro­
fossils in iron-formation and chart rocks from Australia, South Africa, 
and selected areas in Canada. 

A. G. Johnston 

Completed a metallogenic map to accompany an Econonüc 
Geology report on silver by Dr. R. W. Boyle. He also prepared a map 
locating minera! deposits in northern British Columbia. and the Yukon 
for Dr. H. S. Bostock and assisted Dr. D. R. E. Whitmore to prepare 
a short report summarizing exploration actlvity in the Yukon during 
196 5. As well as summarizing developments in miner al exploration 
for his monthly newsletter, he assisted in compilation of materia.l 
for the propos ed revis ion of Economie Geology Se ries No. l "Geology 
and Economie Minerals of Canada - 5th Ed i tion". 

E. D. Kindle 

Continued his field and office studies of copper deposits 
in the Cordilleran Region of Canada. Data on over 1,000 copper 
occurrences are being assembled and classified for publication as an 
Economie Geology Series Report. 
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W. D. McCartney 

Dr. McCartney c ompleted metallogenic field studies in 
the Canadian Appalachians with studies of selected Newfoundland 
mineral deposits. He supervised the fie ld and preliminary laborator y 
studies of P. Ghosh Dastidar leading to a Ph. D t h esis on trace-element 
distribution in sulphides in selected niine ral deposits of t he Can adian 
Appalachians, and supervised a study of the metallogeny of Vanco uver 
Island by D. J. T. Carson, which is a Ph. D. the sis pro je et. He also 
conducted a. directed reading course and delivered one lecture on 
metallo geny at the request of Carleton University, and contributed to 
th text and Miner a l Deposit Map for the reviHf> -J Econ rnic Geolog~ 
Series 1. 

C . R. McLeod 

Mr. Mc Leod supervised the metallogenic lab0ratories, 
with most of his efforts directed to the production of pclished sections. 
About 775 high- quality machine polished and 260 hand olished sections 
were produced with part-time assistance. He collaborated with Dr. 
W . D. McCartney in investigating heavy minera] -,tudie f. d.S an aid in 
pro specting and in defining metallogenic provinces . Tw w,,eks field 
investigation was carried out in selected areas of carbo niferous rocks 
in Nova Scotia. 

R. Mulligan 

Dr .. Mulligan continued field and office work on the 
geology of tin and beryllium depo s its, inve s tig t · g knowl'l and 
prospective occurrences in southcrn British o '""ml:>L-1_ ,.r,iJ te. ) llifero1 s 
pegmatites in northern Saskatchewan. A me a lo ':: f' "lie tnd? of the 
beryllium-molybdenu;m-tin-t ngsten and lead -zinc -si ver p-r vin e -,f 
the northern Cassiar Batholith , u kon and Brit· sh Co J,-m . i -:.i 

started in conjunction with mapping of the Jenning Ri er arf'a by the 
Regional Geology Divis fon. In addition he exa. · ed 1 "thium-bear ing 
pegmatites in the belt extending fro m the Su e rio r into e Churchill 
structural province of northern Manitoba and c l l ect d qa p es f r ge 
determination. 

A study of tin-bearing garnet and µyroxene rom th e 
Cassiar district, involving complex electron - probe, mine ral separat,on 
and spectrochemical methods was reclassified as an offic e project, 
involving the collaboration of J. L. Jambor. Samp es were repa::.:-ed 
and submitted for analysis in connection with another office projec t 
dealing with the relative distribution of lithium in granitic rocks of the 
Cordillera, Shield, and Appalachian regions. M~p 1207A, Metallogenic 
Map "Lithium in Canada" was prepared and p u blished, to supplement 
Economie Geology R e port 21 11 Geology of Canadia n Lithium De posits" 
published dur ing 1965. A p a p er "Geology of Canadian Tin Occurrences 1

' 

and accompanying metallogenic map was in the editorial stage. 
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At the end of the year Dr. Mulligan assumed temporary 
duties as acting head of the Mineral Depos its Section. 

S. M. Roscoe 

Activities included preparation of a paper on "Atomic 
Energy Developments and Future Uranium requirements as Envisaged 
at the Third International United Nations Conference on the Peaceful 
uses of Atomic Energy, Geneva, September 1964". This was issued 
in December 1965 as Paper 65-33. 

Preparation of a paper on " Geochemical and Isotopie 
Studies, Noranda and Mattagami areas"; this was presented orally as 
a contribution t~ a symposium on strata-bound sulphides at the annual 
general meeting of the C. I. M. M., Toronto, Mar ch 1965, and published 
in the C. I. M. M. Bulletin (Sept. 165). 

Field work in the Elliot Lake , Sudbury, Sault Ste. Marie, 
Michipicoten, Ville-Marie Belleterre, Timmins, Noranda, Jontel, and 
Mattagami areas in connection with project "Metallogenic studies, 
Lake Superior -Chibougamau 11

• 

Preparation of samples for elemental and lead-isotope 
analyses. Compilation and study of results of lead isotope analytical 
program involved about 100 lead isotope analyses and is now nearing 
completion. 

Preparation of a report on 1 Future Canadian uraniu1n 
supplies' to be presented at a February 1 meeting in Toronto. 

E.R. Rose 

Dr. Rose carried out field work on the geo logy of 
vanadium deposits in Western Canada. Traces and strong traces of 
vanadium were detected in many new localities and in various sedi•­
mentary and other rocks and specific minerals. A number of gabbroic 
rocks with associated anorthositic phase s and disseminations of 
titaniferous magnetite in the Coast Ranges and Island s, were found to 
be vanadiferous. Samples from deposits of bituminous sandstone near 
Fort McMurray, Alberta were also found to be faintly vanadiferous. 

In connection with field work, several main centres of 
vanadium production in the western United States were visited. The 
characte~istics and geological framework of these have been outlined 
in a "Report on Vanadium Producing Areas in the United States"· 
Copies have been filed with the Division and Chief Geologist, and it 
will be placed on open file for those who may be interest. 
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D. R. E. Whitmore 

In addition to his routine duties as head of the Mineral 
Deposits Section, and work arising out of his field projects, was active 
in many committees (see committees ). 

He continued consultation with the External Aid Office and 
Miner al Resources Divi sion on aid projects in Africa, and wo rk on 
Economie Geology Report No. 1, Geology Economie Minerals o f Canada 
and the Mineral Deposit Map of Canada, on display at Kansas City. 

Att :. dance at Meet:11gs_ 

G. A. Gross attend e d the C. I. M. M. G e n eral MeE.t i ,ig i11 To r onto, -vh ere 
he presented a pape r " P rinc i p al T ypes o f Iro n Formatio n a n d Dcriv ea 
Ores", part of a Symposium Geo logy a nd Development o f Iro n Depos its 
in Eastern Canada. 

W. D. McCartney attended the C. I. M. M . Annual G e ne r a ] M e etin g in 
Toronto, and the Society of Economie Geolog i sts , l\.ans a s City; November 
1965, where he presented a p ape r "Meta llo geny and Geoc::hr onology; 
Canadian Appalachians ". He als o serve d a s a pàne llist on "Miner a l 
Renaissance of Eastern Can ada", Annual meeting, Ame rican A ssociatio n 
for the Advancement of Scie n c e, Montreal, D c c emb er :.9 , 1 HA . 

S. M. Roscoe presented a pape r orally at t h e C. I. M. M. in Toronto, 
1965. 

J.A. Cha mbe rlairt " Su lphid es i n t he Mu s kox I. r usi.:m" t Genc:;1cn1icë,l 
Discu ssion Group, Carleton Unive rsity, I'fo v Pmhe:1 •J t:: t h , 

Membership on Committees 

G . A. Gross - A s isted the Geology Committee of the C. I. M. M . 
in the organization o f a Symposium on t h e Geology 
and Development of Iron Deposit s in Eastern 
Canada. 

W. D. McCartney - Served as the Canadian representative on the 
Subcommission of the Me tallogenic Ma of the 
World and its North Arneric a n o mm i t t ee . 

- Chairman of the Canadian Metallogenic Map 
Committee, and Member of the Branch Palaeo -
magne tic Committee . 



- 77 -

D. R. E. Whitmor e - Chairman of Sympos ium on Renai ssance of Mineral 
Exploration in Eastern Canada for Montreal Meeting 
AAAS. 

- Committee work of the Ad Hoc Committee for the 
Storage and Retr ieval of Geological Data in Canada 
and the following subcommittees: 

- No. 2 D i g itizing Geological Data M eeting s in Ottawa 
and C algary. 

- No. 4 National Index M eetings in Montreal and 
Toronto. 

- No. 5 Mineral Depos its - Chairma n , Meeting ;i.1. 

Winnipeg. 
- Chairman of the Branch Stable Isotop e Committee . 

Outside P a pe n• Submitted 

J. A. Chamberlain:' 11 Sulphides in the Muskox Intrus ion" to Canadian 
Journal of Earth Sciences. 

''Heazlewoodite and Awarvite in Serpentini'"es of the Eas tern Townships, 
Quebec", to The Canadian Mineralogist . 

E. R. Rose: "The copper-nickel depos its of T i magami Island (Ont. )11
; 

Econ. Geol. (in press) .. 

Awards 

G. A. Gross was the recipient of the Leonard Medal from the Engineering 
Institute of Canad a for the best p a per published by the G,anadian l nstitute 
of Mining and Metallurgy or the Erugineering Institute of Canada on a 
mining subject du ring 1964. 

Gross, G. A. 
1965: 

Publications 

11General geology a,p.d eval.uation of iron deposits 11 ; Geol. 
Surv. Can., Econ. Geol. Report 22, vol. 1. 

Discuss ion - Origin of Precamb:r ian Iron Format ions; Econ. Geol., 
vol. 60, No. 5, pp. 1063-1064. 

Johnston, A.G., and McCartney, W.D. 
1965: "Manganese occurrences in Canada" ; Geol. Surv. Can., 

P a per 64-37. 
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McCartney, W . D., and McLeod, C.R. 
1965: "Preliminary application of heavy minera! analyses to 

metallogeny of carboniferous areas , Nova Scotia and 
New Brunswick"; Geol. Surv. Can., Paper 64-29. 

Rose, E.R. 
1965: 11 Pyritic nodules of the Timagam1 copper-nickel deposits 11

; 

Canaùian MineralogJst, vol. 8, pt. 3, pp. 317-324. 

ùEOCH MICAL SECTIO:F 

R. W. Boyle 

Du ring 1965, research ;.n geoc:1em.~str y ar ù geoch ,m1cal 
prospecti ng was carried out in a number of field area..,. Tnese induded 
a large geochemical survey in the Bathurst-Jacquet River area of New 
Brunswick (Operation Bathurst); an investigation of Mississippi Valley 
type lead-zinc deposits in various parts of Canada; biogeo hemical fie ld 
work in Ontario, Manitoba, and Bri.Hsh Columbia; prehminary field work 
o n the application of geochemical prospec ting in the Cobalt area, Ontario; 
field work on circular structures in Quebec; sample collection and field 
work on a quartz monzonite body i n southeastern Ontar~o; and collection 
of samples for analysis from cores of the Upper Devonian Swan Hills 
Member in the Swan Hills and Virginia H ills oil ielùs of :.lberta. 

Laboratory research in the chemistry of ore genesis, 
isotope geochemistry, radiochemistry, analytical chemistry , geochemical 
prospecting, statistical ge cht.:: i stry, a1 d seditr,-2:nt ary geochemfatry 
was continued. 

Summary of Fie ld Wu r k 

D. F. Sangster began a study of trace elements in galen.1 
and sphalerite from lead-zinc deposits of the "Mississippi Valley type 1 

in Canada. During the 1965 field season, üfteen suc deposits w_re 
mapped or examined and samples collected for anal y sis. 

J.A.C. Fortescue and E.H. H rnbro k cont ·nued he 
development of field and laboratory methods for the analysis of 
biological materials for use in biogeochemical research. J. Fortescue 
took the biogeochemical sample preparation trailer t o Fraserdale, 
Ontario, in order to carry out a biogeochemical project as a part of a 
combined geological geophysical and geochemical project under the 
direction of Dr. D. T. Anders on. During this project some 2,000 samples 
of soils and vegetation were taken from twelve plots, seven of which were 
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located in the vicinity of aeromagnetic anomalies . During a trip t o 
Manitoba and Brit ish Columbia later i n the summer, severa.l drilled, 
but undisturbed, mineral deposit7 were inspected where field investiga­
tions may be carried out during 1966. Dur:i.ng both the field projects 
the services of a botanist Miss L. Usik were included and t he foundations 
laid for a herbarium collection of plants for use in biogeochemical. 
research. 

E. H. Hornbrook supervised a d rill.i.ng programme carried 
out to obtain samples of overburden materi.a1 in the down-ice direction 
from the Texas Gulf Sulphur orebody near T i mmins during Febru a.r y, 
March, and April. During .Tuly , Mr. Hornbrook spent two weeks in the 
Moose River area, Ontario, obs ervol.ng a.:nd par.tidpating in the sample 
collection programme wh:i.le J. Fortescue w-=ts abser•t in Ottawa. 

Operati on Bathurst waa conducten in thP Bathurst-Jacquet 
River area of New Brunswick and covered some 1,200 square mileF'. 
W. M. Tupper of Carleton Univers i ty was 5.n ch::uge of the field work, 
J. J. Lynch organized and supervised the analytka.l chemical laboratory 
and mobile spectrogra phie laboratory in the field, and R. W. Boyle 
supervised the operati on as a whole. C. C. Durha m was in charge of 
the mobile spectrographie laborator.y, which carried out 25,634 
determinations (Table 2, Appendix). Fourteen elements were determined 
in 3,508 samples of stream sed.i.ments, and total heavy metals were 
determined in the same number of water samples. The elements 
determined in the field analytical la.boratory included Zn, Cu, Pb, As, Sb, 
Mo, and W; those determined by the spectrograph included Mn, Ba, Cr, 
Ni, Co, Sn, and Ag. All results were plotted in the field to facilita te 
early publication of the data. 

J. J. Lynch accompanied C. F. Glees on in a short field 
tripto the Cobalt are a to colle et samples of rocks, stream sediments, 
soils, and waters. Arrangements were also made for the establishment 
of mobile chemi.cal and spectrographie laboratories in the area for the 
1986 field s eas on. 

R. W. Boyle visited some old gold deposits in Eastern 
Ontario (Cordova mine and Deloro area) in September to collect 
material for a publication on the geochemistry of gold. 

K. L. Currie continued the study of the Manicouagan 
circular structure, concentrating on the stra.tigraphy and petrography 
of the volcanic s equenc e, and the contacts between the lavas and the 
Precambrian rocks. 

K. L. Currie concluded a study of the Crow Lake quartz 
monzonite, southeastern Ontario. The mass was shown to be sill like 
in gross structure, with very intricate small scale structure. In the 
Perth Road syenite, I. F. Ermanovics, under the direction of K. L. 
Currie, measured the lineation and concluded that the syenite occupies 
a steeply plunging anticlinal nos e. 
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K. L. Currie m a de a brief study o f seven 1 cryptovolcanic 1 

structures in the central United States. Despite man y petrographic 
similarities, the structure of these occurrences differs markedly froJ:Yl 
that of Canadian craters. 

C. F. Gleeson collected samples o f water, s o il, rock, 
and stream sediments from the Cobalt area., Onta rio fo r geochemical 
analyses . The data obtained from these samples will provide a guide 
for future geochemical w o rk in the are a. 

A stud y of the limestones and dolomites of the Slave Foi.nt 
Formation be gun in 1963 by E. M. Cameron has revealed inte.L·"-sL.ng 
patterns of regional chemical v ar iation. The c nnposition of such 
carbonate rocks is d etermined by processes that CH cu .r bn.b d 11rÜlf/ a.rr! 
after sedimentation. The e ffects of diagenesis ar ~ often dh,.1cuh ~.., 
distinguish from those taking place during deposition, but their u nde-r­
standing is o f economic significance since the accumulation o± both 
p e troleum and me tallic minerals in carbonates is likely to be depend ent 
on the sa.me diagenetic processes that affect the host rock. 

One approach that may help to distinguish the effects of 
d ifferent processes is to study carbonate units that have a somewhat 
dissimilar history. During the summer of 1965 more than a thousand 
samples were collected from cores of the Upper Devonian Swan Hills 
Member in the Swan Bills and Virginia Hills oilfields of Albe rta. The 
reef deposits that comprise this member are in man,r espects similar 
to those of the Slave Point Formation. However , the fo rmer have not 
been dolomitized as has the Slave Point r eefs. 

Offic e and Laboratory ... Ncrk 

W. Dyck, who joined the sectio n in May, cuntinued the 
work started by R.A. Washington on the co-precip .1. tatlvn c... j adsv .1.p~.!.r 1 

of cobalt on ferric hydroxide using radioactive tracer techniques . 

H e carried out radiometric analyses on 100 s a mples of 
ash from birch trees growing in pots salted with Co6 . This work waf:! 
clone to assist J. Fortescue in his biogeochemical research on the 
uptake of metals by trees. 

He began experiments on t he diffusion of silve r i n aqUf'0llS 
solutions using a radioactive silver tracer ~ This wo rk is co ntinuing . 

Equipment for measuring very low natural radioactivities 
in meteorites was assembled and tested by W. Dyck. 

In all of the above work on radio tracers W. D yck was 
as sisted by J. C. Pelchat, who joined the geochemistry section in J une. 
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J. J. Lynch carried out research on methods of analyses 
employing preconcentration techniques to determine traces (p a.rts per 
billion) of various metals in water. 

J. Fortescue and O. L. Hughes of the Pleistocene Geology 
section devised a plan for a drilling programme, which was carried out 
in record time by Mr. Hornbrook. Duri:ng the spring a computor 
programme was devised by J. Fo rtescue for printing out the results 
from the spectrographie l a bo-ra.tory. As a result of this, a.11 the results 
obtained in the spectrograp hie laboratory during the summer months 
were plotted during three weeks in Octo ber. During the la.st quarter of 
the year work was begun on a progres . report , whlch w:;.11 be r.1. de scription 
of all research carried out in biogeochem:i. -;try a t the Survey duri.ng the 
past three years. 

E. H. Hornbrook completed development work on a semi­
quantitative spectrochemical method for the determin~.tion of Zn, Mn, 
Cu, Mo, Ba, Sr, Ti, Pb, Ni, Co , Cr, Ag Jn the a~b of o rga.nic material 
during January and a p art of Ap ril. During the latter p art of May and 
June Mr. Hornbrook trained two student assistants t run the spectrograph 
in the biogeochemical trailer. By the end of the summer 1 ,1 85 sample s 
(involving 15,105 single element determin·-:t.tions) ha.d been analysed by 
this team of three men. 

This analytical programme completed analysis on all 
samples of organic material accumulated prior to 1965 as well as the 
analysis of composite samples of material collected from the plots in 
the Moose River area, Ontario. For the remainder of the year Mr. 
Hornbrook was engaged in detailed checking of the results obtained in 
the spectrographie laboratory during the summer months. This involved 
repeat analysis on 191 samples analyzed during the summer. The 
activities of the mobile biogeochemical spectrographie laboratory are 
summarized in Table 5 of the Appendix. 

D. F. Sangster completed petrograpb.ic and mineralographic 
studies pertaining to a detailed geological and geophysical study of 
magnetite iron-formation carried out in collaboration with Drs. G. A. 
Gross and P.J. Hood. Final geological and geophysical results are 
being prepared jointly by Gross, Hood, and Sangster for Survey 
publication. 

In collaboration with P.J. Hood of the Geophysics Division 
as senior author, a paper des cribing the calibration and operation of an 
in situ susceptibility meter was submitted for Survey publication. 

A final manuscript was prepared and submitted by D.F. 
Sangster for a GSC Bulletin on magnetite deposits of British Columbia, 
based on research for a Ph. D. thesis. 
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A geochemical investigation of magnetite was initiated by 
D. F. Sangs ter to study the trace element content in magnetites from a 
variety of deposits. 

R. W. Boyle complete d a manuscript for a Survey Bulletin 
on the geochemistry of sil ver. 

M. Tauchid completed his research on the geochemistry 
of molybdenum in the Bathurst-New astle a rea of New Brunswick. 

R. Mart in completed a.nalytical work and g eolo g ical 
correlations on the geochemistry of the grani tic r o ck s o J ... e w B r uns v. ick. 

K. L. Currie corn leted the stud y of t h e so lubH ,ty cf a lb1t 0; 

in supercritical water between 400 and 625 " C. A pu blic at io n 1s ir, 
p reparation. Study of the solubility of microcline under the s arne 
conditions was commenced. Study of reaction of water with Belleorarn. 
granite was continued, under both non-equilibrium and quasi-equilibrium 
conditions. 

He completed the construction of a new contjnuous flow 
apparatus for use up to 10 kilobars and 1000 °C, and began the construc­
tion of a very high pressure appa.ra tus for pressur es up to ~O kilo bars. 

Dr. Currie_ compl eted a study of the occurrence of hafnium 
and zirconium in the Crow Lake granite, and a publica tion is in press. 
It was concluded that Hf and Zr show differential mobility during meta­
morphism. 

He also continued experim nts on fe ?tures a si:;oc, ted w i h 
craters. Sand box studies are in progress to e h'-c1date t H.: foi mat i n. 

and shape of various types of c r ate rs . Experiment s invo lving rapl 
heat ing of rocks to 1000 °C were continue d. A numb r f glas sy pha ses, 
and unusual melting phenomena have been observed . 

C. F. Gleeson com ple ted a s e t of fourt e e.o. pr liminary 
geochemical ma.ps of the Keno Hill area., ukon Territory. These have 
now been published. 

He continued work on the preparation of a se r i es o f maps 
showing the distribution of Cu, Pb , Zn, As, Sb, W, Mn , Ni , Co, A g 
and B in 6,000 stream sediment samples collected frorn the Keno H 1 
area, Yukon. 

Dr. Gleeson ,in conjunction with R. Bo,lton studied me t hods 
of mechanically plotting geochemical data on maps. A pro gram using 
an X- Y plotter was developed. In addition, statistical studies using 
computer analyses are continuing on the field and laboratory data 
obtained during Operation Keno. Analytical work is also continuing on 
heavy minera.l samples from the Keno Hill area, Yukon. 

/ . 
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E. M. Cameron researched and completed a paper on 
sampling errors in chemical studies of sedimentary rocks, and the 
desired relation between sampling and analytical precision. It was 
found that errors due to sampling vary greatly for different elements 
in the same rock. Thus if geochemical variation is to be used on a 
geological indicator or tool thos e elements subject to the least sa.mpling 
error should be used. 

The sample prepara.tion L;.boratory under the supervLsion 
of P.J. Lavergne opera.ted to ca.pacity dur.ing the year. Mr. Lavergne 
also spent a month in Bathurst, New Brunswick organizing a field 
preparation laboratory and training pe r.:::o.nnel in s~mple prep;;,,ra.tion 
for Operation Bathurst. Mr. La.vergne 1 s report on the operat:i.on of 
the preparation laboratory in Ottawa. is given in Ta.bl 3 of the Appendix. 

The trace element lab nu ry -,,nà field .spectr ographi e 
laboratory (C. Durham in charge), both upervised by J. J. Lynch, 
operated at ca.pacity dur:lng the yea.r. The repc,rt..,; for büth the se 
laboratories covering opera.tians in Ottaw3, and in the field are given in 
Tables 1 and 2. During the absence of Mr. Lynch in the field, the trace 
element laboratory in Ottawa. was superv~sed by G. Miha.:ilov. 

The reports coveri'lg the pe rdti.ons of the moveable 
biogeochemical labo ra.tory and direct readlng spectrogra.phic labo ra.tory 
are given in Tables 5 and 6 respective ly. 

Attendance at Conventions 

J. J. Lynch attended the Ottawa Symposium on Applied 
Spectro sco py. 

C. C. Durham attended the Ottawa Symposium on Applied 
Spectroscopy and presented a p a p er entitled 11A mobile spectrographie 
laboratory". 

W. Dyck attended the 6th International c 14 and H 3 dating 
conference in Pullman, Washington, June 7 -11, a.nd presented a paper 
entitled "Secular va.dations 'ln the C 14 concentration of Douglas Fir tree 
rings"· 

D. F. Sa.ngster g-ave a ta.lk to the Appalachian Discussion 
Group on the host rock geology of two lead-zinc deposits in Pala eozoic 
carbonate rocks (Fine Po int and Western Newfoundland ). 

R. W. Boyle gave a seri es of lectures on thermodynamics 
in December at the Univ ersity of New Brunswick, Mount Allison 
University, St. Francis Xavier University, Dalhousie University, 
Nova Scotia Technical College, Acadia Univer ity, and Memorial 
University under the a u spices of the Ca.nadian Institute of Mining and 
Metallurgy distinguished lecture series. 
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C. F. Gleeson attended the Society of Economie Geologists 
convention in Kansas City in November. 

R. Horton attended the 1965 Ottawa symposium on Applied 
Spect r oscopy. 

E. M. Cameron pres ented a p aper entitled " Geochemistry o f 
Slave Point Formation, Western Canada", at the Geological Socie ty of 
America meeting in November in Kans a s City, Missouri. 

Membership on Commi ttee, 

J . J. Lynch served on a Mines Bra nch Te chn~cia. n Appraisa l 
Board in March. 

R. Horton was a m e mber of the organ1z1ng committee of 
the 1965 Ottawa Symposium on Applied Spectroscopy and a member of 
the Exhibits Committee for the 196 7 International Symposium on 
Spectres copy. 

E. M. Cameron was chai rma n of the Ottawa Branch of the 
Canadian Association for Applied Spectroscopy and is acting as the 
Convenor for the Geochemical Sessions of the 23rd Colloquium 
Spectroscopicium Internationale. 

Personnel Notes 

R. H. C. Holman resigned from tne s ecti n i n Augl- st to 
take up employment in geochemical exploration with a p ivate company. 

R. A. Washington resigned from the section in May to take 
up employment with Atomic Energy of Canada Limited. Ci:to wa . 

D. F. Sangs ter joincd the sec tion in Mar ch. 

J. C. Pelchat joined t he section in June as a t echnician i n 
the radioactive tracer laboratory. 

During the year the section was ple :tsed to as siG t in the 
training of a number of geologists and geochemists on the Co lombo a nd 
other training plans. The se included M. Ziauddin , Geolo g i cal Survey 
of India at Hyderabad; P. Umar, Geological Survey o f Pakistan; M . 
Carter, Geological Survey of British Guiana ; M. Shafiqullah, Pakistan; 
and B. Fouroughi, Geological Survey of Iran. 

Professor Gunther Friedrich, University of Aachen, 
Germany spent the summer with the section and took part in Operation 

Bathurst. 
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Trace Element Laboratory Report 

J . J . L ynch 

Table I. Summa ry of Analyses Completed in Trace Element 
Labor atory in 1965 (J . J . L ynch in charge) . 

A) Field 
. 

Type of No. o f No. of 
Field Geologist Samples Met:als A:nalyzed Samples Analyses 

W. Tupper St ream Z n, Cu , P b, As, Sb, 3,5 08 25,524 
Sediments Mo, W 

Totals 3,5 08 25,524 

B) Ottawa 

R. W. Boyle Minerals Zn, Cu, Pb, As, Sb, 90 545 
Ni, Co, Mo, w 

C. F. Glee son Stream Zn, Cu, Pb, As, Sb, 427 3, 088 
Sediments Mo, w 

J. Fortescue Soils Z n; Cu 2 8 

J. Fortescue Soils Z n, Cu, Pb, Ni 358 1,474 

C.F. Gleeson Stream Mo 4 ,6 37 4,831 
Sediments 

C. F. Glee son Stream Zn, Cu, Pb, Ni, Co, 41 370 
Sediments A s , Sb, Mo, w 

C.F. Glee son Minerals Zn, Cu, Pb, Ni, Co , 315 2,321 
A s , Sb, Mo, w 

K.L. Currie Waters Na, K, Al , SiO 2 , pH 9 45 

C.F. Gleeson Waters Z n, Cu, Pb, N j , Co, 9 150 
As, Sb 

R.W. Boyle Stream Z n , Cu, Pb, Ni, Co, 3 26 
Sediments As, Sb 

R.W. Boy le Soils Zn, Cu, Pb , Ni, Co, 21 3 15 
As, Sb, Mo, w 

H.A. Lee Soils Zn, Cu, Pb, Ni, Co . 81 405 

D.C. F indlay Rocks Zn, Cu, Pb, Ni, Co 90 462 

G.A. Gross Rocks Gu, As 4 10 

S.M. Roscoe Minerals Zn, Cu, Pb, N i, Co, 207 2,114 
As, Sb, Mo, w 

E.B. Owen Sediment Z n, Cu, Pb, Ni 1 8 

S. M. Roscoe M inerals Pb 35 39 

B. Liberty Minerals Pb 4 4 

Totals 6,334 16,2 15 

Grand Totals 9,842 41,739 
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Table II. Summary of Analyses Completed in Mobile 

Spectrographie Laboratory in 196 5. 

(C. Durham in charge) 

A) Field 

Type o f 
Field Geologist Sample 

No. of No. of 

W. Tupper 

C. F. Gleeson 

Field Geologist 

W. Tupper 

Metals Analyzf:!d Samp1 es Determ. 

St ream 
Sediment 

Stream 
Sediment 

Mn, Ba, Cr, 1, Co, 
Sn, Ag 

Total 

B) Ottawa 

B , Mn, Mo, Sn, Cu, A g, 
Ni, Co, Bi, Au 

Total 

Grand Total 

3508 

3503 

2718 

2718 

6226 

Table III. ummary of Samples prepared i n 
Geochemistry Preparation Lab. in 
1965 . 

(P.J. Lavergne in charge) 

A) Field 

25,634 

2.5 ,6 34 

27,180 

27,180 

52,814 

Sizing Ball i1 (P in Sh aker 

3508 3508 

Total 3508 3508 
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Table III (cont 1 d. ) B) Ottawa 

.µ 
en -..... 1-1 
b.O 1-➔ 

(1) 'O 
0 ,.:..:: ..... 
ri ~ Cil ;::J 
0 ri ,..i::: a' 
(1) b.O b.O p ..... 

l'.) p p rd 
ri [/) 

~ ..... ..... ..... p. N ~~ 'O 'O ,..i::: 0.0 1-➔ .µ ?-, 
ri p en p 

(1) p ..... > 
(1) ..... ;::J ..... p. rd ri rd rd ..... 1-➔ 1-1 N 

;::J 1-1 ~ p., (1) 

~ l'.) ü 
..... 
[/) [/) ~ çq- ::r: 

E. M. Cameron 1000 1000 1000 

C. F. Gleeson 450 450 100 556 25 

J.J. Lynch 5 5 5 15 

W. Tupper 75 75 75 

J. A. Ch~mberlain 15 15 15 

S. M. Roscoe 40 40 40 24 

R. Mulligan 13 13 13 10 

W. D. McCartney 8 

R. W. Boyle 155 155 155 80 25 50 

H. A. Le e 10 10 10 

R. Martin 140 140 140 

J. Fortes eue 7 

Total 1903 1904 328 80 25 1877 43 

Grand Total 1903 1903 3836 80 25 5385 43 
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Table IV. Seasonal Personnel employed by Trace Element 

L aboratory, Mobile Spectrographie Laboratory 

and Sample Preparation Labo ratory. 

Laboratory 

Trac e Element (Ottawa) 

Trace Element (Ottawa) 

Trace Element ( t taw 

Trace Element (Field) 

Trace Element (Field) 

Trace Element (Field) 

Trace Element (Field) 

Trace Element (Field) 

Trace Element (Field) 

Mo bile Spectrographie 

Mo bile Spectrographie 

Mobile Spectrographie 

Sample Preparation (Ottawa ) 

Sample Preparation (Ottawa) 

Sample Preparation (Field) 

( 1) Resigned early in summer 

(2) Replac ed resigned personnel 

easonal Personnel 

Barbara Mathie 

Do nna .c Each ern 

Judith 'o b ·nso 

Sandr a Bluridnn 

Dianne Church 

Joyce Huculak 

Gerard MacGillivray 

Ida Smith 

Arlene Thompson 

w·1 iam la .,, 

G eorge s Godin 

Malco ln, Throp 

F. Dagenais 

Robert Grey 

Bernard urepos 

( 1 ) 

(2) 

( 1) 

(2) 
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Table V. Summary of Analyses Completed during the summer of 

1965 Moveable Biogeochemical Spectrographie Laboratory. 

Project 

Dr. J .A.C. Fortescue, Mr . E. H. Hornbrook (in charge) 
assisted by K. Aspila and D. Forman. 

No. of 
Samples No. of 

Mate rial Analyzed Determ. Elements 

3 
Me r Bleue Organic soil 156 20l8 ( 13 ' Sée 

below) 
Iroquois Falls Il 75 9 7', Il 

Sil vermine 
Cape Breton I. 

Plants 
Humus 

301 3913 Il 

Biogeochemical 
Greenhouse 

Plants 105 l 36S 

Texas Gulf Plants 426 5538 Il 

Sulphur, Tïmmins Humus 

Moose River Plants and 
Humus 

122 1586 Il 

Notes: 

Total 11 85 15,405 

1) Thirteen e lements were determined in each sample ( Zn, Mn, 
Cu , Mo, Ba, Sr, Ti , Pb, Ni, Co, Cr, and Ag). Asmal" 
amount of indium was added to each sam.ple aurmg p E. a .... ~i 1. ... 

and this element was determined in each sample as a reference 
standard. 

2) This number includes some 7 p er cent of standards and chf"rk 
samples. 

3) The Mer Bleue samples were collected during 1963. 
Silvermine samples were collecte d during 196 3. 
Greenhouse samples were collected during 1963 and 1964. 
Texas Gulf Sulphur samples were collected during 1964. 
Iroquois Falls samples were collected during 1964. 
Moose River samples were collected during 1965. 
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Direct Reading Spectrochemistry Laboratory 

E. M. Cameron and R. E. Horton 

Most of the production work in the laboratory is carried 
out during the summer when seasonal staff are available. During the 
summer of 1965 Mr. Horton and three assistants rarrkd c,ut the 
following analysis. 

Table VI. Summary of Analyses during 1965 by Direct Reading 

Spectrochemistry Labor ?. tuL y . 

No. o f No. of 
Donor Samples Determinations TitnE' spe tit (aa y ) 

K. L. · Çurrie 11 1 777 10 

J . A. Fo rte s cue 129 903 20 

R. M artin 124 868 23 

T . Pierce 68 204 13 

J . K. Norris 81 81 9 

J . S. Scott 107 107 7 

B . R. Pelletier 2 0 20 2 

E. M . Cameron 1694 15,204 46 ________________ ... 

Total 2334 18,164 13 ) 

Du ring the year developn1ent wo rk wa s carried out on 
two fronts. An ult-ra-rapid , but precise analy1ical method, wRs 
devised for Cameron' s carbonate sample s, which are of very un "i.fo rm 
matrix. Bath major and trace elements can b e cletermj..,erJ ori a Fino;le 
sample p ellet. A lso a new method was devis<"d for analyc::i.s of f·od 1'1>"'"'I. 

The other deve lopment was to convert the Quantograph to digital outpu . 
The electrometer output v o ltages are now beirig con~erted in per cent 
concentration by directly feeding the data to the DepRrtmcnt 1 s comp'lt<'-'r. 
This, in part , accounts for the high o utput per man day achieved 
during the summer. Much o f the credit for this surcPssful convPr::;ion 
and also the excellent service record of all instrumentation must be 
give n to M r. F. W. Jo nes. 



Boyle, R. W. 
1965: 

1965: 

1965: 

1965: 
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Outs ide Publications 

The geochemistry of silver in the Keno Hill-Galena 
area, Yukon; Vernadsky Memorial Volume, Akad Sei. 
U.S.S.R. Moscow. 

The geochemistry of arsenic, Keno Hill area, Yukon, 
Canada; Geol. Metall. lnst. India. Volume in honour 
of Dr. D. N. Wadia. 

The geochemistry of cadmium in the lead -zinc -sil ver 
deposits of the Keno Hill area , Yukon, Canada: Akad. 
Sei. U. S. S~ R. Volume in honour 0f Academ1cian, 
A. P. Vinogradov. 

Moorhouseite and aplowite, new cobalt minerals from 
Walton , Nova Scotia - J. L. Jambor and R. W. Boyle. 
Can. Mineralogist, vol. 8, pat. 2, pp. 166 -171. 

Cameron, E. M. 
1965: The application of geochemistry to stratigraphie 

problems in Lower Cretaceous of Western Canada; 
Bull. Amer. As soc. Petr. Geol., vol. 49, pp. 62-80. 

1965: 

Currie, K. L. 
1965: 

1965 : 

Geochemistry of Slave Point Formation, Western Canada; 
(Abstract) Geol. Soc. Ameri ca, Program 1965 Annual 
Meeting. 

Analogues of lunar craters o n the Canadian Shield; N. Y. 
Acad. Science Annals, vol. 123, art. 2, p p . 915-940. 

The geology of the New Quebec Crater ; Can. J. Earth 
Sciences, vol. 2, pp. 141-160. 

Dyck, W., 
1965: 

Fyles, J.G., and Blake, W., Jr. 
Geological Survey of Canada Radiocar bon Dates IV; 
Radiocarbon, vol. 7, pp. 24-26. 

Sangs ter, D. V. 
1965: Colloform magnetite in a contact m e tasomat i c iron 

deposit; Econ. Geol., vol. 6 0, pp. 824-826. 
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PLEISTOCENE GEOLOGY SECTION 

J. G. Fyles 

This section is engaged in geolog i cal investi gation of t he 
latest or Quaternary Period and deals w i t h surficial , u nco nsolidated 
deposits mantling the b e drock , organ ic remains associated with t hem, 
constructional and e rosional l andforms making up the lands capes, and 
geological proce ss es a nd cha n g es a ctive on the surface of the earth both 
today and in the past. The Pleistocene Sec t ion enrlea ours to contribute 
to general knowle d ge w ithin t hi s fie ld a nd to carry activitieR tJ,roughout 
Canada ln so":far.•a s; ·staff perr:hits. 

Most projec t s undertr1.k en during ibf• y (" a.1 rlf a l 'J.; ith d •p('f' itt· , 
geomorphology, and Quaternary h i story of areas, and proviùe data 
applicable in a number of other fie lds. O ther projecls have na-r: rowcr 
objectives, such as dev e lopm e nt of m ine r al exploration techniques, 
solution of chronological problems , do c umentation of recent climate 
change, determinatio n of rates of uplift , etc. On s everal fie l d pro jects , 
data were collected relative to present geo logical processes, such a s 
deltaic sedimentation in a lake , m a ss m ove1nents in 1nountainous t e rrain, 
soil development and m ovem ent unde r p erm afrost conditions, a nd 
marginal fluctuation of glac i ers. Moreover, a number of p r ojec ts we re 
undertaken to meet requests for information in various fields includ i n g 
forestry, agricultu ral soils, l and i nvent o ry (ARDA), and e11gineering. 
Projects in the Columbi a and Peace R iver vall ys are r,cht duled in 
advance of completion of hydroele c tric re se r voirs . F ie l d proj e c ts 
wer e carried out by fifteen office rs of the s e ction , one p rofessor, a nd 
one Ph. D. candidat e in e ight provinc e s , Yukon, and Northwest 
Territories. In addition a se c ond Ph . D . project wac:: ca rie,] c~& c1. sub­
party and three p r ofes sors wer e e ngag e d jn thic: fi, 1.d foi short pe:rio<ls 
as consultants. Accounts of the objectives and res11lts of the jeld 
projects are give n in Geological Survey of Canada Prl.:!" "!t 66 --1. 

Inve st i g a t io n s supporting th e fi e ld ac t ivitie s we r e car ried 
out by the Sedimentology Laborato r y, the Quate r nary Pa.lyno lo g y 
Laboratory, and by a number of labo rator ie s o p erated by other units of 
the Geological Survey. The dating progra m of the R adiocarbon 
Laboratory (Petrological Sciences Divisio n ) is l arge l y organ i ze d by the 
Pleistocene Section and directed to w ard s the researc:h of t h e s ection. 
During the year a cool storage room a nd a freezer chest wPre o btained 
to aid in storage and preservation of sediment co r e s and o rgan ic 
samples . 

The Pleistocene Section was indeed fortunate in being 
granted positions for thr.ee new_ geologis,ts in. addit ion to the r eplaceme nt 
for Dr. Mirynech, who had ;esigned :duririg ' 1964 . Thr ee officers of the 
sectio_n ~ ere assigned to tl'.'e Calgary offiçe .during the year. 
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Field and Office Activities 

W. Blake, Jr. took part in 'Ope ration Amadjuak 1 in southern Baffin 
Island, concentrating on glacial deposits and landforms, raised marine 
features, late Quaternary chronology. Information was also collected 
on current variation in the position of glacier margins. Blake was 
assisted by F.M. Synge of the Univers i ty of Leicester, who has carried 
out extensive Pleistocene studies in Ireland. Blake is preparing a 
preliminary account of these investigations and a final r e po r t on his 
earlier studies in the Bathurst Inlet area . He has shared in preparation 
of 'Geological Survey of Canada Radiocarbon Dates V'. 

In conjunction with W . Bla ke, Jr., K . R. Evere~• of the 
U. S. Army Natick Laboratory initiated stud ies uf soil de vuopment and 
movement on southern Baffi11 Island. He al::;o carr ~u OL', ::,·1111 at 
studies on Ellef Ringnes, Princ e Patrick, ano V .LCto ::::iü. Isla.1.ùa with 
support from the Polar Continental Shelf Project. 

B. G. Craig made a brief, preliminary r eco nnaissance of t he C ree L ake 
and associated moraines in northern Sask atch ewan and, in conjunction 
with R. W. Klassen studied The Pas Moraine in Manitüba He spent a 
week with Dr. E. A. Christiansen of the Saskatchewan Research Council 
in the Battleford a rea, Saskatchewan, and is prepa 1 ing a joint publication 
with Christiansen regarding the surficia l geolo gy of part of thi s area . 
Craig also took part in the Alaska field c o nference of INQUA and spent 
two days in the Dawson are a, Yukon , with O. L. Hughes. H e prepared a 
short report on moraine s in northwestern Baffin Islan,"] and northeaste rn 
Keewatin , published as Geological Survey Papcr 65-20, and o rganized a 
dis play for the INQUA Congress. Bulletin 122 o n Gla cial Lake McConnell 
was published by the Geological Survey at the end of the y ar. 

R. J. Fulton continued Quaternary geolog y invest:g,tions in th~ southe,n 
interior of British Columbia, completing his stud ;' of the Vc-rnon map­
area and commencing a study of the parts of the Columbia River valle y 
to be flooded by the Columbia River Development Projpr . The J;:i.ttP~ 
involved general investigations at the Duncan Lake dam and in the 
Revelstoke -Arrow Lakes are a as well as a bottom sedünent s ampling 
program at the head of Upper Arrow Lake. He also se t up and led par L 
of the INQUA Pacifie Northwest Field Conference pasc,ing t hroug"1. h is 
Nicola map-area and the adjoining country to the west. A mPmo ir o n 
the surficial geology of the Nicola and Vernon area is in preparation. 

J. G. Fyles spent one month in the Mackenzie delta and Arctic Coast 
region (N. W. T. and Yukon) on a prelimi nary survey o f Quaternary 
stratigraphy. He also made brief visits to the southern interior of 
British Columbia and the Iosegun area of Alberta in connection with the 
field projects of R. J. Fulton and D. St. Onge, and briefly examined 
surficial deposits in the Peace River damsite and reservoir area to 
aid in planning a field program to start next year. At the close of the 
field season he conferred with officers of the Alberta Research Council 
and the Alberta Department of La,nds and Forests in Edmonton regarding 
Pleistocene section projects in Alberta, and with O. L. Hughes and 
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N. Rutter in Calgary. Fyles also carried section administrative 
duties, organized the radiocarbon dating program (see below), took 
part in preparation of Geological Survey of Canada Radiocarbon Dates V, 
and served as chairman of the Canadian Delegation to the INQUA 
Congress. 

N. R. Gadd completed areal investigation of the surficial geology of the 
Chaudiere River valley region, Que bec , with particular reference to 
glaèiation, and studied the occurrence of placer gold and of asbestos -
bearing boulders in the same region. Gadd also acted as field super­
visor for B. C. McDonald in the Richmond-Sherbrooke area, Que bec. 
He is preparing a final report on his surficial geoJOgy studic~ in the 
Ottawa area. 

E. P. Henderson commenced systematic areal invest1gat1on c · Sl, l· ;ïc i.a1 
geology in the Gananoque-Brockville area, O ntario, as an extension of 
his earlier wo rk in the adjoining area to the west. He also began a 
regional study directed towards outstanding proble1ns of glaciation, 
Champlain Sea, and subsequent changes in the er1.stern lowland of 
Ontario between the Ottawa and St. Lawrence River. His map of the 
surficial geology of the Kingston-Gananoque area has bcen subnütted 
for publication. 

O. L. Hughes completed investigation of Quaternary and late Tertiary 
deposits and geomorphology in the Klondike placer irea, Yukon, and 
commenced a study of the sequence of glaciations and other aspects of 
Quaternary geology in the southwest Yukon . UndPr Hughes direction 
~ Rampton began a Ph. D. thesis project in the Snag area as part of 
the southwest Yukon program. F or a two week pe iod, Professor 
Anders Rapp, University of Uppsa la , accompani i=- rl Hughes-o--;-;--l.-­
examination of mass wasting features in centr2J onrl sonf.l,, , n Yuko 
Following the field season, Hughes transferrec.J to the ,alga1 y Off.i1 e of 
the Geological Survey and heads the small group of Pleis to ,, ne 
geologists at Calgary. Earlier in the year, he dir..,Li.e tnc i. ·og ,1 

of the Sedimentology Laboratory in Ottawa. Hughes collaborated with 
J.A.C. For tescue in continuation of a study of a geochemical anomal> 
in till related to an orebody (Geological Survey Paper (J5-l., pp 23-27) 
by planning the drilling grid and logging Shelby-tube samples. 

P. F. Karrow of the Department of Earth Sciences, University of 
Waterloo, commenced study and mapping of the s-urficial geology of the 
Stratford and Conestago map-area, southern Ontario, to p1ovide barl.;.­
ground data for detailed soils mapping of Waterloo county . 1t is an 
extension of Karrow' s investigations for the Ontario Depa1 ln1ent of 
Mines and was taken up by the Geological Survey, at the request of the 
Canada Department of Agriculture, after the Ontario Depa rtment of 
Mines discontinued its Pleistocene program. 
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R. W. Klas sen joined the sta.ff o f the Geologk-:iJ Survey during the 
spring, after spending the winter as a 11:iea.sonal" assistant, and 
transferred to the Calgary office of the Geolog:i.cal Survey in October. 
During the field sea.con he carried out reconn&.issance study and m a pping 
of the surficial geology f the Ioterlake aTe">., Man'1to b a. This pro je et 
was undertaken at the request of A. R.D.A. to provide background 
information for land-inventu r:y progr,,m.~ . As an outgrow1h of the 
Inte rlake project, Kb "'sen made a bdef ·.:nvestlgarion of the P,:1,s Moraine 
in conjunction with B. G . Craig. He :;,,bo mri.de elected observa.t:i.ons 
along the Assiniboine Val ey and it..:; tr·~butrl.r~e;;.. ~Manitoba and 
Saskatchewan) in prepa ratit.n for i':i. -tuily ( f the hi$tory of the valley 
system. He i s prepa-r :.ng a preErn:.n" ry m..;.p c,i the Inte rlak.e :-,.rea a nd 
is modifying his doctoral diss erf-:tt·;on en the R~ding Mc.,unt;;..:l n map-area, 
Manitoba, for publication as ➔. mE:.ml,fr of the Geological Survey . 

" 
H. A. Lee returned to the Geologic al S1..tr .,,-ey .l.n Ma.y fo llowing an 8-month 
period as vis:i.ting lecturer at tht 1Jr:'î.vE r s:1ty of New Brunswick. During 
the field season he made ub- ervat:luns ;,,,t c1 nurnber of places J.n New 
Brunswick to round out hL, Quaternary :ln t:> -,tJgatluns in that region a nd 
conducted b rief investigations :n northern Or,t.-,.rio la connection w i th 
his pro gram in the Kirkland L::J.ke s . .t eH. un the use of glad°'l geology in 
miner al exploration. He prepd.n::d ·::. rep0 r t vn :tnves tigr.i.cion of eskers 
for mineral explora.tion 9 pn bE.shed a.s Ge1..::,l g.ic-,.1 Survey P a per 65-14, 
has drawn up plans f r a further _L:,.ge cf development of m ine ra.1 
exploration techniques , and h, deoigning :::i. d~.6play illustrating these 
techniques for an exhibit at the Min:lng ""nd Meto.llurgy show in Toronto, 
May 1966. Lee is also preparing an account of the Quaternary history 
of Hud son Bay for inclusion in the Hudson Ba.y Centennial Volume. On 
behalf of the section, he has undertaken ;c,.ppraisal and interpretation of 
the experimental infra-.red imagery p..,.ep:::i.red for the G eological Survey. 

Captain Le Meneetrel of the Scientiflc c:1,nd Technl.cd.l Unit of the French 
Military Service CL,mmenced a 6 -month -::1.s ooc;.a.tfon wit'l tht Geological 
Survey and is preparing a geomo.rphologk ::i.1 map of p ::1.r t of Lhe Ottawa 
area under the gu:td ance of N. R. Gadd .-'.,nd D. St. Onge. Le Menestrel 
is in Canada for one year to g:-.,dn expe ~·ience in topographie surveying 
and in geomorp hology. 

C. F.M. Lewis joined the Geological Survey i n August and has begun a 
pro ject aimed at geological appraisal of changes of lake level and tilt in 
the L ake Huron bastn duri:ng the last few thous and years. 

B. C. McDonald , a seasonal employee , completed investigation and 
mapping of surficial deposits a.nd gLa,cial geomorphology in the Richmond­
Sherbrooke area, Que bec, under the d:1rection of N. R. Gadd. He has 
prepared and submitted surficial geology maps of the ar ea for publication 
by the Geological Survey and is compiling a report on the project as his 
Ph. D. disse rtation at Yale University . 
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R. J. Mott comm e nced a palynologica l program in Saskatchewan 
designed to provide i nformation i n late-glacia l and post-glacial 
vegetational and climatic changes and geochronology, including changes 
in forest-grassland relations. He also continued his varied duties in 
the palynology laboratory and in support of pro grams of J. Terasmae. 

V. K. Prest continued preparation of the new Pleistocene Map of Canada 
and of the Pleistocene geology cha.pter of the forthcoming centenary 
edHion of Geology and Econon1ic Minerals o f Ca.na.da. ln connection 
with the se projects, he made specific field observations in western 
Quebec and Ontario , visited various areas and individuals in Western 
Canada, and took part in two INQUA field confe ences. 

N. Rutter joined the Geological Sur vey at C algary i n iîo ✓~ nhcr f-ie 
is preparing a report and map illustrating sur.fi :;_--.J geology an1 

erodability of slopes in part of the Bow River VallPy, Alberts, ard j::, 

preparing for a surficial geology survey 01 the Peace .l:bver dam a nd 
reservoir area in advance of flooding. 

D. St. Onge joined the staff of the Geo logical Sur·ey rn J-,.p1 1. Durirg 
the field season he studied and mapp ed th surficial deposhs and 
geomorpho logy of the Iosegun area, Alberta. This ?r0Ject was unde r­
taken at the request of the Alberta Department of Lands and Forests; 
air photographs and field office facilities were supp lied by that 
Department . The map and report on the area are being designed to 
meet the needs of forestry. In answer to a request from t h e Canada, 
Department of Forestry, St. Ong E: has prepared a detailed map and 
short report on a small section o f the Iosequn area. While 1n the field 
he exchanged visite with M. Roed , who is engaged 1n sim..;lctr studic:s in 
the adjoining Edson area on behalf of thE" lbert2 Rest.art r Co 1-:i.cL . 
Du ring the year St. Onge' s geomorpholog5.cal rn~p o~ Lan'- .:!l', 

Saskatchewan was published by the Geogr a phical Branch. 

A. M. Stalker continued investigatio n and mapping of su.rue-a ... geo L,f,'. 

in the Kananaskis area, Alberta (east of the Continental Divide}, 
concentrating this year on the no rtheas tern part 01 tri d. rea. etal.led 
maps were prepared of the Kananaskis I experimental station of t he 
Canada Department of Forestry and of the Marmot Creek basin (a wa.tc r 

shed research basin nearby}. H e also made fu rth r progrcss ~n tracing 
the Foothills Erratico Train and in stratigraphie study of Quaternary 
exposures along various rivers in southern Alberta. His map of the 
surficial geology of the Bassano area, Albe rta, was published by the 
Geological Survey as Map 5 -196 5. C. S. Chur cher o f che Department of 
Zoology, University of Toronto was attached to Stalker' s party for 
approximately one month as a profe ssional consultant and collected 
vertebrate fossils from various Quaternary deposits in sou thern Alberta 
and Saskatchewan. Seventeen potential sites were visited of which 11 
were fossiliferous and 2 were of archeological interest. 

J. Terasmae (activities listed under Quaternary Palynology Laborat o ry }. 



- 97 -

Quaternary Palynology L aborato ry 

J. Terasmae 

L aboratory and field investigations were carried out during 
the year by J. Terasmae and R. J . Mott, a.ssisted by T. W. Ander s on 
(winter seasonal} and summer assistants. Reports were prepared on 
materials submitted for analysis and identification by officers of the 
Geological Survey, by other governmental agencies, and by several 
scientis ts at universit:ies. The laboratory has provided technical 
assistance and introductory training in p alynolog.i.cal and limnological 
methods for several geology and botany students from Canadian univer -
sities. 

Research Activities 

Terasmae and Mott collected sa.mples for palynolog:tcal 
studies and radio carbon dating in connect::on with various programs of 
the Geological Survey . In particular sa.mples were co llected in Nova 
Scotia in Cape Bre to n Is l and and the adjoin5.ng Port Hood Island , and in 
Que bec at Mount St. Hilaire , in the Sherbrooke a.rea, and in the Chaudière 
Valley. 

Investigation of modern airborne pollen distribution was 
continued during the year and included a cooperative program with the 
Plant Research Institute, Canada Department of Agriculture. A study 
of modern pollen desposition in bogs of the Nichicun Lake area, northern 
Quebec, was completed by Terasmae and Mott and results reported in 
an outside pub lic ation. 

Work continued on a joint p rogram with the Forest Research 
Branch, Cana da Department of Forestry at Iroquois Falls, Ontario t o 
investigate the growth of black spruce on muskeg and the development of 
forest sites in post-glacial time. Several sediment cores from lakes and 
bogs in the test area were collected for palynological study and radiocarbon 
dating. 

Terasmae continued investigating recent climate trends in 
the Great Lakes region by means of ecological-sedimentological­
palynological study of bog, pond, and lake deposits. Work was also 
continued on limnological investigations designed to provide modern 
control date for the above program. 

R. J. Mott commenced a p alynological pro gram in 
Saskatchewan (r eported se p arately above). 

Stratigraph ie drilling of the deposits occupying the buried 
St. David ' s Gorg e at Niagara Falls, O ntario was undertaken at the end 
of the year, as well as drilling to supplement data on the Port Talbot 
interstadia l beds and associated stratigrap hie units. 



Sedimentology L a boratory 

Five hundred and seventy five analyses and prepara.tions 
of 7 different types were completed dur i n g the yea.r by the laboratory 
staff consis t ing of D. E. Fiel d {in charge) and R. G. Kelly. Mr. G. S. 
Campbell served a s s u m m er ass istant. A break-clown of analy se s and 
preparations into categories, w i th comparative figures f r 1964, is 
given below. 

Complete s · e ve and pipette analyses 
Sieve analys es 
Heavy mineral separations 
Slide Prep ration 
Ca/Mg ratio s, chittick apparatus 
Micro -fossil preparations 
Atterberg limits 
Natural water determinations 

1964 

3r 
65 
4b 
_,) 

' .j 1 

47 

196 5 

182 

97 
52. 

C 
. ' J 

82. 

39 

In add ' tion to the s stematic work. of t e le 1.n r.1tory staH, 
the laboratory facilities were used for a variety cf separ-.1, ions and tests 
by a number of o ffic ers of t he Geological Sun ey, b-y a few scientists 
f rom other b a nches of the gover -ment, and by a f w visitors fiom the 
local universities. Mr. K elly spent three weeks 01kir1~ \\· ith O. L. 
Hughes in the engineering geo gy laboratory, opening core sa1nples. 

Ra :oc a rb0n a t ing P.,.ogra.m 

A in forrnc r yea1s, ,;amp] "'f :.16 _ :Jeter :rd.t ·v ... ir be 
Rad iocarbon D ating Laboratory WPre sele tea bv · • ir,(crm::L 1mmi1.tc 

of the Pleistocene Sectio n. Curr cntly th cor.-i .lltLe~ l.n lucko vr. lakc• 
Jr. , J. G. Fyles { Chairman), and J. A. vden, tog · cr 
m embers of the staff as app ropriate to }y t ·.p t. t 1 1d r s 
During the year approximate]y 00 age determinations ere man n 
about 175 samples ap lying to '1 widc range of Q1 aternri r1; ..: ,..011o]og~ ·'° l 
problems {in r.1.ddition to geochemical dete.m.i11ationi; urigirat! .1g it 11•1 

the l a boratory). This total includes about 20 a1 .... hac0Lgic.1. Gdtes fo!" 
the National Museum of Canad a . 

Attendancc. at Meetingo 

W. Blake .,· J:r.., B. G. Cr aig , H. A. Lee, D . St. On e • Terasrr .. a 
attended the S ympo s ium on Glacie Mapping in Ottawa during September. 
J. Terasmae led a field trip in the Ottawa- Co rnwall area associated with 
this conference. 
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J. G. Fyles and B. G. Craig presented the subject of recent uplift at the 
Upper Mantle workshop in Ottawa early in the year . Fyles also ta.lked 
to the Logan Club and to the Ple istocene Discussion Group at the Lamont 
Geological Observatory, Palisad es, New York. 

N. R. Gadd attended the 57th annual meeting of the New England 
Intercollegiate Geological Conference a nd took part in field trips in the 
Kennebec R iver valley a nd wind-eroded areas in Maine. He presented 
a talk on deglaciation of southern Que bec to the Mi ller Geology Club , 
Queen's University in March, and assisted B.A. Liberty in leading a 
field trip on the geology of the Ottawa area for the Geography Club, 
Brookfield High School, Ottawa, in November. 

E. P. Henderson , R. W. Klas sen, and A. M. Stalker took part in the 
eastern Pleisto cene HFriends" Conference on Long Island, New York, 
and J. Terasmae and R. J. Mott attended the mid-western conference 
in Iowa. 

H. A. Lee attended the annual meeting of the Geologi .al Society of 
America at Kansas City. While visiting lecturer at the University of 
New Brunswick during the early part of the year , he gave public 
lectures on mineral exploration uoing glacial geology both at the 
University of New Brunswick and a.t the University of M aine . 

D. St. Onge took part in the Alberta Society of Petroleum Geologists 
field conference in the Cypress Bills in September, acted as bus guide 
for part of the trip, and pres ented a talk on the part of the area covered 
by his investigations during 1964. He also attended the annual meeting 
of A. C.F.A. S. in Montreal, where he read a paper on the geomorphological 
map of Lancer, Saskatchewan. 

J. Terasmae and R. J. Mott attended the meeting of the Canadian 
Botanical Association at Carleton University and Terasmae lead a field 
excursion in the Ottawa area associated with this conference. In April, 
Terasmae visited the Geochronology Laboratory and Laboratory of 
Tree Ring Research at the Unive rsity of Arizona. 

The INQUA CONGRE SS in Boulder, Colorado, was attended by R. J. Fulto n , 
J.G. Fyles, V.K. Prest, N. Rutter , A. M. Stalker and J. Terasmae. 
Fyles acted as chairman of the Canadian delegation. 

Seven of the INQUA Field Conferences were attended by 
officers of the Geological Survey. N. R. Gadd took part in the New York­
New England trip. J. Terasmae attended the Great Lakes trip and 
presented a talk at the Symposium associated with the Upper Mississippi 
Valley Field Conference. V. K. Prest attended the Great Plains 
Conference and A. M. Stalker attended the Rocky Mountain Conference. 
R. J. Fulton, J. G. Fyles, and V. K. Prest took p art in the Pacifie 
Northwest trip; Fulton acted as guide for part of this confererice and 
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F y l e s presented a p a per at the symposium associa ted with it. O. L. 
Hug hes and B. C. Craig attended the Ala ska F i eld Conference. 

Blake, W., 

l965: 

1965: 

Clayton, L., 
1965: 

Outside Publica tio ns 

Jr., Ols son, I. • , a nd Srodon, And rzej. 
A r a diocarbo n d ated p eat depos it near Hornsund, 
V a stspits b e r g en , and i ts b earing on the p r o blem o f lan d 
uplift ; No rsk Polar -in stitutt Arb . 19b 3 , p p . 17 3 -18 O. 

T h e Late Pleistoc ene c h r onology or :i.\lor ,austlcr1Jct, 
Sp i t s b e r g en; in Vo rtrage des Fr.id1 jof -Nans n-Gect achnis -
Symposions Ü-ber Spil s bergen, ErgeLi&se d ·, .... t u+f:rlancJ­
Expeditio n 1959/60: F ranz fit eine .,. ' ieriag, W•.e..,ba en , 
Heft 3 , p . 29 (a b stract) . 

Laird, W.M., Klass en , R . W., and Kup ach, W. O . 
Inters e cting minor lineations o n Lake Ag ac:, siz Plain; .T. 
Geol. , vol. 7 3, p p . 6 52-656. 

Craig, B.C., a n d Fyle s , J.G ,. 
1965: Qua ternary o f A rc t ic Canada; in Ma r ko· ·, G . F. et a l., 

eds. , Antrop a gen pe riod i n t he A rctic and Sub ar ctic ; 
U. S. S. R. Research Inst. o f the ~~o lo g y_ ~ the Arc tic, 
Trans., vol. 14 3 , pp. 5 - 3 3 (in Russian). 

Dre imanis, 
1965 : 

A . , T erasmae, J. , and McKenzie , G. ~ 

T he Port Talbot lnt er stadial of the Wi. consin glaciat io 
VII Internat . Cong r es s INOUA , B o ulder , Col'.:.ra 1 , pp. 
1 08 -109 . (abs tr a ct). 

D yck, W., 
1965: 

Fyl e s, J.G., and Bla k e, W . Jr. 

Fulton, R. J. 
1965: 

Geological Surve y o î Canada radioc arLon Cé.. 

Radiocarbon , vol. 7 , pp. 24-46. 
· IV; 

Silt deposition i n la.te - g l a cia l lak es o f s outhern British 
Columbia; Am. J. Sei., vol . 263 , pp. S:,3 --' 70. 

Fyles, J.G., and Blake, W. , Jr . 
196 5: Glaciation of the nor t hweste r n Canad i ~n Arct1c Is and s; 

Harrison, 
1965: 

VII Internat. Congre s s INQ UA , B o u de.t" , Colo r a do, • 156 
(abstract). 

W., Malloy, R . J., Rusnak, G.A., and Terasmae, J . 
Possible late Pleistocene uplift, Che s apeake Bay 
entrance ; J. Geol., vol. 73, pp. 201 -2 29. 
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Hughes, O. L. 
1965: Surficial geology of part of the Cochrane District, Ontario, 

Canada; Geol. Soc. Am., Special Paper 84, pp. 535-565. 

Rutter, N. W. 
1965: A late Ple istocene ? glacial advance, Bow River Valley, 

Canadian Rocky Mountains, Alberta, Canada; VII Internat. 
Cong ress INQUA, Boulder, Colorado, p. 405 (abstract). 

1965: 

St. Onge, D. 
1965: 

Foliation pattern of Gulk.ana Glacier, Alaska Range, Alaska ; 
J. Glaciology, vol. 5, No. 41, pp. 7 11 -718. 

Notes on the geomorphological maps of Ellef Ringnes 
Island, N. W. T. ; Instituto Panameri anode Geografia e 
Historia, Reunion des Cartas Especiales, Ottawa, Ontar io , 
pp. 97-112. 

Stalker, A. M. 
1965: Pleistocene ice surface, Cypre s Hills a.rea; Alberta Soc. 

Pet. Geol., 15th Ann. Field Conf. Guidebook, Part 1, 
pp. 116-130. 

Terasmae, J. 
1965: 

1965: 

1965: 

A review of palynological studies in eastern Maritime 
Canada; Maritime Sed iments, vol. 1, No. 2, pp. 19-21. 

Postglacial chronology and forest history in the northern 
Lake Huron and Superior region; VII Internat. Congress 
INQUA, p. 463 (abstr act) . 

Problems of Quaternary Palynology in the Canadian Arctic; 
VII Internat. Congress INQUA, pp. 464-465 (abstract ). 

Terasmae, J. , Matt, R. J. 
1965: Modern pollen deposition in the Nichicun Lake area, Quebec ; 

Can. J. Bot. , vol . 43, pp. 39 3 -404 . 

Webber, P.J., Terasmae, J., and Andrews, J. T. 
1965: A study of late-Quate rna ry plant bearing beds in north­

central Baffin Island, Canadel;; VII Internat. Congress 
INQUA, pp. 496-497 (abstract ). 

W. Blake, Jr. 

B.G. Craig 

Membership on Committees 

- Geological Survey R a diocarbon Dating Committee. 

- Canadian Air Photo Interpretation Committee. 
- Sl!-bcommittee for Pleistocene Shorelines for the 

Americas, International Shoreline Commission, 
INQUA. 



J. G. Fyles 

N. R. Gadd 

V. K. P re s t 

D. St. Onge 

A. M. Stalke r 

J. Terasmae 
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- Subcommitteeon Permafro s t, Associate Committ~e 
on Soil and Snow M e chanics, N. R. C. 

- Geological Sl.lrvey Raaiocarbon Dat ing Committ ee. 
- Advisor y Committee for Symposium on Till, 

Extension Department, University of Alberta. 

- Geolo gical Surv e y E quipment Co mmitt ee. 

Ro yal Society of Cana da, Geo logy Memb er s hip 
Co mmitt ee. 

- Co rresponding membe-r , C:m nmi,.,s 'io on 
Periglacial St ud ies, I. G ~ 

- Corre s pon ding m embe r, Subc::> m .,... is s·ion 01 

Geomorpho lo g i c a l Mapping, I. ~ ~ U~ 
- Co-o pt coun cillo r , Ca nad ian A sso ciation f 

Geographers . 

- Subcommittee on P leistoc ene Geolog r, National 
Adv i sory Comm i t tee on R es e a c in t he Geologic a l 
Sc iences. 

- Advisor y Co mmittee on Geology, Toronto R a p id 
Transit ubway E x t e n sion. 
Subcommittee on Muskeg, As s ociate Comnlit t ee 
on Soil and Snow Mechanics, N. R . C . 

E NGINEERING AND GROUNDWATE R GEO L OG SECTI 1 

I . C. B r o w n 

The section' s r e s pons ibi liti e s remain the same a s desc i ed 
in previo u s annual repo r ts a n d consis t b r i efly of re search i n the fi e l ds 
of hydrogeology and engineering geology and assistance and adv ' c e i P 
both fields to other government agencie s o n r e que s t . 

The groun dw ater part o f t hi s se c üon wili be leaving the 
Geological Survey to jo i n the n ew Wat e r Research Branch announced in 
September. However, its functions dur in g the e nti re calendar year 
were conducted as a unit of the Geological Surve y o f C a n a da . 

Studies of groundwater flow systems w ithin type drainag e 
basins continue to be the main focus ·of research and one new basin 
study was started in an area of high relief southeast of Ke lowna , 
British Columbia. 

/ 
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Cooperation and exchange of information with provincial 
groundwater agencies continue to increase. A cooperative representative 
basin study was arranged with the province of New Brunswick and will 
be carried on with the cooperation of their newly appointed groundwater 
man, Mr. L. V. Brandon. 

Considerable t i me and effort were put into coordination of 
International Hydrologie Decade projects following the approval by the 
government of the I. H. D. pro gram. I. C. Brown participated in meetings 
with all the provincial committees to coordinate planning of ;_ nstrumentation 
for representative and experimental ba.s 7n studies. 

A new method of measuring water pressures in piezometers 
by the use of pre ssure transducers in a sealed system was developed and 
worked successfully on the slope stability study program and on the sout.h 
Saskatchewan Rese rvoir project. 

H. G. Acres and Company c ntinued development of the 
groundwater model prototype, but becau e of difficulties in the design of 
pressure sensing elements this was not delivered during the year . 

Due to rew riting of the ARDA agreements with the provinces 
no coordinating meeting was held on groundwater research in the 
Prairie Provinces, but it was agreed that the se meetings are us eful and 
they will be started again under the Chairmanship of I . C. Brown. 

Summary of Field and Office Activities 

The observation well pro gram changed emphasis under the 
guidance of M. L. Parsons and J. A. Gilliland. This change in emphasis 
involved installation of experimental observation wells at Iroquois Falls, 
Ontario, Carberry, Manitoba, Cypress Bills and Moose Mountain areas, 
Saskatchewan. These consist of a central observation well and satellite 
piezometers des igne d to give information on how far the results from an 
observation well can be reliably extrapolated. 

Numerous requests for groundwater and engineering geolog y 
information continue cl to be received from individuals, industries, 
drilling companies, consultants, and other government departments. 
These were answerèd in detail where we had specialized knowledge of 
the problem or were referred to the increasingly active provincial 
government agencies where they had more recent or accurate knowledge. 

I. C. Brown attended international meetings and visited groundwater and 
hydrology labs in England and Rolland. 

P. A. Carr conducted initial studies of relationship of fresh groundwater 
to salt groundwater in coastal-areas. First of a series of piezometers 
were installed for the purpose of studying groundwater flow systems in 
a coastal area near Charlottetown, Prince Edward Island . 
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J. E. Charron completed studies of groundwater in the Red R iver 
Valley in Manitoba. Conducted studies of small flow systems us i ng 
dyes as tracers. 

L. D. Delorme assisted P. Carr in studies in Prince Edward Island and 
started planning a program of palaeohydrogeologi ca.1 studies i n the 
prairie region. 

R. A. Freeze completed studies of the application of co mputer methods 
to analysis of groundwater flow systems unde r prairie c-0nr1itions at 
Berkeley. Spent a short field season check~ng mstru1ncntaU) in Goc,u 
Spirit Lake Basin s . 

J. A. G illiland as sisted M. L. Parsons in i nsta.lhng exuer J.nient:1.l 
observation wells. Following field season l okeu 1nto appt1 ", t io • oi 
electronic data storage and processing for observ tion well !letwc rk 
use. Also investigating types of reco rding i n stru ments best uited to 
use with electronic handling of data . 

E. C. Halstead completed surficial m a pp ing of southcrn Vanco<1ve r 
Island and installed instruments on two small basins for future water 
balance studies. Also visited the site of the Qu Pn Eliza,beth Obse rvator y, 
Mount Ko bau, to advise on po ssible sources of w ater supply. 

D. W. Lawson started hydrogeological study of Trapping C reek Basin, 
British Columbia. This consisted of mappi ng surficial d~posits and 
installation of piezometers and stream gauges required for determination 
of underflow at outlet o f basin. 

A. Lissey continued studies o f Oak River Basrn, Manitoba. This 
seasons work involved further instrumentation to dccerm.l'le -·t..gional 
flow systems and pump tests to provide quantitative data n the 
mate rials in the basin so that an electrica.l ana 1 g MC d 1 c-~l.lJ be 
constructed for future studies. 

P. Meyboom continued the third phase of his major study of groundwa~er 
replenishment under prair i e conditions. This study is ta.king place 
within the Assiniboine River basin. This part of the study was specifi-' 
cally of groundwater flow systems in a till plain o f Moose Mountai n area, 
Saskatchewan. 

E. B. Owen at request of NANR visited five potential dam site s in the 
Yukon drainage area and mapped three of these. Al s o s pent conside r­
able time providing engineering consultation on Welland Canal. Twinning 
Project to Seaway Authority. 

M. L. Parsons installed experimental observation wells at Iroquois 
Falls, Ontario ; Carberry, Manitoba; Cypress Hills and Moose Mountain, 
Saskatchewan. He also installed observation wells and piezometers in 
the Wilson Creek Experimental Watershed to assist the study of water 
balance and eros i on control by the provincial agencies. 
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R. G. Pea rce visited and maintained observation wells in Western 
Canada. 

J. S. Scott installed pressure transducers on sealed piezometers 
installed in Bearpaw shales near the South Saskatchewan River south 
of Lucky Lake. This was for the purpose of developing a method of 
obtaining instantaneous response to changes in groundwater pressure 
in a slide area. He al o spent some t:i.me near Vernon, Britlsh Columbia 
advising on contra] of a flowing ar tes ian test hale. Dr. Scott continued 
providing advise and assistance on the groundwater aspects of the 
Winnipeg Floodway. As Chairman of the Till Cha ra.cterization Sub­
committee, Scott is prepa ring the econd draft of the Till Ma nual to 
incorporate comments received on the prev ious draft. 

R. O. van Everdingen continued studies of groundwater flow near and 
under the South Saskatchewan Reservoir as flood ing process . Pressure 
transducers were installed on a number of p iezometers. These will 
make it possible to study pressure changes beneath the reservoir even 
though the instruments are submerged. 

Personnel Note s 

L. D. Delorme joined our staff of hydrogeologists from the 
University of Saskatchewan. 

The following three men returned to university to continue 
their graduate studies: D. W. Lawson, to University of Guelph, 
A. Lissey, to University of Saskatchewan, M. L. Parsons, to the 
University of Michigan. 

R. A. Freeze returned from his graduate studies at 
Berkeley. 

P. Meyboom and L. D. Delorme moved to the Calgary 
offices of the Geological Survey. Dr. P. Meyboom delivered lectures 
on groundwater at the major Ontario universities under the auspic es of 
the National Advisory Committee on Research in the Geological Sciences, 
Lecture Tour program. 

laboratories. 

I. C. Brown 

P. A. Carr moved to Dartmouth to work from the B. I. O. 

Membership on Committees 

- Subcommittee on Pleistocene Geology, National 
Advisory Committee on Research in the Geological 
Sciences. 



P. Meyboom 

J. S. Scott 

I. C. Brown 

P . A. Carr 
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- Chairm a.n , ARDA Commit ee for Coord ination of 
G r oundwater Research Progra.ms in the Prai rie 
Provinces . 

- Groundwater A dvisory Committee, Research 
Counc il of Alber ta . 

- Subcommittee on Hydrology, N. R. C. Associa.te 
Comm~ttee on Geoae sy and Geophy6 tLb. 

- Associa.te Editor , Hydrology, C.ana.dian Journal of 
Earth Scie nces . 

- Member, Editor ial Eo2·.rr:!, Journal o .-,ydrology . 

- Membe r , • C. J ssoci~te Co1nm~ttee on Soll 
a,nd Sn , Mechanics. 

- Chairman, 1 ill Cha.r c1c t<.,.r iL,ê.tF.ll vu,n111j 1,~1.:e o ... tu 
Subcommittee on Ple:i.stocenc ueology, l-.ia1.;.onal 
Committee on Research :m tlie Geologj.cal Scieni:es. 

- Chairman, Ottawa Geot. echnic al Group. 
- Associa.te Ed itor , Canad ia.n Geotcchnical Journal. 

Attendance at Meetings 

- W. M. O. - I.A. S. H. Symposium o n Design of 
Hydrorneteorologi c al Networks, Q-iebec. 

- I.A. H. Congress , Hannover, Germc1.û.y, 
- U . N. E . S . C . O . - I . A. S. H . Symposium on 

Rep re sentative and .<:perimental Bas:ins, 
Budapest, HiJngary. 

- I.A. · . H . Sy nposiurn oi h.ya ol gy o! F 1 ·-t cturf!d 
Rocks, Dubrovnik, ugoslav ic1.. 

- Visits to British a.na Dutch \....r.L mnd <l.tf:cr Agtnclf s. 

- I . A.H. Congress, HannovLr-, ...1-!"1n ,r / · 

R. O . van Everdingen - I. A . H. Congress, Ha1 nover, Ge1 rr.Lvny. 

J. S . Scott, 
E. B. Owen 

E. B . Owen 

P. Meyboom 

- Six.th International onie:i.·encL n oil 1v echanics 
and Foundation Engineering, Montreal. 

- International Association f r Quaternary esea rch, 
Field Trip, Ala·ska. 

Outside Pa.pers Submitted 

- "Unstead y groundwater flow 1n Hummocky 
Moraines 11 ; J. Hydrology. 
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R. O. van Everdingen - "Use of pressure transducers in piezometers 
in bedrock"; J. Hydrology. 

E. B. Owen 

E. C. Halstead 

I. C. Brown 

P. A. Carr 

J. E. Charron 

E. C. Halstead 

E. B. Owen 

Internal Reports 

- Geological sections and descriptive notes on 
Welland Canal Twinning Project (two reports). 

- Report on hydroelectric power resources of 
Porcupine, Peel , and Rat R ive r region, Yukon 
and N. W. T. (for NANR). 

- Two internal reports on water supply for Queen 
Elizabeth Observatory. 

- Report on International Symposium on Network 
Design, Quebec. 

- Report (to corne) on IAH Congress , Hannover; 
Representative and Experimental Basin Symposium, 
Budapest; Karst Hydrology, Dubrovnik. 

Topical Reports 

- 106 Geological and Hydrogeological Reconnaissance 
of Wilson Creek Basin, Manitoba. 

- 107 Brief Appraisal of Hydrogeology near Carberry, 
Manitoba. 

- 111 Measuring and Tracing Groundwater Movement 
with dye tracers in Red River Valley, Manitoba. 

- 101 Water Suppl y of Queen Elizabeth Observatory, 
Mount Kobau, British Columbia. 

99 Porcupine Dam Site, Stewart River, Yukon. 
- 100 Independence Dam Site, Stewart River, Yukon. 
- 102 Five Mile Rapids Dam Site, Stewart River, 

Yukon. 
- 103 Upper Canyon Site, Francis River, Yukon. 
- 105 Hool Canyon Dam Site, Pelly River, Yukon. 
- 110 Geolog:i.cal Conditions on Welland Canal 

Twinning Project. 
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GEOPHYSICS DIV ISION 

L. W o Morley, Chief 

INTRODUCTION 

During 1965 the G eophys ics Div,s.ion ~'3-S rPorganiz ed into 
sev en section s. The purpose of t his w;:i.s to spreari authority and 
responsibility among st the senior specia.l.;sts of the division, r ather 
than continue as previously with much of the ~\ thr r1ty and reopvnsibi. ity 
centre d in the office ai the ivis ion Chid . Mn r e - i.l 1 i E'n+-ifi ed 
boundaries between t he functiona o f t:he se tians n t>w ex.i..:i~ t t h_ tim2 
of the reorganization the .t e ·,-✓ .J.'3 cons ide ra.iilc <Ï.'> c '~,, :rr.. o w h ·th.,-
the sections should be organü!._,J :::-y disdpli.ne o r by gpc, p z..::- 11· c1. rl 

geological responsibility . The former rr1ethod W..id -=- dcd.c:: h0fo. l>ec.aL c 

of the small size of the div isio n and the feeling t1i.1.· urlé::;::, the ù .sci ~mes 
were strong, they would not be properly equ :i.pped to serve the Geolog1cal 
Survey. The importance of providing .assistance a d advice jn inter-
dis ciplinary studie ~ of specific are as was not ove :rlookeJ t1 .. d in fu ture 
expansion of these aspects should receivP bigh priori.ty. 

HIGHLIGHTS 

An histo rie assault on the study of Huds n Bav, by 
Marine Sciences, the G. S. C., and the Dominion Obs" ·v ato y, in which 
the Geophysics Division play d a key role was successfully carried out 
in August and Se ptember. Sdentists in the C.G. S. ' 1Hudson 11 ~.,,n 1 a 
charter vess e l obtained valuab e ,lata on Loth crus':al - .~d shz.tllow 
seismology, gravity, magnetism, water tempe r 1 ··u '"C5, ""lè :, '-1 mit y, 
currents, and bottom sediments .. F ive urtiven:.·t;,~ ;,ru.,:d crl seismic 
shore parties for the crustal s e i s mic investigations. The GPophyrdc 0

, 

Divis ion provided a survey plan ning, i nstruP1.ent tccr .1 -· , a"'~ 
digital compilation staff for a high sensitivity rubidi 1m v2po ir aero 
magnetic survey of a po r tion of the Bay by the National Ae1'."~nautical 
Establishment. This survey was sparked by interest a 1 i ,j g from 
previous surveys by the Geophy sic:-s Division in wh.; ch th::: e ·i st'.!ncr I 
a siz~able sedimentary basin in the Bay was ind · caten. 

A successful 1 Upper Mantle Worlrsrop 1 was org;::mi7,ed by 
the Department in which the Geophysics Division pla yed a key role. 

The E. M. and Res i stivity Section "chalked up a firstn by 
conducting an experimental airborne e. m. survey us ing the Barringer 
INPUT system for measuring the near -surfa.ce resistivity of s urficial 
deposits. The Winkler aquifer was one test site selected and it was 
shown that this was easily detected from the ai r. The possibility of 
applying thi s technique on a world -wide ha.sis is consfdered to be a real 
contribution to the International Hydrological De cade. 
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A regional study of the aeromagnetic data in a large area 
surrounding the Nelson R iver Gravity High is leading to new concepts 
in the tectonic s of this reg ion. 

The second set of 3-year aeromagnetic contracts in the 
9-year Federal-Provinc ial Aeromagnetic Scheme was let. 

Ma p s from the 1964 aer omagnetic survey in the vicin ity 
southwest of James Bay were released i n April. These maps revealed 
a hitherto unknown magnetic feature running s outhwe st from Moosone e 
along the Moose River. A s tak ing and conce ss:i.o n "spree 11 resulted on 
the theory that it was caused by a n ultramaïic intrusion with which base 
metals might be associated. Reg ional G ology organized the 4-mile 
mapping of a critica l p art of the area and the Geophysics Division 
conducted a magnetic rock sampling survey and gravity profiHng survey 
over critical are as. Economi e G e o logy conducted biogeochE'mical 
investigations over magne tic anomaly sources, which were indicated by 
h ammer seismic to be within 11 range 11 of the method. Cursory results 
indicate the major sources of the anomaly is not an ultramafic intrusion 
but is a granulite rock similar in nature to exposures along the Churchill 
boundary. 

An aeromagnetic m a p published in June 1965 (31 L/13} 
resulted in the d iscovery of a siz.eable ma.gnetite iron o rE' prospect in 
the Grenville province 35 m iles northeast of North Bay. Discovery 
quoted in Northern Miner, December 30th. 

The development of the continuously-recording Overhaus er 
magnetometer continued. It has now reached the stage where it has been 
satisfactor_ily bench-tested. It should provide for 1/10 gamma sensitivity. 

Test surveys with the high-sensitivity, rubidium-vapour 
magnetometer indicate that it will be of value in sedimentary areas by 
detecting shallow-anomaly sources caused by faults and folds within the 
sedimentary rocks themselves. Over igneous and metamorphic terrains, 
in the gradiometer c onfiguration , it should be useful :i.n mapping the less 
magnetic format ions and in providing increased resolution over the single 
element detector. 

A test survey in the Vaudreuil area, Que bec, and a long the 
north shore of Lake Onta r io with an Infrared Scanning device showed 
great promise for hydrogeologic pu r poses in detecting groundwater 
seepage from the l and t o the water. 

FOREIGN AID 

The re w ere a number of requests from the United Nations 
for assistance from government geophysicists, most of which could not 
be fulfilled be cause of domestic work. L. W. Morley at the request of 
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the Economie Commission for Africa w a sent by the Department to 
serve on a three-man mission to inspect proposed s i tes for reg i onal 
training centres in photogramrnetry and ae rogeophysics. Six countr i es 
that offered facili.ties were visited between Septembe r 5 t h and Octobe r 
4th and a report was submitted to the Economi e Commis sion for Africa. 

CHANGES IN PERSONNEL 

Dr. E. J. Schw a r z - a palaeomagnet:i.cian ,3 o meà the R ock Magnetism 
Section i n Septembe r. 

Dr. A. Becker - became a membe r o f the E. . M. and Res1stivit y Section 
i n O c tob er a n d .i.e doing m agne o •, t. lluiic .,;tl· ~ .te ..i. 

Mr. A. Overton - se i smol ogi s t - has been w i th the Se:ismic Section 
sinc e August 1 s t. He w as p revious l y w ith th Polar 
Continent al She lf Se i smol o gy G roup. 

Dr. P. S. Naidu - P ostdoct orat e Fellow, came to the Tbeoretical 
r 

Geophys i cs Section in August to work und r Dr. B. K . 
Bha t t a c haryya, f o r a ne -ye;i,r te r n1. 

Mr. H. Gross - joined t he Ro ck Magnet:.sm Sectio n on a temporary 
basis and is w orkin g on sus cep tibility anis o tropy . 

B. Charbonneau, L. J. Kornik , J . Clarke, and S. C . Weeks ar e the 
division ' s winte r seasonals . C harbonneau and K o rnik with 
the Federal-Provin cial A e r omagnetic Survc y Section, 
Cla rke with t h e Magne tic Methods Section, a nd ~v eeks 
w ith the Rock M ag n etis m Section. 

Dr . D. T. Anderson res ign e d i n Sep terrbe r to b( corne 2 s t aff 1e11'1br-r 
at the Unive r s i t y of M a n ituba, G e ol o} Dep .. ,!'+men~. 

Mr. R.F. Black left t h e divisio n i n Ap rH to ta.ke u p employment wi!..h 
the Civil Serv ice Commission. 

Mr. A. L. Zebarth of t he Theo r e tic al G e ophysics Section re&igned in 
Au gust t o wo r k with a n a ir survey company in the U. S.A. 

ATTENDANCE AT CONVENTIONS 

Canadian Instit u t e of Mini ng and Metallurgy 

L. W. Mo r ley and B. K. Bhattacha. ryya presented a joint 
paper: "Quantit a tive Treatment of Aeromagnet ic Data". 
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P.J. Hood presented a paper: " Relationships between 
Geology and Geophysical Paramete rs of a Magnetite 
I ron-Formation"; joint paper with D. Sangster and 
G. Gross. 

E. H. Gaucher presented a paper : 11 Quantitative Interpretation 
of a few Aeromagnetic Anomalies i n the Grenville 11

• 

Geological Society of Amer i ca 

A. S. MacLaren 

Royal Society of Canada 

L. W. Morley received into membership. 

Society of Exploration Geophys icists 

B. K. Bha ttacharyya pres ented a paper: 11 A Method for 
Computing the Total Magnetizatio n Vector and the 
Dimensions o f a R ectangular Block-Shaped Body fr om 
Magnetic Anomalies 11

• 

L. S. Collett presented a p aper: 11 The Measurements of 
t he Res istivity of Surficial Deposits by Airborne Pulsed 
Electromagnetic Equipment". 

L. W. Mor ley presented a paper entitled: "Can the Study 
of Magnetic Rock Propertie s Aid Interpretation o f 
M agnetic Curves? 11

• 

A. F. Grego ry. 

G. D. Hobson. 

Association Canadienne F rancaise pur l 1 Avancement des Sciences 

E. H. Gaucher presented a paper: 11Anomalies M agnetiques 
et Gravimetrique s du N. E. de 11 Ontario 11 • 

American Geophysical Union 

P.J. Hood presented a paper : 11Aeromagnetic Reconnaissance 
of the Labrador Se a 11

• 
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IBM Symposium on Computers in Geophysic a l Data Analysi 

P.J. Hood 

B. K. Bhattacharyya p resented a paper: "Geophysical 
Anomaly lnterpretation using Two - Dimensional 
Harmonie Analysis". 

International Symposium on Remote S .,,_ es .. ng 

L. W. Morley 

Upper Mantle Symposium 

P.J. Hood presented a p a pPr : " Magrptjc Sun·eys oi th<:: 
Conti nental Shelves of E a s te r n C;:inada ". 

G. D. Hobson gave a paper o n " G e ophy s ical L og s 11
• 

A. L arochelle attended a s a reporte r. 

A. S. M ac L a ren on Orga n i.zing Commitle 

L. S. Collett. 

SPECIAL T ALKS 

L. S. Collett -
C anadian Exploratio n Geophys i cal E'oci<>ty (K.EGS) in 
To ronto, Decembe r 14, 196 5: " Tï1~ Mearur e~nert of t1lf' 
R esistivity of Surficial D e p osits by .\.irborne P1üsed 
Electromagnetic Equipment '' · 

A. F. Gregory -
Canadian Association for Applie d Spectroscopy; Ot tawa 
Section, February 9, 1965 ; " Geophy s i c a l E xp lor a t io n with 
the Gamma-Ray Spe c tromete r ". 

G. D. Hobson -
Ottawa So i l Mechanics Group; 11 Engineering Geophysics' 1 • 

App a lachian Discussion Group ; 11 Sei smics in t h e Gulf of 
St. L awrence". 

On board the CSS 11 Hudson"; "Use of Geophysics i n Marine 
Studies 11 • 

P.J. Hood (Coordinator): 
G. D. Hobson 
A. F. Gregory 
L. S. Collett 

G ave their regular series of l ectures at 
Carleton University on E x plo ration 
Geophys i cs. 
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A. S. MacLaren: Ottawa Secondary Sch ools Geography and Hi s t ory 
Teachers : "Geology as it affects the teaching of Geography " . 

Weston Club, GSC; "The adaptation of Laboratory 
Assistants and Draftsma n 1 s work to GSC Exhibits". 

L. W. Morley: Upper Mantle Wo rkshop, Ottawa., F ebruary 1965; 
11 Aeromagnetic Atlas of Canada" . 

MEMBERSHI P ON COMMITTEES 

B.K. Bhattacharyya: Membe r, Ad Hoc Committee on Storage a.nd 
Retrieval of Geological Data in Canada 

Membe r , Subcommittee No. 1 Reference 
Numbering and Geographic Location. 

Member , Departmental E lectron-.ic D ata 
Processing Comm ·ttee . 

L. S. Collett : Secretary , Subcommittee on Exploration 
Geoph ys ics . 

A. F. Gregory: Member, Subcomrn:ttee on Technical R e quir ements 
of the Inte rdepartmental Committee on Aerial 
Surveying. 

G. S. Co Library Committee . 
Member, Subcommittee on Geology and Hydrology, 

Air Phot o Interpretation Committee, Canadian 
Institute of Surveying . 

G. D. Hobson: Member, Subcommittee on Seismology of NRC 

P.J. Hood: 

A. Larochelle: 

As s o ciate Committe e on Geodesy and G e ophysics. 
Liaiso n Officer, NRC Industrial Research 

Ass istance Program. 

Member, Subcommittee on Geomagnetism, 
Associate Committee on Geodesy and 
Geophysics . 

Member , DMTS Satellite Committee. 
Member, Advis ory Council , •Professional Instit ute. 
Liais on Office r , NRC lndustrial Research 

Assistance Program. 

Member , Subcommi ttee on Geomagnetism of the 
Associate Committe e on Geodesy and 
Geophys i cs. 
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Member , Palaeomagnetism Committee, G. S. C. 
Membe r, Subcommittee on Is o t o p e Stud ies and 

Geochronology of the As s o ciate Committee on 
Geodesy and G e ophysics o f the NRC . 

Member , Exhibits Committee, G. S. C. 
Member, Centra l Technical File Committee. 

Associate Committee on Ge o desy and Geophysics. 
Chairman, Subco1nmittee on E xploratio n 

G e ophysics. 
M e mber, Wo rk.i.ng Group on Geor1 ,,.g:ne1ic 

Anomalies International Associat ion of 
Geomagn 1sm and Aeronorry. 

Defence Research Board - MAD CommHtee. 
Departmental Committee on Crustal Seismolo~y 
Cha. irman, P a l aeomagneüsn1 Comm:it P.e, G. S. C. 

REPORTS OF S ECTIONS 

ELECTROMAGNETI C A ND RESISTlVlTY SECTlO 

L. S. Colle tt 

1 . F unctio n of the Secti on - The funct ion of the se c t ion is to car ry out 
e lectromagnetic, resistivity, and magnetote llur i c surveys to aid in 
the scientific understanding of the surficial and bedrock formations 
in Canada, and to conduct research into new methoc!s arid instrumf'nts. 
The section advises other divisions of the G. S. C., N .. R. C , United 
Nations, and priva.te companies in m atters relating to e lectr ica1 
method s. 

2. Introduction t o the Year' s Work - The w o rk of the section during 
1965 has been focuse d m ainly on geophys ical probLms pertaining 
to groundwater and surficial deposit mapping. Ar imoort;:i.nt tligh­
light of the year was an experimental survey to test the applh.:aL·un 
of the air borne INPUT (Induced Pulse Trans ient) electromé'\.gnet5 c 
sys t em to the resistivity mapping of surficial deposits. DC ground 
res istivity survey and dr i lli ng was d one in the Frobisher, 
Saskatchewan area. The instrumentation group p r oduced a po1table 
magneti c susceptibility me ter tha.t was field-tested this surnn1er, 
continued work on the design of variable frequency resis t ivity 
equipme nt, and on induced and ga l vanic pulse equip:i:nent. With D r. 
A. Becker j o ining the staff, the section has ente red the field of 
telluric and magnetotelluric stud i es t o investigate the use of natural 
fields for surficial and ore envi ronment mappi ng. 
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Report by projects 

OP 97: Portable magnetic susceptibility meter - T. R. Flint, 
Dr. E. Gaucher. 

The construction of a battery-operated portable suscepti­
bility instrument was completed in May to measure the magnetic 
susceptibility of rock outcrops. The design w.'3.s simplified from that of 
previous portable units in that, :i.nstead of us1ng a bridge to balance out 
the in-phase and quadrature voltages, only the magnitude of the deviation 
of the output signal from the null condition i s measured. Tbe total 
weight of the instrument is approximat .ly 10 1.b. C alibration was clone 
using known mixtures of magnetite mixed w.~th sand . Dr. Gaucher tested 
the instrument ~n the field this summe .r . The:re is still a problem of 
tempe rature stability of the coils. 

OP 255: (1) Low frequency resistivity equipment 
- R . Ahrens, C. Gauvreau and L. S. Collett 

Design and construction is cont inuing with an extended 
frequency range from 1 to 1,000 cycles pe r second . lncreased stability 
and frequency sweeping technique ha been added to measure the 
amplitude and phase of the received signals from the ground. The 
measurements using this equipment will give fundamental knowledge of 
the electrical parameters of soils and rocks. 

:(2) Galvanic pulse resistivity equipment 
- R. A. Ahrens, C. Gauvreau, L. S. Col.lett 

Sorne local field testing of equipment that is capable of 
generating a square wave of current into the ground through current 
electrodes was clone this summer. A receiving devi.ce was designed to 
faithfully reproduce the pulse seen a.t the potential electrodes . This 
equipment is being used to study the charging effects of an impressed 
step funct ion of current on soils and rocks. 

(3) Magnetic pulse dipole EM system 
- I. B. Faulks, T. R. Flint and L. S. Collett 

This project has been initiated for two reasons: 

(a) to design an EM system that can be operated from a continuously 
moving vehicle; and (b) to study the frequency components in phase and 
amplitude in the received transient. 

Mr. Faulks has designed a multi-harmonic lock-in 
receiver apparatus that can detect a repetitive transient signal buried 
in noise. A big disadvantage of this particular receiver is that it can 
only be used at a fixed fondamental frequency of 500 cycles per second. 
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Mr. Flint has designed the transmitter genera or , which is c a pa ble of 
producing a ramp function of current with base w i d t h of one milli second 
and a variable time-off per i od from 1 to 10 m i lliseconds. Work is 
continuing . 

Field Project 61 - 25: DC resistivity meth o d for locating aquifers 

- J . E. Wyder 

Surface res i stivity measur ements us ing the Sch~.umbergcr, 
W nner, and 5-electro de configurations were cc r'1.pleterl JO tn<:: Frnbishe ... · 
area, Saskatchewan, during the 1965 fipJo 9eason. The ~rave! dP.poc,it 
discovered last year (G.S.C. Pa.per 65-1 , p. 92) hc1s br.ei ., t(,de 1 t 
a point 3 miles east of the d1sco v ery l ocation {SWl -14-5-4\1\ll). i.n 

cooperation with Dr. K. B. S. Burke, Unive r sity of Sôskatchewan a 
horizontal-gradient gravity survey was conducted over this gravel 
deposit. Initial interpretati on of the results 1s inc onclus1ve . A flux­
gate magnetometer g round surv e y w a.s als o c ompleted over the gravt>l 
deposit. Due to the a mount of magnetic no:i.se at the time o f th survey, 
the results of the survey have been inconclusive. 

A prediction, based on t he res ist.iv~ty restilts. as to the 
location of the buried Missouri R iver channel ha been made a t 
location NE 23-3 - 4W2. 

Approximately 7 , 000 feet of drilling {16 hales) and 5,800 
feet of E-logging has been completed in 1965. 

Field Project (spec :i.al) : E x p erimental airborne resisth ÏL.L._5t,r\ ey 
us ing the INPUT electromagnetic pulse syste~ 

- L. S. Collett 

A c ontract was let with B arringer Research Limited, 
Rexdale, Ontario , to fly 1 ,2 00 line -miles in M anito ba and Saskatche,van. 
The purpose of the survey was to tes t the INPUT (Iuduced .Pulse 
Trans i ent) electromagnetic system to see if the technique could be used 
for reconnai ssance mapping of the surficial depo sit s. The areas flown 
were Wink ler and Oa k R iver Bas in in M anitoba and Steelman- robish e r 

and Nokomis areas i n Saskatchewan. The flying height was 500 feet, 
with the excepti on of 380 feet in the Steeln1an - Frobisher .a r ea, and flight 
spacing of one mile. 

Excellent correlation was obtaine d over the Winkl er 
aquifer and was confirmed by the DC ground res is tivity (Wyder , M. Sc. 
Thes i s, Univ ersity of Saskatchewan, 1964). Good correlati on was 
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obtained in the Nokomis area. The result s of the other two areas have 
not been assessed yet. 

Conclusions are that the INPUT system can map changes 
in resistivity between clay, till, sand, and gravel in the top 100 feet 
of surficial depo sits in the Prairies. By studying the transient pulse 
at times later than 650 microseconds, res is tivi ty contrasts below 100 
feet should be detecta ble. The rapidity with which a survey c;in be done 
is an important factor ; for insta.nce, the ground DC resistivity surv ey 
at Winkler, Manitoba , took s everal weeks to complete while the air-
borne survey took 3 hours operating from the W1.nnip eg a.irpor t. The 
airborne survey can be done at any time of the year even when it is 
impossible to get into the area on the ground. The groundwate.r hyd rol og ist 
and Pleis tocene geologist will be aided in he.i.r m~pping programs i n the 
same manner as airbo rne magnetic maps are n ow used by the geolog1st, 
with the use of this new tool ; it hould be able to p1npo i nt in a direct w a y 
where to concentrate future dr illing programs for explor ing f o r local, 
municipal, and farm water supplies. 

FEDERAL-PROVINC IAL AEROMAGNETIC SURVE YS SECTION 

Ao So Mac L aren 

The duties of this section may be summarized as follows: 

( 1) To plan c ontract aeroma gnetic surveys in cooperation with 
other divisions of the Geological Survey. 

(2) To confer with Provincial autho rities and the D e par tment of 
Northern Aff airs and Nati onal R es ources on the s election of 
areas to be covered by aeromagnetic surveys . 

(3) To pre p are contracts for Federal- Provincial aeromagnetic 
surveys. 

(4) To check survey standards of field and office procedures of 
all contra cts. 

(5) To check all aeromagnetic maps p rior to delivery, accept 
deliv ery, and certify invo icing of completed maps. 

(6) To organize and qualitatively interpret any aeromagnetic 
data published in Canada, and arrange publication of these 
map s o n various scales. 

(7) To advise and assist geologis t s in the interpretation of 
aeromagnetic data. 
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Aeromagneti c Surveys 

During the year the following w ork was carried out: 

A. Federal-Provincial Aeromagnetic Surveys. 

1. Sheets Checked and Published - 196 5. 

New Brunswick 12 sheets, scale = l: 63, 360 
Quebec 108 sheets, scale = 1: 6 3 , 36 O 
Manitoba 80 sh ets, scale = 1: 63,360 
Saskatchewan b4 sht e 1::,, s cale _ l ; 63 .]60 
British Columbia 8 she u::s, scale - 25,000 
N. W. T. 15 5 sheet5 , ~ cale=: ... 6 i, ')60 

Polar Continental Shelf 49 sheets, .:,CétlC = : 1 w6 .7 ,, ,, 
Total 4 76 s h eets 

B. Aeromagnetic Surveys by the Ge o l ogka.l Su rvey 

1. Sheets Compiled , Checked and Published 

Great Bank of Newfoundland 4 sbeets, . cale = 1: 126,720 
(Seamagnetometer) 

Quebec (by G. S. C.) 9 sheets , scale ...., l: 63,360 
Quebec (compilation contract) 18 s he ets , S".:é1l" - 63,%0 
Ontario (compilation c o ntra.et) 59 sheets, s c ale = 63,360 
Ontario (private data purchas ed ) 21 sheet s, S CéÜe =: 1 : 3.360 
Manitoba {by G. S. C.) 32 sheets , cale = l: 63,360 
Polar Continental Shelf 9 ~hee+-f', s calP = · ,26,7~ () 

Total 15 2 sheds 

c. Composite Maps Edited and Published - s cale l :ZSJ ,440 

Maritime Provinces 1 1 sheets 
Quebec 3 she ets 
Ontar i o 19 sheets 
M anitoba 12 sheets 
Alberta 2 shePts 
N. W. T. 6 sheets 

Total 53 sheets 

Data for approximately 681 map sheets at vario us 
scales, were checked, processed, and edited du ring 1965. 

Aeromagnetic contracts were completed for certain areas 
i n New Brunswick, M anitoba, Saskatchewan , British Columbia, 
Northwest Territories, and Polar Continental Shelf . 



- 119 -

T hree - year ae romagnetic c ontracts were let for areas in 
Newfoundland, Ontario, Manitoba, Saskatchewan, Northwest Territ or ies, 
Yukon Territory , and Baffin Island. 

F i eld ins p ection of aeromagnetic c ontrac t s were made in 
Manitoba, British Columbia, and the Yukon Territory during the latte r 
part of June and early July. An average of two compilati o n laboratory 
inspecti ons per month w ere mad e of thre local survey companies 
carrying out Fe,::leral-Pro v i nc ia.l aeromagnet ~.c urveys. 

Aeromagnetic lnte rp reta i on 

An · aeromagnetic-geologic study of the Churchil.1-Sup er ior 
boundary was carried out. T his study suggests a reloc q.tion of t he 
boundary to an eastward trend north of 56 "N latitude. 

In a multi-discipline field project on the Moos e R ive r 
magnetic a nomaly, gravity, magne tic susceptibility, and remanent 
magneti c measurements were m ade . The principal rock types in this 
anomalous magnetic belt were granulites of high specific gravity and 
with strong magnetic properties. Small str ongly fe:rr omagnetic gabbro 
and ultramafic b od ies also oc cur j_n this zone. It is considered that a 
major zone of dislocation o ccurs along the Moo se R b er magnetic anoma l y. 

T his sectio n was respons ible for the coordination and 
design of two exhibits. The first, for the G. S. A. annual meeting, 
illustrated work of the Geological Survey i n E conomie Ge ology and 
Tectonics of the Canadian Shie l d . A second exhibit for the Mining and 
Metallurgical Conference in To ronto illustrated the cor relation between 
geology and geophysics in the Sudbury area. 

This section als o supplied aeromagnetic data for the 
inte rpretation o f tectonic linears and diabase dykes. 

MAG N ETI C METHODS SECTION 

P.J. Hood 

F unctions 

{ 1) To conduct a nd interpret special aeromagnetic surveys over land 
and sea. The latter include s deep o cean stud i es and areas where a 
sub stantial thickness of oil-beari ng sediments may exist. 

{2) To develop new magnetic instrument ation, survey techniques, and 
methods of compilation and interpretation. 
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(3 ) To study magne t i c rock properties in cooperati on with t he Rock 
Magnetis m Section with parti cular reference to the i nterp retation 
of magnetic surv eys. 

Projects 

C oope r ative aeromagnetic project with the Nahon-:i1 Aeronautical 
Establishment. 

Ins trum enta.tion 

P. Sawatzky, A. Dicaire , and H. W.C. T,n,-,.pµ 

The above pers onnel have been working doself with 
their counterparts a t NAE, and have been mo stly engaged jn the 
developme nt of the digital r ecording system fo r the high sensit ivity 
magnetometer installed in NAE' s North Star aire raft. M1-~r h effort was 
expended i n the digitization of the Decca navigation system, which w a s 
successfully used for the Hudson Bay aeromagnetic survey du r ing the 
196 5 field season. This system enabled readings from two :rubid ium­
vapour magnetometers, the red and green Decca coo rd inates, WWV 
time from a digital clock, and the r ubidium crystal frequency to be 
re corded sequentially in condenscd binary format on t h p sa-rnP digital 
m agnetic tape. Cur rent e fforts include the design ancl co11struc i on of 
a d igital record i ng s y stem fo r Loran navigation data, a readout system 
for use o n s u rvey fl ights 80 that data reco r ded o n the magnetjc t ape 
may be inspected in ana.log form o n a suitable rhart r eco~der. Howard 
Knapp has been involved in modificatio s to the b'3.~,e 5t"'tion r ..11)idiur.n­
vapour magnetometer to make it a more versatJle àiu r naJ. 1·,.,cord1ng 
instrument. The magnetic readings are now re c orded digitallv on 
punched paper tape and by using WW V time may be s ~' Pcb,_i:,rii7,pr 
exactly with those recorded in the sur vey aircraft. 

Data Compilation 

Mi;ss M. E. Bower 

During the pas t year several new techniques have been 
employed in the recording and compilation of aeromagne tic surve y 
data. The Hudson Bay project was the first one on :vhich all essential 
information was recorded i n digital form on a single incrcmental 
m agnetic tape. 

Computer programs to process the data are being 
prepared by Mr. H. N. C. Lys ter of National Aeronautic a l E s tablishme n t . 
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At present the P. B. 25 0 computer is being used to de code the magnetic 
tapes, separate magnetometer and Decca readings, and output them i n 
a form which can be used by the Bendix Gl5 computer. Programs 
previously written for the Bendix are being used to convert D ecca 
readings t o latitude-longitude coordinates, establish magnetic control, 
correct for diurnal drift, and to calculate and plot intercep t levels. 
The major problem so far has be~n w:i. h the Decca system. W eak 
signal strength in the survey area caused a variable lag in the decometer 
readings , and it has been necessary to compensate for thi s by a pplyi ng 
a smoothing factor. This greatly reducea the accuracy of the survey 
and will cause errors in magnetic control. Another problem is one 
whi ch is i nherent in any system using electron:i.c computers. Any erro r 
or variation i n the format o f the data, however small, can bring the 
whole computing process to an abrupt halt.. 

Sorne work has been done on a prog:r.a.m to calcula.te 
vertical magnetic gradient from the blrd and inboard magnetometers. 
To obtain true vertical gradient both the aircraft 1 s ground speed a nd tbe 
length of the tow cable must be taken into account. This had not been 
done on previ ous trails. A C alcomp plotter w:ï.th 29 11 chart width is 
now i n use with the P. B. 250 computer. A program now being written 
for this system will adjust magnf':tomete-r readings for aire r ait ground 
speed, and plot p r ofiles at any desired ma.p sc_::.le. 

F ield Wo rk 

P.J. Ho o d, P. Sawatzky, M.E. Bower, 

A. Dicaire , and H. W .C. Knapp 

E xperimental flights were made in February, 1965 over 
several producing oilfields in Western Canada in an attempt to ascertain 
whether reef st ructures c ould be delineated by the gradiometer method. 
A more detailed aeromagne tic survey of an area in central Hudson Bay 
was carried out during July and August 1965. The area is bounded by 
the following coordinates 58°20 1 N, 89°W; 58°47 1 N, 89°W; 58°58·'N, 86 ° W ; 
and 59 °45' N, 86 ° W. The primary navigational aid used was the 6F Lambda 
Decca cha.in on loan from the Polar Continental Shelf Project which was 
installed in the southwest part of the bay for the Hudson Bay Oceanographic 
Project. The survey lines flown were integral red Decca lines, whos e 
dis t ance apart varied fr om about 2,400 feet in the southwest t o 3,800 
feet in the northeast end o f the survey area. The fl ight elevation was 
clos ely maintained at 500 feet above sea level. A rubidium-va.pour 
magnetometer system modified by the National Aeronautical Establishment 
was used to digitally record on magnetic tape t he total intensity of the 
earth's magnetic field at two heights. This was accomplished using a 
ta.il 11stinge r 11 installation togethe r with a 11bird 11 , which was towed below 
the airerait and thus was an attemp t t o measure the first vertical 



- 122 -

derivative of the earth's magnetic field d i rectly. Approx:i.mately 7,000 
line miles of aeromagnetic data with values every half second (approxi­
mately 150 feet) were obtained in the survey area and the Decca 
coordinates were also recorded at 10 second intervals (3, 000 feet) on 
the same magnetic tape. In addition as much survey information as 
possible was obtaine d on the ferry trips between the survey a r ea and 
Fort Churchill where the North Star Airc raft was based . A rubidium­
vapour magnetomete r was set up at Fort Churchill to record the 
diurnal variation of the e a rth I s magne tic fiel d dur i ng the fl ight s. As 
both the navigational and aeromagnetic data h as been d:gitally recorded 
it is hoped to automate the compila tion of the t o tal intensity map s as 
much as possible. 

The opportunity was also taken of augmPntu [ tbe ac 1:0 

magnetic survey results obtained dur ing an R. C.A. Jf. Argt' s sor c.1e 
over the Flemish Cap in January 1963. 

Ten east-west lines spac ed about 10 m.iles a p art and 
about 70 miles long were obtai ned on two sorties carri.ed out from the 
US base at Argentia, Newfoundland on Novem ber 13 and 14, 1965. The 
area is bounded approximately by the coo rdinates 47°50 1 N, 45°30 1 W, 
47°50 1 N, 43°40 1 W, 46°10'N, 43°40 1 W , 46 °10 I N, 4S 0 30 1 W. The Survey 
altitude was 300 feet and navigatio n w as by Loran A. 

'l'he expected sharp short-wave length anomalies we re 
recorded on all lines except the most northerly, and arf' presumably 
·due to basic igneous intrus ions whose tops are buried at no gre at 
distance below the ocean bottom. Mor e detailed inte rpretation must 
await the compilation of the resultant aeromagnetic profiles. 

Overhauser Magnetometer 

S. Washkura -

Development work is continuing on the Overhauser sµ .. n­
precess ion magnetometer, and some little effort has gonf' into 1he 
establishment of a liquid proton sample for use in the coil syst':'!m. 
which has more permanent atomic p r opertie s . The exac t position of 
the elect ron resonance line has been found for the stable free radical 
in the earth' s field. Apparatus to properly de ga s the sample is being 
constructed. To eliminate the Q-multiplier previously used, a set of 
orthogonal coils has been built t o provide feedback only at the precession 
frequency. 
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Sea Magnetometer Map Compilatio n; Grand Banks of Newfoundland 

D. R eveler and P.J. H ood 

Four sea m agnetometer maps (4543G, 4544G, 4545G, and 
4546G) resulting from the 1963 CSS Baffin survey of the Great Bank of 
Newfoundland were published during 1965. The total -intensity magnetic 
coverage extends over the area 44"9 1 to 45°N, 50°46' t o 52°35 1 W . A 
new format has been used for these maps. The 50-gamma contours are 
printed in red, and the ship' s track and the bathymetry contours at 25 -
foot intervals are p rinted in a subdued grey . 

Scotian Shelf Project 

An area bounded on the south by 42 °N, on the east by 60° W , 
on the north by the south shore of Nova Scotia., on the west by 64 ° 30 1 W, 
and comprised of Decca -controlled data recorded by sea-magnetometers 
and airborne magnetometer flights at 200 feet above sea-level is now 
ready for final drafting and publicati on. The above area totals a.pproxi­
mately 83 one-mile sheets, of which 41 sheets make up the airborne 
survey, and covers the following four-mile map-areas: l0K, lOL , l0M , 
l0N, llC, llD, llF. The published maps will show the magnetic 
contou rs overprinted in red on a grey background, which will i nclude 
the bathymetric contours at intervals of 25 feet, the Decca Lattice from 
N ova Scotia Chain 7, the ship' s track or the track of the air craft. The 
tender for the drafting o f these maps is now being written up and it is 
expected the work will be delivered by May 31, 1966. 

In the area covered by sea-magnetometer surveys east of 
60°W (13 two-mile sheets, see aeromagnetic index sheet 1) the magnetic 
data have been compiled and c ontoured leaving only the bathymetric and 
Decca Lattice information t o be added to the manuscripts. Mr. Dwight 
Reveler is responsible for completing the sea-magnetometer compilation. 

Vertical Magnetic Gradient Studies 

P. J. Hood and K. H . Owens 

Two p apers on this tapie were published in the Journal 
11 Geophysics 11 du ring 196 5, which m o stly c o ncerned theoretical studies. 
There has been a favourable reaction to the use of gradient measurements 
in exploration and at least one Canadian instrument m anufac turer is 
contemplating building an aeromagnetic gradiometer at the present time. 

Theoretical studies o f the first vertical derivative over 
various geometrical models is continuing, and a p a per on interpreting 
the gradiometer profiles over the dipping dyke will be submitted to an 
outside publication during 1966. 
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REMO TE SENSING SECTION 

A .. F. Gregory 

Function 

This section is concerned w ith the development and use of 
various sens i n g device s , which measure electromagnetic rad iations 
ranging in f requenc y from m ic r owaves through the visib.le ec;pectrum to 
gamma r ay s . R esear<:::h is directed t oward : 

(1) the remote measur eme nt of vari_on"' ph •,_rsical propertie s of 
rocks and m ine rals ; and, 

(2) the geological interpreta i on of thes e geophysical data. 

General 

This section was established in m id-1965. F i eld w o r k 
included a radiois otope survey o f selected rock outcrop i n the vicinity 
of Elliott Lake, Ontario, and confidential experiments on the geophysical 
po te ntial of m ilitary air borne infrared scanners. Du r i ng the month of 
November, Dr. Gregor y visited Selected laboratories concerned with 
remote sensing in the United States . The purpos e of the trip was to 
review the problems of organizing a remote sens ing effort with 
emphasis on the capabilities and the u tilizatio n of remote s e nsor s t o 
obtain data of g eological value in Canada. Bath Dr. Gregory and Mr. 
Washkurak continued work on projects that had h~~n their rP.s:>onsi.bi]it" 
befo re e stablishment o f the remote sens ing 1,ecticn, BE.C<JU, e of th"' 

resignation of Dr . D. T. Anders on, research in photogeology has cea ed 
t emporarily. 

Project R eports 

Radioisotope Survey - P.G. K i lleen (graduate s t u dent ) a.11d A . F. Gregery. 

The G. S. C. gamma-ray spectrometer was used to surve y 
for U, Th, and Kin exposed rocks near Elliott Lake. M. Sc. thesis 
project undertaken by P. G. K illeen. Preliminary repo rt in G. S. C. 
Paper 66-1. 

A irbbrne Infrared Scanning Experiments - A. F. Gregory . 

Under contract t o the G. S. C., H. R. B.-Singer Incorpo rate d 
completed airborne infra red scanning experiments in the vicinity of 
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Vaudreuil, P. Q. , Carleton P lace, Ontario, and along the Lake Ontario 
shoreline from Port Hope to Niagara River . 

The detector and imagery are at present subject to military 
security regulations. A confidential, preliminary report was submitted 
recommend i ng certain instrument refinements for future airborne infra ­
red surveys. Such surveys have a high potential for hydro l ogie res earch, 
especially for the locô.tion of pollution eff · ents, currents, thermal 
wastes, and underwater obstru.ctiona in surface wat rs. There is 
considerable evidence that gr oundwater outflow into surface waters can 
also be recognized ; however, field checking remains to be done. 
Further experiments with more refined detectora are recommended t o 
define the geologi cal potential of airborne infra.red ~urveys in Canada. 
A more detailed study of the observations is in progres~. 

Infrared Scanner Development - S. Washkurak 

Du. ring the summer a laboratory evaluation was made on 
a U. S. Army surplus infrared scanner (type AAS-6) with respect to its 
application to air borne infrared surveys. It was conclu.à d that consider­
able modification and expense would be entailed in ad opting this scanner 
for infrared m apping . 

Grenville Project - A. F. Gregory 

The results of this rapid reconnaissance mapping project 
were described in G . S. C. Paper 65-1 (pages 119, 12 1 ). However, 
considerable effort was expended during the year in compiling the final 
geological maps. A lesser effort was directed to the preparation of 
final reports o n the ope ration of the project and on related studies in 
rock magnetism. The manuscripts remain to be completed . 

Spectra of Gamma Radiation from Rocks - A. F. Gregory and 
J.L. Horwood (Mines Branch) 

After several lengthy delays, the report on this research 
with a gamma-ray spectrometer was completed and pubhshed as Mines 
Branch Research Report R 11 O. 

Visits 

A. F. Gregory to remote sensing labo ratories at: 

U. S. Geological Survey, Washington, D. C. 
U. S. Army Waterways Experiment Station, Vicksburg, Mississippi . 
Marshall Space Flight Centre, Huntsville, Alabama. 
Department of Geology, Rice University, Houston, Texas. 
Texas Instruments, Dallas, Texas. 
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Sp a ce-General Co r porat ion, El Monte, C alifornia . 
Edgerton, Germeshausen and Grier, Inc orporated, Santa B arbara, 

California. 
Lawrence Radiation Laboratory ) 
Department of For e s try ) 
Departm e nt of Minera! Technology ) 

Unive rs ity of California , 
Berkeley, California. 

. Itek Corporation, Vedya D ivision, P alo Alto, California. 
D e partment of Ge physics, Stanfo rd University, P 2Jo Alto , California. 

· U. S. G. S., Denver, C lorado. 
H. R., B. - Singer Incorporated, State College, Pennsyh• a.ni a. . 

Courses 

A. F. Gregory - French Langnage Train in g Co u rs<>, 
1965-66. 

ROCK MAGNETI S M SECTION 

A. Larochelle 

Function of Section 

To study the magnetic properties of rocks and m inerals 
and to make use of results obtai ned i n such stuclies in the sohiti n of 
certain geological a nd geophysical problern <;. 

Introducti on to year' s work and repo rt by project:,. 

Improving laboratory facilities Wê'A the> r of·• t;mE' 

c onsuming activity of the section during the past year, althougb tlm 

was also s pent in fie ld w ork and magnetizatior 1neasurements. 

Fo r p alae omagnetic research the sensiti ·ity and stahUily 
of the astatic ma.gnetometer had t o be increased, comp11ter _ rogranu :; 
had to be a dap te d to the new computer recently acquired by the 
D e partment, and additional prog rams were written to automrtte further 
the ope ration and the statistical tests. 

For research in rock magnetism a snsceptibilHy anisotropy 
meter was built and the constructi on of a ballistic magnetome t er and 
Curie balance was initiated. 
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Over 300 oriented samples were collected in the field from 
diabase dykes, mostly in the region of Sudbury, Ontar i o , and Noranda, 
Que bec. A number of samples were also brought in for prelimi nary 
testing, in order to investigate the possibility of initiating new field 
projects. The International Nickel Company with whom we are working 
on a joint project has submitted samples collected from the Sudbury 
irruptive. 

Magnetization measurements were done on 75 samples 
from a belt of ultrabasic rocks in Newfoundland and on 50 oriented 
samples from Baffinland. Samples of diabaBe dykes for which magnetiza ­
tion data were published last year were reproces:::ed, resultlng in a 
considerable improvement in the cluste ring of the magnetizatlor.. 
directions after alternating field cleaning . 

Preliminary measurements on di abase dyke samples 
collected this year with the recently adopted portable drlll provP 
encouraging. 

SEISMIC SECTION 

G. D. Hobson 

The activities of this section are largely reported i n 
G. S. C. Paper 65 -1. The se consisted of seismic projects undertaken 
in Hudson Bay, Gulf of St. Lawrence , Suffield, Alberta, and Moose 
River, · Ontario. 

Other smaller projects were undertaken at Green Creek 
in Ottawa for N. R. C., and at the Canadian Centre for the Performing 
Arts in Ottawa for D. P. W. An experimental marine seismic survey 
was also conducted in a few lakes in the interior of British Columbia. 

THEORETICAL GEOPHYSICS 

B. K. Bhattacharyya 

(written by L. W. Morley) 

1. Function of the Section 

The function of this section is to devise new computer­
oriented me thods of interpreting geophysical data and to carry out 
interpretations using existing methods. It is also to do research 
on and to establish a system for the storage and retrieval of 
geophysical data compatible with the electronically-stored geological 
data. 
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2. Aeromagnetic Map of Canada 

3. 

This project has been proceeding for about one year. 
The first step is to digitize all available aeromagnetic data in 
Canada on a two-mile grid. This has now been done for about half 
the available are as. Complications arise from the fact that some 
of the data are taken at 500 feet and some at 1.000 feet. further­
more the y were taken during different secular variation epochs. 
These corrections must all be mad before the fin3.l M~p of Canada 
is assembled. Data from pr ivate companies :i.n t he Great Plains 
area must also be obtained for this stu<ly. 

Regional Studi es of Yukon and New Brunswick_ !)a..t':: 

The primary purpose of these projects was ta dete1 mir~.! 
the polar i zat ion direction of the m ajor anomalies in order to te:M 

the theory developed for the Northern Ontar:i.o data. that these 
directi ons are in some way related to the palaeomagnetic directions 
All of the digitizing and most of the analysis have been completed. 
Final interpretation is now be i ng c omple ed. 

Analys is of Moose River Anomaly 

This is the major pro ject of the section involving three 
map compilers a nd computers on a full-time basis. The pro ject 
has been active for about one year. It involved dighjzing, with the 
help of the ECARS digitizer about 104 o ne-mile aeromagnetic sheets 
on a 1/ 4 mile grid, fitting a double harmonie function to the data and 
carrying out 2nd-der ivative de t erminations and conversion-ta-the -
pole. This phase o f the work has been corn 1.e te d and the meD are 
now working on determining the p olarization vecto 1·s )f nost of tht 
major anomalies in the area. Unlikc the reconnaissance data, the 
near-s u rface components are not being filtered oui, sinçe it is ~1. 

more detaile d analysis designed to interpret tht! n.!ctr1;c.1. - .3u1fc. __ 

rather than the deep crustal effects. There are two main objects 
of the pro ject. The first is to calculate polarization direction of 
anomalies with the hope that i t may be possible to de termine 
whether t h e major source of this enormous regional anomaly 1s 
composed of i n trusive mater ial o r whether it represents olù crustal 
formations, which were twi ste d into their present position by 
tectonic force s . The second purpose is to derive 2nd-derivative 
maps for detailed interpretation and correlation with surface 
geological mapping. 

Summer Projects 

Mr. A llan Spector and Dr. Bha.ttacharyya evolve d a m ethod 
of determi n in.g the depth of an anomaly source by the use of 2-
dimensional h a rmoni e analys i s. 
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M r. Dean Clay and Dr. Bhattacharyya devised a method 
of converting from a geographical square grid projection to a 
standard polyconic projection. This will be useful for mapping 
geophysical data that has been treated in the square grid form into 
the standard N.T. S. planimetr ic maps. 

OUTSIDE PUBLI CATIONS 

Bhattacharyya, B. K. 
1965: Two - dimensional harmonie analysis as a tool for 

Collett, L. S. 
1965: 

Fahrig, W. F., 
1965: 

Gaucher, E. H. 
196 5: 

Gregory, A.F. 
1965: 

magnetic interpretation; 2nd special issue of 11Geophysics 11 

onmagneticmethods, vol. XXX, No. 5, pp. 829-857. 

Air borne resistivity; Northern Miner Annua] Review, 
November 25, p. 68. 

Gaucher, E. H., and Larochelle, A. 
Palaeomagnetism of diabase dykes of the Canadian 
Shi eld; Can. J. Earth Sciences v o l . 2, pp. 2 78-298. 

Quantitative interpretation of the Montagne du Sorcier 
magnetic anomal y; Geophysics, vol. XXX, No. 5, 
pp. 762-782. 

Geophysical sensing devices; Nort hern Mine r Annual 
Review , November 25, p. 6 7. 

Gregory, A. F. , and Horwood, J. L. 
196 5: Spectrometric study of the attenuations in air of gamma 

rays from minera! sources; Mines Branch Research 
Rept. Rll0. 

Hood, Peter. 
1965: 

1965: 

Mineral exploration: trends and developments in 1964; 
Can. Mining Journal, viol. 86, No. 2, pp. 140-150. 

Gradient measurements in aeromagnetic surveying; 
Geophysics, vol. XXX, No. 5, pp. 891-902. 

Hoo-d, P.J., and Godby, E.A. 
1965: Magnetic profile across the Grand Banks and Flemish 

Cap off Newfoundland; Can. J. Earth Sciences, vol. 2, 
No. 2, pp. 85-92. 
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Hood, Peter, and McClure, D. J. 
1965: Gradient measur ements in ground magneti c p r ospecting; 

Geophysics, vol. XXX, No. 2, pp. 403-410. 

Larochelle, A., and Black, R.F. 
1965: The design and testing of an alternating field magne t i c 

demagnetizing apparatus; Ca n . J. E a r th Scienc es, 
vol. 2, December 2 , 196 5 . 

Larochelle, A., Black, R.F., and Wanless , R. K . 
1965: Palaeomagnetism of the ! sachsen dia basic rocks; 

Nature, No . 5006, October 9-

Lyster, H . N. C., and Bower, M. E. 
1965: Semi-a utomatic reduction o f data from an exper1 rne ,t ;1,l 

airborne magnetometer system; DME/NAE, Quarterlv 
Bull. , No. 19 65 (2) , pp. 39-45. 

Sander , G. W. , and Overton, A. 
1965 : Deep seismic refr a c t:ton 1nves tigation in the C anadian 

Archipelago; Geophys ics, vol. XXX, No . 1, pp. 87 -96 . 

PETROLOGICAL SCIENCES DIVISION 

C. H. Smith, Chief 

INTRODUCTION 

The Petrological Scien c es Division js -r;:>, ,00r s hle ' -i­

studying the materials of Geology - rocks and m jnerals - and for 
interpreting the results of these studies in terms of geological 
association and processes leading to theü formation . To car ry o ·t 
the se objectives, measurement s, summaries é1 nd interprctation::, must 
b e made in a group of allied disciplines as exemplified by the units o' 
the Division . 

The Division is composed of four sections, namely the 
Isotope Geology, Analytical Chemis try , Mineralogy and Petrology 
Sections. Each is responsible for analytical se rvices and basic 
research in a specific area of geology. During 1965 a D a ta Processing 
Unit was established to apply the new methods of data handling to the 
output of the Divis i on and eventually to enlarge its operations to handle 
data for the Geological Survey as a whole and ultimately to ope rate o a 
national basis. The functions of the se units, in relati on to the objectives 
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of the Geological Survey, were redefined during the year and are stated 
in the introduction to each sectional report. 

The Division is to some extent the "Cinderella11 division 
of the Survey and turns out a great deal of basic data for the use of 
geologists in the other divisions. Du ring the past year, requests 
from other divisione have been out of balance with the facHities avail­
able. For instance, requests for minera! identification by X-ray 
methods are below the capacity of our facilit:ies and one wonders why 
this routine service is not used to a greater extent by the fie ld 
geologists. On the other hand, requests for isotopie age determinations 
continue to exceed the annual output by a. ratio of 2: 1 and the Age 
Committee continues to render a va.luable service in setting priorities 
on the requests received. The situation concerning requests for 
chemical datais now most critical. Here, the samples on hand during 
the past year have exceeded the capacity by at least 3 to 1. 1 Turn a.round 1 

time for chemical requests is now 6-9 months. Requests for additional 
staff to work on the backlog have been turned down. Mr. Lachance has 
been seconded from the Mineralogy Section to assist with the XRF 
development. In the meantime, field geologists will have to exercise 
patience and greater restraint in la.uncli.in,g new projects which depend 
heavily on chemical services. 

PERSONNEL 

A. Trainees 

Mr. Salomon A. Armaquaye, a Colombo Plan trainee from Ghana, has 
worked in the Division since August. He was assigned to the Mineral 
Separation laboratory , and has now moved to the X-ray laboratory. 
His period of study is proposed to extend to 1967. 

Mr. Eliseo Ubeda, a United Nations Fellow from Nicaragua, spent the 
summer studying analytical methods in the Spectrographie Laboratories . 

B. Professional staff 

Dr. Fabrizio Aumento joined the Mineralogy Section in September, 
filling the vacancy caused by Dr. Pouliot. Dr. Aumento is a recent 
graduate of Dalhousie University and is starting a mineralogical study 
of serpentine. 

Dr. J. A. V. Douglas joined the staff of the Geological Survey in April 
and took over the responsibilities of the Petrology Laboratory, rock, 
thin section, and meteorite collections. 
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Mr. Clet u s J . P eters, chemist in charge of the trace lea d laboratory 
since M ay, 1963 , resigned i n September to return to univ ers i t y . 

Dr. Gaston Pouliot res igned in September t o accept a teaching appoint­
ment at Ecole Polytechnique. Dr. Pouliot c arried out research on 
feldspa.rs as part of the Upper M antle program. 

Dr. C. H . Smith was presented with the 11Dist:i.nguished Lecture Award 
for Eminence in Re search" by the Soc i ety of Economie Geologists in 
Kansas City. 

C~ Technical staff 

Mr. L.H. Boutet joined the Data. :?rocess ing Un.it .::i.e ,.•.n e1tgi.r1eer~ng 

clerk in July, filling a new position. 

Mr. G. Cimerrnanis l eft the Mineral Sepnration Unit to return to sc:bool. 
His pos ition was filled by P. Gauthier. 

M r. Albert L a croix retired in M ay after 36 years service with the 
D e p artm ent . Mr. Lacroix was engaged in the preparation of mineral 
sets fo r the public. His position has been filled by Mr. M .. Larose. 

Miss P. La.Riviere joined the Is o t opie Geolog y Section as an Assistant 
T e c hnician 1 in April. 

Mr. W. A. Smith resigned from the Isotopie Geology Section to enter 
the D epattmental administ r ative tr ainee program h1 Septemb r. 

K. J. Tanino transferred frorn the Spectrog ::. aphll Lé.1..ÙOrdtO y U the 
Nati o nal Gallery. His pos itio n has been fillect hy J •• Chttt~h, on 
transfer from the Department of National Defencf'. 

POST-DOC TORAL FELLOWS 

During the past year four NRC post-doctoral fellows 
have carri ed out studies in the D ivision. Their wo rk, interests and 
presence are a vital part of the research program. 

Dr. A kari Sasaki, fr om t he Geological Survey of Japan, completed a 
sulphur isotope study of the Muskox Intrusion in March. Dr. Sa.saki ' s 
study provided data suggesting a wall-rock or;gin' for part of. the sulphur 
in the Intrusion. H i s manuscript is b eing edited for publicat i on. 

Dr. Victor Koeppel, from Switzerland , continu ed an is o t opie study o f 
the uranium-lead m inerals at Goldfields, Saskatchewan, supported by 
the Eldora do Mining and Refining Company (see report of the Is otope 
G e o l ogy Section) . 
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Dr. Peter Blattner, fr om Switzerland, continued studies of the p etro­
chemistry of the veined, augen grano diorite gneiss in the core zone of 
the Thor -Odin gneiss dome, British Columbia, in association with Dr. 
J. E. Reesor. He studied clas sicàl~ X-ray and spectrographie m e thods 
of analysis and spent a short per i od in the field collecting further 
material for study. 

D r. Aniruddha De, from Calcu tf;a Univers :ty, arrived in October to 
s t ar t a stud y o f the 11white rocks" occurring in the ultrabasic rocks 
at Thetford Mine s and Asbestos, Que bec. Drill c o res have been 
provided by the Johns Manville Company and Asbestos Corpor:.=ttion for 
the study. 

S. Abbey 

W. H. Champ 

K. R. Dawson 

MEMBERSHIP ON COMMITTEES 

- Member, Staff Relatio ns Committee, Professional 
Institute. 

- Member , Rese rve Panel of Appeals Representatives , 
Profes sional Institute. 

- Member, Editorial Board, Chemistry in Canada . 
- Member of Executbe, Ana.lytical Chermstry Divisio n, 

Chemical lnsti tute of Canë'~da. 

- M ember, Non-metallic Standards Committee, Canadian 
Association for Applied Spectroscopy . 

- Member, Departmental Data Processing Committee. 

J.A. V. Douglas - Member, Associate Committee on Meteorites, 
National Research Council. 

D. C. "Findlay 

T. N. Irvine 

J. A. Maxwell 

J. E. Reesor 

- Secretary, Deep Drilling Subcommittee of Canadian 
Scientific Committee for the Upper Mantle Project. 

- Member, G. S. C. Library Committee. 
- Member, G. S. C. Stable Isotope Committe_e. 
- Member, Subcommittee on Volcanology of the 

Associate Committee on Geodesy and Geophysics 
(NRC) . 

- Member, Standards Committee of the Geochemical 
Society. 

- Chairman, G. S. C. Age Determination Committee . 
- Member, Subcommittee on Cordilleran Cross-Section 

of the Committee o n St ructural Geology of NACRGS. 
- Member, Subcommittee on Mineralogy, Petrology 

and Geo chemistry, of NACRGS. 
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- Member , Subcommittee No. 2 of the Ad Hoc 
Committee on Storage and R etrieval of Geological 
Data in Canada. 

- Member, University Recruiti ng Team for Physical 
Sciences. 

J. G. Sen Gupta - Member, Advisory Council of Profe8sional Institute. 

C. H. Smith 

H. R. Steacy 

R . J. Traill 

- Member, Airns and Activiti s Committee, 
Profess i onal lnstitute. 

- Chairman, Commi t ee on Upp r Mantle P ro ject, 
International Union of Geolog1c al Sciences . 

- Deputy Secreta ry Gene ra.l, lnter nat:i.omd Upper 
Mantle Pro ject. 

- Secretary, Canadian Uppe r Mantle !Jroject . 
- Member , Commit ee on R esea.rch, SociPty of 

Economie Geolog:. s . 
- Member, Advis ory Comm1ttee o n Science and 

Medicine, Expo 16 7. 
- M ember, Depar tm ental Crusta.l Seism1c Studies 

Advi sory Committee. 
- Member, Advis ory B o ard , Mineralium Deposito;r.. 
- Chai rman, D eep D rilli.ng Subcomm.ittee of SCU M. 

- Treasurer , M i neralog ical As sociation of Canada. 
- Member, G. S. C. E xhibits Committee. 

- Membe r fo r Canada, Commiss i on on New Minerals 
and Mine ral n ames of the International Mineralogical 
Association. 

- Member, G. S. C. Committee on Cen r.-:i.l Tcchnical 
Files. 

- Chairman, Nominating Comrnittee, Mine ca ogicaJ 
Association of Canada. 

R. K. Wanless - Member, G. S. C. Age De te:tmination Committee 
- Member, G. S. C. Stable Isotope Co1nmittee . 
- Secretary, Subcommittee on Isotopie Studies and 

Geochronology, NRC Committee 011 Geod esy and 
Geophysics. 

ATTENDANCE AT MEE TINGS 

Mineralogical Association of Canada , Annual Meeting (Toronto, 
Mar ch 8-10): J . L. Jambor 

H. R. Steacy 
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Chemical Institute of Canada, Annual Meeting, {Montreal , May 30-
June 2 ): S. Abbey 

Canadian Association of Physicists, {Vancouver, June): 
W. D. Loveridge 

International Upper Mantle Symposia , (Ottawa , September): 
T. N . Irvine 
C. H . Sm!th 
D. C. Findby 
F. P . Agterberg 

Canadian Association for Applied Spectroscopy (O::taw<;,, September): 
S. Abbey R. J . Traill 
J. P. Malone 
S. Courville 

G.R. Lachance 
W.H. Champ 
W. F. White 

Subcommittee on Digit Geological Observatione {Calgary , October ): 
K. R. Dawson 
J. E. Reesor 

5th International Sympos ium o n the Application of Compi.:..ters in 
the Mineral Industry, (Tuscon, Arizona., Më..rch 15-19): 

F. P. Agterberg 

American Geophysical Union (Washington, D. C., April 19-22 ): 
R.K. Wanless 
T . N . lrvine 

• 

Mineralogical Society of America, (Gatlinburg, Tennessee, June 22-
July 2 ): G. Pouliot 

U. S. G. S. Bureau of Geochemical Census Ope ration {Denver, Colorado, 
July): K. R. Dawson 

Geological Society of America, 1965 Annual Meeting {Kansas City, 
November 4-6): R. K. Wanless 

Mineralogical Society of America, 1965 Annual Meeting (Kansas City, 
November 4-6 ): J. L. Jambor 

Society of Economie Geologists, 1965 Annual Me ting, (Kansas City, 
November 4-6): C.H. Smith 

8th Commonwealth Mining and Metallurgical Congress (Australia and 
New Zealand, February 27-March 10): H.R. Steacy 

F. P. Agterberg 
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UNESCO - IUGS Colloquium on Granites i n Wes t Afr i c a (W est Africa, 
March): J . E. Reesor 

Pan American Institute of Geography and History (Guatemala City, 
Guatemala, June 25 -July 4 ): C. H. Smith 

Upper Mantle Committee, Working Group on Petrology and Volcanism 
(Copenhag en, September 13, 14) : T.N. Irvine 

Field Trip to Metamorphic Terrains in Southern Idah o and Northern 
Nevada (September 3-10) : J . E . Re ,s o r 

OUTSIDE LECT URES 

(Speaker i nd i cated by *) 

R.K. Wanless *, J.E. Reesor , W.D. Lov endge and G. Mnrsky - 11 Rb/Sr 
whole rock and m i neral ages of the White Creek batholi th 
and associated Precambrian count ry r o cks of the K ootenay 
District of British Columbia", A. G . U. , Washington , D. C. 

G. Pouliot - "Use and a pplications of X -ray diffraction of the Geological 
Survey of Canada", Sympos ium on 11 Some Applications of 
X-ray and Neutron Diffraction", Mc Mas ter University, 
Hamilton. 

G. R. Lachance* and R. J. Traill , - "A p ractical solution to the Matrix 
Problem in X-ray anal y sis" , Part 1 "Method 11

, 2th Ottav·c1 
Sympos ium on Applied Spec troscopy. 

R. J. Traill:>';: and G. R. L achance, - P art 11 "Application to a multi­
component allo y system' 1 ; 12.th Ottawé.. Syrnpos .. Ltn.1 0 ,1 

App lie d Spectroscopy . 

C. H. Smith - "The Muskox Project from Birth to Adolescence 1
' Societ) 

of Economie Geologis ts , Kansas City. 

T. N. Irv ine* and C. H. Smi th - 11 Cyclic units in the Muskox Intru sion, 
N. W. T. 11 , A.G. U. Annual M eeting, Washington, D. C. 

T. N. Irvine - 11 Crystallization history of the Muskox Intrusion", Mc Gill 
University, University of Minnes ota . 

T. N. Irvine - "Chromian spinel as a petrogenetic indicator 11
, Meeting o f 

the I. U.M.C. Working Group 7 on Volcanology and 
Petrology, Copenhagen. 
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T. N. Irvine "Graphical projections for exam1mng the Crystallization 
and Geochemistry of Basaltic Magmas", Ottawa 
Geochemical Discussion Group. 

D. C. Findlay and C. H. Smith>:, - "Drilling for scientific purposes in 
Canada 11

, IUMC Symposium on Deep Drilling, Ottawa, 
September. 

Abbey, S. 
1965: 

OUTSIDE PUBLICATIONS 

Determination of potass ium, sodium and calcium in 
feldspars; Can. Mineralogist, vol. 8, No. 3, pp. 347-353. 

Agterberg, F. P. 
1965: The technique of serial correlation applied to continuous 

ser1es of element concentration values in homogeneous 
rocks; J. Geol. , vol. 73, pp. 142-154. 

(in press) 

1965: 

(in press) 

(in press) 

(in press) 

Computer oriented analysis of minera! deposits; Eighth 
Commonwealth Min. and Met. Congress, preprint 2, 
pp. 23-28. 

Frequency distribution of trace elements in the Muskox 
Layered Intrusion; Proc. Fifth Symposium on Computers 
in the Minera! Industry, University of Arizona, vol. 1, 
pp. Gl -33. 

Polynomial trend surfaces; chapter for "Mine Sampling 
and Evolution 11

, edited by R.F. Hewlett. 

The use of multivariate Markov Schemes in petrology; 
J. Geol. , special issue on multivariate anal y sis. 

Techniques for ore valuation; Proc. South African 
Symposium on ore valuation by computer to be held in 
Johannesburg, March, 1966. 

Chamberlain, J. A., and Delabio, R. N. 
1965: Mackinawite and valleriite in the Mus.kox Intrusion; 

American Mineralogist 5 0, pp. 682 ---695. 

Chamberlain, J. A. , McLeod, C. R., Traill, R. J., and Lachance, G. R. 
1965: Native metals in the Muskox Intrusion; Can. J. Earth 

Sciences, vol. 2, pp. 188-215. 

Dyck, W. 
(in press) 

Lowdon, J.A., Fyles, J.G., and Blake, Jr., W. 
Geological Survey of Canada, Radiocarbon Dates V; 
Radiocarbon, vol. 8. 
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Findlay, D. C. , and Smith, C. H. 
(in press) Drilling for scientific purposes in Canada; Tectonophysics. 

Irvine, T. N. 
1965: 

1965: 

Sedimentary structures in igneous intrusions with 
particular reference to the Duke Island ultramafic complex; 
Soc. Econ. Palaeontologist s and Mineral ogists, Spec. 
Publ. No. 12, pp. 220-232. 

Chromian spinel as a petr o genetic mdicator: Part 1 
Theory; Can. J. Earth Sciences, vol. 2, No. 6. 

Jambor, J. L., and Boyle, R. W. 
1965: Moorhouseite and aplowite, new cobalt .1~r t> ... als frorn. 

Walton, Nova Scotia; Can. Mine ra~~!f• vol. d, p:::..rc <.., 

pp . 16 6 - 1 7 1 . 

Jambor, J. L., and Pouliot, G . 
1965: X-ray crystallography of aurichalcite and hydrozincite; 

Can. Mineralogist , vol. 8, part 3, pp. 385 -389. 

Lachance, G. R., and Traill, R. J . 
(in press) A prachcal solution to the matr ix problem in X-ray 

analysis, Part 1. Method; Canad1an Spectroscopy. 

Rimsaite, 
(in press) 

J., and Lachance, G. R. 

Smith, C. H. 
(in press) 

Illustrations of heterogeneity in phlogopite, teldspar, 
euxenite and associated minerals; Indian Mineralogist. 

Chromium; Encyclopaed ia of Earth Sciences. Reiuhald 
Publications. 

Traill, R. J . , and Lachance, G. R. 
(in press) Part 11. Application to a multicomponent alloy system; 

Canadian Spectroscop y. 

ISOTOPE GEOLOGY SECTION 

R. K. Wanless 

The fonct i ons of the Isotope Geology Section are: ( 1) To 
determine the age of rocks, minerals, and carbona.ceous mate rials 
using methods based on the radioactive decay of naturally occurring 
nuclides. (2) To investigate stable isotopie variations in nature and 
interpret the fundamental physical and chemical phenomena responsible 
for the observed trends. (3) To conduct fundamental research pro jects 
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using enriched stable and radioactive isotopes m laboratory and field 
studies, designed to yield information regarding the magnitude of 
isotopie fractionation to be expected in biogeochemical and geological 
environments. (4) To develop instrumental, chemical, and physical 
techniques in isotopie geology. 

During the current year, the major laboratory effort 
has been devoted to age determinations based on isotopie measurement 
of the K-Ar, Rb-Sr, and U-Th-Pb systems, while investigations 
bas ed on the distribution of the stable isotopes of S and Pb have assumed 
a minor role. 

AGE DETERMINATION PROGRAM 

K
40

-Ar
4

0 AGE MEASUREMENTS (O. P. 28) 

The laboratory facili.ties were again taxed to the limit 
in processing 209 samples for K-Ar age determination. ln an attempt 
to reduce the time and staff requirements, s everal modifications are 
currently being incorporated into the laboratory procedures. These 
include a new argon-38 spike preparation apparatus designed to permit 
the filling of 185 spike tubes atone time, all at precisely the same 
pressure. This manifold will replace an antiquated system on which 
only 20 tubes could be handled atone time. With the new arrangement 
only one set of calibration analyses will be required to establish the 
gas pressure in all the tubes, whereas with the current system 
calibration analyses are ne ces sary for each set of 20 spikes. In 
addition, a new low cost mass spectrometer (Associated Ekctrical 
Industries, M. S. 10) has been purchased and some component s have 
now been received. The unit will be incorporated into the argon 
extraction apparatus to permit the analysis of puriL.ed argon 
immediately after extraction from the mineral or rock. The new 
instrument will remove the analytical load from the existing 6 mch 
radius gas source mass spectrometer thereby allowing its modification 
to a solid source instrument and its application to related age determi­
nation problems. An additional advantage of the M. S. 10 a ris es from 
the fact that the volume of the analyser is small and the instrument 
may be operated in the static mode, thereby increasing the sensitivity 
appreciably. This feature may be applied to advantage when determ.ining 
the age of samples containing minimal quantities of radiogenic argon 
as a consequence of young age, low potassium content, and/or small 
sample size. 

The geographical distribution of age measurements 
carried out during the year was _as follows: Shield are as - 4 7 %; 
Cordilleran regions 31 %; Appalachian provinces 17. 5% and 
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miscellaneous sources 4. 5% (including samples submitted by the Fuels 
and Stratigraphy Division and the Pleistocene Section). The experi­
mental details of the individual measurements and their geological 
significance are being prepared for public ation in the annual G. S. C . 
Isotopie Age Determination Report. 

On occasion, the results obtained for a particular samplc 
inàicate an anomalous 1sotop1c parent-daughLr as soc 1ation 1n tnt:.. n1:nf rai 
requiring further labor,üory investigation. Several deteruunations 
have consequently been carr1ed out to expand the age detennination 
coverage of a particular region, or formation, and; or to estaùL.sh the 
vîrious factors 1 esponsiole lor anomalous a g )11 retenf (hl L:: lo; 
the miner al syscem. As an example of the fo m<:. r, K/A1 age rncasure-
1nent~ carried out on mate rial fr om the .'.:>hale1 C 1 oup .1 l .he 1v _ ~ 1 ! 

Natkusiak Formation of basic flows on Victoria ... s .... nu, .J::, :.1. ~ 1 -- - --------- - - --- -
Franklin, have indicated that at least po1 t10ns oi the St,.-iler Gi-oup •nê'V 

not be as old as JJreviously po ;;;t ulated (1. e . .l:--1 -=:c::'.n1 r J. lnJ. Ül .t,-orltc 
collected from the Wynniatt Formation of the Shal. "'r Crroup has now 
been dated at 450-460 m. y. by both the K/ Ar and Rb/Sr techniques, 
and a preliminary K/ Ar determ1nation for a whc,k rock. samplP. of the 
overlying Natkusiak Formation has indit..ated a nud-Orccn .cian age at 
most. Additional determinations are to be c- ::i.r .1. i.e,l out on samples 
from dykes intruding the Nalkusiak Formation and from sills u1 the 
Wynniatt Formation in an attempt to resolve the age relat:i.onships o f 
the 1egion. The investigation of the problem of anom.üons argon 
retention or loss has, to date, received very litt.le attenlion but plans 
are being made to study this problem in more deta.d ( O • .P. 466 ). One 
biotite sample that has yielded an anomalously high K/ Ar I age' in 
excess of 3,500 m. y. has been subjected to vario,1, experin1ental 
grinding and heating procedureo, in 01 ce r tu oer 1rn.,w .. : r .>" TL of the 
rachogenic argon is more loosely held wühin the rnineral t d n11rht 

therefore have been incorpo' atf'd at the Lin1c < f. ut .,uus ,qlle,1t t0, 

the crystallization of the biotit • Th:s i vesti•t1L101 ''ét'3 ,:-trnp .r,! • 
through lack of suff1cient sarr,ple mater1é<.l, ol.L1' to lb ~., , .. ',ll 
of the region, but new field collections have been made d.Hd p1·t:Eni:· 11 •• t, 
experiments are underway. At t hi s point it na· Ul I atr d that the 
'excess radiogenic argon is not readily expelleù fron.1 the c ry.;;ta.l 
latlice by severe grinding 01 heating. 1he assoc1<1.tu: .. ioùlem. ui 

radiogenic argon loss i s being a.pproached frorn i:11_ 1)ùint cf ,i,.w o. 
va1·iations in I age' obse rved between primary pot.assiurn -bear l.115 
n'inerals and associated alteration products. K/Ar 1nE.aS,l' c..inents 
have been carried out on suites 0f minerais front two 1,-,l a':t; s c1rn. 
results indicate rathe r large variations in the K 4 0 / Ar·!O raLlo betwee n 
the minerals of a suite. Studies are to continue jp 0rdcr Le r1, t<>rrr ·u 
the relationship of the lower 'ages' to possible geological events, 
which occurred subsequent to the period of primary mineral 
formation. 

In view of the increased interest in K/ Ar determinations 
on whole rock samples, measurements have been carried out on young 
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basalts in orde r to establish our lower practical dating limit . We 
have found that whole rock basalt samples as young as 10 m. y . may 
be reliably dated. Younger samples have n o t been available tous, 
with the exception of one group of basalts for which a zero age was 
obtai ned. 

Measurable quantities of argon have also been recovered 
from igneous who le rock samples and this technique has been applied 
to the determination of the K4 0/ Ar40 ratio in a series of igneous 
pebbles from the McDougall-Segur conglomerate, of the Lower 
Cretaceous Blairmore Group, southeastern Canadian Cordillera 
(O. P. 399). The ratios ind icate ages for the pebbles that are 
compatib le with the stratigraphie position of the conglomerate and are 
suggestive of a source area for the pebbles to the west of their present 
location. Details of thi s investigation have been published in G . S . C. 
Paper 6 5-26 (with D. K . Nor ris). 

The large error limits as signed ta . early whole-rock 
age measur ements we re primarily attributable ta uncerta.inties in the 
determination of the l ow potassium c ontent . The preliminary 
calibration of the X- r ay fluoresc ence apparatus, used to determine 
the K content o f all age samples, had been based on a comparis o n 
with chemically analyzed micaceous samples contain:..ng from 4-9% 
potassium. In order t o extend the caHbration of the X-ray equipment 
t o the lower potassium range (les s than 1 % K) a se ries of comparis ons 
were made with potassium determinations carried out using mass 
spectrometric isotope dilutio n techniques. The comparison grou p 
included standard samples (G-1 and W -1 ), whole rock gabbros, and 
micas, s p anning the range from O. 2 t o 9% K. Using the new 
calibration in the low c o ncentration range, error estimates were 
revised downward with a consequent improvement in the quoted error 
limit s ta be applied ta whole-rock age determinations. The results of 
this comparison and the revised table of error limits are published in 
the introduction ta the annual Isotope Age Determination Report G . S . C . 
Paper 65-17. 

Rb8 7 --Sr 87 AGE DETERMINATIONS (O. P. 28) 

The facilities required for Rb-Sr age m.easurement 
were brought into full operation during the year with the final calibration 
of the new 6 inch radius mass spectrometer, M. S . No. 4. The instal -­
lation of the new polyvinylchloride fume hoo d, reported in the last 
annual report, has been found to be most satisfactory and extraction 
procedures have received only minor modification throughout the year. 
A double strontium spike solution containing Sr84 and Sr86 has b een 
prepared and is routinely used to provide a co rre ction for mass 
spectrometer discrimination in analyses of spiked strontium samples. 
A se ries of analyse s has been carr ied out on the M. I. T. standard 
SrCO3 solution using both solid source mass spectrometers thereby 
providing a comparison with those carried out in o ther laboratories. 
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The status of the Rb/Sr isochron studies undertaken is as 
follows; 

Project 

White Cre e k Batho lith, B. C . 
Preissac Lacorne B atbolith, Quebec 

Hol yro od Granite, Newfou.ndland 

Deloro Stock, Ontario 
f'luorüe Granite s, Manit0ba 
P re - Acadian Granites , N ew Brunswick 
Qu etico Belt, Ont3..rio 
Ba.s ler Lake, N.W.T. 
Timiskaming Rocks, Ontario 
Pre-Timiskaming Rocks, Ontar i o 
Brisbane Lake, Stock, N. W. T. 
Muskox Intrusion, N. W . T. 

Status 

Completed 
Mineral samples from 

pegmat;te to be analyzed. 
Completed (manuscr i p t in 

preparation} 
Completed 
C01-ipldec 
ln oro'!resc 
CornnJ e;>h••'l 

Comuleted 
In p:rogrps"' 
In progres-:: 
In progreP .s 
In p r o gres A 

In most instances , as the studies prnceed, it has become 
apparent that add itional whole rock or minerai 5amples are required in 
o rder to precise ly define t h e is ochron or i5ochrons. Aq a cons e quenc e 
of this it is often ne ces sary to awa i t specific rnineral separations before 
the work can be completed, hence the rather hig h roportion of projects 
designated as I in progress'. 

l n addition to analyses carried out for the is o rhron p ro jectc 
a few determinations have been made on bio tite samples r onta1n ing 
excessive radiogenic argon contents and nn ~la.uc0n;te frorr, tl- ç, Wynni;:itt 
F ormation of the Shaler Group, Victoria lsla.1 d, Ih::~ri, t r;f Fr<4,nkJiD 

(see discussio n of K-Ar age determinaticns). 

A total of 331 separate m ass sp<:!ctro111tt .:.c < .. ,~ ... y~e:c. 
car r ied out fo sustain the isochron program and 39 analyses of standar-is 
and rubidium and st rontium spike solutions were Tf>q,lirerl for ca.1.ih "? t~or1 

purpos es. Of the 331 analyses only seven were lost dne to •ilar,ent 
faHure or other malfunction of the equipment. This pûints 11p ê• vc r,, 
m arked improvement in the chemical processing oi samples (partJ ul;:;.rl , 
the extraction of strontium) over the previous vear. 

U-Th-Pb AGE DETERMINATION~ {O.P. 463 ) 

Dr. V. Koeppe l (NRC Post-doctorate • e i.low) has und .,r -
taken an investigation of the age of the pitchblende deposits of the 
Goldfields, Saskatchewan region. Attempts have been made to select 
and remove p itchblende representative of a single generation and to 
carry out U, Th, and Pb concentration determinations, and Pb isotopie 
measurements. The electron microprobe h a s been used to help locate 
suitable areas of the polished section for isotopie study. While this 
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work has been hampered somewhat as a consequence of loss of 
personnel in the lead preparation laboratory, nevertheless a total of 
27 pitchblende sa.mples from hydrothermal vein deposits have been 
processed and analyzed. In addition, 18 galena and clausthalite 
samples, and lead from a basic dyke, have been analyzed isotopically. 

In a few instances concordant 1,800 m. y. ages have been 
determined but the major:ity are discordant. The l atte:r- may be explained 
by as suming one period of uranium mineraliz,ation at 1, 78 0-1,800 m. y. , 
followed by the lead loss at 1,100-1,150 m . y ., at approximately 250 
m. y. and finally at 60 m. y. Continuous Pb loss by diffusion alone 
does not appear to account for the obs erved distribution of the ages. 

Of the 18 galena and clausthalite samples analyzed, 15 
contain radiogenic lead. When these are displayed on a Pb207 /Pb204 vs 
Pb2 06 /Pb 2 04 p lot, 10 samples define a Hne indkating losF of lead from 
the 1,800 m. y. old pitchblende at approx1.mately 1,100 m. y., ag reeing 
well with the pattern of apparent p itchblende agee. Sorne samples 
contain a lower radiogenic Pb207 /Pb206 rat:.o ind icating a more recent 
lead loss, but the times indicated are not in agreement with those 
deduced from the pitchblende data. This is probably due to the fact 
that this lead was derived from pitchbl~nde that had already suffered 
loss of lead subsequent to the 1,100 m. y. event. 

The study is continuing and plans are being made to 
compare the U-Th-Pb ages with Rb/Sr whole rock and K/ Ar minera! 
ages for the area. 

RADIOCARBON DATING LABORATORY (O. P. 457) 

The two sample counters (2 litre and 5 litre volumes) 
were operated continually for the complete year, and cons equently the 
laboratory output increased to a new high of 216 determinations. The 
2 litre counter was operated routinely at 2 atmospheres p;r e ssure 
whereas sample meas urements in the 5 litre counter were carr ied out 
at 1 atmosphere and 4 atmospheres pressure. The higher pressure 
was employed when an extension of the age limit was desired. Several 
interlaboratory comparis ons were carried out during the year which 
served to confirm the calibration of the laboratory. A total of 102 
determinations have been submitted for publication in Radiocarbon, 
Volume 8. 

The low background counting levels noted in the report 
for 1964 were maintained for both counters, although some seasonal 
variation was observed for both units. The background was f ound to 
be generally higher during the winter months, perhaps due to the 
increased precipitation and the retention of artificially produced 
activity at ground level for long periods of time. 
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The C-14 c oncentratio ns in leaves from Champlain 
Lockout were again monitored (O. P. 338) and surprisingly, it was 
discovered that the C-14 activity had decreased from the 1964 level. 
In 1963 the level was 21 percent above the pre-bomb plateau, i n 1964 
this had inc r eased to 86 per cent, and the 1965 level was expected to 
advance beyond t his figure. However, leaves collected in May 
indicated a 3 per cent decrease fr om the 1964 figure, and tho se 
collected in JunP. , August and Septembe :r werc fom1d to lw 6 'Of>t" ce11 t 
lower o n the average. This rer.luction rnriy be attributable to the lower 
precipitation levels noted thronghout the are2 t:luring the 196S f"eason. 

Res Parc h bas ,ontinued into the , .... lidity ,,f r 1 i 

determinations of bones. It hr1s been show n tl,at 1 hP. r::0J13, .-n fr,ct-i n 

yields a reliable da.te wherea::, the rarbona~" f->-<>rhf") ~5 , - -a:-" { i 

error. In future only the collaf!en fraction will be pro ( c-ssed .. 

ln December fabrication o f a ne v 1 lif re p 1·0;11") ,.tionPrl 
c ounter was completed and testing unde.rt~ken TJnfo1 f.un;:,t:ely , the 
background counting rate has been found to be ,ery hiph ;,nci the asse b y 

therefore useless. The source o f the a tivity has beP.n tri'lccd t the 
copper tubing used for the outer shell. The counter 1ncorporated somE.: 
navel design features with re spect to the quartz i.nsulatnrf> and unfortu­
nately evaluat ion of these will have to await fabri ratjon of rinother tube 
from uncontaminated mate rial. 

ln M ay Mr. J. A. Lowdon took ovpr f hf' Oî'Pr;:\,tion of the 
Radiocarbon Laboratory from M r. W. D yck who was tr;:\,nsferred to 
the Economie Geolo gy Division. It is a tribute to bath me n that the 
transfer was realized with minimum disr uption of the 12.horrltorv 
operation. The present succ:ess of the operr1.ti0n rr;:;_v bp :1.t1 ,. ,,tet~ ":o 

the painstaking preliminary work of Mr . Dy,k 

ST P. BLE ISOTOPE STUDTF:S 

ISO-BIO-GEO-CHEM ICAL INVESTIGATION (O. P 1-fl l' 

A pi.lot proj ect was initiated (with D r J. F0r tf•sc1, ~) to 
test the feasibility of tracing the movemC'nt of eririr1H,d r;t;,½le ic;otopeR 
from the soil to the stems and leaves of plants. Wi1J0w c111Une--, .-:: 
chosen for the initial study and since e nric:hed stronHnm ar,d le.é1d 
tracers were available these elements were sel~ct,,r] for jnvestigalion. 

Six willow cuttings were grown in the G. S. C. greenhouse 
for a summer and during that time were given known quantities o f 
stro ntium and lead containing normal and enriched isotopie abundanc e A. 
At the end of the growth p eriod the stems and leaves were harvested 
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and ashed. Samples of soil were also ashed. Lead and strontium were 
extracted from all components and analyzed isotopically. In addition, 
isotope dilution te chniques were used to establish the concentration 
levels of the two elements in soil and plant components. 

The experiments have provided prec is e information 
regarding the concentration of Pb a nd Sr in s oil and plant material, the 
rate and extent of assimilation by the p lants, and the movement of 
original and introduced mate rial from stems t o leaves . Attempt s have 
been made to arrive a t a materiâ.l balance in each experiment. 

T he preliminary study has h.i.ghlighted the precautions and 
refinements necessar y in future studies of this type if one i s to obtain 
the maximum informatio n from eac h experiment. The results of the 
investigation are now being prepared for publication. 

SULPHUR ISOTOPE DETERMINATI ONS (O. P. 62) 

The number of sulphur is otope analyse s carried out during 
1965 has dropped considerably due t o reduction in laboratory tec hnical 
as sis tance. A total of 17 0 samples, m ainly fr om the Keno Hill project 
were completed (O. P. 144). No new projects were unde rtaken. 

LEAD ISOTOPE INVESTIGATIONS (O. P. 98) 

Trace quantitie s of lead have been succes sfully extracted 
from seven samples of the Aldridge quartzites, granites, and diorites 
of the Kootenay D i s tric t of British Columbia. (Dr. G. B. Leech). 
Isotopie ratios have been determined and are to be compared with ratio s 
obtained for or e leads of the area. The proje.ct is continuing. 

STATISTICS 

MASS SPECTROMETRIC ANALYSES 

A) SAMPLES IN GASEOUS FORM 

Extracted argon samples • • • . . • • • • • • . • • . • • . • • . • • . • • • • • • • • 224 
Argon-38 calibrations . . . . . • . • . • • • • • • • . • • . • . • . . • • . • • . . • • 42 
Linde atmosph eric argon standard . • . . • • . • • . • • . • . • • • • • . • • . 11 
Zurich argon-38 ........ A ........... .. ......... ,,. •••••••• ,, 12 
Sulphur dioxide (simultaneous collection)............... ... 170 

Total 459 
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B) SAMPLES IN SOLID FORM 

Rubidium •......... . ................................. 
Strontium ♦ ♦ ♦ • • ♦ ♦ ♦ ♦ 0 fli ♦ • ♦ ♦ ♦ • ♦ ♦ ♦ • ♦ ♦ ♦ ♦ • ♦ ♦ • ♦ ♦ ♦ • ♦ ♦ ♦ • ♦ ♦ ♦ ♦ ♦ ♦ 

Potas sium ....... ..... ...................... .. .. .... . 
Lead .....•.........•.....•.........•...•...........• 
Uranium 

125 
268 

94 
166 
44 

Total 697 

Total 1..n7 1 y s~.s 1 ,1 56 

Radiocarbon age d~terminati ns .••• ~ ••••••••••• ••••• ~ , • 21 h 

ANALY.....,ICAL CHEMJSTR.Y 5EC:Tl0-'-~ 

J. A. Maxwell 

INTRODUCTION 

The fonctions of the Analytical Chemistry S::!ction are: 

( 1) To provide chemical and instrumental a nalyse a o.f rcL:k-3, minerals 
and related terrestrial and extraterrL.,,tri.il mc1.tcu.c1. ~ f 1 the 
solution of geological problems. 

(2) To adapt, develop and pu _ish metbod~ "3 cl t-"!chni'lues for .1nalyscs 
of geo logical mate rials. 

(3) To advise Branch g ,c, logis ts on th (" use of c cm~ :1.l th,.,.r,. y, 
analytical techniques, and dé.ta fo1 the ;ol1..l1ir; 1 ~ ,v,o _,.i. ,.., 

problems. 

(4) To compile and publish chemic al d ata on geologicn.l mi:1.terja.ls . 

(5} To train scientists and technicians from Canacla and abroad lil 

methods of analysis of geological materials. 

The total number of samples submltted increase d (t j ·s1 

under 5,000} over that submitted in 1964 and, in spite nf a det rmmed 
effort to eliminate it and in p art due to instrumental b eakdo· 1 n and f'taff 
illness, a backlog of about 1,500 samples must be carried over to 1966. 
The volume of work received and c ompleted, in terms of classical and 
rapid chemical analyses and spectro graphie anal yses , is summanzed 
in the section o n "Statistics II at the end of this report. 
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CHEMICAL LABORATORIES 

1. The production of analyses for use in Geological Survey 
research products, which constitutes a major part of the work of 
the section, is summarized under 11Statistics 11 at the end of this report. 
Specific activities of note include; 

(a) In the X-ray fluorescence spectroscopy part of our Rapid 
Method Analysis a change to a flux: in which cerium replaced 
lanthanum a heavy absorber brought about improved results, 
but led to difficulties in the fusion process. An increased 
ratio of sample to flux als o improved results, but the 
extent of the expected increase in matrix effect has not yet 
been established. A poss ible 11whole rock 11 method, in 
which the fusion step is eliminated, is under investigatio n . 

(b} Apart from analyses of the more common rock types, 
special analyses i ncluded work on meteorites, a zinc 
spinel, yukonite, c hromites, and the determination of 
fluorine, sulphur, thorium, uranium, and the rare 
alkalis. 

(c) The combustion train for total car bon determination was 
reactivated and a numbe r of samples analyzed . Apparatus 
was also assembled for the determination of carbon dioxide 
by measurement of volume of gas evolved. The method 
has been applied satisfactorily t o limestones, but also 
appears promising for use with silicate rocks. 

(d) Because the existing 11low tempe rature 11 combustion method 
gave incomplete recovery of sulphur on some samples, 
the method was changed to a high temperature combustion, 
where all sulphur trioxid e is decomposed to the dioxide. 
A new method for fluorine is being examined, with a view 
to possible elimination of the time-consuming distillation 
step. 

(e) The study of the determination of the platinum metals in 
meteorites continued, when permitted by pressure of other 
work. The perchloric acid decomposition and ion exchange 
separations have been applied to the determination of 
osmium, ruthenium, palladium, and thorium in five stony 
and three iron meteorites. Work is continuing on fur t her 
separations and on the determination of platinum, rhodiurr1, 
and iridium. 

(f) The Isotopie Chemistry laboratory set up a solvent 
extraction method for lead and an ion exchange method for 
uranium, for use in preparing samples for isotopie analysis. 
Leaching of rocks, and other methods of isolating lead were 
also studied. Samples processed included pitchblende, plant 
ash, soil, and a wide variety of rocks. 
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(g) Automated analysis systems are being explored as a means 
of increasing the output of the chemical determinations 
required to supplement X-ray fluorescence analysis. The 
purchase of an atomic abs o rption spectrophotometer was 
recommended , for use in determining low concentrations 
of magnes ium, where X- ray res u lts are less reliable , 
and for the determination of tr aces of z inc, lithium, and 
a n11mbe r of other eleme nt s . 

(h) Considerable data on the p r opos ed new TT .. S Ge0 l0giral 
Survey standard rock sample s ha s b e ert accumulate d, usJng 
a v arie ty o f analytical m ethnds. 

(i) A s tud y o f the ope r a ticm o f ou::- chrr ira. 1 lat, "ët 1 1 

undertaken by the Metho ds a n d Prorec' 1 e s C .,..oup. . , .. 
implementa tion o f t he i r recommendélti0 rs -fnr .. ,.. :-r p 1 ,-t 

sample contro l a n d rec o rd sys t em ~w2-its thei ~ fjnal 

•r n 

report, some changes have al ready been m;>,c],~ 'r t> e s amp le 
control centre ha s been r e m oved fr 0m t hP} -,1;,mce room 
and new data recording fo r ms have been jntr rluced. In a 
related but independent ste p , the lab 0-r ,1.tor y suppl y room 
was moved to the Supply Se ct ion . 

SPECTROGRAPHIC LABORATORIES 

The number of samples received for s p e ct r o graphie 
anal y sis in 1965 was ahno s t twic e the nù.m.ber 1 ec 1ved i n : 9b 4. Att houP., 
the output o f samples c omplete d increas e d b y ab0u .. 2'1 pf'- CE'nt o . e1.· • rr 
ou tput for 1964 (to almost 2,600 s a mple s ), in .:;1- i Lt: u the ::,:noloug~d 
absence due to illness of one senior s t1.ff n1emner ar,(1 ~hl.! ;;s cl' 

another through resignation, t here remains a forn4 c.ah 1 € l ;_,c L 'L , 
samples to be carried into 1966. 

It was expected that our development programs , p<t r ticul, r 1y 

for the new direct-reading spectrometer, would be m uch 1urchc1 c1.dva il<' • 

than is the case. The illness and resignation ment ion e d a bove necessi-
• 

tated a temporary reshuffling o f staff to cope with the deman d fo r 
anal ytical service and it was necessary t o curtail d 1astically o i r 
development work du.ring the first six months. 

Photographie M ethods Development: Working c u r ...- es were revised a nd 
extended for the determinatio n o f Zn (10-1,000 ppm) and Ag(. 05-l0ppm ) 
by our fractional distillation procedure for v olatile e lements in alumino ­
silicates. 

Twenty -six working curves were established for our 
revised air-jet contr olled DC ar c method for trace element s in rocks , 
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covering Ag, B, Ba, Be, B i, Ca, Co , Cr, Cu, Ge, Mg, Mn, Mo , Nb, 
Ni, Sn, Sr, T i, V , and Zr. The establishment o f additional curves is 
in progress but all other photographie methods development has been 
deferred. 

Direct-Reading Analysis Development: Physical installatio n o f the new 
Jarrell-Ash 11Atom counter" (direct-reading photoelec tric spectromete r ) 
was completed in January. The preliminary alignment of the exit slits 
for the 10 analytical channels wa.s done. It was then necessary t o shut 
the instrument down until June because of the pressure of other analytical 
commitments. 

Problems with air conditioning of the laboratory, plus 
unexpected mechanical and electronic problems (resulting in part from 
the enforced shut-down) delayed serious work on the optical part of the 
instrument until September. A complete realignment, involving changes 
in the position of some exit slits, has been completed and the instrument 
is now functioning well. AnalyticaJ. programming and establishment of 
working curves are now in progres s and will continue until early 1966. 

O. P. 77 : 

Q,P. 119: 

O.P. 121: 

O.P. 201 : 

ACTIVE OFFICE PROJECTS 

T he following official projects are underway in the section: 

Chemical and instrumental analyses of rocks and minerals . 
4,937 samples were submitted by Survey officers for 
analysis and 4,749 were completed. Fu rther details are 
listed in the section on statistics. We have reached the 
point where the demand o n these facilities exceeds the 
pos sible output and greater consideration must be given 
by o ther Divisions to tailoring the requests to the existing 
facilities. 

Study of meteorites. Chemical analyses were made on 
four Canadian meteorites (Belly River, Dresden, Holman 
Island, and Benton) as part of a detailed description of 
thes e specimens from the Survey Collection. 

Compilation of Canadian rock and minera! anal yses . This 
is a continuing p roject. Analyses for the period 1846-1955 
were published in Bulletin 11 5, which was is sued this year. 
The us e of data processing methods for future publications 
is being investigated. 

Preparation of abstracts for Mineralogical Abstracts. A 
continuing project of J. A. Maxwell, which involved the 
preparation of abstracts from the Geological Repor t s of the 
Ontario Department of Mines . 
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Preparation of an ultrabas i c rock sample for analytical 
reference use. A large quantity of picrit e has been 
prepared for use as an i n ternal reference sample and 
replicate determinations are b eing made of its major, 
minor, and trace constituents. 

Compos ition of the Canadian Shield . The chemical and 
instrumental determination of the major ana rninor 
constituent of i ndividual cratonic segments of the Shield 
is being carried out f or compar:1.son and for relating 
element abundance to lithology. Ghemical work on th1s 
proiect was comp1eted during th1..' year ,1.rt~l 1. •et. 1-rtP.tp .e-

tation is be:ing undertaken by D1 - . F a h n g a11i:l }..,a<le. 

Platinum metals in Meteorites . l ht s epard.,lO 1 , L: 
determinatio n by chemical procedur es, of rhP- a bu-idari •-c 
of the pJ.atinum metals (Pt, Pd, Ir, Rh, Os no 1 u) i n 
--stony-iron and iron meteorites . This project is neanng 
compJ.etion. 

Anal y sis of p ropos ed reference ..:_O_S:_k_po~~ rs p repared 
by U. S., Geological Survey . The rlala being obta.ined on 
six samples of granite, andesite, peridotit . , dunite, 
basalt, and granodiorite are part of an international 
inter-laboratory program to assign reliable maior, 
minor, and trace-element compositions 1:0 the se 
proposed reference samples. Major and minor element 
analyses have b een made by X-ray fluorescence and 
rapid chemical m ethods and by 11 classical'' chemical 
methods , and emission spectrographie na lys• i: are 

being completed. 

Study of field sc:tmpling ~_E_:"Or~_. Thf". niagn;.1uc1e of 
possible errors in the field bampli,16 of a 1 l tr zi 1 < 

being investigated by replica.te samp li.ng and an;-1 y s 1s . 
This project is being started, using sam les cf s rH'° 
collected from a small pluton near the village of 
Westport, Ontario. 

STATISTICS 

A. Samples Received and Completed 

Carried from 1964 
Received, 1965 

Chemical 
& XRF 

967 
1,863 
2 ,83 0 

Spectrographie 

54 3 
3,074 
3,617 
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Completed, 196 5 2,185 
645 

Withdrawals, etc. 96 

Carried to 1966 549 

B. Summary and Comparis on with Preceding Year 

Samples received 

Samples completed 
Chemical and XRF 
Spectrographie 

Backlog at year end 
Chemical and XRF 
Spectro graphie 

Analyses and Preparations Made 
Chemical and XRF 
Spectrographie 

Qualitative 
Semi-quantitative 
Quantitative 

Determinations Made 
Chemical 
X-Ray F luorescence>:< 
Spectrogra phie 

Total 
Qualitative 
Semi -quantitative 
Quantitative 

Spectrographie E xposures 
Analytical 
Development 
Direct R eader Dev elopment 

>!<Includes calibrations, rechecks, etc. 

1964 

3,775 

2,990 
2,028 

967 
543 

2,990 

59 
750 

1,308 

10,868 
43,9.90 

24,106 
885 

12,385 
10,836 

2,467 
2,196 

2,564 
1,053 

47 

1,006 

1965 

4,937 

2,185 
2,564 

549 
1,006 

2,185 

425 
253 

2,256 

7,176 
34,342 

33,474 
6,375 
3,092 

24,007 

3,663 
1,123 

121 
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MINERAL OGY SE CTION 

R. J. Traill 

INTRODUCTION 

'rb e functionc; 0f he Minert ng y S"t: ion ;i rc; 

(1) To s tud y the physical and c-hemical pr pp,-tfrq o f ,-,,ir~:::-alq 
using fie d , determi ati. re and expe rimPntal meth0ds so as to 
elucirl;it .,.0h1Pm5 c-oncern 'ng thPi,. ·1 rlPrt.~ ,ic::itir,n. -::1·, 3 ~- •i- -t 1 ur. 
o ccn rrPnr. e, ass ciations, o:rigin, rwrl l-ic-to" , 

(2 ) To dev elop X-ray electro n heam anr1 0t:1.er t 0 ch1J:f1l'f'F ~n r 1·&e;, 
producing analytical res u 1ts of geological sionifi~,·. C-f 

(3) To provide mineralogical data to taff geologist: - for usP in solving 
geologic probl ems. 

(4) To compile and publlsh data on Canad ~.a.n mh,eral local'ties. 

(5) To catalogue the National M ·i nera.l Coll<>ctio 1 7.n~ f-~ dcvelop, exte,1d, 
and study the Systemat:ic Reference Ser.tes of t hat collect·on. 

(6) To mechanically concentrate geologic-a l mate i21n :f r nse ·.n. 
analytical laboratories of the Geologic,tl .SPrvey. 

(7) To collect bulk mineral and r ock samples ir, 0rd"'" t,-, arc;prnble 
and sell collections to t½.P C- nadian puh ic. 

(8) To identify minera and rnck sam le-s as a pub1ic servi c. ,.:r.rl A' 

with p ublic que ries in this r gard. 

FIELD ACTIVl flES 

During the period July 7 -August 19, 1 Ls A P. Sabina 
carried out a study of mineral and rock collecti.ng lo1·ahties in New 
Brunswick, Gaspé, and in the Eastern Township '· o (2uebc. _ (G . S .. 64 -
48 ). Descriptions of the se localities will be pubhshed as a g11 idc bool· 
f or miner al collectors . 

C . H . R . Gauthier visited about 6 0 1 calities in Manitoba, 
Ontario , and Quebec and c o llected bulk supplies of minerals and rocks 
for the preparation of collections for sale to the Canadian public 
(O. P . 6 ). The t o tal distance travelled by truck exceeded 16,000 miles 
and approximately 22 t ons o f raw materials were collected. 
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S. F. Leaming visited mineral localities in southern 
British Columbia to collect material for the mineral sets and National 
Collection (s ee details in report of British Columbia Office). 

LABORATORY ACTIVITIES 

Office Projects 

Distributio n of collections of Canadian rocks, minerals, ores and fuels 
(O.P. 6) 

The Mineral Sets Unit prepared a number of special 
collections including: 600 sets in cooperation with the National Film 
Board to accompany educational film strips; one 45 -specimen collection 
for shipment to Brazil; two collections consisting of 120 specimens each 
for Canadian unive rsities; a group of 305 specimens from the Mus kox 
intrusion; and 93 large specimens in connection with Expo 6 7. The 
following amounts of rocks have been supplied in the form of chips for 
use in the preparation of a mosaic map of Canada for display at Expo 67~ 
5001b. g·reenstone, SOS . lb. limestone, 4101b. dolomite , 3101b. grey ­
wacke, and 305 lb. rose granite. 

Good progress was made on the pr e paration of specia.l 
editions of the 120 specimen set representing Canada' s mineral industry 
for display at Canadian embassies through out the world. Over 5,000 
specimens have been specially prepared and a shipment of 70 wooden 
cabinets to house the collections has been received. 

Detailed description sheets were prepared to accompapy 
the rock and mineral sets prepared for sale to the public. Six thousand 
one hundred and thirty sets were distributed at a price of $2 . 00 each. 
This was considerably less than the previous years sales (10,007). T he 
distribution of sales was as follows: 

Location No. shipped, 1964 No. shipped, 1965 

Ontario 2,708 2,239 
British Columbia 1,713 942 
Alberta 1,269 452 
Saskatchewan 334 447 
Quebec 855 384 
Yukon 137 200 
Nova Scotia 356 166 
Manitoba 316 127 
New Brunswick 51 42 
Northwest Territories 74 17 
Labrador 3 
Newfoundland 114 1 
Prince Edward Island 6 0 
Ottawa Office 2,074 1,107 

Total 10,007 6,130 



- 154 -

Sales o f the 120 s pecimen collection representing Canada ' s 
miner al industry amounted to 98 c ollections. 

The work of the mineral and rock collection preparation 
unit is s upervised by C.H.R. Gauthier. On May 27, 1965 , Mr .. Albert 
Lacroix retired after 36 years service with the De artment, most ofït 
devoted to work on the mineral ti:hd rock collections ~ Mr Gan1hie~ waP 
aa sisted bv J. Turpin and H . Boule and four <:>tud ent a ssi stants fo r tl" 
summer , Gaston Dallait-e, Michae l DoylP , -\.1 p,yrter ;:ind Wav ne Wa lton. 

Ex"•mi nation c.f m : 11.t..ral and 1.·oc.k sample~ (O. P . 7) 

R .!. I".,elabio, J . L. Jambor a,101.L,~, A [ ,ah, n;,, r<Pt<l ,J 
n üneralogical assistance to ot.ticers o f the ueo1og 2c. c1.l b,ir e-> t t.r<Jug. , 

the prepd.ration of 1269 X-ray powder diffraction pa.ttern.s fo r th 
identification of minercJ.ls; 89 n1eas urements 01 X- r ay patte ns and 
calculation of unit cell constants; 192 determinat1ons 0 1 che1nical 
composition from X-ray diffraction measurem nts; and 15b identification s 
and measurements of relative a.bundances of cla y rn.i.ne rals in c l ays and 
shales . As a free service to the publ~ c, C. li.. R. Gauthie r and • N. 
Delab:i.o examined 1,517 specimens of mine i.- a l s and rocks . The results 
of these exam'nations Wère c o mrnunicated to the s ubmit.t ers of the 
samples in 292 letters and by oral communicat10n . 

Reference collection o f X-ray powder p h o t og raphs of m i n erals (O. P. 15) 

Ninety-three new standard patterns were added to the 
r e fe renc e colle ction mainly due to extension o f the Systematic Refer "'ncc 
Series of the National Mineral ollection. A seasonal em r,loyPP, R 
Trischuk contributed largely to this work. H.e vi~,Jf' 1 r t 1 _ d -: <>P:P!? 

patterns, Paper 60-4, 1.s d sirable and a stan wal:i 1na".1 e ·n this i.v ,r,._, 
by J. L. Jambor and H. R. Steacy. 

Age determination of rocks a nd m i nerals ( O. F. 28) 

Examination o f mine ral concentra.tes and ro c kr s u TY"littt>d 
for K-Ar dating was continued by Miss C . tlunt umier ~he dir Pctfon, t 

J, Rimsaite . This work involved 187 X-ray d1ffrac.tion analys e s, 13 0 
optical studies of miner al concentrates, and optical exam ·nation of 5 9 
thin sections of rocks. Sixty p h o tomicrographs were taken to reco d 
features of s cientific interest. 

G.S.C. mineral and ore collectio ns (O.P. 101) 

The Sys tem atic R eference Series is the research portion 
of the National M i1:eral · Collection and is the responsibility of the 
Geological Survey of Canada. The Series is maintained as an ac t ive 
w orking collection that is available to qualified scientists ,in all field s of 
research. Offi c ers of the Geological Survey are free t o consult the 
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Se ries at any t ime and upon application to the Curator, Mr. H. R. Steacy, 
may use the material it contains for research pro jects. 

In 1965, 211 specimens or groups of similar specimens 
were acquired by exchange (69) , purchase (84), donation (53), and 
collection (5). These additions included 53 minerals previously 
unrepresented in the Series and improved the quality of many that were 
inadequately r epresented. T he number o f recognized species and 
varieties currently on file now t o tals 1 ,387, which is almost double 
the representation that existed in the Survey' s classified collection 
prior to its evolution in 1961 to the Referenc e Series of the National 
Collection. 

T he Series is indébted to the following persans for gifts 
of specimens: Dr. George Baker (Australia); Dr. George Chao; Mr. 
John Lamb; Mr. R. Lee; M r . S. L ochnan; Mr. C. S. Langley; Mr . 
Gordon Marconi; Dr. G. Pouliot; Dr. E. A. Schille r; Mr. Rodger Smith; 
Mr. D. Whillan, and w ithin t he Geological Survey, to Dr. R. W. Boyle, 
(consistently one o f our main benefactors); D r. J.A. Chamberlain; 
Mr. C.H.R. Gauthier; Mr. J. Jambor, Dr. C.F. Gleeson, Dr. O.L. 
Hughes; Dr. V. Koeppel; Mr. S. Leaming, Dr. H. Little, D r . C. S. 
Lord, Dr. A. S. MacLar en; Dr. S. C. Robinson; Dr. E. R. Ros e; Miss 
A. P. Sabina, Dr . D. F . Sangster; and M r. J. Wyder. Exhanges were 
made during the year with sources in Aus tralia , Brazil, Canada, France, 
and the United States. 

There were 24 individual reque s ts for specimen materiaL 
T h ese requests ranged from the simple loan o r gift of specimens to the 
preparati on of 16 mineral samples consisting of visually pure fragments 
hand-picked from crushed specimens unde r the binocular microscope. 
In all, --74 samples of varying nature and labour were pro".'ided for 
research studie s a t universities and government agencies . 

Significant progress was made on the conversio n of the 
Series to Dana' s new system. Most pre-s ilicate groups , embracing 
specimens of more than 800 minerals and occupying 18 full size 
cabinets, were regr ouped and reindexed du ring the summe r with the 
assistance of a student assistant. Upon compl etion of this project in 
1966 the formal numbering and cataloguing of specimens in the collection 
will be undertaken . 

The economic collection was enlarged by the addition of 
e.leven suites of specimens, namely: seven suites from iron propertie s 
in British Columbia, donated by Dr. D. F. Sangster; one suite each 
from the Broulan R eef and Porcupine Paymaster Mines , donated by 
Mr. C. S. Langle y; one suite of iron ores from the U. S. S. R., donate d 
by Mr. C. S. Langley; one suite of iron ores from the U. S. S. R., 
donated by Mr. · T. H. Janes; and one suite from Broken Hill, Australia, 
obtained by exchange . 
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In the spring of 1965 Mr. Steacy attended the E ighth 
Commonwealth Mining and Metallurgical Congress in Australia and 
New Zealand. In the interests of the collection he visited major 
government and university collectio ns in Melbourne, Canberra, 
Sydney, Brisbane and Kalgoorlie, and o n his return journey paid a 
brief visiL to the headquarters and museum of the Geological Surve y 
of India in Calcutta. During the year he als o attended two executive 
meetings o f t he Ml.neralogica.l Association of Canada 1n Turon'o; 
assernbled the two m1neral d isplays on exhiblt in the Geo og1ca l Survey 
bui ding; c:.onducted, with D.c . :U . Ko Nor ris, a stuày on the i eas 1bilit: 
of const r uc ting a large geolog ical map of Canad a us1ng natural rocks; 
as sis te d with l o c a l arrangernents for the Intertad.cnal I ri-ipc~ Ma 1,. 1.t. 

ymposia M.eetlng; and handled ce rtain matters pe;:rt2.:in1:::>g t•) tht" 

D1splay Serie s at the Nationa1 Mu seum 01 C.anaà a t.u1t J.1 tn~ .J 3_..., w:me,.t. 
on September 15th, o f i ts Curator, M r . L. Moyd. 

A catalogue of Canadian mineral occurrences (O. P. 160) 

Work continued on this p r o ject whir:h has ~ its i.r:nmediate 
objective the publication of a reasonabl y up-to-da.te catalo gue of 
Canadian m inerals. With the assis tance of a surnmer student, Brian 
Graham , go od progre ss w as made on preparatio '1 c1f thP final manuscr i pt 
It is anticipated that the manuscript w Hl be subrnitterl for editing in 
1966. 

Mineralogy of new and rare mine rals (O. P . 306) 

A major study o f the mineral gy of 5u1pl1os?.] s i.ror.n 
Madoc, Ontario, by J . L . Jan1b(.,r neare J c0.11pkc. ... on. Ir J.::; :--tùdy 
inv olve s de s c riptive mit1eralogy, crystal1,h~.1.d,pi1y, ,L<,t 'ç...,j ,,_1JC !)à.• 

genetic re l at10ns hips of a suite of lead - ~-füm1> 1 - ~"ts •...... ip:L't 
mine rals containing about n.1.ne previcus ly uni, ,,1t·;;t<l m1r>c. r ,d::.~ 
Severa! c o m p a rative synthetic c mpou:nc.b :1a c ~ .• 1 , t .. e<. ••• 1 c 

micro scopy study supporte cl by electron probe rrar roan,1..1.y.,-cd has bcer 
completed. 

The laboratory aspects of a stud y of the mlnera ogv oi tl "· 
b a rite - sulphide deposit at Walto n, Nova Scotia has been completed , 
A paper describing the geochemistry, mineralogy , and origin of this 
deposit has been prepared by R. W. Bo y l e and J . L . Jambor . 

Sorne work wa& also done on {a ) a ncw l ,yJ r us magnf'sium ­
iron oxide m i nera! from the Muskox Int r u sion; (b) r ub idia.n mic as ll'Om 

the Gods Lake area, Mani toba; (c) a complex chloro-sulphate m i neral ; 
(d) re-examination of type spec imens of yukonite; and (e) a tin-rich 
andradite garnet. 

Results of three studies were published in outs ide journ als 
in 1965. They were: 
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11 Moorehouseite and Aplowite, New Cobalt M inerals from Walton, Nova 
Scotia 11 by J. L. Jambor and R. W. Boyle; "X-ray Crys tallography of 
Aurichalcite and Hydrozincite' 1 by J. L. Jambor and G. Pouliot; and 
11 Mackinawite and Valleriite in the Muskox Intrusionn by J. A. Chamberlain 
and R. N. Delabio. 

Applications of X-ray spectrogr a p hy {O. P. 307) 

Res earch was carried out on the basic problem of convert­
ing measured X- ray intensities into mass concentrations. 

One paper (G. S. C. Paper 64-1 7 ), bas ed on work completed 
rn 1964 appeared in print early in 19 6 5 and two outs ide papers were 
published. Synthetic samples have been prepared and analyzed to 
determine empirical coefficients for the correction of interelement 
effects in rock analysis. Computer programs have been developed to 
facilitate computat ion of coefficients and conversion of measured 
intensities into m ass c oncentrations. 

A total of 3,217 quantitative analyses, 148 complete 
qualitative and 613 partial qualitative analyses, were made on 1,195 
samples, which included; 688 rocks; 379 micas; 66 minerals; and 62 
miscellaneous samples. 

Electron probe microanalyses (O. P. 308) 

The electron probe was in operation for 140 days and 
about 100 days of the operating time were devoted to the analyses of 
samples submitted by various G. S. C. officers. Generally, the work 
involved semi-quantitative analyses for the identification of inclus ions 
or other small grains and measurement of variations in concentrations 
of one or more elements between minera! grains or across zoned 
minerals. Analyses were performed on a variety of specimens includi:ng 
meteorites, native metals, sulphides, sulphosalts, olivines, chromites, 
micas, euxenite, pyrochlore, pitchblende, uraninite, and zircon. 

Development w ork continued on the application of non­
dispersive analysis to electron probe work, and on the establishment 
of a comprehensive set of reference standards. 

Studies of rock-forming micas (O. P. 309) 

Research for much of the past year has been focused on 
the relationship between the chemical composition of mica and that of 
associated minerals and the hast rock. This aspect of the research 
has involved preparation of 50 special minera! concentrates, micro­
scopie examination of about 200 mineral separation fractions, 126 
X-ray diffraction analyses, and the taking of about 300 photomicrographs. 
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Severa! concentrates of altered and unaltered porti ons of the same mica 
have been prepared to study variations i n properties and chemical 
c ompos i tion. as the result of alteratio n. A paper was submitted to the 
Indian Mineralogist for publication. 

Feldspar mineralogy (O.P. 31 1 ) 

Tb.1s project te.rnunated in &eptem.ber wi1.11 th.; dep...i.1 lu~ 

of Dr. G. P ou iot, who resigned his pos1twn wltn th G. S . C ., to 
accepta teachin g pos L at Ecole P olytecluiique . r • .i:->c,ul.Lot: spent mo t 

of the yea1 c 1npleting hh, i vestigat ion an 1::, p1epar1Lg et c o mpre.­
hens ive report c,r. his v, or l<. 

Investigation o t the relative ar go n rete~t~_vi.!_~ jr, c;l'Jtf' l { 

potassium-bearing minerals and ass oc iated_~lte3:ê:t.i.~r rr 
(O. P . 422) . 

n .t s 

The effect of alkali metasomatism on K -Ar and Rb-Sr 
ages 1s being studie d on samples collec ted in the areas of Blue Mountain, 
Ontario, and Val d I Or, Que bec. Preliminary results 1nd i ate hy<lro-
thermal activity of P alaeo z o ic age i n t h e Blue Mou :1.tain area. everal 
miner al concentrates have been prepared for datin Y to ,,e rify the 
preliminary observations. 

Study of serpentines 

Dr. F. Aument o joined our staff in Sq.1ten ber and has 
unde rtakeri a review of the lite r a ture and p r elin1:n=try X-r.-.y 1 west;_g .. -
tion of the serpentine g r oup of rn Jneral.J. P.·evious b~ùd,t s ur. the 
se rpentines present conüicting evid e nce and a1nbi 6 vu..:. ·.,ul .,. '.Co1L 

appe a rs to be due in part to the difficult\ o1 -µ1 .. ,:.._ •. b _ ._ ,i,.u , E. ~ r: y 
powder diffracti o n pattern s. This prllbkr -i is und'-- r ver, ti •~,J.:. · 1 

?ample preparation and miner a l separation (J. C. l.)él ris) 

A t the year's end the p ermanent sta.H of th.c laboréltorv 
c onsisted of J. C. P aris, B. Machi n, J. Valenzueia , d.nd aùth1er. 
One positi on was temporarily vac ant. Equipment a dditions 1.nclude a 
C arpco Electrostatic Separator and demagnetizer. T h ese have been 
put t o good use for sulphide s eparat i ons . The l a bora torie::. ha:re been 
reorganized with regar d to disposition of equipment so t .Lt mc:1.gm ti, 
and heavy liquid separations are n ow made i1'1 room 852 a nd wet 
s eparations h a ve peen brought t o gether in 855. he ilf!.ey aole lias 
been modified to occupy less space and provide improved separations. 

A summary of activitie s f o llows: 

Sampl es on han d, Dec. 1, 1964 ......... . .................. 1,204 
Samples receivedtoDec. 1, 1965 ......................... 4,405 

5,609 
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Samples processed to Dec. 1, 1965 
Samples on hand, Dec. 1, 1965 .... 

Samples crushed and ground and forwarded to: 

Rock analysis laboratory 
X-ray laboratory .••..• 
Spectrographie laboratory 
Fuels and Stratigraphy Divisio n 
Retained for separations ..... . 

Mineral separation ope rations: 

Carpco Separator 
Frantz Separator 
Heavy Liquids 
Superpanner ••• . 

Mineral concentrates prepared: 

Magnetite 
Pyrite 
Heavy minerals 
Chalcopyr ite 
Pyrrhotite 
Sphalerite •••••• 
Micas 
Galena 
Feldspars 
Pyroxenes 
Olivine •••. 
Hornblende 
Arsenopyrite 
Zircon 
Gold •.. 
Ilmenite 
Other minerals 

PETROLOGY SECTION 

Total 

Total 

The functions of the Petrology Section are: 

4,762 
847 

1,080 
380 
601 
761 

1,935 

4,757 

1,020 
4,056 
4,190 
1,665 

1,244 
821 
427 
355 
297 
160 
141 
100 

79 
53 
23 
22 
18 
15 
15 
14 
55 

3,839 

( 1) To conduct field and laboratory (determinative and experimental) 
research into the theories and problems of petrology and to carry 
out systematic studies of specific rock types. 
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(2) To provi de from the abov e and related studies, a me a ns of eluc ida ­
ting petrolo g i c problem s of econ omi c o r reg i.onal signifi cance 
encountered by other units o f t h e B r anch. 

(3) T o c onduct s t ud i es o n extraterrestri a l mat e r i als such as meteorites 
and to m ainta i n t h e a t 10nal Met.eorite Collec tio n . 

(4) To consult witb governm nt. a g encies and the public concerrung 
p etrog r a p hic p r o blems . 

(5) T o ad vi s e Branch geolog ists on m atter'"l concerni.ng roc _ 1dentlfica 
t io n, descriptio n a nd c lassificat i on, .forr.1s .,f ~niI, ,::_a, . ._.,_ ... n•r,_, io 
t o main a.in faci.h tie or indep endent pe~rvg.L àplnç 1:· 1 udv hy :Sranc h 
gec 10 i s ts; to ma1r1tain i::he Ge o l o gica. 'ur\ e y 1 o -= u, 1,. n• 1 ~· c 11 c n 
collections ; t o deal wit h p ublic quer.ie on rocK am µ<·1 ,. 5 ... -J:--dL­

problems . 

(G. S • . 57 - 27) ST UDY O F GRANITES T '1 ,A 1 AT).\. 

J. • R eesor 

The granite study conl-:hmes to be ain-ied toward o b ta.ining 
n u nderstanding of pluto n · sm and metamorphism during a sinP'le 

o rogenic cycle. In a metamc,rpric c o rnplcx i.n + e "r c 1. 1011n ain 
réi.nge, how ear l y in the h isto ry of th e <i e ... osition-cy,le d <> 0 m ta -
m rphism a nd associated defo r m ation b egin? here , _e·u evidenc 

superp siti on of struct ral a;:i metarror hi<: eve:;:lt...: i ~ c ~ · '1,...d, how 
l ong is the to t a l c y c le of plutoni· m , and 1--i. N 11"\ne arr i-r:di,,ich1a1 

episodes within the cycle? I.f p]utonism _ o 'tj 1 

·ycl e of a gco s yncli c, what re t h e ex.t + • "1· t~~ ., , , ·•.~t•n •r r 

morph ism a nd gran ite emplacement on tl c> on~ .a d, "'--1 1+at I u 
and vokanism on the othe r . 0 answ .r tLt'.5~ c,I ' 

r lating to plut nism in mountain beJt thii:; s wc1 : e 
irect ed toward dctailed mappin[l , geo chronol,---•v 

petrological studie in a well- dPfined , W"ll . pr., ·ed ,cJ ... n·a·n b lr 1 

·outhern British Columbia. 

In the fie ld, studies w ere cont inued o n the Th r -Od i n 
gneiss d ome . D r. P . Blatt ner , a n N . R C 4 p st-dnr-tor;i..J fello ,, , mad· 
a de t ailed s tud y of t h e v eined , aug e n grar1odioritP gnP'C'" thP l or<> 
z o ne (G S 57-27- 7 ). An examination of other a rts of the eëJstern 
crystalline b e lt o f the Cor dillera was mad , me un n,1 1 1 ys w~ .. b 
Dr . H. Gabrielse in nort he r n B r iti s h Columbia • • .raig r 
examined p a rt of the a re a sout hw est o f evelstoke (G. S. 57 - 2 7 -3 ). 

Pro f e s so r G. Murs ky continu e d office s t udie s on the 
s ynt h es i s o f geoch emical and p e tro grap h i c data fr om the Wh ite C reek 
batho lith du r i ng he summ er . Much of the syn t h esis was d e p e ndent on 
c om p lex c om p ute r co r r e lati o n calculation which c ould n o t be c o mpl e t e d 
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by the computer services during the period he was on staff. Dr. E. Froes e 
joined the staff in October and is starting a study of the chemical petrology 
of the Thor-Odin complex. 

(G. S. 57-28) STUDY OF ULTRABASIC ROCKS IN CANADA 

The progress of this s tudy was retarded by the appointme n t 
of the originator, C. H. Smith, to Chief of the Division. 

D. C. Findlay, assisted by R. G. H. Allen, graduate student at the 
University of Minnesota began a regional study of ultramafic and mafic 
intrusions of the Abiti bi - Porcupine district, northern Ontario. This 
igneous belt is important by virtue of i ts location within a major m inera! 
producing area (Au, Cu, Ni and Zn) and it is of special petrologic interest 
since it contains many ultramafic i ntrusions ranging from those composed 
of peridotite alone, to differentiated sill-like bodies compos ed of 
peridotite (or dunite), pyroxenites, gabbro, and var.ious transitional 
rock types. Du ring the 196 5 field season, intrusions in the part of the 
belt lying between Reeves Twp. (about 40 miles west of Timmins) and · 
Munro and Mc Cool Twps. (6 0 miles east of Timmins) were examined 
and sampled. A few were mapped i n detail, but in most cases existing 
Ontar i o Department of Mines or Mining Company geological maps were 
used as a basis for sampling. Laboratory studies on this project will 
commence in 1966. 

Dr. Findlay also continued laboratory studies on material 
collected last year from the Bay of Islands Igneous Complex, 
Newfoundland. Preliminary thin section studies on sample sections 
through the North Arm and Table Mountain plutons have been made. 
Rock analyses of 90 samples are completed and chemical variations 
through the plutons have been plotted on stratigraphie sections. 
Compositions of olivine and cell edge values of chrome spinels have 
been determined throughout the sections. 

T. N. Irvine began a study of two ultramafic -gabbroic 
intrusions in the Aiken Lake and Mc Conne! Creek areas of British 
Columbia. The Aiken Lake intrusion is important as a well exposed 
representative of an apparently fairly distinctive type of ultramafic 
body occurring at several places in northern British Columbia. The 
McConnel Creek body has a well layered gabbroic part and may provid e 
information on the relation of gabbroic and alpine-type ultramafic 
rocks. Laboratory studies of the material collected will commence 
in 1966. 

Dr. Irvine also continued to study the petrology of the 
Muskox intrusion. Part of the work has involved processing and 
compilation of the large quantity of chemical data now available on the 
intrusion with the purpose of outlining the chemical evolution of 
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Muskox magma during i s solidification. On t he ba is of this work, a 
scheme has been developed whereby the order of m i neral crystallization 
from basaltic magmas may be related to the i r chemical composition, 
and the composition and crystalli zation of the Muskox magma has been 
compared wit h those of basaltic liquids in several major volcanic 
p rovinces and i n other layer d intru i o ns . The study has also 
concentrated on the crystalhzation of the oxide m5.n ra.ls chromite, 
magnetite, and ilm enite and t he:i.r c omposH::'.on,ü rt>la.tion t.o the magrr1a 
and t o coexis ting m :merals. lt a.pp a r s po sible t o u se these minerals 
to define v ar i ations in the temperat.u re and p,:irt1al oxyfst:•r• pressure OL 

the magma. T. N. Irvine and C. H. Sm-.i.th p repared a short :?aper or, 
t he 1v1uskox intrusion for inclu sion in a book o:r uùr'i 1 .;ic rocks to .... t 
ed1ted by P .J. vVyllie of the ûniversit y of Gn.i.cago and ü11hh~h<:!rl hv t},e 
Wiley Book Company. Manuscrip ts o n the Duke l",J3'l 1..1 1 r1.rn'.'l,.Lc 

complex and the use of chromian p inel as a erroizP.netic V(~I t~ al c ,J 

completed. 

The status of t he s is stud ies started under t h 5s p r oJect 1s 
as follows : 

R. G. H. Allen - B i rd Riv er sill - Ph. D. theûs, Un.tvers ity o f 
Minnesota. Field work complet.e 'I he .. is and report 
incomplete. 

R.F. ., c oates - Go rdon Lake, Ontario - Ph. D. the sis, LJnjversity 
o f Manitoba. Field a nd lab work com?letc.. Thesis 
and report incomplete. 

W. J. Wolfe - Blue R iver intrusion, British Coluntbia - Ph. D. the'-i hi 
Yale University . Thes1s comolete. Will b~ "'n1n , 1+:t d 
shortly for publicat ion b y G S. c_ .• 

DRILLING FOR SCIENTIFIC PURP08 S 

A. E. Beck, University of este rn Ontario. 1s ited the 
Muskox Intrusion i n July, 1965 and made tempe rature measu ementb 
in the south dr i ll-hole for heat flow studies . Sorne p l elim,.nar y res ulTG 
from this and previous heat flow work will be publis hed early in l 9b6 
i n the report of the International Upper Mantle Syrnpoa ium on Drilling 
fo r Scientific Purposes. (See International Upper Mantk Sympobia)-

In June 1965, the Geological Survey was as ced to p r-::>v.1.r:Ie 
technical assistance to a deep drilling project to be carried out b y the 
Department of Nat i onal Defence near Flin Flon, Manitoba. D . C. 
Findlay and C. H. Smith were assigned as Survey representatives a nd 
Findlay spent much of the 1965 field sea.son working on the project in 
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connection with site selection studies and the preparation of drilling 
specifications. The Flin Flon project will involve drilling one 10,000 
foot bore-hole and 16 shallow (approximately 200 feet) holes. A pro gram 
of scientific studies is being planned for the deep hole and this work will 
be coordinated by the Geological Survey. Drilling of the deep hole commenced 
in November, 1965 and by December 31 a depth of 3,150 feet was reached. 
It is expected that Dr. Findlay will continue to make periodic visits to the 
site throughout the winter for the purpos of loggj.ng cutt.ings and cores 
and providing other geologi al servi ces a.s required. 

A paper entitled "Drilling f r Sci.entif:.c Purposes in Canad a " 
was completed by D. C. Findlay and C. H. Sm .; th for publication in 
Tectonophysics. A similar paper was presented (by C. H. Smith) at the 
Upper Mantle Symposium on Deep Drilli ng and will b publlshed i n the 
report on this Symposium. A second paper, by D. C. Findlay, G. Hobson, 
and A. E. Be ck on results of the Muskox geophysica l bore-hole logs and 
temperature measurements was prepared for pu blications in the Symposium 
Volume. Ed itorial work on the Drilling Sympos ium report ~nvolved 
considerable time since September, 196 5. 

C. H. Smi h attended a meeting of an "ad hoc" group at the 
National Academy of Scie ces, Washington, D .. C., to as sist in the 
preparation of a pro gr 'lm of cont~nental ~den .if' c drilling in the U.S.A. 

(GS 62-11) INTERNATIONAL UPPER MANTLE PROJECT 

The International Upper Mantle Project was originally 
planned for the years 196 2 -64, but due to the slow start of man y countries 
it has developed that the period 1962 - 64 was the., "organizing stage 11. The 
period 1964-67 is the actual working period of the proJect, and 967-70 
will be the reporting period. 

The Canadian Scientific Committee for the Project was 
reorganized in 196 5 and its membership is as follows: 

Chairman: 
Secretary: 

Members at large: 

R. J . Uffen 
C. H. Smith 

G. Garland, T. Harwood, J. T. Wilson 

1. Seismology: J. Hodgson, J. E. Blanchard 

2. Physics and Chemistry of the Upper Mantle: A. E. Beck 

3. Gravi y, Geodesy, Tides and Recent Movements: M. J. Innes 

4. Magnetism: L. W. Morley , P. Serson 

5. Theory and Computers: J. Jacobs 
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6. Deep Drilling: C. H. Smith 

7. Petrology and Volcanism: H. D. B. Wi lson, C. H. Smith 

8. Tectonics · J.O. Wheeler , H. D. B. Wilson 

9. Subma r i .riP. Geology: J. E . Bla ncha rd, F. Roots , 
W. M ;;i.thews 

10. I sotope Geochem i stry and C hP.m ical Comp_o~i t ion of t he 
Upper __ Ma,::_tle: • E. F o linsbee, D . Shaw 

(Repu 1. t.e1 s a. re undtrl 1.lh!(.) 

Apart from the scientific work un uHraL;..1.·ic 1·ud,3 

carried out in th1s D ivision a s a cont r ibutio n to the Upper .rv1antie 
Project, members were deeply involved in the (JI gani.z.ation o .f the 
International Uppe r Mantle Sy1nposia a nd Bur ~-hè!. 111LéclJt

0
• ht!ld in 

Camsell Hall from September 2- 1. Thesc. ,1.1eètrng.s .., r,_ 'i.ttended by 
180 delegates f rom Australia , Canada , C zechoal0 a.·cia., Fran ce , 
Germany, Gr eat B rita. in , lrLlct.nd, Is 1. ael, Japan, 1v1e 1co, Holland, 
New Zealand, South Afr i c a, Sw:i.tzerla.nd , U.S. A . , U . S . S . R . The 
m e e tin g s w e re a great s uc. c e ss. 

Three technic a l symposia were o r gan.1.:;..eo, nctin ly -
{i) rilling for Scient ific Pu poses - C. H . Smith , p rogram o r gani zer 
(il ) T h e World Rift System - B. Heezen, prog rarr. o.r anize.c tüi) 
Contin e ntal Mar gins and Island Arcs - .i3 . f tezen, prograrn or ga11 i!.è -r. 

Th e 7S papers, and the discuss ions and resolutio, ' a, :;.a M! i ,·o, :-i. the 
Symposia, are being e dited a nd p r epa red for r,uol:::..:1. 0n ir, :,1 t-·­

s e para.te G. S. C. Pa pers by F . A i tkens, . C. F:i11 .:h., T. N. lrvi1 .. 
W. H . Poole, and C. H. Smi th 

T he local arra11gernents commit~ ~ for th~ F e>eting1, 
c o nsis ted o f C. H. Smith (Chair man ), A. . Mac LareJl (l'x.nloita , etc. . ), 
A. Hamilton (Tours), Mrs. homc:t.s {Seclèlan,H u~ ... ~..:è) , .d . ...,t.._::.., y 

( Treasurer ), Miss F. Aitkens and M i ss L. Styler ( h o ttl~) Reporte 1. 1:. 

included D.C. Findlay, T.N. Irv ine, E . R. Nible tt, W . H . P o ole, 
A. Larochelle, F. Roots. Numerous t her s t a ff 1ne1nbers contributed 
to meeting the delegates, providing tra nsportatio n anü aclvice at t-!w 

m ee t ings and receptions, p r i n t ing and dis tr ibuting al:istrc:t.cts , p apers, 
name tag s, é!,nd the many jobs, which are so i m p ortant at the mon1e.n~ 
and control the success of a meeting. It is not p r actical to n a me them 
all, but merely to say that the cooperation given by our staff has bee n 
remarked upon by many delegates in correspondence following the 
meeting and made a remarkable impression. 

Ap rt fr om the G. S. C. Papers in preparation on the 
Symposia, reports have been .submitted to the International Union of 
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Geological Science s for publication. J. M. Harrison, as well as other 
members of the Upper Mantle Bureau, were presented with International 
Cooperation Year medals at a special dinner in the Bouse of Gommons. 
C. H. Smith was appointed Deputy Secretary-General of the International 
Committee, which involves acting in the absence of the Secretary­
General, Professer L. Knopoff, who leaves his post at UCLA for a 
sabbatical period next year. C. H. Smith was also appointed chairman 
of the Upper Mantle c ommittee of the International Union of Geological 
Sciences. 

(O. P. 455) PETROLOGY LABORATORY 

J. A. V. Douglas 

The Petrology Section maintains a petrographic laboratory, 
provides special services, and is responsible for the var ious rock, 
thin section, and meteorite collections of the Branch. Equipment is 
provided for petrographic investigations and certain custom minera! 
separations. Petrographic services, carried out on request, include 
specific gravity of rock specimens, feldspar determination by fusion, 
staining of feldspar and carbonates in th.in section and rock slices, 
special petrographic studies, modal analyses, and certain optical 
properties of minerals. 

Collections: 

The Representative Rock Collection is designed to bring 
together 80-100 specimens for each half of a 4-mile map are a. Thin 
sections eut from these specimens are stored in the same t ray and a n 
index map and IBM card catalogue are kept on file. Requests to use 
the collection have been few. The following suites were submitted 
during the year: 

23, 24, 25, 34, 35 

210 

31J, 0 

105N, 0 

Leaf River Operation>'i< I. M. 

Tobique , N.B.•:< F.D. 

Kempt Lake, Mont H. R. 
Laurier 

Mayo and McQuester>!< H.H. 

(•:CThin sections accompany a selection of samples) 

Stevenson 

Anderson 

Wynne-Edwards 

Bostock 

The National Meteorite Collection received by 
representative specimens of two new Canadian meteorites. 
exchanges were made. 

purchase 
Three 
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Revel t oke, B . C . carbonaceous chortdr:l.te O. 6 gm Mr . E . R . Daniels 

Mayerthorpe, Alta. oc tahedrite 3 . 7 Kgs u. of Alberta, 
Edmonton 

~1khote -Alin octahedrite 10 gm Dr. Wasson 

rorton l,ounty achon rue 33 grn Dr. La ·a..z. 

Johnstown achondrlte 49 grn Dr. Mason 

Labora.t ry Servil..'.e::o: 
(Worl perioi.nt'.d un request and by othc rs ù6i ig d 1 J, ... l ., _i.t.iei-;, 

Specific gravity d ,terminations (rock cb:.ps) 

Staining - feld spar: 
thin sections 
rock slabs 

- carbonates: 
thi ections 
rock slabs 

ineral identifi.cation 
- refractiv index 
- plagioclase fusions 
- 2v (U-stage) 
- Others 

Petrographic-descri1,tions thih sect ... 01.;. " 

special sturEe5 

Modes - thin sections 

Sample preparation - hand p icking 
heavy liquids 

Collections cata.logued (suite ) - rocks 
thin sections 

PseudometeorHes Identified 

1 )L, '± 

.3 4 i' 

24 

2 

8 

635 

1. ou 

.)00 

1.0 

0 
24 

9!:> 
ll6 

( 

f 

80 

5 

l 

236 

An electrically heated l ow tempe rature stage adapted to a 
petrographic m icro scope has been installed and ca .ibrated in the 
laboratory . B y replacing the clumsy pre --existing water heated stage 
th·s equipm en has proven m ore facile and les time on. uming in the 
accurate determination of refractive indices of miner al grains. 
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StudyofMeteorites O.P. 119) 

J. A. V. Douglas assumed responsibility for this study 
from K. R. Dawson in April. Descriptions on the petrology and 
chemistry of 4 Canadian meteorites are being prepared for publication. 
Attempts are being made to expand the program of meteorite research 
with particular emphasis on the Canadian falls. One new fall, the 
Reve lstoke, wa:=: recove.rec:1 t hi year and a pre:Em:i.n.ary report . 
prepared on it . It ::.s propo e d to prepa.~e a. f.i.n::,.l m anus cript in 
association with P r of. R. E. F oEnsbee of. tb.e U.c/.ver~ity of Alberta. 

DATA PROCESSI NG UNIT 

K. R. Dawsor~ and F. P. Agterbe~g 

The functions of the GeologJcal Sn:1:'.vey D ;;.i:a P r o cessing 
Unit are: 

(i) to develop and apply elP.c. ron:~c data proces ,sing (EDP) 
method a to the handling of g e ologic d3.ta; 

(!i) to apply mathematical t;echn::.ques to the quantitative 
definition aP.d int.i=:rpreration of geologk problems; 

(iii) to maintain liais on with Departme.11.tal EDP units on matters 
concerning programming and uses of the Departmental 
computing facilities for geological purposes ; 

(iv) t o advise Survey officers and others on the applications 
of EDP and mathematical techniques to their studies. 

This is a new unit , established in 1965, and staffed by 
Dr. K.R. Daws on, Dr. F.P. Agterberg, and Mr. L.H. Boutet. 

K. R. Dawson has supervis e d the development of the 
G. S. C . Dai;a File. The lmmed5.a te obj ectives have been (1) the 
editing and punching of all new requis itions and laboratory reports; 
(2) the development of a compu t er ori ented tape file; (3) the 
incorporatfon of all chemical analyses reported since 1955 into the 
data file ; and (4) aj_d to geolog ists in d e signing forms, punching cards , 
and liaison w :i..th the Departmental Scientific Computer Division. 

D r. Dawson vis i.ted the Bureau of Geochemical Census 
operated by the Un ited States Geological Survey ip. Denv er, Colo rado . 
The U. S. G. S. card oriented system has been in operation for 3 years 
and contains more than 100, 000 chemical and optical spectrograph 
analyses. The system resembles the G. S. C. data file in several 
respects and the exchange of ideas was most helpful. Since April 1st 
the G. S. C. data file has grown to a total of 10, 000 optical spectrograph 
and chemical analyses reported as elements or oxides, plus all K/ Ar 
and c 14 age de .e rminations. There are also small modal analysis and 
mineralogical files . The Data File now exceeds one hundred thousand 
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cards, fifty thousand of whi ch were punched sinc e the end of September . 
Service to Survey geologists has included advice on the design of report 
forms and card formats, supervision of unit record treatment of card 
decks , provision of data from the file, and the punching and verification 
of small card decks for G. S. C. officers. 

F. P. Agterberg has done work on the d evelopme nt of 
mathematical techniques for che quant itat ive defin1tio n a nd i n t e rp r etn.tion 
of geological problems. he main subjects of investigatwn w e r e : 

( 1.) F requency distributions and informatio n theor y 
(2 ) Trend sudac e a nalysis 
3) Mu tivariate analys1s. 

Frequ ency distributions: Trace element d e terminat io ni:- 11 0 111 l ., ru<..•. 
units o f the Muskox Intrusion satisfy the thr ee-parameter Lognorma.l 
model. The frequency dis t ributions a re t r unc a t ed at the i :r lo w V8.lue 
end. Theoretical maximum entropy solutions for t h e fr e quency 
distributio n , which were developed in information tbeory, provi de t he 
best fit to the observed frequencies. 

Trend surface analysis: A start was mad e with a p r oj e ct of computer ­
based analysis of mineral d eposits . Set s of assay values from the 
Coronation and Whalesback Projects are used for th1s purpose. Metho d s 
were developed to compute corre lograms, power spec tra , and variance -
v ol m e curves for series of assay data. Theoretical curv es appea r io 
fit t he observations reasonably well. It shows that autocorrelation 
eHects are highly significant for series of drill - hal e as says , and 
existing methods of trend surface analysis should be r evised to a ccoant 
f o r the se effects . 

A computer pro gram has bee n p1·epar ed for s urface li~t r17 

with auto correlated residuals . In thi s methcd Jt · i:. a.Es\ mec, tti:=..'; ' ~ 

residuals from the surface satisfy a m oving .=tv.;:rJ.ge :c.cr.~n e. 

Multiv a r iate anal y s is : A few relevant faci rs mây exnl a in the irdiv _du.ct l 
cor relations between a large number of variables. In coopera t ion wirh 
the Departmental Data Processing Unit, existing cm nput er progrn.n,s 
factor analysis were adapted for use o n the CDC 3 100 . new p rograr,, 
was prepared to compute t he transition matrix for multiple series of 
element concentration data. From this matrix , a t re n d f a t o r c a n br~ 

extracted , which denotes the linear combination of the variable s h .. t 

shows most trend. Thus, results of factor analys i s are a1 lifie d. a_,., 

the spatial positi on of the or iginal specimen is considered a s a 
variable in the new method. 
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BRI T ISH COLUMBIA OFFI CE REPORT 

J. E. A rmstrong 

GENERAL 

The BrJ.1:is h Columb}a office at Vancouver is under the 
supervi sion of J . E. A rmstrong; S. F. Leam:tng and a clerical staff 
of three complete personnel. One steriograpl:ter wr.s absent on account 
of illnes s for more than three mo ntbs in 196 5, and tempo ra.ry help was 
employed part of this time. Nine othe.r geol.og:i{at1:, elght in Regiona.l 
Geology (one tranEferred t o O ttawa :1.n October) and orn~ in Economie 
Geology are attached to t h:i.s office . Also one student a.ss ü ,tant spent 
the summer in t he office, as cond from September to December 
inclusive, and a T. Oo from Septembe r to Decembe r . 

A comp J.ete stock of Geol ogic.al Survey publkations relati ng 
to Western Canada is mainta ined f o .r. sale . Also kept for sale are stocks 
of Mines Branch and Minera.l R esources D ivif'lio n publications and of 
National topographie maps . The office also s tocks and sells the 
publications of the B. C. Department of M ines and Petroleum Resources. 
A Library and read i ng room are ma.:lnta-J. ned for t he use of the public 
and staff. About 12, 000 books and pe -r:.o dicals are in the Hbrary; this 
includes all the publications of the Geological Survey and the B. C. 
Department of Mines and Petroleum Re sources . 

1965 was the busiest year ever recorded in the British 
Columbia offic e . 10,210 vis:itors registered and 27,863 publications of 
various kinds were s old. 915 collections of rocks and minerals were 
sold. The total sales amounted to $17,306.95. This does not includ e 
money collected for the B. C. D epartment of Mines and Petroleum 
Resources, and turned over to them directly, amounting to about $120 0. 00 
in 1965. Approximately 5000 letters and requests by telephone were 
answered by the staff. ln add 5.tion several thousand o ther phone calls 
were receiv ed and made . About 1000 pages of geological manus cript 
were typed. 

The B. C. office p rovides space, phone service, and 
secretarial services for the F ederal E xplos ives Inspecter for Western 
Canada. The Office also provides storage for three surveyors with 
Legal Surveys of the Depar tment . 
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MONTHLY REPORT 

Publi- B. C. 
Visitor s cations D e p t. Rocks Minerals 

$25:oo 
SALES 

Dis- of 
Se ts 

tributed M ines 

e c . 1964 6 uO 304 70 33 31 s:)s. 1 s 
Jan. 965 750 1 773 11 t 8 16 2 l O?A . 0') 

Feb. 750 1046 186 J7 l S 95 7. 6 O 
M ar. 960 2J6 ·,._ 18 3 ') f\ 

.) 
r) 

'- 1 r,;n _ bS 
_._p1· ~ 9 0 2.500 1 1 

r , ~ 57o .05 _, ,J 

May 850 JJ:H 1 4 u3 ·, ~ r•~iO. 9 0 
J une 1000 31" ... 91 1' 

,, (1 95 V '• 

Ju ly 8 0 2698 7C 15 16 llo3. 3) 

Aug. 880 2636 102 20 ' ~ l 1449. 55 i~ 

Sept. 840 3018 87 17 23 1413.75 
Oct . 820 2233 129 4' ~.) ::, 1 507 .30 
Nov.>:< 1010 ·1548 179 3r-- ) !01 1801. 65 

;-
$17 ,306.95 10210 27,863 138 37 7 429 9 

>:<Estimated 

AC TIVITIES 

J . E . Armstrong: 

Armstrong did 60 days field w rA l irmg ~o'"> . The tir.,1 
was spent as follows: (1) 24 days in ~he K.üii")1 ... c 1t:'rrc1. ·" •. r_2.1,1z..P-1 lj_, 

a study of the surficia geolo gy; (2 ) 14 days in the F1 a&P ,· J.JCW a.nà .... 
order to gain additional inforrnation fo.c the Lri d.l ,J.,1' ' !'lt t - ne rn p 
fo r Field Project 54-10~ (3J 6 ays i n cooperatt01i with he B C. 
Provincial Soils Survey in t h e Okanagan and rn.s er Lo·•.:la.n<l; 4 i 6 
days in the Ques nel-Prince George arE.a in cooperatj ol! with the A DA 
soils s tudie-s; {5} 5 days in southwestern .B. • p re ctr ng for l1~QU.t. 
field trip J; (6} 3 days on Vancouver 1s a nd in coopera io i th the 
Forest Soils Committee (Federal and Provincial}; and, (7 } 2 days wlth 
C.E. Borden, archeologist, examinin g i,;urücial geology in the Yale 
area . 

Armstrong conducted the followiug field trips du ring the 
year: 

{ 1) He took approximately 35 fellow s o f the Ro yal So ciety on a on~ - day 
field trip of the Howe Sound area. 

(2) H e took approximate ly 50 m embers of the Canadian Soils Society 
on a one -day field trip of the F raser Lowland . 
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(3) . He , in conjunct:i.on with W. R. Danner, took 80 members of the 
Van couver Natural History Society on a weekend t rip to the San 
Juan Islands. 

(4) He acte d as guide for 2 1/2 days on INQUA field trip J. Approxi­
mately 30 people attended. 

(5) He took 30 members of the Kelowna Natura His tory Society on a 
Sunday field trip in the K elowna area. 

(6) He took 75 membe rs of t he B. C. Nature Council on a Sunday field 
tr ip to C aufield. 

(7) He took 40 students of Vancouv er City College on a Saturday field 
trip in the Fraser Lowland . 

(8) He took about 40 m embers of the Va.ncouver Natural Histo ry 
Society on a Satu.rday Eeld tr:lp t:o Abbot forè . 

Armstrong attended the followlng meetings du.r ing the 
year: 

{l) The Royal So ciety of Canada meet:i.ng in Vancouver du.ring June. 
(2) The Section III Council Meeting of the R o yal Society of Canada 

in Ottawa in November. 
(3) The Agricultural Institute {Canadhn So:i.ls Sodety) in June . 
(4) Canadian Institut.e of Mining and M etallurgy , B. C. Sectio n 

meeting in Merrltt in October . 
{5} B. C. Nature Council me et.:1.ng i:n Ke l owna in May (on a weekend). 
{6) B. C. Nature Council me eting in Vancouver (on a weekend). 
(7} Participated in INQUA field trip J in September. 

A rmstrong gave the following p u b lic talks during the 
year: 

(I) A geol ogist looks at B. C. and the Yukon. Presented at B. C. 
Chambe r of Mines L ectures series in February, - 700 present. 

(2) Same talk as ( 1) to Burnaby Ro ckhounds in April, - 1 00 p resent. 
(3) Same talk a~ ( 1) t o the North Shore Lapidary Club in March, --

30 present. 
(4) Sa me t a lk a 1) t o Kelowna Natural History Society in May, -

100 pres ent . 
(5) The pre - Histo ry of the Chill:lwack area, p resented to the 

Chilliwack Historical Societ y in March, - 75 present. 
(6} The Geological Background of So:Us in the Fraser Lowland, 

presented to the Canadian Soils Society in June, - 200 present. 
(7) The P l e istocene Geol ogy of the F raser Lowland, 2 talks 

presented to the Geomorpholo g y class at U. B. C. - 40 present. 
(8) Same t alk as (7) t o the Ag ri cultural E ngineers at U. B. C. - 10 

present. 
(9) Geology of the Pacifie Northwest, A talk in the Disti nguished 

Lecture Series, at Western Washington College, Bellingham , 
in April, - 100 pres e nt . 
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( 10) The Landforms and Geology of B. C. a n d the Yukon, presented to 
the Vancouver Natural History Society :i.n November , - 300 
present. 

( 11) Geology of Great Britain, presented to Melrose Masonic Lodge 
in May, - 7 5 pres ent. 

During t he year, Armstrong had 4 pa.p l:!rs accep ted for 
outs i de public a t i on : 

( 1 ) Late Ple i s toc e ne Stratigr a phy and Chrono l o g y m soùt hwes t ern 
B ritisn Columbia and nor t hwes ter n Washin gto n; Armst r ong, 
et a l . rlul l. orGe o l. Soc . Am. , V.76, 1-rch lb:>. 

(2 ) Pages 80 - 87 and 103- 108 01 Inqua ~ielu 'Jo1Jrt>r<"nc? <,'lideÎ>ook 
J ; Pac1hc No rthwest , pub . Aug. l 96!i by lnqua. 

(3) Tee tonies and Me rcur y D e posits in B ritish l,::>!Urnoi;-.. l.tJ b. 
published in C. I. M. special vol. , in p ress . 

(4) J . G. Souther and J.E. Armstrong, Tectom.c Framev·ork o.: Nc,th 
Central British Columbia, t o be p u bli hed in C . I. M . s p ecia l vol. 
8, in press. 

During the year Arm t r o ng inte rviewed a uut 725 p e opl e , 
the average interview lasting about 20 m inutes, the total t i m e invo lved 
e qualled at least 35 w orking day fl. ln a.dd1tio n he answered seve r a l 
hundred letters and more than 1500 phon e ca!ls seek1ng info r m a tion. 

Armstrong acted as a judge at t h e B. C. • .Sc i ence Fair, 
a long with 4 professors . This took all day on Good Frid a y . The 
w 1nner went on to win the Canadian title. 

Armstrong critica lly r ev1ew ed :.:, . F .. Le a min12: 1 s revfoP.d 
pape :r on the Geology of Grave ] Depo s i t s .m tr-e , tr..,i.t rf (,e "gl"' AH'" 

This wa s about 10 days work. 

Armstron g took part i n t he fo l1owrng ..;1.>ci<.::i:i .,~: 

{l) He w as Treas u rer for the B. C. Sect i o n of ~h e ·;. î .• M. He w,u.i ,1.. 

member and later Chairman of a s p e cial committee s e t u to 
prepare for publication special volume No. 8 of the C .1. M. , thç 
subject to be Tectonics and Mineral Deposit s o f the estern 
Cordi.llera. This has involved critical reading and editi ng 4 
papers, a.bout 150 manuscript pages. He- has al so ·ndp ed H . C~ 
Gunning with proof-reading of other papers. 

(2) He was an Associate Editor for t h e Geolog ical Society of Ame rica 
and was responsible for reading critically or findin g c riticaJ. 
readers for papers on the Geology of the Pacifie Northwest. He 
processed nine papers in 1965. 

(3) He was Vice-Convenor and Program Chairman of the Geology 
Subject D ivision of the Royal Society of Canada from January to 
June; he was Convenor from June to December . He arranged the 
geological program at the 1965 meeting and was appointed co­
editor along with H. C. Gunning to proces s the papers for a geology 
volume. 



- 17 3 -

(4) He was Fast-President of the Vancouv er Na tural Hi story Society 
from January to April and a Director from May to December. 

(5) He was a Director of the B. C. Nature Council. 
(6) He was a Direct or of the B. C. and Yukon Chamber of Mines. 
(7) He was Chairman of the Vancouver Geological Discussion Club. 
(8) He was a Director of the proposed B. C. Federation of Outdoor 

Clubs. 

Dur i ng the ye ar Armstrong arra nged book and map 
displays at 3 meeti ngs. He a l so spe 2 day s a l on g w ith Campbell 
and Hutchison interviewing stu dents w ·'th re gard s to summer employ ­
ment. 

S. F. Leaming 

S. F. Leami ng spen t 107 days in the fie ld vis iti n g 
occurrences of lapi dary m i n e rals l n Bri t is h Columbia, and at the 
same time he collected about 7, 000 lbs. of v a :rious rocks and minera ls 
for mineral and rock sets as well as a s malle r quantity of special 
minerals for the Natio n a l Colle c tio n and tra ding purposes. 

H e identified about 500 rocks and m i nerals for the gene ral 
public and was con sulted by about 16 00 peop e -in connection with geology, 
minerals, and relat ed subjects. Thi s i nvolved a total of about 80 working 
days. 

Leaming continued the class in Geology for Rockhounds 
begun in 1964. One lecture was given to the Richmond Rock Club. 

He had a short article on Gemstones and Lapidary 
Materials in Western Canada published in the Lapi dary Journal, Ap ril 
1965. 

WHI TEHORSE OFFI CE REPORT 

L.H. Gr e e n 

,, 

The fonction of the Whitehorse Office of the Geolog!cal 
Survey is to assist mining exploration i n the Yukon and the part of 
the District of Mackenzie more readily accessible from points in the 
Yukon. The staff cons i sts of a Res i dent Geologist, and a Clerk. 

The office has a reasonably well stocked library 
containing many of the out-of-print publications on the Yukon, northern 
British Columbia, and the District of Mackenzie. A large stock of 
current geological and topograph:i.cal publications is maintained for 
sale, and the office stati stics for the year up to 30 November 1965 are: 
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1,826 
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Publications Dist:ributed>~ 
Topographical Geological 

4,801 2,094 

:>'.c(includes 1,060 Topog raphic a l 
and 346 Geologi al Publ:!.catwn ~ 
d i. tributed free of c h a r g e to GSC 
p a.rt.les o r o the r g overnm e n t 
departrr ent':l ). 

h er o ff ic e s e r vices inc lude s1~µp,yir.:. t. ~Of1<'<"1.l J.,if 
1nation and advice to prospe cto r s, e x p l01 at1o n 1 Eu Lvgi b, vL 1 • 

government departments, and the gene ral pu.ol.!.c . lhe m0st c nmr-wn 
technical requests are for i n formati o n on ola s~.,ow~ngs a 10 .:r.1_ regwn. 
geology of mineralized areas. A tech n i c al iile c nr.aining i nforma ~:i.011 
on various proper t ies is gradually be i n g bui lt up a nJ should p r ov e 
increasingly useful. The file 1ncludes repo1ts bUbu lt .. c a s rep re sEn­
tation work and private reports supplied by b oth co1npan 1es and 
individuals. During the summer months, the de r k hand l es a ver y 
large number of requests for topogra phkal info rmatw11 from tour i sts 
and weekend prospectors. Du1 ing the year lar ge num ber s of. minera! 
and rock specimens were 1dentified; in some case s t hes we re 
fo r war ded to Ottawa for X-ray or spe ct r ogra p hie wo rk. An annua 
prospectors course is given in the early spring i n conJunction with 
t he Yukon Chamber of Mines. 

The Resident Ge o ogist k e e ps in i:ou ch itn rn· ing and 
explo r ation developments within the Yukon and hearlq1 ,d~·tt~,..t' a.ci~ 1. pt 
informed through a monthly letter to t he hid ~xH,logJ.S t. A:n t..,m l..l. 

r eport on the Mining Industry of the Yukon r,d bou~r, esf rn D'stn.c· 
of Mackenzie is prepared for publicat ion 1n the C:. S C P"'pe- qP • i' • 

During t he field season, a ll o f t he operr.1 ting !ode m ine~ and m. s· of 
the more important lode p1·os p ects and plac ; r o p e rat ions we r e vi .; Led. 
Other field work during the 1965 fiald s eason include a abo ut 3 week$ 
required for the completion of Operation Og :i.lv1e and t he s uperv.tPlùI 
of a thesis project by D. Tempelman-Kluit i n a p o rt10n o f the O g1l 1e 

area. Technical meetings attended during the year include d t h e Eighth 
Commonwealth Miti.ing Congress in Aus t r alia in M a r. ch ana pr il , the 
Alaskan Science Conf.erence in September, and t h e G e o10gical S cier y 
of Arn.erica in November . 

The Resident Geologist cooperates with and supplies 
technical information to the Department of Northern Affairs and 
National Re s ources and the Yukon Territorial Government on a 
number of matters . He is a member of both the Screen ing Board 
and the R eview Board as set u p under the P rospecto rs Ass istance 
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Program of the former department. He is a member of the Tote Trai 
Committee, which advises the Commiss:i.oner of the Yukon on tote trail 
assistance. He cooperates with the Res i dent Mining Ins pector in re ­
viewing and recommending to the Commissioner the v alue of geological, 
geophysical, and geochemical work submitted as representation work 
on mining claiins. 

YELLOWKNIFE OFFICE REPORT 

Ro Io Thorpe 

The Yellowknife office of the Geological Survey of Canada 
provides a range of services t o representative5 of the m:i.neral indus try 
in the Northwest Terrltories. The office is informF,d in all aspects of 
mining and explorat::on :ln Mackenzie Dis tric ,, and to a le. se:r. extent in 
Keewatin Dist rict , The office is staff d by a Residen Geologist a.nd a 
secretary. During 1965 the position of Resident Geologist was vacar.t, 
following the departure of Dr. E. Ao Schiller., from Ap:r.il 15th t o June 
17th, during which period the secretary, M r • Norma L. Pearson, was 
placed in charge. A change in secretaries was accon1pli hed in July. 

The office is the onl y source of geolog ica.l informati on in 
the Northwest Ter ri.tories. A libra.ry is mainta;i_ned and contains all 
Survey publications, pertinent M ines Branch publications, a good 
s election of geology, mining and general science textbooks, and a number 
of geology and mining periodicals. Geological maps, aeromagneti.c maps, 
papers and memoirs, published by the Geological Survey and perta:i.ning 
to the Terri.tories are stocked and are available for purchase. Special 
reports, rock and mineral kits, and the }1Raw Mate rials of the Canadian 
Minera.! Industryn collections are available for purchase.. From Ja nuary 
1 , 1965 to December 31, 1965, 367 aeromagnetic maps, 1323 other 
geological publications and 47 rock and minera! k:.ts and 3 sets of 11 Raw 
Materials of the Canadian M5.neral Industryrr were sold. A small nu.mber 
of publications a ·re distdbuted free to Government personnel and to 
prospectors subsidized under the Prospectors Assistance Program of 
the Department of Northern Affairs and National Resources. A supply 
of vertical aerial photographs covering the general area from Yellow­
knife to the Beaulieu River and also the East Arm area of Great Slave 
Lake is maintained and these are available for loan to prospectors and 
geologists. 

T he Resident Geologi,st report on mineral exploration and 
mining activit:i.es throughout the year on a monthly or bi-monthly basis. 

This year t he Resident Geologist visited most of the areas 
in Mackenzie and Keewatin Districts where major exploration work was 
being conducted. Vi its were mad e to four producing mines and one 
developing m ine in Mackenzie District. Interim accounts of these visits 
have been given in monthly reports. 



- 176 -

The Resident Geologist co-operated with the Department 
of Northern Affa"rs and National R esources by reviewing and approving, 
as to techni al content, all geological, geophysical and geochemical 
reports submitted as assessment work on mining claims. Copies of 
t e e r ts ~oncerned are filed in the Yellowknife office where, follow ­
ing a confidential pe riod of 3 years, the y wiJl be available for use by 
the general public. Prov"di g prospectors and gcologi.sts access to 
these rep0rtci 3.nd to 10 s of di;;i.mond di:-11l rorP, 5. an inc e;;isingly 
irnpt rta t SPrvfre The esident Geolog"st ls0 a?c;is ted ·in tbe adminis -
tration of the Prospectors Asslstance Pr gr m of th"' . crartmE-nt r,i 

or hern Affairs a.n:d ati nal Resources. He served on the scr e11 1 ng 
·1 d revjpw1ng b. arde 'tiich, rcspectivP]v, "'l"'ler. ed f,''" 1 ··orpert r& 

best qualified for assist2.nce =1.nrl asse tHPr1 t},~ r1 ,ta t' ,,,y ~,,h i_<-tcrl ;:it the 
end of the Seri.POU D ... :n g trP s umme ... ..,,, st ,._f the - ',· r r. -de,~~ , T 

the program were visited in e field. 

SPECI PROJECT 

REPORT N ACTIVITIES 

• H.. Stockwcll 

TECT C MAP OF CAN (0 

The purpose i!::i to prepare a Tector i Map r f ar,ada fr r 
ub icati n by the olc ica,. urvey i ... :i.aJct. vn tae ~ca.l · oi 

l: 5 , 000, 000 . The map is being prepared jo.Lnv-Y ;:i t . .:.,èolog.i.cal S 1. -

of Canada, the Geological As s ciation f C· na ·a., nd the .. U0e ta ~-;c , ~-­
of Petroleum Geologists, under the ov rall nail,né..üship 01 ·• H Src l" -

hat part of the map covering t he Ca.:né..dian :;, : 1 .•e '-..1 u 1 -~ c;.r.- , 

the Appalachian Region w as complete<l ~n 964 an ..t. pr t(,rd, 

Map of the Cana ian 'hield wati publis hed in l 6:, l • ti. l 5) 
The manus cripi map for the whole of d. 1c1.da ill ê co1np1etea ')' ' 

A punch card file of isotopie age oetennb.<-1.tiuns l.n a,HJ. :rl 

·as kept up to date. 

The Te tonie Ma of Canada will ais ser ·c. as :1.11 ,:dc.1 1 

contribution toward he preparat ion of a W rl Tectonic Map to be ccn t i1 ,.j 

and published by the International Geological Congress. Our cont-i-ibu, ,. 
will be submitted to the Congress through the Vice-President of the North 
American Subcommission for the Tectonic Map of the World, a position 
held by Dr. Geo':rge V. Cohee (assisted by Philip B. King) of the United 
States Geological Survey. 



MEMBERSHIP ON COMMITTEES 

Canadian representative on the International Geological Cong ress, 
Subcommission on the Tectonic Map of the World. 

Member, Ed itorial Committee, Tectonic Map of t he Wo rld. 

Chairman, Commit.f.: .e on the Tectontc M ap of Canada. 

REPORT ON AC T I V:~ T IES 

AoHo L ang 

Most of the year was devoted to compilation of a new 
Geological Map of Canada on the scale of 1 to 5,000,000 (pub1ication 
scale). The work f or about half t he country was completed and co.n ­
siderable work fo r other p a.rt s was pa:r.t:1.y fi.ni.3he d, but t h e project 
was delayed by an illness and by lack of assistance. At the end of 
November the project was transferred to Dr. Ro Jo W. Douglas becau.se 
he had staff that could be assigned to finish :tt . I. then resumed compi­
lation of geological map s o n the ca· e of l t o 1,00 0 , 000. 

MEMBERSHIP ON COMMI.TTEES 

1. Geological ~ ap of the World, Inte rnational Geological Congres s. 

2. Rappo rteu r, Geol ogical Sciences Division, and Councillor, Science 
Sect ion, Royal Society of C anada. 

3. M i nera! Deposits Subcommi t tee, National Advisory Committee on 
Research jn G e olog:lcal Sciences . 

4. Working Group o n G e ologkal and Petrographical Symbols, Inter­
national Organization for St andard ization. 

GEOLOGY AND ECONOMIC M INERALS OF CANADA 

R. J. W. Doug las 

Dur ing the year consié!erable prog ress was made in the 
preparation of the text and accompanying charts and maps. Most 
chapters have been b r ought t o the draft manuscript stage and two have 
reached a final stage. Arrangements were made for translation from 
the manuscript under the guidance of Dr. Lo P. Trembl ay so that early 
publication of an editio:n in French is anti cipat ed. 
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REPORT ON ACTIVITIES 

H. S. Bostock 

NOTES ON GLACIATION IN CENTRAL 
YUK0 TERRIT OR Y (O. P. 324) 

Tlns paper and map give the first pictul'e of mu tiple 
glaciation in the central Yukon. The map traces the extem of four 
glacial advanc es . The earliest advance antidates the concentration 
of the gold uf some placer creeks. The limits of bo1.h .lt .,1è ea 11: _::: 
two are only known in a few places wh1le Lh0:.3e ci tne 1~.ter two canin 
part be traced by means o i aj.rpho tograp .b.s . Ttf- pa!J -: i, '10\1, t, che 
hand s of the Manuscript and Cartography Seccrnn .,.n prep,.1.1, .. L.c~•!. i r 
publication as Paper 65-36. 

PHYSIOGRAPHY CHAPTER AND MAP OF CA.r ADA Ii'0 
ECONOMIC G EOLOGY SERIES NO. 1, F: .. · .di. ~DllI0N 

In this new edition the physiograpny oi the whole of Cana a 
is to be described in one chapter, which will be accompan1ed by a 
physiographic map of Canada . The first draft 01 1,he cext and map have 
been completed. 

A CATALOGUE 0 SELECTED AIR H0T0GRAPHS 
OF CAl ADA (O. P. 2.75) 

This catalogue will include desc-r .i tions of about 400 ;.,.n­

photographs, a geomorphological classificat10n o E them an a mal:' 
enabling the reader to choose airphotographs o / pa:rtlcuJa maior ~-:: . • 
mo rphological feature s or of particular parts of C3,11;;d .1 "-Uch i-. cir ,,, h{' ·, 
Saskatchewan. The typing of the first draft of the manuscript is now 
under way . 

MANU SCRIPTS AND CAR TOGRAPHY SE.CTI0 r 

Peter Harker 

All manuscripts submitted for publication by the Geologic.al 
Survey are processed through the office of the Chief Scientific Editor who 
is also responsibl e for the overall organi zation of the Manuscripts and 
Cartography Section. The bas i c responsibilities of this section are to 
ensure the continuing high standard of GSC publications, to assist authors 
in producing accurate and unambig11ous maps and reports, and to co­
ordinate all stages in the publication of text and preparation of illustrative 

mate rial. 
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As a temporary expedient, to clear some of the backlog 
of manuscripts awaiting processing in the Section , some scientific 
editing has been pas sed to the divis i onal level. Through the good co­
operation of all concerned this ope ration has served its prime purpoae ; 
it may also have s erved to emphas ize, at the working scientist level, 
that more care in init ial preparation and writing leads to more expeclitious 
proces s ing. 

Continuing efforts · have been made to make effective use 
of commercial drafting facilities; this has proved satisfactory .for 
some classes of work but for some jobs the involvement of planning 
staff s carcely justifies the saving in actual drafting time. 

The residual backlog of reports awaiting processing out­
sicle the Branch, at M&TS Editorial and Info rmation Division remains 
serious, although one new editor has been assigned for GSC work. The 
prospect of another editor remains, but no appointment has yet been 
made. 

In addition to process ing manuscripts, the staff of the 
section have prepared a new edition of the Guide for Preparation of 
Geological Maps and Reports , a new Manual of Geological Cartography , 
the two Reports of Activ:i.ties, and the Index of Geological Survey 
Publications. 

H. M. A. R ic e retired in September and P. Harker was 
appointed Chief Scientific Editor. R. G. Blackadar has been assigned 
to the Section as a scientif:i.c editor. Mrs. M. A. ~eager has joined 
the section to perform secretarial duties . 

G. S. Daughtry 

P. Harker 

C.E. McNeil 

E. P. Nunn 

Membership on Committees 

- Me mber, M. &T. S. Advis ory Board on Draftsman 
and Compilers. 

- Chairman, G. S. C. Advisory Committee on Drafts -
man and Compilers. 

- Vice-Chairman and Secretary American Commiss ion 
on Stratigraphie Nomenclature. 

- Exhib i ts Committee . 
- GSC Advis ory Committee on Draftsmen and Compilers. 

- Member of G. S. C. Exhibits Committee. 

- Member, M. & T. S. Suggestion Awards Committee. 
- Chairman, Cartography Suggest ion Awards Sub-

committee. 

J. B.F. Williams - Secretary, Cartography Suggestion Awards 
Subcommittee. 

R. C. Romhild - Chai rman, Weston Club. 
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Attendance at Conventions, etc. 

G. S. Daughtry - American Congress on Surveying and Mapping, 
Washington, April 1965. 

P . Harker 

- Visit to United States Geological Survey, 
Washington. 

- American Commis sion on Stratigraphie Nomen­
clature and GSA, Kansas City, November 1965 . 

- American ssociatio n of Petro leum Geologists , 
Toronto, April l 96S . 

L. • B aboock and N. E. Buck - Canad ia11 G raph1c Arts .l!;xh1bition , 
Toronto , Oct.aber '1' 'l. 

ST ATUS O G EOLOGIC L M NU SCR PT.:; u1'. DL~. .H, ~ 'Jo:, 
WITH COMPAR BLE FIGURES EOR 196j A D 1 )o 

i'~ process 

Type of Scientific Cartog,raphy Pubhshed · Total A ctive 
Report Editing and M&:TS during during year 

Ed • .- Div. year 

- -- . ______ ..,_ .._.....,.._ ---

1965 1964 19,63 1965.,'.1964 1963 19 5 1964 19,;3 1Qo5 1964 1963 

------ -----
Memoirs 6 15 19 23 19 14. 3 f, 10 32 40 ,n 

Bulletins 20 39 24 37 3 3 12 4 J i; 69 Ql 7 .... , 

Ec. Geol. Repts . 0 3 5 5 3 1 2 0 7 6 7 

Mise . Repts. etc. 2 1 2 0 6 5 2 l 3 4 ~ 10 

Multicolour ma.ps1 7 4 3 38 39 39 7 1 1 8 52 54 50 

P. S. Papers 14 16 13 31 32 19 45 44 50 9 0 92 82 

P• S. Maps 1 5 5 3 6 3 1 5 20 34 28 48 

Topical Repts. 1 15 17 15 16 

1Does not include multicolour maps to illustrate Memoirs, Bulletins , 
and Papers. 

-~ 

This table does not include completed reports awaiting 
critical reading and approval at the divisional level; these are as follows: -
Memoirs 4, Bulletins 13, Mise. Reports 1, Multicolour maps 6, P.S. 

Papers 9, P . S., maps 1. 
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GEOLOGICAL CAR TOGRAPHY UNIT 

G. S. Daughtry 

Du r ing 196 5 the reorganization of the Cartography Unit 
into compilation and drafting groups was extended by the reclassification 
of five employees into the compiler s ries. It appears that this change 
will result in a smoother flow of wo~k thr.ough the Unit. Production 
of maps in the PreHminary Series was 1.ower than in recent years, 
but an increase was recorded in all other categories . This increase 
is reflected in the fact that at the end of t h.P. year 159 completed 
illustrations comprising 19 reports were bP. ,1.:ng held in the Unit until 
required for publication. Bas e-maps were prepared for the 
1:5, 000, 000 series of ma.ps scheduled for publication in 1967. 

Twenty individual contra.cts were entered i!1to with 
private drafting firms. These i:nclud 3 maps and 72 figures for 
G. S. C. publications, 25 illustrations for outs ide publications, and 
13 lantern slides. 

The Cartography Unit was involved in the preparation 
of the following displays: 

1. INQUA display for Boulder, Colorado. 

2. 11 New map 11 display for Logan Hall. 

3. Minera! specimen cabinet, Logan Hall. 

4. 11 Echoes of the Past" display, Logan Hall. 

5. Six.th Annu.al Field Photograph Salon, Logan Hall. 

6. Exhibition Commission's petroleum display for universities .. 

Per sonnel 

One draftsman, R. M. Gagne was recruited under the 
International Hydrological Decade program. Other new staff members 
are J. A. R. Sauvage au, N. Grenier, and B. G. Hill. J. L. Guibord 
resigned to accept a position in Montreal and A. L. Stachiw to attend 
univers ity. 

At the end of the year the strength of the Unit was 
sixty-four, including one vacant position. 
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Production Data 

Maps and figure illustrations prepared by the Cartography 
Unit and printed during 1965 comprised the following: 

Multicoloured ge ological maps • • • • • • • • • • • • • • • • • • • • • • • • 27 
Preliminary geolo gical maps .... • • • • • • • • • • • • • • • • • • • • • • • 3 2 
Preliminary geological maps reprinted (lithographed} • • • 3 
Preliminary geological maps reprinted (blue-line) • • • • • • 21 
Ae romagne tic maps •••••••• .-. .... , ......... ,. .,.. . • •• • •• ,. • • .. • 104 
Ae1:omagnetic maps reprinted (lithographed) .... • • • • • • • • • 8 
A omagnetic maps re i'ihted (blue -line) •••• ,. •.•• • . • ~ • • i 00 
Figure illustrations (lithographed ) . . . ...... , ....... ... ~. 79 

ig11rP illustrations (7,inc c11t) ••• o •• ••• ,, ...... ~.~ .... ,. • • • 2.0.Z 
Wate r Supply Paper maps reprinted {blue-UT'e \ •• ~ ••• ~. b/ 

Miscellaneous (index maps , etc.) . .. .. ........ , ••• , •. •• , • l? 

Mis cellaneous drafting consisted of 122 iterns compr1s1rg 
551 pie ces, including drafting illustrations for scientif:i c papers, 
colouring lantern slides, map mounting, prepa ring dispJ.ays, and 
other general drafting services. 

Maps, e c . at Surveys and Mapping Branch for print1ng at December 
31, 196 5 

Multicoloured geological maps • • • • • • • • • • • • 4 
Preliminary geological maps .. .,, •••••••• ~. . 2 
Figure i llustrations ••• ••• ., •·•·•........ .. . 1 

Figur e illustrations completed an hP d ir unit 
totalled 159. 

Maps and .Illust:i.+a.tions in progres s at De_cember 31 . 1965 

Multicoloured geological maps .. .... .... ~ • ., 4.1 
P reliminary geologic al maps • .. • • • • • • • • • • 23 
Aeromagnetic maps •••••••• ., • • • • • • • • • • • • 1 7 
Figure illustrations •••••••• ••••••••••••• 183 

Work c ompleted in p oto -mec hanical section 

Mapping camera 

Film negatives and positives • • • • • • • • • • • • • 5, 245 
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Contact processes 

Types etting 

Film negative and positives • • . • • • . . . • • . • . . • 6, 179 
Blue-lines •• • • . •. • • . • • • • . • •• • • • . . • • . • • • . • 912 
Peelcoats n he • ~ · · ·. . ........................ 63 
Vandyke prints . . . • . • • • • • . . • . • . • • • . . . • . . • • 8,873 
Colour proofs . • . . . • • • . • • . . • • • . • • . . • . . • . • . 82 
B lue -line m a p pr ints . • • • • . . • • • . . • • . • • • . • • . 15, 85 0 
Copyflex pri nts ••.. o. • • • • • • • • • • • • • • • • • • • • • 2, 712 
Photostat prints • • • • . • • • • • • • • • • • • . • • • • . • • . 1,773 
Mimeog r aph impressions •.•••••••.•••••••. 12,401 
Xerox p r ints •••••.••.•••••••••• • • • ••••• • •• 92 , 24 0 

Map names, t i tles, e tc. wer e s e t up a nd printer.1 for all 
maps and illustrations bei ng drafte d . Covers, e tc. pr inted totalled 
734 impressions of 6 7 items. Typesetting for t h e Mineral Resourc e s 
Division involved 63 hours' work. 

Manu.scr i p ts re ceived 

Multicoloured geological maps • • • • • • • • • • • • • • 25 
Preliminary geological maps • • • • • • • • • • • • • • • 46 
Aeromagnetic maps • • • • • • • • • • • • • • • • • • • • • • • • 6 3 
Figure illustrations • • • • • • • • • • • • • • . • • • • • • • • • 5 3 7 
Miscella neous . . . . . • . . . . . . • . . . . . • . . . • . . . . . . 27 

Back-log of maps and i llustrati ons in Cartography Unit 

Dec. 31, 1965 Dec. 31, 

Multicoloured geologic a l maps 19, 30 
Preliminary geological maps 1 3, 1 
Aeromagnetic maps 4 ., 0 
Figure illustrations 387 , 244 

STUDENT PROGRAM - 1965 

Edward Hall 

Graduate Assistants 

1964 

The establishment of Graduate Assistants (Te:chniêal 
Officers 1 to 3 in previous years) was 125. As shown in tables 1 and 3 
there was a sharp decrease in Canadian applicants and eight G. A.' s 



- 184 -

refused after accept ance compared to three last year. Fortunately 
there was an incre ase in the number of non-Canadian applicants and 
in addition it was possible to obtain the services of ten graduates who 
were not listed in the Civi Service competition. 

1echnical Offac e r s 11 

Thib year eleven of our tw lve ,. • 1 positions were 
filled by unive sity professa s at vanous levels below T. O. ll. 

·stuaent' As'sis t. ant. s 

The S. • s b h,.i,nent w,.;.,:. :.i.... "" .. :.., y -1 • un t 

graduates re igne a fter accepting of1L ... s COL r1a.-èG .__ !"i ... c:L~ ;eur 
indica ting n merous other employment oppu rtu.nuie ., ±01 "' t~-d( ütb . 

There is s t ill a s erious shortage of expe riE:.nceà t h ... rd year otudem 
of 31 employed at this level almost one quarte r nad no p revious 
relevent experience. Three S.A. positions wert.. bè~ L employ 
technical schoo students for ele c trical and r,:1ac',in1_! .... 1, po, ition::;. 



Table 1 

Recruiting of Geology Students 

1965 1964 1963 1962 1961 1960 195 9 

non- non- non-
Can. Can. Can. Can. Can. Can. 

Graduate 
Assistants Applications 128 42 

Offered 117 37 
Accepted 67 18 
% Il 57% 48% 

T .O. 3 Applications 67 11 60 7 72 66 50 ...... 
Offered 63 9 58 4 71 64 50 00 

Accepted 46 3 44 2 54 39 33 
\J1 

% Il 73% 33% 76% 50% 76% 61% 66% 

T .o. 2 Applications 48 16 64 12 68 67 82 
Offered 47 7 63 8 58 63 64 
Accepted 29 4 38 1 33 42 36 
% Il 62% 5 7% 60% 12% 57% 67% 56% 

1 

T.O. 1 Applications 48 3 21 3 17 44 34 
Offered 26 0 19 2 3 10 5 
Accepted 11 0 8 0 2 7 4 
% Il 4 ,2% 0 42% 0 66% 70% 7 3% 

TOTAL Appl ications 128 42 163 30 145 22 157 177 166 172 
Offered 117 37 136 16 140 14 132 137 119 155 
A ccepted 67 18 86 7 90 3 8 9 88 73 80 
% 

,. 
57% 48% 63% 44% 64% 2 1 % 67% 64% 61% 52% 



T able lA 

Recruiting of Ge ol o gy Students 

19 6 5 1964 1963 196 2 196 1 196 0 1959 

non - n on- .. non -
Can. C a n . Can. C a n . Can. Can. 

S , A. 3rd year Applications 104 5 9 8 1 1 1 10 7 96 12 8 14 4 17 1 
Offe r ed 81 0 8 3 0 104 0 94 12 3 135 . 13 3 
Kc c epted 3 1 0 5 2 0 56 0 4 9 7 5 7 5 8 9 
% Il 3 8% 6 3% 54% 5 3% 6 1% 5 8% 6 7% 

S,A. 2nd y e ar App lications 128 12 2 13 14 247 16 2 13 13 9 17 0 2 10 
O ffere 122 1 12 8 1 154 0 19 "2 3 2 l l O 6 7 ,_. 
Accepte d 73 1 66 1 78 0 7 7 ~ 67 28 (X) 

% Il 59. 8% 5 1 % 5 0% 40% 64% 5 6% 44% 
O' 

S.A. 1s t year A p plic a t ions 246 13 26 9 19 279 16 2 3 1 14 4 
Offer d 12 0 79 0 8 8 4 0 13 
Acce teà. A· 0 38 0 35 0 2"'!'- 4 
% Il s )o/,. 4 8% 4 0'1' 5 So/. 3 1 % 

TOTAL S.A. Ap h c a'.:ion s 4 78 30 5 79 1-4 64 7 4:.) 5 ' -111 3 4 3 8 1 
ffe red 1 r 1 2 " 0 1 "5 6 i) -· 5 ·1 6 8 25 5 2 00 

A c ceptcd 163 1 l ~ 6 1 17 5 / ,. 
Lo 1. 6 1 14 2 1 17 

% ' I 5 ,)o/o s % 49% -i,% 6 l o/o 5 6% 5 9% 

-I 



RG 

EG 

PS 

G 

FS 

A 

MG 

Total 

Note: 
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Table 2 

Actual Employment 1965 

G.A. S.A. 

Field Office Field Office 

36 7 58 0 

26 7 44 14 

3 12 4 14 

6 6 8 3 

10 7 18 8 

0 1 0 6 

6 1 6 3 

87 41 138 48 

This table includes the following personnel 
not included in Tables 1 or 3 

11 T. O. 1 s professors 

10 G. A. 1 s special cases 

12 T. O. 1 s extended from last year 

5 G. A. 1 s chemistry 

7 G. A. 1 s geophysics and electrical engineer ing 

1 G.A. boti3-ny 

10 S. A. 1 s chemistry 

5 S. A. 1 s geophysics and electrical enginee1~ing 

1 S. A . . botany 

3 A.T. 1 s Technical school students occupying 
S. A. positions 
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Table 3 

Distribution of Geology Students 1965 

University 

MEMOR L 

ACADL 
ALH SI • 

ST. F ANCIS X. 

MT. ALLISON 
ST. THOMAS 
U. NEW BRUNSWICK 

L AVAL 
L OYOLA 
McGILL 
MONT REAL U. 

(E. P •) 
(Chic outimi) 

B ROCK 
C ARLE TON U . 
GUELPH 
McMASTER 
OTTAWA U~ 
QUEEN1S 

T ORONTO 
WESTERN 
WINDSOR 
WATERLOO 

MANIT OBA 
BRANDON 
UNITED COLLEGE 

SASKAT CHEWAN 

ALBERTA 

G.A. 

Refused 
Total Afte r Final 
Offers Acc ept~ Accept 

5 

1 
3 

5 

1 
1 
9 
2 
1 

17 

5 

9 
8 

10 

10 
2 

7 

1 

1 

1 

2 

l 

1 

2 

1 
j. 

3 

6 

11 

8 

3 
6 

4 
1 

U., BRITISH COLUMBIA 17 

2 

11 

u. s. 

OTHER 

33 

2 

1 21 

1 

S.A. 

Refused 
T ot3.l Af t e :r Fin 
Of.fers. A ccept,. A,cept 

9 

l 

5 

2 

1 
13 
. 

18 

11 
15 

5 
1 

30 
1 

i9 
1ll 

l8 

l 

3 

1 () .. 
2 
1 

28 

14 

37 

1 

1 

1 
1 
1 
1 

3 

4 
J 

l 

4 

2 

2 

7 

l 

7 

14 

8 

r. 
7 

] s 
d 
4 

q 

1 

10 

9 

18 



- 189 -

NATIONAL ADVISORY COMMITTEE ON RESEARCH 

IN THE GEOLOGICAL SCIENCES 

J.F. Henderson 

The Geological Su r v ey on behalf of the National Adv i s or y 
Committee on Research in t he G e o l ogi cal Sciences publishes the annu a l 
report of this Commi ttee. The report fo r 196 3 - 64 was publishe d i n 
February, 1965. Sev en hundred copi es wer e pr i n t ed a nd all were dis -­
tributed within 2 mo nths of its publicati on. 

The a nnual report of the Commi tte e for 1964-6 5 w ill b e 
published early in 1966 in two parts. P art I includes dis cus sions of 
the Geological Surve y grants to universitie s for ge o l o gical r esearc h ; 
of two comprehens iv e, coopera t iv e stud i es o f Canada sulp hide deposits, 
which are sponsored by the Commi ttee and coord i nated by t he G e o l o gical 
Survey; the storage and retrieval of geol ogi cal data; the International 
Upper Mantle Project ; and other matters. It i ncludes al.sa the reports 
of the seven subcommittees that cav er the differe nt fie lds o1 the ge o­
logical sciences with summaries of discussio n s that f o llowe d the i r 
presentation at t he annual meeting. 

Part II of the annual report, whi ch w i ll be publishe d as a 
separate volume, is a survey of cur r ent research in the ge ological 
sciences in Canada in 1964-65. This compilation of research projects 
is useful in indicating lines of geological research receiving the greatest 
attention, and by inference those being neglected, and in enabling 
research workers to see who ar e working in similar fields and on 
similar problems. 

The Geological Survey is i nvolved in seve ral proj e cts of 
t he National Adv isor y Commit t e e. Su m mary a cco u n t s o f s ome of t h e se 
follow: 

Research Grants to Univers i t i es 

Grants by the Geological Survey of Canada were ini tiate d 
in 1951 at the instigation of the National Advisory Committee on Research 
in the Geological Sciences to stimulate and support geological r es e a rch 
in Canadian univers i ties. Applications from members of university 
staffs are submitted to the Director, Geological Survey of Canada. They 
are reviewed by the Projects Subcommittee of the National Advisory 
Committee and t he grants are awarded by the Survey on the basis of the 
Committe e' s re commendations. 

For 196 5 - 66 , 92 applications were receiv ed (compared with 
74 in 1964-65) and the total grants applied for was $264,263 (compared 
with $206,263 in 1964-65). Seventy-four grants totalling $150,000 were 
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awarded to 19 universities. Of the 74 grants 30, totalling $61, 840 were 
for support of projects that had been supported previously and the re -
mainder, totalling $88,160, were for support of new projects. The names 
of the recipients, the titles o f their research projects and the amounts 
awar ded a re listed in an Appendix to Part I of the Fifteenth Annual Report 
of the Natio nal Advisory ommittee for 1964-65. 

Comprehensiv Studies of Canadian S0:lphide Deposits 

The cooperative , comprehensive study c,.i: sc r .ies of studie ~, 
f the Coronaticn c pri erous , pyrite orehod y ~cut11e::1.~. o ~-,_{ri rlo , 
anito ba , wh1c. h w as 1nitiated a t the ins tig .t : o n 01 this "o.tu nittee 1n 

1960 , is now nearing compl etion. No :wo r k wag l-u..r.L -f , _ d.t t e 

prope rty dur ing the year, but sorne wor .i.<. cor1ti11uèc; o ... i. •.11a~ , .:.c1. , ,.._.r.. t ·1 

previously. 

J. R . Smith, Saskatchewan Restarch Council, is analyz1ng 
by X-ray fluorescence the metallic trace elements i n ali specimens 
collected around the Coronation mine during the geolog1cal mapping o f 
the area . This is an extension into the 1nine are a of a geochemical 
study by the Sa s kat chewan Re s earch Council of th· rcgi0n west and south ­
we st of Flin Flont Another study, not forming a part oi the Coronat ion 

roject , but which has an important b earing o n lt , ha.s been n d ertaken 
by D Gendzwill, Saskatchewan R esearch Council , who J. q n\ estigating 
the rock density and gravi ty patte rns o f the area . D1 . T . Ka.nehira, 
Chiba Univ ersity, Japan, h a s completed an exhaustive s tudy 01 the 
mine ralogy of the Coronation ore s as a :t • C. Post-dcct o1·ate F ellow 
with the Ge o logical Survey . 

D r . F.,P. Agte rberg, Geologicai ·u1· •ey , 1;,, rna mg st':l.L bt;c-t 
studies of the distribution o f copper and zinc thr oug . the C0 rc.natio:n c re -
bodies using assay records. In addition to the ob -i ,11,1 ap icaticm c,f 
improved sampling and analyti al te clnüques to '°i:" t:.. a.l., 1,.. ,.o 1. ~"-n gr e 
c ontrol in mining, dist ribution characteristics foun in tln~ orebodies o 
one type may prove to be similar to on another , and èif'"t re nt 1 01n 

othe r types . 

A n other cooperative, comprehens ive proJeC. t involving 
studies of the Whalesback Pond c oRper o re d e posit nea r Springdale, 
Newfoundland was initiated i 19642• · 

1Distribution of Nickel, Copper a nd Zinc in the bed r ock of he Ec1.dt 
Amisk area, Saskatchewan; Saskatchewan Research Council, R epor 
No. 6. 

2National Advisory Committee on Research in the Geological Scienc e s, 
Fourteenth Annual Report, 1963-64, pp. 4-5. 
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Geological m a pping of the volcanic pile in which the 
Whalesback orebod y lie s is being carried out by D. Bachinski, for the 
Geological Survey of Canada. In an effort to unravel the stratigraphy 
on an objective basis, field observations on traverse lines were 
standardized and entered on cards to be manipulated by computer; the 
attempt doe s not appe ar to have been successful. Dr. V. S. Papezik, Memorial 
University, continued detailed petrographic studies in the immediate 
mine area with part:icuhr emphas:i.s on tl:le significance of sp:.lites in 
the volcanic sequen ce. Dr. E. R. Deut. ch, also of Memorial University, 
investigated the possibility of using pab,eomagneti-m as a tool to unra.vel 
the v o lcanic sequence. Dr. K. Kanehira bas c ompleted an exhaustive 
study of the m ineralogy of the orebody and Dr. D. J . McDougall, Loyola 
College, is studying the thermolumine cence of the ore and wall rocks 
in a number of sections across the orebody. 

Data Compilat ion and Process ing 

In April, 1964 the National Advisory Committee a ked the 
Geological Survey, which was well advanced in the p lanning of an 
electronic analytical file for its own use, to assess the poss ibility of 
formulating a system for storage and retrieval of geological data, wh:i.ch 
might corne into general use in Canad:i . Dr. Y. O. Fortier, Director 
of the Geological Survey, appo·'nted Dr. S. C. Robinson to carry out 
this assessment and his report was completed early in 1965. Following 
discussion of Dr. Robins on's report, the National Advisory Committee 
endorsed in principle the conclusions in the report regarding the develop­
ment of a national system and re c ommended that an ad hoc committee be 
appoi nted to take the necessary steps in cooperation with interested 
Canadian organizations to deve l op such a national system. The National 
Advisory Committee further recommended that Dr. Robinson be appoint ed 
Chairman of the ad hoc commit ee with power to appoint members of his 
own choosing. 

These recommendations have been implemented and the ad 
hoc committee under the chairmanship of Dr. Robinson has been established 
and is functioning. The report of the ad hoc committee will be ready for 
presentation to the National Advisory Committee by April, 1966. 

Post-Doctorate Fellowships 

National Research Council post-doctorate fellowships tenable 
with the Geological Survey were first made available in 1956 when one 
fellowship was awarded. Since then a total of 24 men have held post­
doctorate fellowships with the Geological Survey. An illustrated bookl et 
describing the pos t-doctorate fellowships with the Department of Mines 
and Technical Surveys including those tenable with the Geological Survey 
is readily available ; it is given world wide distribution by the Nati onal 
Research Council each year. 
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In I 965 the Geological Survey reviewed a total of 83 
applications for No R. C. po st-doctora.te fellowships in the geological 
sciences. From these applicants t h e following 4 men were offered and 
accepte d fellowships with the Survey: 

De, Anirudda, B. Sc. (Calcutta) 1949 ; 
Ph. D. (Princton) I 96 I; 

Koeppel, V i ctor, D. Sc. (Zuerich) 1949; 

l a idu, P. S . 1 B. Sc. {Ind. Inst. Tech . ) 
1960· Ph.D. (U. B. C.) 1965 ; 

Rozkowski, A. T . , M.E. (Krakow) 1950 ; 
D. Sc. (Warsaw) 1964; 

Petrology 
(with Dr. C. H. Smith) 

Isotope Geology 
(with D r . R. K. Wanless) 

Geophysics 
(with Dr. B K Bhattacharyya) 

Hy r geology 
(with Dr. P. Mevbc om 1 

The following completed their terms as post-doctorate 
fellows in 196 5: Dr. Bernard Owe ns (February, 1965 )· Dr. Keiichiro 
Kanehira (September, 1965 ); Dr. Gene Laberge (August, 1965); Dr . S.K~ 
Babu (October, 1965). The one year term of Dr. Peter Blattner has b Pen 
extended from November, 1965 to November, 1966. 

ADMINISTRATIVE SER VICES 

LIBRARY 

M r s. î.I .. Kumrnern1ann 

Du ring the year the lib rary lest the services of M.r·' e · 
1orm, 

Byrnes :and Miss Pauline Manette, w ho resigner:l t t2.."ke ,Jr_sh•r '•" ,•J.-.,,_.:­
where. M rs . L. Whitney retired, and Miss V. Vezina :>-nèed her ternporaYy 
employment. Mr. A. Fishe r died. Miss Mary Willia1ns re turne from 
library school. T he library was fortunate i n obtaining the ae r vÏ<:P.s of 
Mr. Paul Laurendeau, Mrs. K. Nagy , Mrs. ouise Mah~ral (o• a pe1m, 

nent basis), and Mrs. C. M. Wistaff. 

Library statistics for the year a.r a'- f 11 ws: 

Books and pamphlets acquired hy p ur chase • • • • • • • • • 1,608 of which :!., o;::4 
were for OL t • 
sicl e offices. 

Canad ian government publications • • • • • • • • . • • • • . . • . 5, 15 5 
Canadian peri od ical s ........ . ....... .. ..... ... ... 2, 056 
Proceedings, transactions and bulletins of 

Soc ie t ie s ••....•...••.• °' • o • o •• o • • • • • • • • • • • • • • 7 , 6 6 0 
Foreign government publications • • • • • • . • • • • • • • • • • • 4,493 
Foreign periodicals ••••••••••.• o......... ... .. . .. 2, 4 20 

Total 23,392 
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Other data: 

Recorded loans, books, pamphlets and 
periodicals •. e •••••• o • ••••• o •••• o ••••••• ••• 

Interlibrary and occasional loans •..•..•.•..••••• 
Publications borrowe d from other libraries ••..•• 
Maps and charts loaned •.••.••.•.•••••.•••••.•. 
Maps and charts received , before sorting 

40,749 
8, 160 

391 
964 

Cards added to general catalogue • • • . • • . • • • • . • • • 13,295 
Items catalogued, including books, pamphlets, 

microfilms, monograpbs and analytical 
enti'-ie s ......••..•..••.....•.• °' ••• o • o • • • • • • 3, 9 0 5 

Volumes bound ..........................•... ,,,,. .1,016 
Scientific books purchased for persona! use of 

staff members at their expense............ • • • 99 

PUBLICATION DISTRIBUTION OFFICE 

Lo Touchette 

During 196 5 the Publications -Information Unit continued 
its fonctions as distributor of geological publications and information 
for the public, government departments, and staff members. 

During the year the following publications were received 
and made available for distribution. 

Economie Geology Series .. o •••••••••••••• g, • • • • • • • • • • • • • • • 2 
Memoir s ...•..•....•..•.•..•..•. o • • • • • • • • • • • • • • • • • • • • • .. • 2 
Bulletins {10 English and 2 French) • • • • • • • • • • • • . . • • • . • • . . • • 12 
Preliminary Pa pers (45 English and 2 French) • • . . • • • . • • . . • • 4 7 
Preliminary Papers (reprinted)......................... ... 21 
Miscellaneous Report Series • • . • • . • • • • • . • • • • • • . . • • • • • • • . • • 2 
Topical Reports . ...•................... o • •••• " • • • • • • • • • • • 9 
Water Suppl y Pa.pers (reprinted) • • • . • . . • • . • • • • . . • • • . • • • . • • 6 3 
Mise. Reports, Brochures, Lists, etc. ··••·••··•·•··•··•• 16 
Final Geological Maps • • • • • • • • . • • • • • • • . • • • • • • • • • • • • • . . • • • 18 
Preliminary Geological Maps (21 English and 1 French) • • • • • 22 
Aeromagnetic Maps (n ew issues) • • • • • • • • • • • • • . . • • . • • • • • • • • 707 

Aeromagnetic Maps (reprinted) ••••••·•••·•• .. ••·•••·••·••· 120 
Minera! Maps of Canada (French and English) • • • • • • • • • • • • • • 2 
Map 1039-A (revised edition) • • . • . • • • • • • • • • • • • • • • • • • • • . • • • 1 
Indices to G. S. C. Maps (revised) • • • • • • • • • • • • . • . • • • • • • • • • • 17 
Indices to Aeromagnetic Maps (revised) • • • • • • • • • • • • • • • • • . • • 4 



- 194 -

DISTRIBUTION DATA: 

Ma p s .•.. o •••• ••• •• o ••••••••••••••••••••••••• o • •• ••••• 

Repor ts ...•....... o •••••••••••••••••••••••••••••••••• 

I dices, listings, brochures, etc. • ••••••••••••••••••••• 

Total Distribution 

OTHER DATA: 

R~quests for p1tbllcations, i.n{ormation, R . &. M. ,. .... ~, •• 
Visitors (cash Sé:<.l 'S , 029 - ot~e rs 1,15 1) • • ....... .,. 

Notjfication lis t s ..... ., ,. . • .•.• "' .... . e . o o •• • •••• ,. ...... , • • ;a. .... , , 

Total publications advert:i.sed .. ..... ........... ........... ., 

PHOTOGRAPHIC SEC Tl ON 

E. C~ E lliott 

232,229 
7 9,1 52 
34,335 

345 ,716 

20,025 
2,180 

The photograp hie section is very h ased o 1 eport the 
recruitment of a photo librarian, which will fill a long felt r...ePd for the 
cataloging and filing of photographie negatives. 

T he work p roduction has shown a dec.id~rl dr p <luring 
the past year. This can only be attributed to sickne .., .. mong the staH, 
with los s of 143 man working da.ys. 

Production Report 

Contact prints ....... . ..... . ...... .. . ...... . ..... ... .. " •• 
Bromide enlargements • ..•...... .• •.•..•• ., ........... />I .. ,. 

Photo negatives made .... o- •••••••••• ,. • •••••• 1#, • • "' ~ • • •• , Cl • 

Photo nega.tives retouched .... .. . . .... .... . ............. . 
Photo negatives opaqued • • • • • • • • • • • • • • • • • • • • • . .. ....... . 
Photomicrographs ..... ~ ....•.. o .......... ............. c:. 

Macrophotographs ..•. e ...................... ~ •••••• ~ ••• 

Film positive s o••••o .. ..... ... . ..... . ..... . .. . .... .. . ... .. . ... tt••• 

Lantern sli des made .......... 0 ................ 0••• •·•· ••••• 

L antern slides bound ........... o ,. .... o ............ .. 4,, ....... . 

X ~- ray negatives made .. o o .......................... . "' .... . 

Autoradiographs ., ............ ., ........... . . ..... ... .... ~ • •... 
Photos dry m ounted ..... .... . . .. .. °' .. ............. . . -<!- •••• 

Exposures processed (field work) ••••••.•••••••.•••••••• 
Colour t:r:anÉ'parenè:ies made ••••••••••••••••••••••••••••• 
ëolour transpa.rencies processed •••••••••••••••••••••••• 
Colour slides made ... o o- •••••••••• •••• • •••• •••• •••••••• 

Col our slides bound .•..• o •••••••• o ....... o ............ . . 

Colour negatives made .................................... . 
Colour prints mad e .. ..... .... ...................... o ••••••••• 

Total 

18,828 
18,83 

2., 79; 
6 

10 
270 

1, 20 
13 
502. 
2b4 

8 
13 

368 
7 , 414 

860 
496 
152 
206 
176 
656 

53,897 
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STENOGRAPHIC POOL 

Mrs. M. Shanks 

Summary of work executed in the Stenographic Services 
during 1965 is as follows: 

Letters from d i ctaphone and stenorette • • • • • • • . • • • . • • • • • • . 988 
Letters from manu.script • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 3, 341 
Pages of reports from dictaphone and stenorette • • • • • • • • • • 316 
Pages of reports from manuscript •••••••••.••••••••••••• 10,757 
Pages of Preliminary reports • • • . • • • • • • • . • • . • • • • • • • • • • • • 5, 36 5 
Multilithmasters • ··•• o•o•o••••o•ooo•o••oo••oo•oo •••o o• 2,173 
Tabulated pages .•.••. o •••• o ..•. o o .. o •... o o. o.......... 1,004 
Long carriage tables .. 6. o ••••• o. o o- ••••••••• o. o •••••• o °' o 266 
Cards.°' .•..• e ••• o ••••••••••••• o •••••••• o- ••••••••••• o •• 

Forms .•........... o •••••• o •••• o •••• o •• o •••• °' o •••• o ••• 

10,161 
850 

24,316 Total of carbon copies produced •••••.•••••••••••••••.••• 
Secretarial relief supplied - days •••.••••••••••••••..••• 
Daily average number of operators in pool •.• •.• .••.•••••• 
Daily average of pers onnel on secretarial relief duties ••••• 
Daily time factor for assembling, elucidation of 

181 
8.43) 

• 72):-
9.15 

difficult manuscripts, and corrections 15% approx. 

Approximate assessment of wo r k: 

Letters = 30 to 40 lines single spacing, l J/2" marg:in, including 
address and salutation. 

Reports= 6 11 line, double spacing, 30/32 lines (6 11 x 10 11 approx.) 

Multilith masters = include large v ariety of work, i.e. double and 
single spacing work, tables, charts, etc . 

Tabulated pages = numerical statistics, correlation tables, etc. 

Cards = IBM type cards, geological records, technical indices, etc. 

Work in the Stenographic Pool continued in 1965 at a steady 
pace in much the same pattern as in past years. The big volume of 
typing is from October to May inclusive, but during the months June to 
September when secretarial relief is supplied and annual leave is taken, 
relatively, those remaining in the pool are kept as bus y typing to meet 
current demands and reports left by the geologists when they leave for 
the field. This year 181 days (an increase of 20 over 1964) were 
supplied in secretarial relief and report pages were up from 14,467 to 
16, 122 , accounted for poss ibly by the increase of outs ide publications. 
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These have grown to about two a week. Also l etters fr om dictaphone 
and stenorette, multiliths , tabulation, long carriage, and forms all 
showed an increased output. L ette rs from manuscript, reports from 
dictaphone, and cards showed a decrease, the latter a considerable 
oneo Of course some of the cards we type are c ons idered a backg round 
job and the decrease indicates t hat operators were bus y on more urgent 
~ork. 

In previous years 1t was stat d that a pprm,.im~ ely 15 pcr 
cent of the typists' time is spent on cor re1.. tion.; (pn.Ill,ipally authors' 
hanges), assembllng , checl-.i.ng spelling and pl2ce na-n-~e e1-,...., not t.') 

mention düficu.1.ties in elucidatin g poor wr Ung . 1 his ·as a mental 
estimate made by the supervis o r, but s he wis 11e::. 'c • __ c. !h~t ÎC' 

1965 under her direction the opt.cator :,; kept a recc.L·L. c,f t:.\; n · .. " - : 
on these duties and the figure of 15 p er cent is a .rrc:tty accu.rai st..;1.ttc.. 
ment. 

We are being called on more and more to type reports 
containing extensiv e and complex equations us ing ~ 1 eek and ma the -
matical symbols. It is gratifying to report that tl,e typ:ts we obtained 
in the fall of 1964 to en.able us to typ e these equatrnns are proving most 
effe ctive. It is hoped that a utho rs are satisfied with the extra care and 
attention that is given the se reports . 

During the year two of our operators w er fortunate in 
winning c ompetitions in the Branch, whi h meant u grading . Mrs .. 
Murphy went to Fuels and St. atigraphy and M rs . Yeager to G. S" C 
Editorial.. New recruits are shap ing up well. 

The Supervisor would like t put o n ... ecor thai dhe 
deplores the dropping of Typist 3 grade. This ~rc! ing, w.1:ch Wé..<s. 
really only the equivalent in salary of a Steno 2., hdp~c'l to 1econ1pense 
the experienced typists who put so much effort ~nto r- d.CC • 'ng ' 
complex nature of the scientific material they are callecl u pon to type 
in an acceptable form. 

LAPIDAR Y SECTION 

H . Wo Hay 

Report of w ork clone in Lapi dary secti n from Decem½e r 
16th, 1964 to December 15th, 1965. 



/ 
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Thin Sections ••••.••.••.•••••••••••• 6,437 
Polished Thin Sections............... 181 
Large Polished •.... o ••••••••••••••• 

Mounte d Polis he d ••••••.•••••••••••• 
Large Cut and Levelled ..••••••..•••• 
Frosted Slides ....... s. o ............ . 

Cutting of Jade ............ ., •....... 
Large Cut and Polished .•••.••••••.•• 
Sections to be covered ••.•••••••••.•• 

110 
11 

297 
8,000 

44 hrs. 
417 Sq. Ins. 
140 

Slabs-Cut-Sized - 1 x 3 x 1/4 • • • • • • • • • 4 

INSTRUMENTAL DEVELOPMENT SHOP 

G. A. Meilleur 

Re que ts for fabrication of instruments and services has 
once again reached a new level during the year of 1965. Demand from 
all divisions has increased although not all to the same extent. Ove r 
6 0 per cent of the effort has been concentrated on new developments, 
thus following the trend of previous years. 

After 5 years of operation the Instrumental Development 
Shop is staffed with 3 permanent employees and was fortunate in 
obtaining the services of 2 students for the summer months. The third 
position was filled in August, 196 5, with the arriva! of Mr. Cregheur. 

While an increase in personnel increased the shop 
potential, it has not been sufficient to satisfy the ever increasing 
demand. Henc e at the end of 1965, there is a backlog of work re­
quiring an estimated 2,400 hours of shop time. The above mentioned 
figures are for work o rders on hand and do not include anticipated 
projects. 

The following is a partial list of 1965 projects: 

1. Miniature switch for the collector assembly of Mass Spectrometer 
MS-4. 

2. Modification of portable diamond drill for l 1
1 and 1 1/2 11 cor es. 

3. Vessels for high pressure studies. 

4. Development of new instruments for rock sample orientation. 

5. Pneumatic packer for installation of transducer in well. 

6. Casing for underwater operation of transducer. 

7. Development of new components for as tatic magnetom'J;!tèr. 

8. One litre counter for Radiocarbon Dating Laboratory. 
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Time allotted pe r Divis ion was as follows: 

Ge ophys ics ...•........................•...•.... 
Petrologic al Sciences 
Economie Geology .. ~• . , o .... •••••••••••••••••••••••• 

Fuels and Stratigraphy ••••••• * . ................. . 

Administration . . ....... . .. . ................. .. .. 
Re gional Geology .. , ....... .. ........ , . _ •.. ,.. ...... . 

30% 
2 7% 
20% 
11 % 

7% 
5% 

In addition, approximateJ.y 15 per r,ent f the t0t;:il time 
was contracted to commercial shops. 

Activities du:dng the p ast rear havF• bPe ve rv div rRifi1!'1 

and challenging, we have appreciated thP c-O0p 0 -& ir · 0, c 11 n1 'r~ ,--_L 

of the staff and h ope to be able to prov·r!P -=-ver imDr ring SPrvi ·es. 

FIELD TELECOMMUNICATIONS 

J. Blanchard 

The 1966 field seaso:n will see the Pntrv 0-f the Department 
o f Mines and Technical Surveys into the single side band method of 
radio communication. There are now 12 single sir:le br1..TJd units on order 
at an approximate cost of $24 , 000. 

Because of certain technolog i cal limitations th time it 
will take for the transition .froro double sirle band fu1 c1.r:!.•ie:r to single 
side band s uppressed carrier cannot be cl0sely ~ edict- ci , 

The frequenc y of quartz crys tals varies with tempe r atti ! e. 
The electrical power requir ed to keep the crystals =tt a co ·1.-;t"' nr 1 <-rnr el:. 
ature is beyond the power capability of the dry hattery pack o{ .., ~ ·• P. 

transceivers. The crys t als need t o be placed in a const nt temperatl re 
enclosure to maintain the high rlegree of frequency ::iccnracy requ re -1 

Two ele c tronic instruments, not av~ilable r. mmP.rcially , 
have been designed, prototype's c ons t ructe d and field tes tcd . The Ïrst , 
a four-channel simultaneous receive r is now in field service. The 
second, a reference signal tuning s o urce is being manufactured unde.,. 
contract. 

N inety-five p er cent o f radio repair and overhaul ma nte­
n ance is done by commercial firms. T he greater part of this maintenance 
is let by tender. VHF - FM, Mi cro-Wave , and other units of critical 
frequency accuracy are service d by firms that specialize in this t ype of 
maintenance, and which have given the department satisfactory service 
in previous years. 
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New purchases this year: 

HF Trans ceivers . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 
HG Transistor receivers • • . • • • • • • • • • • • • . • • • • • • • • • 37 

Total number of units •••.••••..••••••.••.••••.•••• 373 
Number of radio equipped parties • • . • • . • • . • . • . • • . . • .72 

A number of obsolete transceivers have been turned over 
to Crown Assets for disposa!. 

This year for the first time there were enough spare 
transceivers for issue on temporary field assignments, to fill all 
requests from departmental field ofHcers. 

The rapid expansion of this position has created a work 
load too great to be performed by one person. A permanent technica. 
assistant is mandatory if it is to continue to be an asset to this 
department. 
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APPENDIX I 

STAFF LIS T 

G eological Survey of Canad a 

Director' s Offic 

1 Director 
Fortie r , Y. O. 

1 Secretary t o Exe utive 
Arscott, Mrs . M. M. 

1 Chief G eologist 
Lord, C. S. 

1 Secretary to E xe cutive 
Derry, Miss G.E. 

1 Sr . Sc. Off. 1 
Hall, E. 

1 Steno. 3 
Morency, Miss L.S. 

Special Projecta . 

2 Chief of Division 
Lang, A. H. 
Stockwell, C. H. 

Secretary .Nat. Adv. Comm. 

1 Sr. Geologist 
Henderson, J.F. 

Manuscripts & Cartography 

1 Geologist 5 
Harker, P. 

Manus cripts 

2 Geo 1ogist 4 
] ac kad a r , • Ci • 

J mess, f,.E, 

C:k-k 1 
M aho11è '> , :,fr s . 

1 , te . 3 
Yeage.::- , Mrs . MwA. 

C artography 

1 Tech, OH. 7 
Daughtry, G. S 

1 Clerk 3 
L essard, Miss J.M 

1 Tee nician .t 

Mc r2cLe , J.l ~. 

Plann·ng 

1 T ch- Off. 6 
Williams , L. A. 

Editing & Contrac ts 

1 Tech. Off. 6 
McNeil, C.E. 

\ 



-.. ) 
Compiling 

1 Tech. Off. 6 
Nunn, E. P. 

1 Drafts . .4 
Leader, R.E. 

2 Super. Dr. 2 
Debain, P. 
Dumbrell, E. A. 

2 Map Comp. & Comp. 
Daugherty, R.F. 
Raddatz, Miss M.A. 

6 Drafts .. 3 
Barbary, G. J. 
Heyendal, H. A. 
King, J. A. 
Kovachic, Mrs. H. 
Lavigne, G. H. 
Nichol, H. S. 

Drafting (Illustrations) 

1 Drafts. 5 
Gardham, F. J. 

2 Drafts. 4 
Finn, H. J. 
Edwards, B. 

5 Drafts. 3 
Hayne, M.F. 
Heney, F. J. 
Hill, B.G. 
Saffin, R. E. 

4 

Vermette, W. P. ( Calg.) 

5 Drafts. 2 
Browne, J. A. 
Corriveau, J.P. 
Potvin, R. Y. 
Sutcliffe, W. J. 
Yelle, J.S. 
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Drafting (Illustrations) continued 

5 Drafts . . 1 
Canthart, J.A. 
Grenier, N. 
McKenzie , N. M. 
Pelletier, Miss A. E. 
Sauvage au, R. 

Draftin g (Ma.ps) 

1 Drafts. 5 
Ba.bcock, L. W. 

2 Drafts . 4 
Be rnard, M. G. 
Gagnon, J. G. E. 

10 D:.ëafts. 3 
Bencik, K. 
Cooke, Miss. B. J. 
Hill, R. S. 
Howe, K. G. 
MacLachlan, L. A. (Calg.) 
Mainville, B. 
Romhild, R. C. 
St. Pierre, M. 
Thomson, J. W. 
Whitman, G. S. 

1 Drafts. 2 
Gagne, R. M. 

1 Asst. Tech. 3 
Young, W. G. 

Negative Engraving, 
Colour Negatives 

1 Drafts. 4 
Williams, J. B.F. 

3 Drafts. 3 
Daley, L. A. 
Papps, T. L. 
Walter, D.J. 



Negative Engraving, 
Colour Negatives (Cont'd) 

1 Drafts . 2 
Thomson, H. A. 

1 Drafts. 1 
Enright, M. L. 

Photo- Mech. Map Photo 

1 Process Camera Operator 
Buck, N .E. 

1 Asst. 3 Litho or Photo 
Foshay, G. N. 

1 Asst. 1 L itho or Photo 
Snyder, W. M. 

Printing and Photostat 

1 Technician 2 
Major, A. C. 

2 Asst. 2 L itho or Photo 
Fairfield, R. D. J. 
Wils on, G. B. 

1 Asst. 1 Litho or Phot o 
Mackenzie, R. J . G. 
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Marine Geology - Dartmouth, N. S. 

1 Geologist 4 
Pelletier, B. R. 

1 Sr. Sc. Off. 2 
King, L.H. 

2 Geologist 3 
Marlowe, J.I. 
Wagner, Miss F.J.E. (Ottawa) 

2 Geologist 2 
Bartlett, G . A. 
McMullen, R. M. 

Marine Geolo gy - Dartmouth, 
( Continued) 

4 Sc. Off . 2 
Buckley, D .E. 
Grant, A. C. 
Kranck, Miss K.M. 
Vilks, G. 

2 Technician 2 
Connier, R. 
D uncan, -h A. 

1 Asst. Tech. ~ 

Haller , A. T . 

1 Technician l 
Pitcher, Miss S. S. M. 

British Columbia Office 

1 Geologist ::, 
Armstrong, J E,. 

1 Sc. Off . 2 
Leaming, S. F. 

1 Cle:i:- 4 
MR-rhl.e. Mr'"'. I', 

1 Stenographêi:- 3 
Lee, Mrf>. E '. ... \.. 

1 Clerk 2 
Bowman. Mrs . V, C . 

Whitehorse Office 

1 Geologis t 4 
Green, L.H. 

1 Clerk 3 
Phillips, Mrs. E. C . 

N. S. 

' ---



• Administrative Services 

1 Admin. Off. 6 
Pollitt, K. 

1 Admin. Off. 3 
Lajoie, L. J. 

1 Stenographer 3 
Baker, Mrs. R.D. 

Attendance 

1 Typist 3 
Shields, Mrs. L. 

Accounts 

1 Admin. Off. 1 
Raymond, J. E. 

2 Clerk 3 
Fahey, G. O. 
McNaught, Mrs. M. E. L. 

Branch Registry and 
Messenger Service 

1 Principal Clerk 
Reynolds, M r s. E. V. 

1 C lerk 3 
McGuire, Mrs. V. M. 

1 Clerk 2 
O'Dwyer, Mrs. F. 

1 Clerk 1 
Perron, Miss M. I. N. 

1 Cleri cal Ass t . 
Patry, Miss G. M. 
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Geological Information 

1 Supervising Clerk 
Touchette , L. J. 

1 Clerk 4 
Letang, E.G. 

l Clerk 3 
Lortie, L.H. 

2 Clerk 2 
Clarke, C. R. 
McNabb, Mrs. S. W. A. 
Vachon, D.M. 

1 T yp ist 2 
Drapeau, Mrs. G.M. 

Stationery & Office Supplies 

1 Cle rk 4 
Smith, D.D. 

1 Clerk 3 
Moreau, V. 

1 Storeman 2 
Char le bois, G. J. 

1 Driver 
Cayer, H. H. 

Photographie 

1 Technician 4 
Elliott, E. C. 

3 Photographer 4 
Cooke, F. J. 

-Emslie, J. B. 
Thorpe, E. 



Photographie continued 

2 Photo g rapher 2 
White, Miss J. la 
Skuce , C . A. 

1 Tech. Off. 2 
Beckstead, D. C e 

2 Technician 1 
Kempt, J .W. 
Stafford, W. G. 

Library 

1 Librarian 5 
Kummermann, Mrs. N. I. 

2 Librar ian 1 
Nagy, Mrs. K. 
Williams, Mis s .M . E . 

1 Tech. Off. 3 
Lindsay, Miss L. E. 

1 Clerk 3 
Stewart, Miss T. G.. 

1 Clerk 2 

Mahe r al, Mrs. L. 

1 T ech. Off. 2 
Laurendeau, P.E. 

1 T ypist 2 
Wistaff, Mrs. C. M. 

Stenographic Pool 

1 Clerk 4 
Shanks , Mrs. M. A. 

1 Clerk 3 
Partington, Mrs. G. 
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Stenogra phi c Pool continued 

2 T ypist 3 
Casey, Mrs . M. 
Millar, Miss M . 

6 Typist 2 
Ai- sworth, Mrs. H. B. 
Bou rier, Mis P C:. 
Mahon y, Mrs. G.I. 
Rkhard,. M:r.s B.G 
Staffo-d, rs D. -• 
Welsl,. rc. P. P 

3 T yp5M 1 
oldsL in , M.,.s R. S 

Lafrance, Mfrs P . A . 
Pichette , M 1ss M.H. 

'Technical Services 

1 T ech nica Office r 5 
Jones , F. 

Lapid ary 

1 T echnicia 3 
Ifay, .w .. 

2 Technjr 
0

? 

M cEwan, ,()~ 

WhHehead, A.. 

1 Asst . T ee}>. 3 
emers, Y. 

Equipment Ofïce 

1 Clerk 3 
Ro zon, R. 

'., 



' ..... / Instrument Shop 

1 Tech. Off. 4 
Meilleur, G . A. 

2 Technician 2 
Cregheur, A. Y. 
Fournier, J. P. 

Carpenter Shop 

1 Carpenter 
Carey, E. L. 
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REGIONAL GEOLOGY DIVISION 

1 Chief of Di vis ion 
Douglas, R. J. W. 

1 Clerk 4 
Paquette, Mrs. A. M. 

Appalachian 

1 Geologist 5 
Neale, E.R. W. 

3 Geologist 4 
Anderson, F. D. 
Kelley, D. G. 
Poole, W. H. 

2 Geologist 3 
Bens on, D. G. (Bedford) 
Williams, H. 

1 Geologist 2 
Gillis, J. W. (Bedford) 

Eastern Shield 

1 Geologist 5 
Duffell, S. 

Eastern Shield continued 

5 Geologist 4 
Fahrig, W. F. 
Frarey, M. J. 
Goodwin, A. M. 
Stevenson, I. M. 
Taylor, F. C. 

4 G e o l og i s t 3 
B aragar, W. R. A. 
Ems lie, R . F. 
Jacks o n , G. D . 
Ski nner, R. 

Western Shield 

2 G e o l ogis t 5 
Wright, G. M. 
Tremblay, L.P .. 

5 Geologist 4 
Bell, C. K. 

-Eade, K. E. 
Fraser, J. A. 
Heywood, W. W. 
McGlynn, J. C . 

3 Geolog ist 3 
Bae r , A. J . 
Bostock , H . H . 
Donaldson, J.A. 

1 Geologi st 2 
Reinhardt, E. W. 

1 Sr. Sc. Off. 1 
Davis on, W .L. 

Cordilleran 

1 Geologist 5 
Little, H.W. (B.C.) 



Cordilleran c ontinued 

8 Ge ologist 4 
Campbell, R. B. (B. C .) 
Gabrielse, H. 
Leech, G . B. 
Muller, J.E. ( .C.) 
R o d di c k , J. A. (B . C • ) 
Souther, J . G. (B . C.) 
Tipper, H. W. 
Wheeler, J. Oe (B. C.) 

2 Geologist 2 
Blusson, S. L. 
Hutchis on, W. W. (B, C. 
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Palaeontology continued 

1 Sc. Off. 2 
Uye no , T. T. 

1 T ech. Off. 3 
Botte, B e J. 

1 Technician 3 
Callahan, J. J. 

1 T e chni.cia .1 
Matte. J.8.1, 

2 As s t . T 0 h 1 
Jarvis, O. C. 
Moore, G P. 

FUELS A ND STRATIGRAPHY DIVISION 1 Steno. 3 

1 Chief of Division 
Caley, J.F . 

1 Clerk 3 
Riddell, Mrs. N.H. 

Palaeontolog y 

3 Geologis t 5 

McLaren, D. J . 
Jeletzky, J. A. 
Tozer, E. T. 

5 Geologist 4 
Bolton, T. E. 
Copeland , M. J. 
McGregor, D a C. 
Nor ris, A. W. 
Sinclair, G. W. 

3 Geologist 3 
Bamber, E. W •. 
Cumming , L. M. 
Norford , B. S. 

1 Geologist 2 
Fritz , W. H. 

Murph y, M s. F.M. 

1 Cle rk 2 
Carbone, S. 

Senior Research 
Palaeontolog ist 

1 Geologis t 5 
F rebold, r 

P troleum Geo~ogy 

1 Ge logist 5 
Norri , .,K 

5 Geologist 4 
Aitken, J. D. (Calg .) 
Irish, E. J. W. ( Calg. ) 
L iberty, B.A. 
Price , R. A . 
Stott , D. F. (Calg .) 

3 Geologist 2 
MacQueen, R. W . ( Calg .) 
Ollerenshaw, N. C. 
Taylor , G. C. 

'-.r' 



Petroleum Geology continued 

1 Sr. Sc. Off. 2 
Sanford, B. V. 

1 Sr. Sc. Off. 1 
Latour, B. A. (Calg .) 

2 Sc. Off. 3 

1 

1 

2 

1 

Howie, R . D. 
MacLean, B. 

Technician 2 
ter Haar Romeny , 

Clerk 3 
Wragg, Miss C.E. 

Asst. Tech. 3 
Bova, P. 
Seguin, R.J.G. 

Asst. Tech. 1 
Lafontaine, J. M. 

Arctic Islands 

1 Geologist 5 

W. U. 

Thorsteinsson, R. (Calg.) 

1 Geologist 4 
Chris tie , R. L. 

2 Geologist 3 
Kerr, J. W. {Calg.) 
Trettin, H. P. {Calg.) 

Western Plains Office 

2 Geolog i st 5 
Wickenden, R. T.D. 
Belyea, Miss H. R. 

2 Geologist 3 
Burk, C. F. 
Procter, R. M. 
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Western Plains Office continued 

3 Geologist 2 
Pugh, D. C. 
MacKenzie, W. S. 
Nassichuk, W. W. 

2 Sr. Sc. Off. 1 
Chamney, T. P. 
P r ice, L. L. 

1 Sc. Off. 3 
Tassonyi, E. J. 

2 Sc . Off. 2 
Cox, R. L. (Ottawa) 
Martin, H. L. 

1 Tech. Off. 3 
Jone s, Mrs. M. 

1 Tech. Off. 2 
Banni ng, W.J. 

1 Technician l 
Herron, D. L. 

1 Asst. Tech. 3 
Bower ing, A. L. 

1 Asst. Tech. 2 
Heinrich, A. G. 

1 Clerk 4 
Brooks, Mrs. M. H. 

1 Clerk 2 
Penley, Miss W. L. 

3 Typist 1 
Dennis, Mrs. V. 
Seburn, Mrs. M.A. 
Walters, Miss P. L. 



Coal Res e arch 

1 Ge ologist 5 
Hacquebard , P. A. 

1 Geologist 3 
Came r on, A. R. 

2 Sc. Ofî . 3 
B irmingham , T. F . 
D o nald son, J . R . 

1 T e c h. Off. 4 
Barss, M . S. 
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ECONOMIC GEOLOGY DIVISION 

1 Chief of Division 
Robinson., S. C . 

1 Clerk 4 
Burns , Miss E. M. 

Central T ec hnical Geological F ile s 

1 Cle rk 3 
Shurben, M rs. P8 K. 

Geology of Mineral D eposit s 

1 Geologist 4 
Whitmore, D. R. E. 

1 Geologist 5 
Kindle, E. D. 

5 Geolo gist 4 
Gross, G.A. 
McCartney, W.D. 
Mulligan, R. 
Ros coe, S. M. 
Rose, E.R. 

l Geol ogist 3 
Chamberlain, J. A. 

Geology of M i n eral 
Deposits continued 

1 Sc. Off . 2 
McLe od, C. R . 

1 Tech~ Off. 4 
Johns ton, A. G . 

1 Asst. T e ch. 2 
B urke. • D, 

Geo c h e mist ry 

1 G eo l o g·st 
Boyle , R, W. 

2 Geolo gist 3 
C ameron, , • . 1 . 
Currie , K L . 

2 Geologist 2 
For t e s cue , A. C . 
Sangst F . 

2 Sc. Off . 3 
Dyck, W. 
L yrch , J , ... 

1 Sc . Off. 2 
Hor n.b rook, Ee H. W. 

1 T e ch. OfL 2 
H o rton , R . E. 

1 Technician 3 
Lavergne, P J. 

1 Technicia n 2 
Mihailov, G . 

2 Technician 1 
Durham, C. C. 
Pelchat , J.C. 



Pleistocene Geology 

2 Geologist 5 
Fyles, J . G. 
Prest, V. K. 

7 Geologist 4 
Craig, B. G. 
Gadd, N. R. 
Henderson, E. P. 
Hughes, O.L. (Calg.) 
Lee, H.A. 
Stalker, A. M. 
Terasmae, J. 

2 Geologis t 3 
Blake, W. 
St.. Onge, D. A. 

4 Geologis t 2 
Fulton, R. J. 
Klas sen, R. W. (Calg.) 
Lewis, C .. M. 
Rutter, N. W. (Calg .) 

1 Tech. Oif •. 4 
Mott, R. J. 

1 Technician 3 
Field, D. E. 

1 Technician 1 
Kelley, R. G. 

Engineering and Ground­
water Geology 

1 Geologist 5 
Brown, l. C. 

1 Geologist 4 
Meyboom, P. (Calg .) 

1 Sr. Sc. Off. 2 
Owen, E. B. 
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Engineering and Ground­
water Geology 

2 Sr. Sc. Off. 1 
Charron, J. E. 
Halstead, E. C. (Vanc.) 

2 Geologist 3 
Scott, J. S. 
van Everdingen, R. O. 

2 Geologist 2 

Carr, P.A. (Bedford ) 
Delorme, L. D. (Calg.) 

1 Sc. Off. 3 
Gilliland, J. A. 

3 Sc. Off. 2 
Freeze, R. A. 
Lissey, A. 
Parsons, M. L. 

1 Sc. Off. 1 
Law son, D. W. 

1 Technician 2 
Pearce, R. G. 

Yellowknife Office 

1 Sc. Off. 2 
Thorpe, R. I. 

1 Clerk 3 
Braden, Mrs. E. 

PETROLOGICAL SCIENCES 
DIVISION 

1 Chief of Divis ion 
Smith, C. H. 

1 Clerk 3 
Gougeon, Mrs. C. L. 



Mineralogy 

1 Geologist 4 
T raill, R J . 

3 Sr . Sc . Off. 1 
Steacy, H. R. 
L achance , G .• R. 
Rimsaite, Miss J. 

1 R e s . Sc .. 1 
Aum~nto, F . 

2 Sc. Off . 3 
J ambor, J . L . 
Sabina, Miss A. P. 

1 Sc. Off. 1 
Hunt, Miss C . M. 

1 Tech. Off. 2 
Delabio, R. N. 

1 Asst. Tech. 2 
Bartlett, Mrs. M. E. 

Mineral Separation Lab. 

1 Tech. Off. 3 
Gauthier, C. H. R. 

1 Technician 3 
Paris, J. C. 

1 Technician 1 
L a rose, J. M. 

2 Asst. Tech. 3 
Machin, D. B. 
Turpin, J. 

3 Asst. Tech. 2 
Gauthier, P.J. 
Houle, A. 
Valenzuela, J. M. 
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Isotope and Nuclear Resea.rch 

1 Sr. Sc. Off. 3 
Wanless, R. K. 

3 Sc. Off. 3 
Loverid ge, W. D . 
Lowdon , J. A . 
Stevens , • A. 

l Techni.cia ~, 3 

Sulliv n, R. W • 

1 T erhntci_;,-., l 
R obe,,·tsor, I \11. 

1 Asst. Tech. 3 
Bradsha , C. D. 

1 A sst. Tech. 2 
C l a ir , JeF• 

P e tr l o gy 

1 G eologist 5 
R ees o r, J. E~ 

R es. Sc. 1 
Froe se, E 

1 Geologist 3 
Irvine T. ï # 

2 G e ologis 2 
Dou g l as, J. A, V. 
Findlay, D C . 

Data P roce s sing 

1 Geologis t 4 
Dawson, K. R. 

1 Geologist 3 
Agterberg, F. P. 



• 

Analytical Chemistry 

1 Sr. Sc. Off. 3 
Maxwell, J. A. 

Chemical Lab. 

1 Sr. Sc. Off. 2 
Abbe y , S. 

2 Sc. Off. 3 
Courville, S. 
Sen Gupta, J. G. 

2 Technician 1 
Bouvier, J. L. 
Church, K. A. 

2 Asst. Tech. 3 
Gibs on, W. A. 
Watson, Mrs . F. J. 

3 Asst. Tech. 2 
• Brewer, Miss M. A. 
Brown, D. A. 
Seymour, Miss L . J. 

Spectrographie Lab. 

1 Sr. Sc. Off. 1 
Champ, W.H. 

1 Tech. Off. 4 
White, W. F. 

1 Technician 2 
Malone, J. P. 

GEOPHYSICS DIVISION 

1 Chief of Division 
Morle y, L. W . 

1 Steno. 3 
Goodman , Mrs. N.D. 
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E. M. & Resistivity 

1 Sr. Sc. Off. 2 
Collett, L. S. 

1. Sc. Off. 3 

Ahr e ns, R. H. 

1 Sc. Off. 2 
Wyder, J. E. 

2 Technician 3 

Gouvreau, C. 
Stauffer, W. J. 

1 Technician 2 
Flint, T. R. 

Fed/Prov. A e romag. Surveys 

1 Geologist 4 
MacLaren, A. S. 

1 Tech. Off. 5 

Ready, E.E. 

2 Map Comp. & Comp. 
Chretien, Miss M. B . 
Derouin, E. J. 

1 Map Comp. & Com p. 
Haley, E. L. 

Magnetic Methods 

1 Sr. Sc. Off. 2 
Hood, P.J. 

2 Sc. Off. 3 
Bower, Miss M. E. 
Sawatzky, P. 

1 Tech. Off. 4 
Owens, K. H. 

1 Technician 4 
Knapp, H. W.C. 

4 

3 



Magnetic Methods continued 

1 Technician 3 
Dicaire, A. 

1 Map Comp. & Comp. 4 
Reve le r, D. 

The o retical Geophys i cs 

1 Sr. Sc. Off . 2 
Bhattacharyya , B . K . 
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1 Map Comp. & Comp . Super. 1 
Langlo is , R. J . 

1 Map Comp. & Comp. 4 
Dods, S. D. 

2 Map Comp. & Comp . 3 
Laurin, Mrs . T.C. M. 
Zieman, F. W . 

1 D rafts. 1 
Abbinett, D. D. 

1 Map Comp. & C omp. 1 
Roy , A. Y . 

R ock Magnetism 

1 Geolo gis t 4 
Larochelle, A. 

1 Sc. Off. 3 
Schwary, E. J. 

1 Technician 2 
Christie, K. W. 

1 Technician 1 
Fred a, . G. N. 

Seismic 

1 Sr. Sc . Off . 2 
Hobson, G.D. 

1 Sc. Off . 3 
Overton, A. 

1 Technician 4 
MacAulay, H. . 

1 Techn1c1an 3 
Ho 15 '-· ' 

. ... 

Remote orne Sens ng 

l Geologis t 4 
Gregory, A. ' 

1 Geologist 2 
B ecker, A. 

1 Tech. Off. 6 
Washkurak, S. 

On Loan 

Technici n 3 

B anch rd , J. 

t 



1 

REGIONAL 
GEOLOGY 
(R . J . W. DOUGLAS) 

Appalachian 

Eastern Shield 
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Cordilleran 

GEOLOGICAL SURVEY OF CANADA 

DIRECTOR 
(Y. O. FORTIER) 

CHIEF GEOLOGIST 
(C. S. LORD) 

ADMIN. OFFlCER 
(E. 1. K. Pollitt) 
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FUELS AND 
STRATIG RAPHY 
(J. F. CALEY) 

Petroleum Geology 

Arctic Islands 

Stratigraphie 
Palaeontology 

Systematic 
Stratigraphy 

Coal Research 

Western Plains 
Office 

1 
Geological 
Manuscripts and 
Ca rtography 
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ECONOMIC PETROLOGICAL 
GEOLOGY SCIENCES 
(S. C. ROBINSON) (C. H. SMITH) 

Geology of Analytical 
Minerai Deposits Chemistry 

Geochemistry 

Pleistocene 
Isotope and 
Nuclear Geology 

Geology 

Engineering and 
Grou ndwater Mineralogy 

Geology 

Central Petrology 

Technical Files 

Yellowknife Office Data Processing 
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GEOPHYSICS 
(L. W. MORLEY) 

E.M. and 
Resistivity 

Fed/Prov. 
Aeromagnetic 
Surveys 

Magnetic Methods 

Theoretical 
Geophysics 

Rock Magnetism 

Seismic 

Remote Airborne 
Sensing 
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Administrative 
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• Marine Geology 

• Special Projects 
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COMMISSION GÉOLOGIQUE DU CANADA 

DIRECTEUR 
(Y. O. FORTIER) 

GÉOLOGUE EN CHEF 
(C. S. LORD) 
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COMBUSTIBLES ET GÉOLOGIE 
STRATIGRAPHIE ÉCONOMIQUE 

(J. F. CALEY) (S. C. ROBINSON) 

Géologie du pétrole Géologie des 
gîtes minéraux 

Îles arctiques 
Géochimie 

Paléontologie 
stratigraphique Géologie du Pléistocène 

' 
Géologie appliquée 

Études stratigraphiques et hydrogéologie 
systématiques , 

Service central 

Recherches houillères de documentation 
technique 

Bureau des Prairies Bureau de Yellowknife 
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Manuscrits 
géologiques et 
cartographi~ 
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AGENT D'ADMINISTRATION 
(E. L K. Pollitt) 
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RECHERCHES GÉOPHYSIQUE 
PÉTROGRAPHIQUES (L. W. MORLEY) 

(C. H. SMITH) 

Chimi€ analytique Résistivité et 
électromagnétisme 

Relevés 
Géologie isotopigue ~romagnétiques 

et nucléaire fédéraux et provinciaux 

Magnétométrie 

Minéralogie 
Géophysique pure 

Magnétisme des roches 
Pétrologie 

Séismique 

Détection aéroportée 
Centre des données par télécommande 

■ 

Services 
administratifs 

• Géologie marine 

• Entreprises spéciales 

• Secrétaire, Commission 
consultative nationale 

11111 
Bureau de la 

Colombie-Britannique 

Il Bureau de Whitehorse 
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