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PREFACE 

Important to Canadians concerning their goal of self-sufficiency in energy is the 

development of petroleum and natural gas fields in the frontier areas of Canada. A 
significant portion of this vast potential lies in our northern regions: in the sub-Arctic 

mainland, the Arctic Archipelago, and the seafloors of Baff in Bay, the Beaufort Sea, 

and the connecting island seaways. The Beaufort Sea region held early promise when 

oil was discovered at Prudhoe Bay, A laska, and at Atkinson Point on the northern coast 

of the Tuktoyaktuk Peninsula. Further encouragement arose from results of the marine 

geophysical surveys, which indicated the occurrence of thick sequences of sediments 

and geological struc tures suitab le for the entrapment of hydrocarbons beneath the 

Arctic seabed. Because of their superb economic potential and the urgent need for 

self -suffic iency in petroleum, drilling authority was granted to the Canadian companies 

exploring in the Beaufort Sea. 
But blowouts and accidents on the seafloor could occur due to engineering 

hazards such as ice-scouring, permafrost, gas, and soil failure. Navigational hazards 

such as sea ice on the surface, and the widely distributed shoa l-like pingos on the 

seafloor could cause an accidental oi l spi ll . The risk to the coastal and marine 

environment existed but the impact was unknown. There was an urgent need for an 

understanding of the natural framework of the region, including the biological and 
physical relationsh ips and the possible damage to this association by an oil spi ll. 

Equally as important was the threat to a human culture that had persisted for more than 

5000 years. Therefore, in 197 4 -7 5, while a moratorium was held on drilling, the 

Federal Government and a segment of the Canadian petroleum industry joint ly formed 

the Beaufort Sea Project. 

This undertaking was federally administered, and carried out more than 40 

research projects concurrentl y. Such studies dealt with climatology, ice, oceanog­

raphy, the seabed and shoreline, as well as the migration routes, habits and 

populations of fish, seals, polar bears, fox, whales and birds. In addition, cultural and 

social aspects of the native people, transportation, oil spi ll s and related contingency 

planning and many other scientific and technolog ical aspects were studied. 
From this work several major issues emerged: the desirab ili ty and feasibility of 

commercial explo itation of hydrocarbon resources; the protection of the natural 

environment and species; the preservation of the native culture. The Mackenzie­

Beaufort region is an immense supporter of life. Commonly four million birds use this 

area for staging and nesting, innumerable fish-spawning streams exist, and larger 

marine and land animals are both visitors and users of the area. Off shore beneath the 

Beaufort Sea are enormous potential reserves of hydrocarbons, and their development, 

in keeping with the National Energy Program, must be managed with skill and good 

judgement. It is toward this combined end of resource development and environmental 

protect ion that pertinent background information was assembled in cartograph ic form 

in order to produce a marine science at las of the Beaufort Sea region. 

Materials and observations for this at las were gathered from aircraft, an ice 

platform, ships and launches, submersibles, and scuba divers. Included here are the 

products of a wide range of technologies: satell ite imagery, laser profilometry, radar, 

photography, underwater television, electron and transmission microscopy, X­
radiography, spectrochemi stry, seismic and sonic displays, graphical devices, and a 

var ied cartography. Because the var ious sc ientif ic disciplines exemplified required 

regional maps in some cases and local maps in others, the data maps are drawn at 

different scales. This produced some efficiency and economy in production, 

particularly when the density of data was more suitable for sma ll er maps. In certain 

cases, such as the spectrochemical ana lyses of sediments, analyti cal results are 

plotted, but for most other data, the information is organized according to classes and 

quality, and may be contoured or illustrated by means of symbols or colours. 
More than 60 investigators have contributed to the Beaufort Sea atlas and, in 

many cases, explanations and interpretations have been given to make the work more 

meaningful. The spectrum of subjects includes environmental aspects such as 

climatology, ice, oceanography; the geosc iences including regional and surf icial 

geology, geophysics, seafloor morphology, coastal processes, and sed iments; and 

severa l contributions on ancient and modern ecology. These topics are illustrated in 

different fo lios in order to appeal to an audience with wide interests and different 

backgrounds. Altogether the folios comprise the Beaufort Sea atlas wh ich is designed 

to serve resource developers, explorat ion companies, scientific communities, 

government agencies, schools, and the interested Canadian public. Fundamentally it is 

also organized to provide background and baseline information for safe environmental 

and engineering designs, both of which have the same, single purpose of protection for 

the environment while the development of much needed energy resources is underway. 

R.A. Price, 

Director General 

Geological Survey of Canada 

PREFACE 

Pour atteindre f'autarcie energetique, /es Canadiens doivent mettre en valeur /es 
gisements de petrole et de gaz natLJrel des reg ions pionnieres du Canada. Or, une 
grande partie de ce vaste potentiel se trouve en milieu nordique, c'est-a-dire dons le 
continent subarctique, dons f'archipel Arctique et dons le sous-sol de la baie de Baffin, 
de la mer de Beaufort et des chenaux interinsulaires. Des gisements de petrole ont ete 
decouverts a Prudhoe Bay, en Alaska, et a la pointe Atkinson, sur la cote nord de la 
peninsufe de Tuktoyaktuk, et on a aussitot fonde de grands espoirs sur la region de la 
mer de Beaufort. Ces espoirs on! ensuite ete renforces par /es travaux de prospection 
geophysique en mer, qui ont revele /'existence, sous /'ocean Arctique, d'epaisses 
successions sedimentaires et de structures geologiques favorables a /'accumulation 
d 'hydrocarbures En raison de /'importance economique considerable de ces 
ressources et de /'urgente necessite pour le Canada d'assurer son autosuffisance en 
petrole, /es societes canadiennes qui explorent la mer de Beaufort ont rer;u 
f'autorisation de proceder a des forages. 

Toutefois, le milieu marin n 'est pas a /'abri des eruptions de puits de petrole ni des 
autres accidents, /'action erosive des glaces, le pergelisol, le gaz et /es ruptures de sol 
presentent un danger constant. En surface, /es glaces flottantes et ces hauls-fonds Ires 
repandus que /'on appelle "p ingos" sont un danger pour la navigation et pourraient 
etre a f'origine d'un deversement accidentel de petrole. On savait que /'exploitation 
petroliere comportait des risques pour le milieu cotier et le milieu marin, mais on en 
connaissait ma/ /'ampleur. II etait done urgent de comprendre le cadre nature/ de la 
region, notamment /es relations entre fa vie biologique et le milieu physique, et de 
savoir comment un deversement de petrofe pouvait le toucher. Ces activites en mer 
avaient une autre consequence tout aussi grave el/es menar;aient une civilisation vieille 
de plus de 5 000 ans. Cest pourquoi en 1974-1975, pendant qu 'un moratoire elait 
impose sur le forage en mer, le gouvernement federal et un groupe representatif de 
/'industrie petroliere du Canada se son! associes pour mettre sur pied le Proiet de fa mer 
de Beaufort. 

Geree par le gouvernement federal, cette entreprise a mene de front plus de 40 
proiets de recherches sur des suiels Ires varies climatofogie, glaces, oceanographie, 
milieux marins et littoraux, migrations, comportement et recensement des poissons, 
phoques, ours blancs, renards, bale ines et oiseaux. Elle s'est en outre penchee sur !es 
aspects cuf turefs et sociaux des autochtones, sur !es modes de transport, sur /es 
deversements de petrofe et !es mesures d'urgence requises en cos d 'accident, et sur 
beaucoup d'autres questions de nature scientifique et technofogique 

De ces travaux ont decoule plusieurs questions importantes. Est-ii souhaitable et 
possible d'exploiter commercialement /es ressources en hydrocarbures2 Comment 
proteger le milieu nature/ et /es especes qui y vivent2 Comment preserver la culture des 
autochtones2 La region de la mer de Beaufort et du delta du Mackenzie est un 
immense habitat de la faune. Elle sert de lieu de rassemblement et de nidification a 
quatre millions d 'oiseaux. Elle regorge de frayeres et accueille des animaux terreslres et 
marins de plus grande faille. Les fonds marins de la mer de Beaufort recelent 
d'enormes reserves potentielles d'hydrocarbures, dont la mise en valeur, pour etre 
Conforme a /'esprit du Programme energetique national, devra s'effectuer avec 
beaucoup de savoir-faire et de iugement. Cest precisement pour mettre en valeur ces 
ressources tout en preservant la qualite de f'environnement que /'on a reuni des 
renseignements de base pertinents sous forme de caries et realise un atlas scientifique 
de la region de la mer de Beaufort. 

Aeronefs, plates-formes de glace, bateaux et vedettes, submersibles et plongeurs 
en scaphandre autonome comptent parmi /es moyens utilises pour recueillir le materiel 
et /es observations necessaires a la compilation de cet atlas. Les techniques 
d'observation utilisees son t tout aussi variees images prises par satellite, profilometrie 
laser, radar, photographie, television sous-marine, microscopie electronique et a 
transmission, radiographie, spectrochimie, visualisation sism ique et acoustique, 
procedes graphiques et diverses formes de cartographie Parmi /es domaines 
scientifiques traites dons eel atlas, certains s'accommodent mieux de caries regionales 
tandis que d'autres preferent des caries locales; par consequent, !es donnees seront 
representees sur des caries a differentes echelles. On y gagne en efficacite et en 
economie, surtout lorsque la densite des donnees est telle qu ii vaut mieux utiliser des 
caries plus petites. Dans certains cos, par exemple dons !es analyses spectrochimiques 
des sediments, !es resultats sont presentes sous forme de graphiques, neanmoins, la 
maieure partie de /'information est groupee en categories et en niveaux de qualite, et 
peut etre representee par des courbes de niveau ou illustree au moyen de symboles ou 
de couleurs. 

Plus de 60 chercheurs ont contribue a la redaction de /'atlas scientifique de la 
mer de Beaufort, dons bien des cos, ifs on! fourni des explications et des 
interpretations qui aioutent a f 'utilite du travail. Le large even tail des themes couvre des 
questions relevant soil du domaine de /'environnemenl, comme fa climatologie, f 'etude 
des glaces et /'oceanographie, soil du domaine des sciences de la Terre, comme la 
geologie regionale et la geologie des formation s en surface, la geophysique, la 
morphologie des fonds marins, la morphofogie cotiere et la sedimentologie A cela 
s'aioutent plusieurs contributions en ecologie et en paleoecofogie Compte tenu de la 
diversite des interets et des origines du public auquel /'atlas est destine, ii a ete iuge 
preferable d'illustrer chacun de ces themes sur une carte differente Ensemble, !es 
caries constituent /'atlas scientifique de la mer de Beaufort, qui se veut un outil de travail 
pour /es en/reprises ceuvrant dons fa domaine de fa mise en valeur des ressources, /es 
societes d 'exploration, /es milieux scientifiques, /es organismes gouvernementaux, /es 
ecoles et le grand public. Fondamentalement, /'atlas est organise de fac;on a fournir 
des renseignements de base et de reference aux ingenieurs qui doivent concilier 
/'ob iectif de la mise en valeur des ressources energetiques du Canada avec celui de la 
protection de f'environnement. 

R.A Price 
Directeur general 
Commission geofog ique du Canada 
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INTRODUCTION 

Sed iments of the Beaufort Sea serve as a model of sedimentation in a shallow 

arctic sea, characterized by low hydrodynamic vigour. Part of the reason for this 

low energy is the fact that an ice canopy persists for most o f the year, perhaps e ight 

or nine months. This ice cover restricts the fetch over which stormy winds can blow 

and generate waves that can erode the seabed, coasts, barrier islands and spits. 

However, these events do occur occasionally during the summer months, and the 

resul ting damage is fairl y w idespread. 

Several mountain streams, such as Babbage, Fi rth, Malcom and Spring, in the 

western part of the reg ion flow directly from the mountains, cross a piedmont and 

coasta l plain, and deposit their loads into sma ll deltas, inlets or directly onto the 

sea floor. In the eastern reg ion, a few lowland trunk systems, such as the Anderson 

and Horton, also deposit sediments into small inlets and deltas, as we ll as onto the 

inner continental shelf. However, the ma jor contributor of sediments to the Beaufort 

Sea is the Mackenzie River system; it drains one-sixth of the land area of Canada. 

The load from Mackenzie River debouches onto the Mackenzie del ta, into 

numerous inlets and bays, into Mackenzie Trough, and onto a large portion of the 

cont inental she lf. From all the fluvia l and coastal sources, sed iments move partly 

across the shelf but mostly they are carried eastward by coastal currents. In this 

section of the Beaufort Sea at las, demonstrations are made of the sources of these 

sediments, the ir routes of transport, and both their temporary and ult imate 
depositional si tes. 

Photographs and the results of field mapping have been utilized in determin ing 

the natural processes of erosion and sedimentation in the area. Minerals were 

examined and ident if ied in order to deduce the orig inal source of the sed iments. For 

example, the presence of some minera ls ind icates a source (or provenance) in the 

western Cordi llera of the Yukon; others demonstrate a longer route of travel from 

the Precambrian Shield and northern Interior Plain via transporting agents comprising 

glacial ice and a fluv ial trunk system. Addit ionally, the results of a long-term 

laboratory pro ject invo lving petrographic, X-ray, and geochemical investigat ions 

established baseline data for the region. These data are most helpful in terms of 

env ironmental protection dea ling w ith the seabed and coast line alike. 

Engineering pro jects re ly heavily on a knowledge of seabed materials and 

processes. To this end, the sediments have been classif ied accord ing to texture. 

Thei r th ickness and rates of deposition have been mapped in the coastal fringe of 

Mackenzie De lta, T uktoyaktuk Peninsula, and the central area of the she lf where 

dri lling activ ity and engineering pro jects are underway. In these areas, the sed iment 

investigations and the subsequent production o f maps are insufficient for a total 

study of the natura l processes affect ing the seabed and coast. Among many other 

disciplines such as geology, geophysics, and hydrography are the important stud ies 

of oceanography and meteorology. These sc ientif ic invest igation are carried out 

w ith the seabed studies in order to ensure a secure program of resource 

development in an area of important environmental concerns. 

B.R. Pellet ier 

INTRODUCTION 

Les sediments de lo mer de Beaufort sont reportis selon le modele de 
sedimentation qui se produit dons une mer orctique peu profonde, caracterisee par 
un foible niveou d'octivite hydrodynomique Ce dernier focteur s'explique en portie 
par le foit qu 'une voute de glace recouvre la mer de Beaufort lo moieure portie de 
f'onnee, peut-etre huit ou neuf mois. Cette gloce limite lo course des vogues que 
produisent /es vents de tempete et qui peuvent eroder le fond morin, lo cote, /es iles 
borrieres et !es fleches littorales. L'ete, cependont, lo disporition de lo couverture 
de gloce permet aux vogues de reprendre feurs octivites, cousont oinsi des 
dommoges ossez etendus. 

Dons la portie ouest de la region, plusieurs cours d'eou de region 
montogneuse, comme /es rivieres Babbage, Firth, Malcom et Spring, 1oillissent de lo 
monlonge, traversent un piemont et un ploine cotiere, et deposent leurs charges 
sedimentoires dons de petits deftos, dons des in/ets OU directement sur fe fond 
morin. Dons /'est, quelques reseoux hydrographiques de bosses-terres, comme ceux 
des rivieres Anderson et Horton, obondonnent eux oussi des sediments dons de 
petits inlets et deltas, de meme que sur le plateau continental interieur Cependont, 
le principal pourvoyeur de lo mer de Beaufort est sons contredit le reseou du fleuve 
Mackenzie, qui orrose le sixieme des terres du Canada. Le fleuve Mackenzie 
dechorge ses sediments dons le delta du Mackenzie, dons de nombreux inlets et 
boies, dons la depression du Mackenzie et sur une grande porf,e du plateau 
continental. Seule une fraction des sediments d'origine fluviotile ou littorale est 
d1spersee vers le large, /'essentiel des porticules est entraine vers /'est par /es 
couronts cot1ers. Les caries de lo presente port1e de /'atlas de lo mer de Beaufort 
indiquent /es sources de ces sediments, leurs voies de migration oinsi que leurs 
milieux de mise en place provisoires et definitifs. 

A /'aide de photographies et de trovoux de cartographie sur le terrain, /es 
chercheurs on! tache de definir !es processus noturels d'erosion et de sedimentation 
qui carocterisent lo region. Ifs on! examine et identifie des mineraux, en essoyont 
d'en deduire lo source originate des sediments. Ainsi, la presence de tels ou tels 
mineroux indiquera que !es sediments proviennent de lo Cord ii/ere de f'Ouest, OU 

Yukon, d'outres mineroux permettront de situer l'origine des sediments dons le 

Bouclier precambrien et le nord de la ploine lnterieure, d'ou ifs ont ete orraches et 
tronsportes par un glacier ou un cours d 'eou. En outre, une longue etude en 
laboratoire comportont des travoux de petrographie, de rodiographie et de 
geochimie a permis d'etoblir des donnees de reference don! l'utilite se foil 
porticulierement sentir au niveou de lo protection de l'environnement en milieu 
morin comme en milieu coffer. 

Les ingenieurs ont obsolument besoin de connoitre !es moterioux qui 
composent !es fonds morins et !es processus inherents ace milieu. Pour cette raison, 
/es sediments ont ete classes selon leur texture. On a oussi porte sur des cartes !es 
epoisseurs et /es vilesses demise en place des sediments dons lo frange cotiere du 
delta du Mackenzie, de lo peninsule de Tuktoyoktuk et de la portie centrale du 
plateau, ou des travoux de forage et des pro1ets de construction son! en cours. Dons 
ces regions, /es eludes et /es caries sedimentologiques son! insuffisontes pour rendre 
compte de tous /es processus morins et cotiers. Outre lo geologie, la geophys1que et 
/'hydrographie, !es eludes en oceanographie et en meteorologie opportent une 
contribution importonte. Ces recherches scientifiques son! menees de front ovec 
/'etude des fonds morins dons le but de permettre lo realisation, en toute securite, de 
lo mise en voleur des ressources dons un milieu qui suscite des preoccupations 
importontes. 

B. R. Pelletier 







SEDIMENT SOURCES 

The sources of most Beaufort mar ine sed iments are: the northern hinterland, 

compris ing the Cordilleran Mountains and the Precambrian Shield, the northern 

Interior Pl a in, and the fringing Arctic Coasta l Pl a in inc luding the coasts and deltas. 

Many of these sediments are transported a long the seabed where they are 

depos ited and later disturbed by kee ls of dri fting ice and scour ing storm waves. 

Finer sediments flocculate in the water mass in the boundary area of fresh and sa lt 

water, and form part of the sed iment pl ume that discharges from Mackenzie River. 

The plume drifts eastward a long the coast and over Mackenzie Trough, and delivers 

finer sediments to the water column and eventually the seabed a long its route. 

Newly fo rmed land- fast ice may incorporate seabed sed iments, as well as those in 

the water co lumn. On melting, the ice d istributes this load to var ious parts of the 

ocean. 

B.R. Pellet ier 

SOURCES DES SEDIMENTS 

Les sediments de la mer de Beaufort proviennent pour la plupart de l"arriere­
pays nordique, notamment la Cordillere et le Bouclier precambrien, de la plaine 
interieure du Nord et de la plaine cotiere de !Arctique, y compris /es cotes et !es 
deltas Dans bien des cos, /es sediments son! transportes le long du fond marin, ou ifs 
se deposent, pour etre ensuite remanies par /es qui lies de glace a la derive et par 

des vagues de tempete. Les sediments !es plus fins floculent dons la masse aqueuse au 
contact de l"eau douce et de /'eau salee et s'integrent a la trainee de sed iments que 
decharge le fleuve Mackenzie. Cette trainee derive vers /'est et vers la depression du 
Mackenzie et, chem in faisant, abandonne !es sediments fins dons la colonne d'eau, 
qui !es decantera eventuellement sur le fond marin longeant son traiet La ieune 
banquise cotiere peut contenir des sediments du fond marin ainsi que des particules 
en suspension dons la colonne d'eau. En fondant, elle disperse so charge 
sedimentaire dons divers endroits de /'ocean. 

B. R. Pelletier 
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Sediment discharge from Mackenzie River as seen in this Landsat imagery taken September 3, 1974. An onshore wind is Seabed sediments undergoing resuspension and transportation. This photograph shows a sediment cloud arising from the impact of 
the underwater television frame with the seafloor. Ice-scouring of the seabed creates a similar effect but the intensity and magnitude 
is considerably greater. 

keeping the sediments close to the delta and, under the influence of the Coriolis force, currents transport these sediments easterly. 

La presente image Landsat, prise le 3 septembre 197 4, montre le debit solide du f/euve Mackenzie. Un vent de mer garde Jes 
sediments a proximite du delta et, sous /'influence de la force de Coriolis, des courants /es entrainent vers /'est. Remise en suspension et transport de sediments des fonds marins. La photographie montre un nuage de sediments sou/eve par 

!'impact d'une camera de television sous-marine sur le fond de la mer. L'affouillement des fonds marins par /es glaces produit un 
effet analogue, mais avec beaucoup plus d'intensite et d'ampleur. 

Aerial photograph showing the coastal erosion along the Tuktoyaktuk Peninsula-Mackenzie Delta area. Freezing and 
thawing of the soil cover produces rotational slumping of large blocks of land. Sediments are eroded by wave action 
and carried seaward and easterly by easterly moving longshore currents. 

Photographie aerienne montrant /'erosion cotiere de la region de la peninsula de Tuktoyaktuk et du delta du 
Mackenzie. Le gel et le deg el successifs du sol produisent le glissement, accompagne d 'un mouvement de rotation, 
de gros blocs de terrain. Sous /'action des vagues, Jes sediments sont arraches a /eur milieu et entraines vers la mer 
et, par des courants littoraux, vers /'est. 

Shoreline cliffs comprise glacial drift which is exposed to wave action. During shoreline retreat, waves undercut the 
cliffs, and hydrodynamically sort the sediments. The fine materials such as the sands, silts, and clays are washed 
seaward by the waves and transported along the coast by longshore currents. A coarse gravel lag is produced on the 
beaches. Coarse sand bodies may also form as a residual deposit 

Les falaises littorales comportent des materiaux de transportglaciaires (drift) qui sont soumis a /'action des vagues. 
A mesure que regresse la ligne de rivage, Jes vagues sapent Jes falaises et classent Jes sediments selon des 
processus hydrodynamiques. Les materiaux /es plus fins, tels que sables, limons et argi/es, sont ba/ayes en 
direction de la mer par /es vagues et entrafnes le long de la cote par des courants littoraux. Un residu de deflation 
grossier est laisse sur !es plages. Des masses de sable grassier peuvent egalement s'y former. 

In shallow zones, coastal waters freeze to the seabed and incorporate sediments into the ice mass. During the spring, 
this shelf ice becomes buoyant and drifts with its sediment load to another part of the ocean. The sediments are 
released in transport as the ice melts. 

Aux faibles profondeurs, /es eaux cotieres gelent sur toute leur epaisseur et des sediments sont emprisonnes dans 
la masse de glace. Au printemps, la plate-forme flottante de glace d'origine continentale surnage et part a la derive 
en entrainant avec elle sa charge sedimentaire. En fondant, elle libere /es sediments. 
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SUSPENDED PARTICULATE MATTER 

In August and September, 197 5 two stud ies were carr ied out in the southern 

Beaufort Sea in order to determ ine the concentration, size d istr ibution, mineralogy, 

compos it ion, source, and fa te of suspended matter in the water co lumn. The 

concentrat ion of suspended mat ter was determined by di fferent methods in the two 

stud ies : volumetr ica ll y, expressed as parts per mill ion (ppm), and gravimetrical ly, 

expressed as mill igrams per litre o f sea water (mg/I) 

Suspended Matter Concentration 

The ana lys is of both sal inity and sed iment concentration in surface samples 

conf irmed the pr inc ipa l distribution patterns apparent from satelli te imagery Most of 

the discharge of the Mackenzie River is carried eastward a long the Tuktoyaktuk 

Pen insula. A sma ll counterclockwise gyre west o f Herschel Island enters Mackenzie 

Bay and, farther offshore, the ma in Beaufort gyre flows westward. This c ircu lation 

pattern g ives rise to much lower sa linities and much higher concentra tions o f 

suspended matter in the surface waters on the east side o f the delta than ex ist to the 

west. The mean suspended matter concentra tion o f all samples west of Hersche l 

Island was 0. 36 mg/I w hereas east o f Mackenzie Bay the mean was 0.63 mg/I 

(neglecting three loca lities w ith extremely high concentra tions ranging from l. 25 to 

17.5 mg/I) 

In prof il es of suspended matter concentration through the water co lumn, the 

highest va lues, in general, were found in the surface layer o f low sa lin ity. As is 

frequentl y found on other con tinenta l shelves, the next highest values, sometimes 

exceed ing the surface layer concentra tions, were very near the bottom. Near­

bottom turb idity max ima were found a t 25 of the 43 sites where samples were 

obta ined just above the seaf loor. These high concentra tions near the seafloor are 

a ttr ibuted to a resuspens ion o f bottom sed iments by storm waves, currents, and, 

possib ly, internal waves. 

Size Distribut ion o f Particles 

Most part icles in the surface waters of the two sta tions stud ied fe ll in the size 

range from 12 to 40 microns. In intermed ia te water depths (30 m) a more even 

distr ibution of particles in the var ious size classes from 4 to 40 microns was 

d iscovered. In the near-bottom samples particles smal ler than l 2 microns were 

dominant, wi th concentra tions of larger part icles d iminishing rap idly w ith increas ing 

size. Thus it would appear that the near-bottom currents giving rise to the turbid ity 

maxima at these local it ies were capab le of re suspend ing particles up to l 2 microns 

in size. 

Suspended Matter Compos ition 

The most commonl y observed components o f suspended matter were : I l ) f ine 

minera l particl es (genera lly less than l 0 microns ); (2 ) organ ic aggregates 

conta ining mineral gra ins (commonly l 00 to 400 microns); (3) dense, red -brown 

aggregates of minera l particles (usua ll y 40 to l 00 microns but occas iona lly up to 

300 microns); and, (4) plankton, princ ipa lly dia toms and silico fl agella tes (Fig. a-h) 

Other components such as pol len gra ins and iron-s ta ined quartz (up to 60 microns) 

were occas iona ll y encountered. 

The fine mineral gra ins in surface samples are derived pr imarily from the river 

and from shore line eros ion. The organ ic aggregates are, in form and composition, 

un li ke those found elsewhere which are genera lly thought to be feca l pellets 

produced by marine zooplankton. It is fel t that probably most o f the organ ic 

aggregates in the southern Beaufort Sea are deri ved from the Mackenzie River. The 

red-brown, nearly opaque gra ins are thought to be aggregates o f co llo idal iron 

oxide and hydrox ide and organica lly complexed iron, formed both w ithin the river 

and w here the river water enters the sea. 

The cl ay minerals in the suspended matter are in genera l agreement w ith the 

average compos ition o f Mackenzie River sed iment and w ith values found in 

samples on the cont inental shel f. Marked reg iona l differences do ex ist, however, in 

the suspended sed iment minera logy. The plume emanat ing from Mackenzie Bay is 

characterized by a clay minera l assemblage which includes a sma ll amount of 

kaolin ite and montmorill onite. The outf low from Kugma lli t Bay, on the other hand, 

con ta ins apprec iable chlor ite and no montmorill on ite or kao linite. lllite occurs in 

abundance in a ll samples. 

Br ian D. Bornhold, Eiji Matsumoto, and CS. Wong 

PARTICULES EN SUSPENSION 

En ooOt et septembre 1975, on! eu lieu dons le sud de la mer de Beaufort deux 
eludes qui ovoienl pour but de determiner la concentration, la repartition 
gronulometrtque, la minerologie, la compos1t1on, la source et le destin des 
port1cules en suspension dons la colonne d'eou. Dans /es deux cos, la concentration 
des porticules en suspension a ete mesuree par volumetrie, ou /es concentrations son! 
exprimees en parties par million lppMJ, et par grov1metrie, qui ropporte le nombre 
de mil/igrommes par litre d'eou de mer (mg//} 

Concentrot1on des porticules en suspension 
L'onalyse de la salinite et de la concentration des sediments dons des 

echontillons pre/eves en surface a conf1rme /es princ1pales repartitions observees sur 
/es images prises par satellite Au debouche du fleuve Macken zie, /es sediments son! 
en ma;eure portie tronsportes vers lest le long de la peninsule de Tuktoyoktuk A 
/'ouest de /'i/e Herschel, un petit tourbi/lon tournont dons le sens controire des 
oiguilles dun montre penetre dons la bo1e Mackenzie et, plus au large, le tourbillon 
principal de la mer de Beaufort se de place vers /'ouest. Ce reseou de c1rculat1on est 
a /'origine de toux de salinite beoucoup plus foibles, et de concentrations de 
porticules en suspension dons /es eoux de surface beoucoup plus elevees sur le cote 
est du delta que du cote ouest. En effet, la concentration moyenne de tous /es 
echontillons pre/eves a /'ouest de lile Herschel eta it de 0, 36 mg//, 
comporotivement a 0,63 mg// a lest de la boie Mackenzie !exception foite de trois 
locol1tes OU /es concentrations otteignent des !aux extremement eleves, al/ant de 
1,25 a 17,5 mg//) 

L'examen des profils etablit que la couche superficielle de la colonne d'eou, 
foiblement saline, presente generolement la plus forte concentration de porticules 
en suspension. Viennent ensutle /es couches Ires proches du fond, don! /es valeurs 

depossent porfois /es concentrations mesurees en surface, comme on a pu egalement 
/'observer sur d'outres plateaux continentoux. Dons 25 des 43 localites ou des 
echontillons ont ete pre/eves ;uste ou-dessus du fond de la mer, la turbidite est 
maxima le a proximite du fond L'existence de ces fortes concentrations a la base de 
la colonne d'eou est ottribuee a une remise en suspension des sediments par des 
vogues de tempele, des couronls el, peut-etre meme, des on des internes. 

Repartition gronulometrique des porticules 
Lo pluport des port1cules en suspension dons /es eoux de surface des deux 

stations a letude se situent dons la fourchette gronulomelrtque s'etendant de 12 a 
40 microns. Aux profondeurs d'eou moyennes 130 m!, une repartition plus uniforme 
des porticules dont la gronulometrie vorie de 4 a 40 microns a ete observee. Dans 
/es echontillons pre/eves a la base de la colonne d eou, /es porticules infeneures a 
12 microns dominent, pour /es porticules plus grosses, /es concentrations dim1nuent 
ropidement en fonction de I augmentation de la taille. Done, 1/ sembleroit que /es 
couronts proches des fonds morins a lorigine des maxima de turbidite observes a 
ces endroits etoient susceptibles de pouvoir remettre en suspension des port1cules 
inferieures a 12 microns. 

Composition des port1cules en suspension 
Les porticules en suspension /es plus frequemment observees se presentent 01nsi 

I J porticules mineroles fines lgenerolement 1nferieures a I 0 microns!, 2! agregots 
orgoniques contenont des groins mineroux lfrequemment de I 00 a 400 microns), 3) 
ogregots de port1cules mineroles, a forte densite et de couleur rouge brun 
lhobituellement de 40 a I 00 microns, mo is pouvant parfois otteindre 300 microns!, 
et, 4) plancton, constitue principalement de d1otomees et de s1/icoflogelles !Fig 
o-hJ On a oussi rencontre, a /'occasion, des groins de pollen et du quartz !ache 
de fer ifusqu'o 60 microns) 

Les groins mineroux fins observes dons /es echantillons pre/eves en surface 
prov1ennenl essenliellement de sources fluv1otile et littorole (erosion) Les ogregots 
orgoniques different, par la forme et la composition, de ceux que /'on renconlre 
011/eurs el que /'on ossimile generolemenl a des boulettes fecoles produ1tes par le 
zooplanclon morin. Lo pluport des ogregots orgoniques trouves dons le sud de la 
mer de Beaufort sont probablement derives du fleuve Mackenzie. On suppose 

egolement que /es groins rouge brun, presque opaques, son! des ogregots d'oxyde 
et d'hydroxyde de fer colloid aux et des ossoc1ot1ons complexes de fer et de motiere 
orgonique qui ont pris forme dons le lit et a /'embouchure du fleuve 

En regle generole, la composition des mineroux orgileux en suspension 
s accorde ovec la composition moyenne de la charge sedimentoire du fleuve 
Mackenzie et ovec /es valeurs mesurees dons /es echontillons pre/eves sur le plateau 
continental On observe cependant de nettes differences reg1onales dons la 

minerologie des sediments en suspension. Au debouche de la boie Mackenzie, la 
trainee de sediments se corocterise par un assemblage de mineroux orgileux qui 
renferme un peu de kaolinite et de montmorillonite A la sortie de la baie Kugmallit, 
en revonche, elle cont1ent de la chlorite en quantiles appreciables, m01s nu/le trace 
de montmorillon1te ni de Kaolinite. Par ailleurs, /'ii/tie abonde dons tous /es 
echontillons. 

Brion D Born hold, Eiii Matsumoto et CS Wong 
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SUSPENDED PARTICULATE MATTER: gravimetric and volumetric 
PARTICULES EN SUSPENSION: gravimetrie et volumetrie 
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(a) red-brown aggregate of particulate iron 
(a) agregat rouge-brun de particules de fer 
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(e) a "chain" of diatoms, a small organic aggregate, and a dark, red­
brown aggregate of particu late iron in the form of a cross around a 
circular nucleus 
(e) une "chaine" de diatomees, un petit agregat organique et un 
agregat fonce, de couleur rouge-brun, de particules de fer, en 
forme de croix entourant un noyau circulaire 
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(b) organic aggregate of mainly inorganic grains; large opaque 
grains are aggregates of particulate iron 

. . 

(b) agregat organique de grains principa/ement inorganiques; !es 
grosgrains opaques sont des agregats de particules de fer 
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(f) a fragment of a large marine diatom (Coscinodiscus sp.) 
(f) un fragment de larges diatomees marines (Coscinodiscus sp.) 
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(c) organic aggregates consisting mainly of inorganic particles 
(c) agregats organiques composes surtout de particules 
inorganiques 

(g) marine diatoms (Chaetoceros sp.) 
(g) diatomees marines (Chaetoceros sp.) 
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(d) organic aggregates consisting mainly of inorganic particles 
(d) agregats organiques composes surtout de particules 
inorganiques 

(h) silicoflagellates 
(h) silicoflagelles 
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COASTAL LANDFORMS, SEDIMENTS, AND PROCESSES 

Five major coastal types of landforms are recognized along the shores of the 
Canadian Beaufort Sea: ( 1) cl iffs in rock; (2) cliffs in unconsolidated material s; (3) 

breached-lake features; (4) deltas and fan deltas and; (5) coastal barriers (barrier 

islands, beaches, and spits) w ith associated lagoon or estuarine systems. The 

environment is microtidal, and coastal processes involving sed iment transport are 

dominated by seasonal and storm-scale variance, with variable limita tion of fetch 

due to extent of open water and sea ice. 
Cli ffs formed in pre-Q uaternary rock occur only east of Bail lie Islands. 

El sewhere, cliffs are developed in ice-bonded but unconsolidated muds, sands, 

gravels, til ls, and peats. Massive ground ice outcrops in many such coastal 

exposures, w here thaw processes exert a major erosional contro l. Sediment 

delivery from cli ff sources occurs by retrogressive thaw and assoc iated mudflow 

transport, by gullying and slopewash, and by collapse of undercut ice-wedge 

polygon blocks. C li ffs fronted by a narrow beach constitute more than half of the 

coast west of the Mackenzie Delta, much of the shorel ine on islands north of the 

De lta, and most of the coasts o f Eskimo Lakes and Liverpool Bay. 

A distinctive and morphologically complex shore type occurs on the north 

coasts of Richards Island and the T uktoyaktuk Peninsula, where the Holocene 

marine transgression has resulted in breaching of numerous thermokarst lake basins. 

Accumulat ions o f river sediment at the coast vary considerably in size and 

morphology: fan deltas occur west o f Herschel Island; deltas w ith low supratidal 

floodplains subject to storm-surge flood ing occur elsewhere. The Mackenzie is by 
far the largest delta on the Beaufort Sea coast, w ith an area of about 1 3 000 km2, 

o f w hich some 30% may be flooded during storms. A low erosional scarp fo rms the 

outer edge of much of the subaerial del ta plain; intert idal flats are very limited in 

extent. 

Extensive barrier and lagoon systems constitute a fifth coasta l type forming 
27% of the Yukon coast, w ith comparable development on the eastern shore of 

Liverpool Bay. Barrier spits comprising coarse sed iments extend eastward from a ll 
four major islands north of the Mackenzie Del ta, and extensive barrier deposits 

occur along the north coast of the T uktoyaktuk Peninsula. The barriers a re generally 

low and subject to widespread overwash during storms. They are fed in part by 
longshore transport from sed iment sources in coastal cliffs. Some 14 litto ral drift 

compartments and assoc iated coasta l sed iment sinks have been recognized and 

are plotted on the map. 

D.L. Forbes and C.P. Lewis 

RELIEFS, SEDIMENTS ET PROCESSUS COTIERS 

O n distingue cinq grands types de reliefs cotiers en bordure de la mer de 
Beaufort. 1) foloises toil lees dons du roe, 2) foloises formees dons des moterioux non 
consolides: 3) reliefs ossocies a des lacs ebreches, 4) de ltas et cones de de jection 
et 5) borrieres littorales !iles borrieres, ploges et fleches littorales), ouxquels viennent 
s'ojouter lagunes et estuoires. Dons un milieu microtidal, le transport des sed iments 
cotiers est domine par des variations soisonnieres et par /'action des ondes de 
tempete, la course des vogues etont fonction de f'etendue de /'eou libre et de la 
gloce 

Les fol01ses formees dons le roe prequoternoire ne se rencontren t qu'o /'est des 
iles Baillie Ailleurs, /es foloises ont ete formees dons des boues, sables, graviers, tills 
et tourbes lies par de la gloce mois non consolides. De la gloce dons le sol massive 
offleure a beoucoup d'endroits et, dons ce type de relief, /'action du gel et du 
degel exerce une influence determinonte sur /'erosion. Lo dechorge des sediments 
orraches aux foloises s'effectue par degel regressif suivi de transport par coulees 
boueuses, par ravinement et so /ifluxion, et par sopement et effondrement de blocs 
polygonoux delimites pa r des coins de gloce Plus de la moitie de la cote situee a 
f'ouest du de lta du Mackenzie, une bonne portie du rivoge des iles situees au nord 
du delta el la mojeure portie des cotes des lacs Eskimo et de la boie Liverpool son! 
constituees de foloises donnont sur une ploge etroite. 

Sur la cote nord de I ile Richards et de la peninsule de Tuktoyoktuk, on 
observe un type de cote porticulier et morphologiquement complexe; a eel end roil, 
lo transgression marine de /'Holocene a cause /'ebrechement de nombreux lacs 
thermokorstiques 

En milieu cotier, /es accumulations de sediments fluvioux presen tent de nettes 
differences de faille et de relief A /'ouest de /'i/e Hersche l, on observe des cones de 
dejection ; o illeurs, se presentent des de ltas caracterises par de bosses ploines 
d 'inondotion supratidoles exposees aux ondes de tempete. Le plus voste delta de la 
cote de la mer de Beaufort est sons con Ired it celui du Mackenzie, ii a une superficie 
de 13 000 km 2, dont un peu moins du tiers est sujet aux inondotions /ors de 
tempetes. Un escarpement peu eleve, resultat de /'erosion, forme la frange 
exterieure d 'une bonne portie de la ploine suboerienne du de lta. Les zones 
in tratido/es couvrent une etendue Ires /imitee 

On observe un c inquieme type de relief cotier. ti s'ogit des vostes reseoux de 
borrieres et de lagunes qui occupent 27% de la cote de Yukon et que /'on 
rencontre egolement sur la rive est de la boie Liverpool Les quotre grandes iles 
situees au nord du delta du Mackenzie projetten t vers /'est des fleches littorales 
composees de sediments grossiers, et de vostes depots borrieres longent la cote 
nord de lo peninsule de Tuktoyoktuk Ces borrieres littoroles sont generalement 
bosses et done largement exposees a /'action des tempetes. Elles sont a limentees en 
portie par des sediments orroches aux folo ises et transportes par /es courants de 
derive littorale. O uatorze compartiments de sediments littoraux et dolines cotieres 
topissees de sediments on! ele reconnus et portes sur la carte. 

D. L. Forbes et C P Lewis 
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COASTAL LANDFORMS, SEDIMENTS, AND PROCESSES 
RELIEFS, SEDIMENTS ET PROCESSUS COTIERS 
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REPRESENTATI VE COASTAL FEATURES, YUKON COAST 

Several features and sed iments of the Yukon coast are illustrated. These 

incl ude spits, pressure ridges, flooding and overwash caused by storms, cli ff s, 

ground ice, slope fa il ure, thaw-flow phenomenon, and mud-flows. 

D. L. Forbes and CP Lewis 

RELIEFS COTIERS REPRESENTATIFS, COTE DU YUKON 

Lo carte ii lustre plusieurs Formes de relieF et sediments de lo cote du Yukon. On 
y trouve notamment des Fle ches littoroles, des cretes de press1on, des inondations et 
debordements causes par des tempetes, des Falaises, de la glace dons le sol, des 
ruptures de pente, des relieFs ossocies a un processus de degel suivi de coulees, et 
des coulees boueuses. 

D. L. Forbes et C P Lewis 
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PHOTOGRAPHS OF REPRESENTATIVE COASTAL FEATURES, YUKON COAST 
PHOTOGRAPHIES DE RELIEFS CQTIERS REPRESENTATIFS, COTE DU YUKON 

~ 

Aerial view looking west toward proximal end of Shingle Point Spit (21June1974). Note complex 
depositional sequence with episodic progradation, prominent driftwood deposit, and foreshore 
pressure ridge at upper right. (GSC 202717N) 

Vue aerienne, vers l'ouest, de J'extremite proximale de la fleche de la pointe Shingle (21juin1974) . 
A noter, la sequence de sedimentation caracterisee par une progression episodique de la cote 
vers la mer, un depot proeminent de bois f/ottants et une crete de presion d'avant-plage dans le 
coin superieur droit. (CGC 202717N) 

Aerial view of Kay Point Spit, looking southeast (downdrift) from Kay Point (26 June 1974 ). 
(GSC 202717H) 

Vue aerienne de la fleche de la pointe Kay. Photo prise a la pointe Kay ( 26 juin 197 4) en direction 
du sud-est. (CGC 202717H) 

·~ 

1il;.- ..... 

Closer view of foreshore pressure ridge, Shingle Point Spit. (GSC 202925S) 

Vue rapprochee de la cretede pression d 'avant-plage, fleche de la pointe Shingle. (CGC 202925S) 

View east over Babbage Estuary during breakup ( 8 June 1972 ). Note floating channel ice and flooding of 
supra tidal delta plain. (GSC 202717 J) 

Vue aerienne de l'estuaire de la Babbage, prise au cours de la debacle (8 juin 1972) en direction de /'est. A 
noter, lag/ace flottante dans le chenal et J'inondation de la plaine deltaique supratidale. (CGC 202717 J) 

Ground view from Kay Point, showing extensive washover at proximal end of Kay Point barrier during storm 
surge of 9-10August1975. (GSC 2029580) 

Photographie prise au sol a la pointe Kay, montrant l'extremite proximale de la barriere de cette derniere ou 
un delta de grande ampleur a ete construit au cours de la tempete des 9et10 aoOt 1975. (CGC 2029580) 

Undercut cliff in ice-bonded sediments with wedge-ice and massive-ice bodies, Kay Point (August 1975). 
This cliff fails by collapse of undercut polygonal blocks defined by the ice wedges. (GSC 202959N) 

Falaise sapee dans des sediments lies par de la glace et renfermant des coins de glace et de la glace 
massive, a la pointe Kay (aoOt 1975) . La rupture s'effectue par sapement et effondrement de blocs 
polygonaux delimites par Jes coins de glace. (CGC 202959N) 

Massive ground ice exposed in headwall of retrogressive-thaw flow failure near Kay Point. Note mudflow 
transport of sediment downslope to the beach face. (GSC 202959Y) 

Glace dans le sol massive exposee dans la paroi raide d'une rupture causee par un degel regressif suivi de 
coulees boueuses, pres de la pointe Kay. A noter, Jes sediments qui glissent, sous forme de coulees 
boueuses, le long de la pente, jusqu'au front de la plage. (CGC 202959Y) 

Aerial view of large retrogressive-thaw flow feature near Spring River, showing mudflow transport across the 
beach (8August1974). (GSC 202717G) 

Vue aerienne d'une forme de relief associee au processus de deg el regressif suivi de coulees boueuses, 
pres de la riviere Spring(8aoOt1974). On voit la coulee boueuse descendre la plage. (CGC 202717G) 
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REPRESENTATIVE COASTAL FEATURES, MACKENZIE COAST AND 
TUKTOYAKTUK PENINSULA 

Several features and sed iments occurring along the coasts of Mackenzie 
Delta and Tuktoyaktuk Peninsula are illustrated. These features include, spits, bars, 
tidal flats, breached lakes, cliffs, thaw-flow failure, vegetation, and sed iments. 

D.L. Forbes and C. P. Lewis 

RELIEFS COTIERS REPRESENTATIFS, COTE DU DELTA DU MACKENZIE ET 
PENINSULE DE TUKTOYAKTUK 

La carte ii lustre plusieurs formes de relief el sediments que /'on peut observer le 
long des cotes du delta du .Mackenzie et de la peninsule de Tuktoyaktuk On y 
observe notammenl des fleches el barres litlorales, des zones inlertidales, des lacs 
ebreches, des falaises, des ruptures associees a un processus de degel suivi de 
coulees boueuses, de la vegetation e l des sediments. 

D. L. Forbes el C. P Lewis 
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PHOTOGRAPHS OF REPRESENTATIVE COASTAL FEATURES, MACKENZIE COAST AND TUKTOYAKTUK PENINSULA 
PHOTOGRAPHIES DE RELIEFS CDTIERS REPRESENTATIFS,CDTE DU DELTA DU MACKENZIE ET PENINSULE DE TUKTOYAKTUK 

Aerial view of Topkak Spit north of Tuktoyaktuk. (GSC 202925X) 

Vue aerienne de la fleche Topkak, au nord de Tuktoyaktuk. (CGC 202925X) 

Cliff developed in sand near Kittigazuit, mouth of East Channel, Mackenzie River. (GSC 2027730) 

Falaise formee dans du sable, pres de Kittigazuit, a /'embouchure du chenal de /'Est, fleuve Mackenzie. 
(CGC 2027730) 

Ground view of proximal end of Atkinson Spit, Tuktoyaktuk Peninsula. The maximum elevation of this sandy 
barrier deposit is less than 1 m. (GSC 202925Y) 

Vue au sol de /'extremite proximale de la fleche Atkinson, peninsule de Tuktoyaktuk. La hauteur maximale de 
ce depot barriere sablonneux est inferieure a 1 m. (CGC 202925Y) 

Low cliff in sandy gravel at Tuktoyaktuk. (GSC 202925T) 

Falaise de faible hauteur, formee dans du gravier sablonneux, a Tuktoyaktuk. (CGC 202925T) 

Aerial view of distal Mackenzie Delta plain, showing distributary channels, vegetated supratidal flats , and 
numerous lake basins. (GSC 202925U) 

Vue aerienne de la plaine distale du delta du Mackenzie, montrant des effluents, des zones supratidales 
couvertes de vegetation et de nombreux bassins lacustres. (CGC 202925U) 

Tidal flats and breached lakes, Tuktoyaktuk Peninsula east of McKinley Bay. (GSC 202925W) 

Estrons et lacs ebreches, peninsule de Tuktoyaktuk, a /'est de la baie McKinley. (CGC 202925W) 

Multicyclic retrogressive-thaw flow failure in sediment containing massive ground ice, near Tuktoyaktuk. 
(GSC 202773N) 

Rupture de pente associee a un processus multicyclique de deg el regressif suivi de coulees boueuses, 
dans des sediments contenant de la glace dans le sol massive, pres de Tuktoyaktuk. (CGC 202773N) 

Organic-rich sediments forming low scarp at distal shore of Mackenzie Delta. (GSC 202925V) 

Sediments riches en matieres organiques formant un escarpement peu eleve sur la cote distale du delta du 
Mackenzie. (CGC 202925V) 
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DISTRIBUTION AND DISPERSAL OF BOTTOM SEDIMENT TYPES 

Distribution 

Most samples from the Beaufort seabed comprise a mixture of sed iment types. 

For example, they may be ca lled sandy silt (2), si lty clay (9), or clayey sand (3) as 

shown in the ternary diagram and indicated by the same numeral on the map. 

Fine grained sediments occupy most of the seabed, particularly in the central 

part of the southern Beaufort Sea and seaward from the l 0-metre isobath. This is the 

area of clay deposi tion and ind icates relati vely low hydrodynamic vigour. Silt is 

found chief ly in the Mackenzie Delta and directly offshore in Mackenzie Bay, as 

well as along the coastal zone to the east. Sand is common along the shore, bars, 

and spits of shore points and off shore islands, due to increased sorting action by 

waves and currents which remove the finer sed iments in a down-current direction. 

Considerable sand occurs on the eastern portion of the shelf where some eros ion by 

bottom currents exposes o lder beach deposits and inhibits the deposition of finer 

sed iments. Grave ls are a lso common in thi s area for the same reason, but are found 

in cons iderab ly more quantities along bars, beaches, and at the base of sea cliffs 

undergoing erosion. 

The off shore sand and gravel deposits west of Herschel Island are due mainly 

to ice -rafting. Here sed iments are depos ited from ice that has melted in the Spring 

when its movement has. been impeded by ear lier freeze-up, and impingement 

aga inst western Herschel Island. Isolated occurrences of sand and grave l on the 

outer shelf to the east may a lso be due to ice-ra fting. 

Dispersal 

Most of the sed iment is depos ited from Mackenzie River, as well as Babbage, 

Firth, and Malcolm rivers to the west. A sed iment plume (see inset) originates from 

Mackenzie Delta and extends northerly about 55 to 70 km. Under the influence of 

the Corio li s fo rce, this plume moves easterly, and sed iments derived from coastal 

eros ion on the seaward fringes of the Delta and Tuktoyaktuk Peninsula may be 

entrained in this system. West of Mackenzie Delta, sediment movement is 

complicated nearshore due to the variability of coastal currents in the area. 

B.R. Pelletier 

.. 

REPARTITION ET DISPERSION DES GENRES DE SEDIMENTS DE FOND 

Repartition 
La plupart des echantillons pre/eves au fond de la mer de Beaufort son! des 

melanges de types de sediment. Se/on leur composition, on /es appellera limon 
sablonneux, argi/e limoneuse ou sable argileux, trois assemblages qui son! 
representes dons le diagramme triangulaire et designes respectivement par /es 
chiffres 2, 9 et 3 sur la carte. 

Les sediments a grains fins occupent la ma1eure partie du fond marin, en 
particulier le centre-sud de la mer de Beaufort et la region qui s'etend de /' isobathe 
de I 0 metres vers le large ti s'agit de la zone dons laquelle se depose f'argile, et la 
nature des sediments temo1gne d'un hydrodynamisme peu energique. Le limon se 
rencontre surtout dons le delta du Mackenzie et, droit devant, dons la baie 
Mackenzie, ainsi que le long de la zone cotiere a /'est. Le sable est fort re pan du le 
long de la cote, des barres et des fleches emanant de la cote et des iles oceaniques, 
parce que /es vagues et /es courants accentuent le classement des sediments en 
entrainant avec eux /es sediments /es plus fins . Les depots de sable abondent dons 
/'est du plateau, ou /es courants de fond mettent a nu des depots de plages 
anciennes et s'opposent a !'accumulation de sediments fins Le gravierest egalement 
frequent dons cette region, pour la meme raison, mais ii est beaucoup plus 
abondant le long des barres et des plages et a la base des falaises marines soumises 
a /'erosion 

A f'ouest de /'ile Herschel, /'apport du sable et du gravier marins resulte 
principalement de /'action des glaces lei, /es sediments on! ete mis en place, au 
moment de la Fonte printanniere, par des glaces dont le deplacement etait limite 
par le gel de f'eau anterieur et par la presence, a /'est, de /'ile Herschel. Les 
accumulations isolees de sable et de gravier sur le plateau exterieur, a /'est, on! peut­
etre egalement ete mises en place par /es glaces 

Dispersion 
Les sediments ont ete charries pour la plupart par le fleuve Mackenzie, ainsi 

que par /es rivieres Babbage, Firth et Malcolm, a f'ouest Une trainee de sediments 
!en cartouche! emanant du delta du Mackenzie s'etend sur environ 55 a 70 km vers 
le nord. Sous /'influence de la force de Coriolis, cette trainee est deviee vers /'est, et 
ce systeme peut egalement entrainer avec lui des sediments arraches aux franges 
exterieurs du delta et de la peninsule de Tuktoyaktuk A f'ouest du delta du 
Mackenzie, /es sediments littoraux decrivent des mouvements compliques, en raison 
de la variabilite des courants cotiers de la region. 

B. R. Pelletier 
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DISTRIBUTION AND DISPERSAL OF BOTTOM SEDIMENT TYPES 
REPARTITION ET DISPERSION DES GENRES DE SEDIMENTS MAR/NS 
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DISTRIBUTION O F GRAVEL, SAND, SILT, AND CLAY 

G ravel (> 2.0 mm) The highest concentrations of gravel occur northwest of 

Herschel Island. This area is thought to receive a considerable amount of 

ice-rafted sediments that originated in offshore and coasta l areas from 

earlier relict deposits. Ice commonly resides north and west of Herschel 

Island until late in the Spring, w hile the island forms a barrier for ice 

moving easterly and southeasterly into Mackenzie Bay and the inshore 

areas to the east. The preponderance of seabed sites between Herschel 
Island and Bail lie Islands containing little or no grave l suggests the 

absence of ice-rafting in this wide area of the shel f. On the eastern part 

o f the shelf, the gravel present may be relict, particularly as bottom 

currents are fa irly active in this area and submerged beaches and river 

channels are thought to be present. Isolated occurrences of gravel over 
the shelf may a lso be due to this origin, although those near Mackenzie 

Trough are probably ice-rafted. 

Sand (.062-2.0 mm) Sand is more w idespread than gravel but is absent almost 

ent irely in Mackenzie Trough and on the ad jacent continenta l shelf to the 
east. In the area lying off western Herschel Island, the high 

concentra tions are thought to be ice-ra fted in orig in; however, along the 
coast and eastern shelf they are erosional . Some of the sand along the 

coast, part icularly near the islands, spits, and bars is in transport. To the 

east, particularly over the continental shelf it is thought to be rel ict 

(possibly beach or river) and has been exposed by the scouring action of 
bottom currents. In some areas sand may have lain just beneath a veneer 

off iner sed iments, and was recovered when the sampler penetrated both 

fine and coarse sediment successively This is thought to be the case in 

the hydrodynamically quiet areas of Kugmallit and Liverpool bays. 

Sil t (.004- 062 mm) The heaviest concentrat ions o f silt are found in Mackenzie Bay 

and the coastal area to the east. However, a major concentration occurs 

on the ea sternmost continental shelf, extending o ff Liverpool Bay and the 

eastern end of the Tuktoyaktuk Peninsula. The least concentration is in the 

middle and outer parts of Mackenzie Trough, and the adjacent shelf 

areas to the east and west. Satellite imagery revea ls that a major 

sediment plume containing silt is discharged from Mackenzie River and 
moves easterly from Mackenzie and Kugmallit bays. The seabed north 

of Herschel Island is uninfluenced by this plume and consequently is 

somewhat deficient in these sediments. 

C lay (<.004 mm) C lay is w idespread over the shelf. It appears to have the same 

general distributional pattern as that of sand and silt, except for the 

extreme ends of the shelf, but in rec iprocal amounts. For example, the 

least content o f clay ( < 20 %) occurs in Mackenz ie Bay, the coastal 

areas, and the eastern portion of the shelf; but these a re 

characteristica lly areas o f high silt content (40- l 00%), and various sand 

content (up to 40% in the Delta and up to 98% along the coast). 

Conversely the highest amounts o f clay (80- 100%) are found in 

Mackenzie Trough and the adjacent continental shelf to the east. In these 

la tter areas, the lowest content of si lt (40%) and sand (20%) are found. 

Clay deposition is bypassed in the coasta l areas where currents are 

suffic iently strong to transport f ine sed iments o ff shore and deposit them in 

areas of less vigorous hydrodynamic conditions. In the eastern part of the 

shelf the textural grad ient shows increasing clay content from east to 

west, suggest ing scouring in the east w ith sed iment transport taking 

place toward the central part o f the shelf and M ackenzie Trough. 

B.R. Pelletier 

REPARTITION DU G RAV/ER, DU SABL E, DU LIMO N ET DE CARGILE 

Grovier (>2 mm) Les plus fortes concentrations de grovier se rencontrent au nord­
ouest de /'ile Herschel. Cette region est consideree comme une 
importante zone de depot de sedimen ts residue ls qui ont ete repris par la 
glace et tronsportes dons des milieux marins et littoraux Generolement, 
la glace persiste au nord et a f'ouest de /'i/e Hersche l 1usqu'a la fin du 
printemps, et /'i/e forme une barriere qui lim ite !es deplacements de la 
glace vers /'est et le sud-est dons la baie Mackenzie, et ~ers /'est dons !es 
zones cotieres. Entre /'ile Hersche l et !es iles Baill ie, le gravierest rare ou 
absent a maints endroits des fonds marins, phenomene qui semble 
in diquer que la sed imentation de cette vaste zone du plateau n 'est pas 

due au processus de transport des sed iments par la glace Dans /'est du 
plateau, le grovier n "est peut-etre qu'un residu, etant donne que ce 
secteur est frequente par des courants de fond a ssez forts et contient peut­
etre des plages et des lits fluviatiles submerges. Les accumulations isolees 
de gravier sur le plateau partagent peut-etre la meme origine, quoique 
!es sediments observes au voisinage de la depression du Mackenzie ont 
probablement ete transportes par la g lace. 

Sab le 10, 062 mm a 2 mm) Le sable est plus repandu que le gravier ma is on n 'en 
trouve a peu pres pas dons la depression du Mackenzie ni sur le plateau 
continental adiacent, a /'est Les fortes concentrations observees au 
large de la cote ouest de /'ile Herschel resultent, croit-on, d'un apport 
par !es glaces; cependant, le long de la cote et dons /'est du plateau, 
e l/es resultent du processus d 'erosion. Une partie du sable depose le long 
de la cote, surloul a proximi fe des iles, des fleches et des barres, est en 
cours de transport. Plus a /'est, en particulier sur le plateau continental, 
On pense que fe sab fe est Un residu (de sediments in ferfidaux OU ffuviafifes, 
peut-etre) qui a ete exhume par /'action erosive des couronts de fond A 
certains endroils, le sable reposait peut-etre sous un placage de 
sediments plus fins et ii se serait mele aux autres sediments au moment de 
/'introduction du carottier On pense qu'i/ en est ainsi dons !es regions 
des baies Kugmallit et Liverpool, caracterisees par un foible 
hydrodynamisme 

Limon 10, 004 mm a 0, 062 mm) Les plus fo rtes concentrations de limon se 

rencontrent dons la baie Mackenzie et dons la zone cotiere a /'est. 
Toute fois, on a aussi observe des concentrations importantes dons 
/'extreme est du plateau continental, au large de la baie Liverpool, et a 
f' extremite est de la peninsule de Tuktoyaktuk Par ailleurs, !es plus foibles 
concentrations de limon se retrouvent dons !es parties med iane et 
exterieure de la de pression du Mackenzie et sur !es zones adiacentes du 
plateau a /'est et a f' ouest D 'a pres !es images prises par sate llite, le fleuve 
Mackenzie aban donne une imposante charge sedimentaire de nature 
limoneuse qui, a partir des baies Mackenzie et Kugma ll it, est entrainee 
vers /'est Au nord de /'ile Herschel, le fond marin echappe a /'influence 
de cette trainee sed imentaire, d'ou la rarete du limon 

Arg ile ( <O, 004 mm) Cargile est re pan due sur tout le plateau Sauf aux extremites du 
plateau, elle affiche une d istribution semblable bien qu'inversement 
proportionnelle a ee l/es du sable et du limon. Par exemple, !es plus 
foibles concentrations d 'argile 120%1 se trouvent dons la baie 
Mackenzie, en milieu cotier et dons /'est du plateau; or, dons ces 

regions, le limon est abondant !concentrations de 40 a I 0 0 % 1 et le 
sable se presente en concentrations pouvant atteindre 40 % dons le 
delta et 98% le long de la cote Cinverse est egalement vrai. /es plus 
fortes concentrations d 'argile 180 a I 00%1 s'observent dons la 
depression du Mackenzie et sur le plateau continental a /'est, soil !es 
regions !es plus pauvres en limon 140% ) et en sable 120%1. Les depots 
d 'argile sont absents dons !es regions cotieres OU /es couronts sont 
suffisamment forts pour transporter !es sed iments fins vers le large et !es 
deposer dons un milieu plus tranquille Dans /'est du plateau, le gradient 
textural se carocterise par une augmentation de la teneur en argile d'est 
en ouest, ce phenomene semble ind iquer que le fond marin subit un 
a ffouillement par !es glaces dons /'est et que le transport des sediments 
s'e ffectue vers le centre du plateau et vers la depression du Mackenzie. 

B R. Pelletier 
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THICKNESS OF RECENT SOFT SEDIMENTS 

Data for the determination of soft sediment thickness down to the fi rst hard 

sonic reflecting surface was obtained from an examination of echo-sound ing 

records taken aboard numerous hydrographic surveying vessels. The hard reflector 

represents an old land surface that was partl y but sha llowly submerged, and was 

subsequently inundated by a ri sing sea. The ancient surface is dated by means of 
radiocarbon age determinations on shel ls collected from a few sites in the Beaufort 

Sea, and from a consideration of a un iversal ri se in sea level at known times 

throughout the world. 
The greatest thicknesses of the recent marine sed iments occur in anc ient 

val leys (here, 5-20 m thick) that cross the shelf, and in repositories directl y off the 
Mackenzie Delta (35 m thick). Several thin covers of sediment less than 3 m thick 

are found in large areas of the shelf, w hich are separated by the val leys conta ining 

thicker deposits. This distribution shows the influence of an older dra inage system, a 

f luctuating sea level and, perhaps, geolog ical processes assoc iated w ith minor 

vert ica l but area lly segmented movements w ithin the Beaufort She lf. 

B.R. Pelletier 

Map compilation: L. Meagher 

EPAISSEUR DES SEDIMENTS TENDRES D"ORIGINE RECENTE 

Les donnees utilisees pour mesurer /"epoisseur des sediments tendres entre le 

fond morin et lo premiere surface dure reflechissont /es ondes sonores on! ete 
obtenues grace a un examen des enregistrements de son doges ocoustiques effectues 
a bord de nombreux novires hydrographiques. Lo couche dure reflechissonte 
correspond a une oncienne surface de terrain dont lo submersion partielle a une 
foible profondeur a precede son inondot1on par une mer ascend ante. L 'age de 
cette surface oncienne a ete etobli par dototion au carbon radiooctif de coquilles 
recueillies a quelques endroits de lo mer de Beaufort, et en fonction d'une elevation 
universe/le du niveou de lo mer a des epoques connues. 

Les plus fortes epoisseurs de sediments morins recents se monifestent dons des 
vollees onciennes (dons le cos present, de 5 a 20 m) don! /"axe est perpendiculoire 
a lo cote, et dons des aires de sedimentation situees directement au large du delta 
du Mackenzie (35 m) Ces vallees separent de vostes zones du plateau continental 
OU plusieurs couches sedimenlaires inferieures a 3 m d 'epo isseur ont ete observees. 
Lo repartition des sediments temoigne de /'influence d"un ancien reseou 
hydrographique, de la fluctuation du niveau de la mer et, peut-etre, de processus 
geologiques ossocies a des mouvements peu importants dons le sens vertical mais 
nettement differencies dons le pion horizontal, a /"interieur du plateau de la mer de 
Beaufort. . 

B. R. Pelletier 
Preparation cartographique L Meagher 
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SEDIM ENTATION RA TES O F RECEN T SOFT SEDIM EN TS 

Ra tes of sed imentat ion are derived from the simple d ivision of the tota l mud 

thickness by the tota l time ava il able for mud accumulation fo llowing the last marine 

transgress ion. The ra tes are var iable but tend to correspond to the d istr ibutiona l 

pattern of the sof t-sed iment thickness. For example, the greatest rates o f 

accumula tion of 4 -5 m per thousand years (m/ka ) are associated w ith the thickest 

deposits ly ing o ff Mackenzie De lta, while the lowest ra tes ( <0. 25 m/ka) a re found 

in the shelf sediments assoc ia ted w ith the thinnest deposit s on the eastern part of the 

shelf as we ll as in segmented areas of the centra l she lf. 

Modern reposito ries of the rapidly accumula ting, thicker sed iments generall y 

co inc ide with topograph ic depressions. O n the other hand, those thinner sed iments 

w ith a low ra te of accumula tion are found in areas more openly exposed to the 

action o f bottom curren ts; a lternate ly, the la tter sites may be in areas rece iving less 

sed iment because of d istance o f transpo rt from the source and, hence, they would 

have a zero or negl ig ib le rate o f accumulat ion. 

B. R. Pelletier and C. F. M . Lewis 

Map compil a tion: L. Meagher 

VITESSES DE SEDIMENTATION DES SEDIMENTS TENDRES 
D'ORIGINE RECENTE 

Pour colculer des vitesses de sedimentation, ii suffit de diviser f'epoisseur totale 
des boues par le temps total pendant lequel !es sediments ont pu s'occumuler depuis 
la dern iere transgression marine Ces vitesses son! variables mo is, en reg le genera le, 
proportionnelles aux epoisseurs de sediments tendres Par exemple, !es vitesses 
d'occumulation !es plus rapides 14 a 5 mlko! sont ottribuees aux depots !es plus epois 
qui se trouvent au large du delta du Mackenzie. lnversement, /es v1tesses !es plus 
foibles l<0,25 mlko! son! associees aux depots !es plus minces observes dons la 
portie est du plateau continental et dons !es zones d ifferenciees du plateau central. 

Les milieux de mise en place contemporains, OU la sedimentation est la plus 
rapide et la plus epoisse, coincident generalement ovec des depressions 
topographiques Par ailleurs, !es couches de sediments /es plus minces et /es plus 
lentes a s'occumuler coracterisent !es regions davontoge exposees a /'action des 
courants de fond, cependont, la foible sedimentation de ces milieux pourrait 
egalement s'expliquer par la distance qui !es sepore de la source, ce qui semblerait 
a/ors indiquer une vitesse d 'accumufotion nu/le OU negfigeobfe 

B. R. Pelletier et CF.M. Lewis 

Preparation cortographique L. Meagher 
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SEDIMENT CORING 

Cor ing operations and several features of the piston cores a re ill ustrated. The 

important features shown are retrieving the p iston corer, extrud ing, splitting and 

logg ing the core, an X-rad iograph demonstra ting interna l fea tures of the core, 

fossi ls, sand and cl ay beds, ice lens, and o il. 

B.R. Pe ll etier 

CAROTTAGE DES SEDIMENTS 

Lo carte 11/ustre le princ ipe de fonctionnement du corottoge et plusieurs 
corocteristiques du corottier a piston, notomment /'extraction du corottier a piston, 
/'extrusion, le decoupage et f'enregistrement de la corotte, la rodiogrophie 
revelant so structure interne, oinsi que la presence de fossiles, de sable et d'argile, 
de lentil/es de glace et d'huile dons la corotte. 

B. R. Pelletier 
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SEDIMENT CORING 
CAROTTAGE DES SEDIMENTS 

Retrieving a piston corer over the Beaufort Sea from CSS Hudson. Barrel length is 12 m and coring head 
weighs 550 kg with additional weight of 150 kg. Sampling locality is 200 km north of Mackenzie Delta, and at 
1455 m of water depth. 

Remontee d'un carottier a piston a bard du CSS Hudson, dans la mer de Beaufort. Le tube carottier a 12 m 
de longueur; la tete a un poids de 550 kg auquel on ajoute 150 kg. Les echantillons sont pre/eves a 200 km 
au nord du delta du Mackenzie, par 1 455 m d'eau. 

An X-radiograph of a core showing the occurrence of sand beds (light layers) 
alternating with clay beds (dark layers). Outlines of small shells and pebbles are 
clearly visible. Core obtained from vicinity of Herschel Island. 

Radiographie d'une carotte, montrant des couches de sable (strates claires) 
alternant avec des couches d'argile (strafes foncees). On voit nettement /es 
empreintes de petites coquilles et de galets. Cette carotte a ete prelevee non loin 
de /'ile Herschel. 

Extruded core lies on laboratory table on board ship, and has been split lengthwise for sub-sampling at 50 cm 
intervals, and for logging the core content. Flat-head tacks are placed every 1 O cm to facilitate logging 
procedures. 

Apres avoir ete extraite du tube, la carotte est deposee sur une table du laboratoire. On la coupe 
longitudinalement a des interval/es de 50 cm, afin d'en enregistrer le contenu et pre/ever des echantillons 
additionnels. Des punaises disposees tous /es 10 cm facilitent /'enregistrement diagraphique. 

A section of core consisting of clay, obtained from site at 47 m of water depth lying east of Herschel Island. 
Small mollusc (gastropod) shell is embedded in centre of core. 

Une section de carotte, composee d'argile, extraite a 47 m de profondeur a /'est de /'ile Herschel. La coquille 
d'un petit mollusque (gasteropode) est encastree dans le centre de la carotte. 

Sand lens in core from a Beaufort Shelf locality lying 75 km north of Mackenzie Delta in 55 m of water depth. 

Lentille de sable presente dans une carotte prelevee sur le plateau de la mer de Beaufort, a 75 km au nord 
du delta du Mackenzie et par 55 m d'eau. 

Sediment core containing lenses of freshwater ice. Core is broken at top of each ice lens; clay lies above the 
ice, and sand below it. Locality is in 36 m of water depth and lies 35 km north of Baillie Islands. 

Garotte sedimentaire contenant des lentil/es de glace d'eau douce. La carotte est fracturee au sommet de 
chaque lentille de glace; au-dessus de la glace, on trouve de l'argile, et au-dessous, du sable. La carotte 
provient d'un emplacement situe a 35 km au nord des iles Baillie, par 36 m d'eau. 

Small amount of natural oil occurring in highly porous sand from the seabed. Site is in 25 m of water depth and 
lies 50 km northwest of Atkinson Point on the Tuktoyaktuk Peninsula. 

Petite quantite d'huile nature/le dans un sable tres poreux extrait du fond marin. La carotte provient d'un 
emplacement situe a 50 km au nord-ouest de la pointe Atkinson, dans la peninsule de Tuktoyaktuk, par 
25 m d'eau. 

11 



SEDIMENT CORE TEXTURE 

Sed iment cores were obtained by means o f a piston corer which utilized a 

545 kg weight as part of the mechanism to drive the core barrel into the seabed. A 

textural analysis of sub-samples, taken at regular 25 cm interval s along the core, 

revea led the variation in main sediment types. 

In the seabed west of Herschel Island, penetration of the corer was slight 

(< l m) due to the compacted nature of the gravels and sands comprising the 

sedimentary deposits. This over-consolidation of the seabed may be a result o f ice 

loading on a seafloor strewn w ith coarse relict sediments. On the central and 

eastern portions of the shelf, sand and fine gravels are present in many o f the cores. 

These deposits may represent old beaches, at least to 4 m below the seabed as 

demonstrated by the penetration of the corer. 

On the extreme outer shelf and upper continental slope, fine sed iments such as 

silt and clay characterize most of the core. In these cores, w hich vary in length to l 2 

m, an influx of coarse sediment occurs at different depth interva ls in the core. This 

phenomenon is caused by an influx of sed iment slumped from the shelf edge to a 

resting site down the slope. Generally though, the presence of uniform clay deposits 

at these localities indicates slow deposition under hyd rodynamica lly quiet 

conditions. 

B.R. Pelletier 

TEXTURE DES CAROTTES DE SEDIMENTS 

Les corottes de sediments sont prelevees a /'aide d'un corottier a piston 
const itue essentiellement d'un tube ouquel est fixe un lest de 545 kg et que /'on 
enfonce dons le fond morin. On procede a /'analyse texturale d'echontillons 
pre/eves a tous le 25 cm le long des corottes, ofin d'etudier lo variation des 
principoux types de sediments. 

A l'ouest de /'i/e Herschel, le corottier ne penetre pas profondement dons le 
fond morin lmoins de I m!, en raison du tossement du grovier et du sable don! se 
composent !es depots sedimentoires. Celle surconsolidotion du fond morin est peut­
etre ottribuoble a lo charge exercee par lo gloce sur un fond morin porseme de 
sediments residuels grossiers. Beaucoup de corottes pre levees OU centre et dons lest 
du plateau contiennent du sable et du gravier fin Ces depots correspondent peut­
etre a d'onc1ennes ploges, qui otte ignent une epoisseur d'ou moins 4 m si /'on en 
iuge par lo profondeur de penetration du corottier. 

Au bout du plateau exterieur et dons lo portie superieure du talus continental, 
lo pluport des corottes, don! lo longueur peut otteindre 12 m, renferment surtout des 
sediments fins comme du limon et de f'orgile mois presentent oussi, a differents 
interval/es de profondeur, des couches de sediments grossiers. Cet apport de 
sediments grossiers est le resu!tot dun glissement de sediments du plateau 1usqu'o un 
niveou plus bas du talus continental ou ifs se seraient immobilises. En reg le genera le, 
toutefois, lo presence de couches d'orgile uniformes aces endroits indique que lo 
mise en place du depot s'est effectue lentement, dons un milieu coracterise par un 
foible hydrodynomisme 

B R Pelletier 
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SEDIMENT CORE TEXTURE 
TEXTURE DES CAROTTES DE SEDIMENTS 

2 
Core length in metres 
Longueur de la carotte 3 
en metres 
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SEDIMENT CORE STRATIGRAPHY 

In these piston cores, the textural data are organized into major sed iment 

types, such as sand, silt, clay and mud in order to demonstrate the stratigraphic 

aspects of the recent sed imentary deposits in the Beaufort Sea. The most striking 

contrast over the broad area of the seabed is the lack of a major sand content on 

the western Beaufo rt Shelf, compared with the widespread occurrence o f such 

sediments in the central and eastern portions. It appears that beaches were more 

extensive in the east than in the west, and persisted for several thousand years as 

determined from the sediment thickness. Because of the presence of both plant and 

animal remains, and the similarity of sed imentary structures and strata to modern 

analogues as interpreted in sonic and se ismic records, it is thought that many of 

these deposits are fluvial-deltaic in origin. 

B.R. Pelletier 

STRATIGRAPHIE DES CAROTTES DE SEDIMENTS 

Dons f'etude des echantillons pre/eves par corottier a piston, /es donnees 
texturoles ont ete divisees en principoux types sed1mentoires (sable, limon, orgile et 
boue), ofin de mettre en evidence la strotigrophie des recents depots sedimentoires 
de la mer de Beaufort. Lo difference la plus Fropponte que /'on peut observer sur une 
voste etendue du Fond marin est que /'ouest du plateau de la mer de Beaufort 
renferme peu de sable comporotivement au centre et a /'est ti semble que !es plages 
etoient plus etendues dons /'est que dons f'ouest et qu'elles ont subsiste plusieurs 
milliers d'onnees comme en temoigne la proFondeur des sediments. En raison de la 
presence de restes vegetoux et onimoux et de la similitude des structures et des strafes 
sedimentaires d'afors avec eel/es d'au1ourd'hui, comme en Font Foi !es 
enregistrements acoustiques et sismiques, on croit que beaucoup de ces depots 
portogent une origine Fluvio-deltaique 

B R. Pelletier 
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SEDIMENT CORE STRATIGRAPHY 
STRATIGRAPHIE DES CAROTTES DE SEDIMENTS 
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HEAVY MINERALS 

M ineral grains in the fine sand fraction were separated on the basis of weight; 

those gra ins heavier than 2. 8 spec if ic gravity were separated in bromoform liquid 

from the lighter grains. The magnetic port ion was removed from the residue of the 

heavy minerals w ith a magnet. I dent if ication was aided by X-ray diffraction and 

fluorescence, autoradiography, ref lected light under a binocular microscope and 

transmitted light through a petrographic microscope, and both transmiss ion and 

electron microscopy. Because certa in mineral s are characterist ic of some 

geologica l formations and provenances, their ident ification in bottom sed iments is 

an a id in determining source areas and routes o f sedimentary transport. 

Compos ition 

The heavy minera ls comprise grains of magnetite, goethite, hematite, limonite, 

pyrite, clinopyroxene, clinoamphibo le, garnet, kyanite, sillimanite, andalusite, 

apatite, epidote, mica, orthoamph ibo le, stauro lite, z ircon, tourma line, rutil e and 

lazu lite. 

Di stribution of heavy minerals to total mineral content (in per cent ) 

The somewhat high concentrat ion o f heavy minera ls in the central and eastern 

shelf is probably due to the association o f these minera ls with old beach sands. 

West o f Herschel Island the rela tionship is due to the presence of re lict sediments 

and nearby piedmont of the Brit ish Mounta ins. Low concentrat ions of heavy minerals 

are observed in an area extend ing northwest from Mackenzie Bay to Mackenzie 

Trough, and continuing along the continental shelf -slope boundary. 

Distribution o f magnetic minera ls to tota l heavy minera l content (in per cent) 

A lthough a relationship is apparent between the high concentrations of 

magnetic minerals and the tota l mineral content, a less distinct association wi th their 

occurrence in topographic depressions may be observed. Because of the across­

shelf di rection of these trends, it appears that bottom sediments are not redistributed 

over the shelf after undergo ing disturbance and dislocat ion by ice-scouring of the 

seabed. 

Sources 

River transportation, shoreline retreat and erosion of re li ct sed iments are 

processes that produce the influx of coarse sed iments. Two major source areas, or 

provenances, are identi f ied : the Cordi llera on the basis of a clinopyroxene­

amphibo le su ite; and the Canad ian Shield determined from a cl inopyroxene­

amphibole-garnet assemblage. 

West o f Mackenzie De lta, coarse grained sed iments derived from Mesozoic 

and Paleozo ic sedimentary and igneous rocks from the northern Yukon comprise the 

Arctic Coasta l Plain. This feature is undergoing erosion by permafrost degradation 

and wave action, and the resulting debris is being incorporated into the western 

Beaufort Shelf sed iments. Only in the western shelf region, where sand and gravel is 

or ig inating from young ri vers dra ining the Cordi lleran hinterland, is there an act ive 

fluvial source of coarse grained material. 

In the northern Inter ior Plain, recent glacia l-fluvia l sand s, or ig inating from the 

Precambrian igneous and metamorphic rocks of the Canad ian Shie ld to the east, 

have been the major source o f material to the eastern and centra l she lf sediments. 

Mesozoic and Paleozoic rocks underl y ing the Q uaternary sed iments are thought to 

be the source of carbonates as well as other minerals characterist ic of a 

sed imentary regime. 

Suzanne Costaschuk 

MINERAUX LOURDS 

La separation des grains mineraux appartenant a la fraction fine du sable a 
ete faite par gravimetrie , !es grains ayant une densite specifique superieure a 2, 8 ont 
ete separes des plus legers dons un bromoforme. La fraction magnetique a ete 
retiree du residu de mineraux lourds au moyen d'un aimant. L'identification des 
mineraux s est effectuee par diffractometrie et fluorescence X, autorad1ographie, 
reflexion au microscope binoculaire et transmission au microscope petrograph1que, 
ainsi que microscopie a transmission et microscopie electron1que Etant donne 
que certains mineraux sont caracteristiques de certaines formations et origines 
geologiques, leur presence dons des sediments marins foci lite la determination des 
sources et des parcours de sedimentation. 

Composition 
Soni representes dons !es mineraux lourds la magnetite, la goethite, 

/'hematite, la limonite, la pyrite, le clinopyroxene, la clinoamph ibole, le grenat, la 
cyanite, la sillimanite, /'andalous1te, /'apatite, I epidote, le mica, /'orthoamphibo­
lite, la staurolite, le zircon, la tourmaline, la rutile et la lazulite 

Distribution des mineraux lourds en pourcentage de la teneur totale en mineraux 
La concentration assez elevee de mineraux lourds dons le centre et /'est du 

plateau s'explique probablement par le Fait que ces mineraux sont associes a du 
sable de plages anciennes. A /'ouest de /'ile Herschel, on /'attribue a la presence de 
sediments residuels et, non loin de la, du piemont des monts Britanniques. Par 
ailleurs, on observe de foibles concentrations de mineraux lourds dons une zone qui 
s'etend vers le nord-ouest entre la baie Mackenzie et la depression du Mackenzie, 
puis qui longe la rupture du plateau continental. 

Distribution des mineraux magnetiques en pourcentage de la teneur totale en 
mineraux lourds 

Si le rapport entre !es concentrations elevees de mineraux magnetiques et la 
teneur totale en mineraux lourds est facile a observer, /'association des mineraux 
magnetiques avec des depressions topographiques, par contre, est moins nette. 
Etant donne que /'on observe ce phenomene dons une direction perpendiculaire a 
la cote, ii semble que !es sediments de fond ne soient pas redistribues sur le plateau 
a pres le remaniement et I ablation qu'i/s subissent sous /'action erosive des glaces. 

Sources 
Les apports de sediments grossiers sont principalement dus aux processus du 

transport fluviatile , du recul des lignes de rivage et de /'erosion des sediments 
residuels. On distingue deux sources principales la Cordillere, d 'apres une 
sequence de clinopyroxene et amphibole, et le Bouclier canadien, d 'apres un 
assemblage de clinopyroxene, amphibole et grenat. 

A /'ouest du delta du Mackenzie, !es sediments grossiers derives de roches 
sedimenta ires et ignees du Mesozoique et du Paleozoique du nord du Yukon 
constituent la plrnne cotiere de l'Arctique Cette derniere subit une ablation sous 
f'effet de la degradation du pergelisol et sous /'action des vagues, et !es debris ainsi 
produits sont incorpores aux sediments de f'ouest du plateau continental de la mer 
de Beaufort. Les apports fluviatiles de sediments grossiers ne s'observent que dons 
f'ouest du plateau, ou le sable et le gravier sont transportes par de 1eunes cours 
d'eau qui arrosent /'arriere-pays de la Cord ii/ere. 

Dans le nord de la plaine lnterieure, du sable f!uvio-glaciaire recent, derive 
des roches ignees et metamorph1ques du Precambrien du Bouclier canadien a /'est, 
constitue la source principale des sediments de /'est et du cen tre du plateau On 
cro it egalement que des roches mesozoiques et paleozoiques sous-1acentes aux 
sediments du Ouaternaire sont la source de carbonates et d'autres mineraux 
caracteristiques d 'un regime sedimentaire. 

Suzanne Costaschuk 
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DISTR IBUTION O F HEAVY M INERAL SPECIES 

Description and source 
APATITE: large, elongated, well -rounded gra ins, that are vitreous and clear w ith 

poli shed smooth surfaces; light co loured apatite is commonly smaller, 

and gra ins are equant; colour is dark red to brown generally; most 

abundant in centra l and eastern reg ion; source is probably Precambrian 

Shield. 

CLINOAMPHIBOLE : large, elongated, angular to well-rounded grains that are 

rough with dull to po lished surfaces; colour is yel lowish green to blue 

green; rather equa l distr ibution in eastern and western reg ions ind icates 

source is probably in the igneous and metamorphic rocks in the 

Cordillera and Precambrian Shield. 

CLINOPYROXENE: large, elongated to equant, angular to wel l-rounded vitreous to 

dull gra ins w ith rough surfaces; ol ive grey and colourless; equal 

d istribution in eastern and western reg ions suggests both Cord illera and 

Precambrian Shield as sources. 

EPIDOTE: med ium to sma ll, equant, vitreous, we ll -rounded, polished smooth, and 
clear; yellow to ye llowish green; most common in central and eastern 

reg ions; source is probably igneous and high grade metamorphic rocks 

east and southeast of Beaufort Basin. 

GARNET: large to smal l, equant, vitreous, well-rounded, polished smooth, clear 

grains; greyish pink to reddish brown; abundant on shelf east of 

Mackenzie Trough; derived from igneous and high grade metamorphic 

rocks in the Precambrian Sh ield. 

ANDALUSITE: sma ll, euhedral grains with concho idal fracture, and cloudy; colour 

ranges through orange to pink, to reddish brown, and is included w ith 

garnets because of di ff iculty in identification exclus ive of X-ray 

ana lys is; absent on western shelf and not w idespread in east; source is 

probably the northern Inter ior Plain and Precambrian Shield. 

HEMATITE: med ium to small, rounded, f ine gra ined rock fragments; grey to red; 

w idespread occurrence; probably derived from uplifted iron-rich and 

oxid ized Cretaceous sed iment on land ad jacent to the Beaufort coast 

and inland. 

ILMENITE: sma ll equant to elongated gra ins with metallic lustre; greyish black; minor 

but w idespread occurrence; abundance in eastern reg ion associated 

w ith source in metamorphic and igneous rocks in the Precambrian Sh ield. 

KYANITE: sma ll, elongated euhedra l gra ins, v itreous and clear; colourless; present 

in eastern region; source is high grade metamorphic rocks of the 

Precambrian Shield. 

Suzanne Costaschuk 

REPARTITION DES ESPECES DE MINERAUX LOURDS 

Description et source 

APATITE en larges cristoux allonges et bien arrond is, d'eclat vitreux, transparen te, 
a surfaces lisses et po lies , /'apatite claire est generalement plus petite et a 
groins equidimensionnels, la couleurvarie generalement de rouge fonce 
a brun; abonde le plus dons le centre et /'est, source probable dons le 

Bouclier precambrien 
CLINOAMPHIBOLE en larges cristoux allonges et angulaires a bien arrondis, a 

surface rugueuse, terne a polie; couleur vert /aunotre a bleu vert, 
distribuee ossez egalement dons /'est et dons /'o uest; sources probables 
dons /es roches ignees et metamorphiques de la Cordillere et du 
Boucl ier precambrien 

CLINOPYROXENE en larges cristaux allonges a equidimensionnels, angulaires a 
bien arrondis, d 'eclat vitreux a terreux, a surface rugueuse; gris olive et 
incolore, distribue egalement dons /'est et dons f'ouest , sources 
probables dons la Cord ii/ere et le Boucl1er precombrien 

EPIDOTE en cristaux moyens a petits, equidimensionnels, bien arrondis d'eclat 
vitreux, transparente, a surface lisse et polie, /oune a vert /aunotre, 
abonde le plus dons le centre et /'est; source probable dons /es roches 
ignees et fortement metamorphisees a /'est et au sud-est du bassin de la 
mer de Beaufort. 

GRENAT en cristaux gros a petits, equidimensionne ls, bien arrondis d'eclat vi treux, 
transparent, a surface lisse et polie; rose grisotre a brun rougeotre; 
abonde sur le plateau a /'est de la depression du Mackenzie , derive de 
roches ignees et fortement metamorphisees du Bouclier precombrien 

ANDALOUSITE en cristaux petits, automorphes, a cossure conchoidale, d 'eclat 
!ache , orange a rose, et brun rougeotre, classee dons le groupe des 
grenats, car difficile a identifier sans une analyse radiographique, 
absente dons f'ouest du plateau et pas Ires repandue dons /'est , source 
probable dons le nord de la plaine lnterieure et le Bouclier 
precambrien. 

HEMATITE en fragments rocheux moyens a petits, arrondis, a cristaux fin s, gris a 
rouge; repandue, derivee probablement de sediments sou/eves, riches 
en fer et oxydes du Cretace qui sont contigus a la cote et au domaine 
continental de la region de la mer de Beaufort 

ILMENITE en petits cristaux equidimensionnels a allonges, d 'e clat metallique, noir 
grisotre; repandue, mais en de foibles concentrations, abonde dons 
/'est , associee a des roches ignees et metamorphiques du Bouclier 
precombrien. 

CYAN/TE en petits cristaux allonges et outomorphes, d 'eclat vitreux, transparente 
incolore, presente dons /'est, source dons des roches fortement 
metamorph1sees du Boucl1er precombrien 

Suzanne Costaschuk 
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DISTRIBUTION OF HEAVY MINERAL SPECIES 
REPARTITION DES ESPECES DE MINERAUX LOURDS 
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DISTRIBUTION OF HEAVY M INERAL SPEC IES 

Descript ion and Source 

LAZULI TE : smal l anhedral gra ins w ith rough surfaces; b lue; occurrence is ma inly west 

o f Mackenzie Delta; probably orig inat ing in the northern Yukon, for 

example, the Richardson Mountains. 

LIMONITE large to small grains w ith shapes vary ing from irregular to spherica l, 

commonly polished w ith smooth or rough surfaces; brown, ye llowish 

brown and dark ye llowish orange; abundant, widespread occurrence; 

deri ved from weathered soils a long the coast. 

MICA large broken flakes, bent, some are pseudohexagona l; reddish brown, 

greenish ye llow, dark ye llowish orange, and light o li ve grey; w idespread 

over the entire shelf but concentrated somewhat in Mackenzie Bay and 

east of Herschel Island; impure carbonate rocks and sha les of the 

northern Inter ior Plain are probably the source. 

PYRITE: sma ll, equant grains w ith dull , rough surfaces; med ium to dark grey; found in 

shelf-slope environment; may be derived, or formed loca ll y. 

RUTILE: sma ll, e longated, pr ismatic gra ins w ith adamantine lustre; the grey var iety is 

wel l-rounded wi th dull , rough surfaces; co lours are medium light grey, 

metallic black, and blackish red; occurrences ma inl y in eastern region 

and in the coastal areas bordering Mackenzie Delta; possibly derived 

from plutonic intrusions in the Precambrian Shield. 

SILLIMANITE : grains are large, elongated, bent, fibrous and aggregated; may be 

colourless, white, pale green, pale brown, or greenish grey; somewhat 

common in the centra l and eastern regions; source is probab ly the high 
grade metamorphic rocks southeast o f Beaufort Basin in the Precambrian 

Shield. 
STAUROLITE: large, elongated euhedral grains, clear and w ith a vitreous lustre and 

conchoidal fracture; co lour is dark, ye llowish orange, and moderate 

reddish brown; occurrence is w idespread but most abundant in the 

central and eastern regions; source is probably the high grade 

metamorphic rocks to the southeast in the Precambrian Shie ld. 

TO URMALINE: large to sma ll euhedral grains that are well-rounded, vi treous, w ith 

clear, polished smooth surfaces; the blue-green var iety is lath-like with a 

conchoidal fracture; colours are greyish olive, ol ive grey, and blu ish 
green; most common in central and eastern regions; source thought to be 

pegmatites and plutonic intrusions in the Precambrian Shield. 

ZIRCON: grains are medium to sma ll, elongated to short pr ismatic, euhedra l to 

rounded w ith polished smooth surfaces; may be colourless, p ink, redd ish 

purple, pale brown, or orange; occurrence is w idespread but is most 

abundant in the central and eastern regions, source is the pluton ic 

intrusions in the Precambrian Shield. 

Suzanne Costaschuk 

REPARTITION DES ESPECES DE MINERAUX LOURDS 

Description et source 
LAZULITE en petits cristoux xenomorphes, a surface rugueuse; couleur bleue, 

presente surtout a f'ouest du delta du Mackenzie; source probable dons 
le nord du Yukon, comme dons /es choinons Richardson. 

LIMON/TE en cristoux gros a petits, de forme 1rreguliere a spherique, a surface 
generalement polie, lisse ou rugueuse, brune, brun 1ounatre et orange 
iaunotre fonce, obondante et repondue, derivee de sols alteres le long 
de la cote. 

MICA en grandes lamelles cossees, courbees, dont certoines sont pseudohexogo­
nales, brun rougeotre, 1oune verdatre, orange iounatre fonce et gns olive 
cloir, repondu sur tout le plateau mois concentre quelque peu dons la 
boie Mackenzie et a /'est de I ile Herschel, source probable dons des 
roches corbonotees impures et schistes orgileux du nord de la plrnne 
lnterieure. 

PYR /TE en petits cristoux equid imensionnels, a surface terne et rugueuse, gr is moyen 
a fonce, se rencontre sur le plateau et le talus continentoux; porfois 
derivee, porfois formee dons la region. 

RUT/LE en petits eris/aux allonges et prismot1ques, d'eclot adomontin, la voriete 
grise se presente en groins bien orrondis, a surface terne et rugueuse; gris 
pale ou intermedioire, noir metollique et rouge noiratre, se rencontre 
surtout dons /'est et dons la region cotiere du delta du Mackenzie; 
source possible dons des intrusions plutoniques du Bouclier precombrien 

SILLIMAN/TE en larges ogregots fibreux, allonges et courbes, incolore, blonche, 
verl pa/e, brun po/e OU gris verdatre, repandue dons fe centre el /'est, 
source probable dons /es roches fortement metomorphisees situees au 
sud-est du bossin de la mer de Beaufort, dons le Bouclier precombrien 

STAUROLITE en larges cristoux allonges et outomorphes, tronsporente, a eclot 
vitreux et a cossure conchoidale, couleur foncee, orange 1ounatre et 
brun rougeotre modere, repandue mois porticulierement obondonte 
dons le centre et /'est, source probable dons /es roches fortement 
metomorphisees qui se trouvent OU sud-est, dons le Bouclier precombrien 

TOURMALINE en cristoux gros a petits, outomorphes, bien orrondis, a eclot 
vitreux, a surface tronsporente, lisse et polie, la voriete turquoise se 
presente en baguettes a cossure conchoidale, olive grisatre, gris olive et 
vert bleuatre; obonde le plus dons le centre et f'esl; source possible dons 
des pegmotites et intrusions plutoniques du Bouclier precombrien 

ZIRCON en cristoux moyens a petits, allonges a prismotiques courts, automorphes a 
orrondis, a surface lisse et polie, incolore, rose, pourpre rougeatre, brun 
pale ou orange, repondu mois porticulierement abondont dons le 
centre et /'est, source dons /es intrusions pluton iques du Bouclier 
precombrien 

Suzanne Costoschuk 
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CLAY MINERAL DISTRIBUTION 

C lay minera ls were identif ied and the ir occurrences mapped in order to 

present base line data fo r environmenta l, scienti f ic and eng ineer ing pro jects carr ied 

out in the Beaufort Sea in con junction with the development of resources in the area. 

Seabed samples were crushed to -200 mesh from which slides were made for X­

ray diffraction analysis. Four groups of clay mineral s were identi f ied, and their 

abundance was plotted separately in order to study their distributiona l patterns. 

These minera ls are: montmor illon ite, ch lorite, kaolin ite, and illite. 

Distribut ion and abundance 

ILLITE : This minera l is the commonest of the cl ays in terms of occurrence abundance. 

Its percentage content ranges between 20 and 70% in the samples, with 

95% of them conta ining between 40 and 65% illite. Greatest 

concentration o f ill ite is ad jacent to Mackenzie De lta, wh ich is due to 

the orig inal abundance of the mineral and its immed iate f locculation 

from suspension upon discharge from M ackenzie River into the sea. From 

here it appears to follow a detri ta l pattern. 

KAOLINITE : This minera l is common everywhere over the shelf, but in moderate 

amounts vary ing to 40%. However, 95% of al l samples contain 10 to 

35% of this mineral. Its greatest concentrat ions are offshore from 

Mackenzie Delta and Tuktoyaktuk Pen insula, suggesting a somewhat 

greater dispersal range from the delta than that shown by the d istribut ion 

pattern of illite. Distinct trends of intermed iate abundance cross the shel f 

o ff Mackenzie Delta, Kugmallit Bay, and the eastern end of Tuktoyaktuk 

Peninsula . 

CHLO RITE: Chlor ite is next in w idespread occurrence but is less abundant in 

samples than either kaolinite or ill ite. Its range in percentage content o f 

the sample is from 10 to 35%, w ith 95% of all samples conta ining 

between 10 and 25%. The greatest concentration o f chlori te lies a t the 

eastern end o f Tuktoyaktuk Peninsula, but trends of intermediate 

abundance extend across the shelf in the areas off Mackenzie, Kugma lli t 

and Liverpoo l bays. 

M O NTMO RILLO NITE: Thi s is the least common and least w idespread of the four 

cl ay minera ls. Its range in terms o f percentage content o f the sample is 0 
to 50% but, for 95% of al l samples, th is range is 0 to 20%. 
Montmor illonite is general ly absent in the eastern channel o f Mackenzie 

Del ta, and its greatest concentrat ion is in the northeastern corner of the 

Beaufort Shelf. Occurrences of intermed ia te abundance characterize 

the areas off Mackenzie and Kugmalli t bays, but the pattern is less 

d istinct than for ch lorite and kaol in ite, and does not resemb le the detrita l 

di str ibution pattern o f ii lite. 

Sed iment transport 

Terrestria ll y der ived clay sed iments are fl occulated upon d ischarge a t the 

mouth o f Mackenzie River, as well as other rivers to the west. The heavier floccu les 

may be deposited around the delta and a long the Yukon and T uktoyaktuk coasts. 

Some clays, such as those conta ining the lighter minerals, may concentrate farther 

from the ir river source. For example, greatest concentration of chlori te is farther from 

the delta in a down-current direc tion than is il lite and kao lin ite. The same 

re la tionship holds for the o ther minera ls based partly on their highest concentrat ion 

from their fl uvial source, in a down-current direction. This phenomenon is partly 

based on the hydrodynamic model o f the sediment dispersa l pattern. This trend, 

charac ter ized by the distr ibution o f illite, is similar to tha t of detrita l sed imentation 

and that observed in the distribut ion of heavy minera ls genera lly. 

Another depositiona l trend is apparent, w hich may be related to older 

sediments obta ined by the bottom sampler. This trend comprises intermed iate 

abundances o f the clay minerals, particularly kaolinite and chlor ite, and crosses the 

shelf in areas co inciding w ith, or adjacent to topographic depressions that lie 

o ff shore from M ackenzie, Kugma llit, and Liverpoo l bays. A compari son of the 

trends o f percentage of magnetic mineral s to the to tal heavy minera l residue 

revea ls a similar pattern, and perhaps a similar origin. 

A third dispersal pattern is evident in the distribution o f montmorillonite. Here 

the pattern is similar to a suspension pattern exemplif ied in the dispersal o f the 

sed iment plume emanating from Mackenzie Delta, as observed in satel lite imagery. 

B.R. Pelletier 

REPARTITION DES MINERAUX ARGILEUX 

II s'est ogi d'identifier /es mineraux orgileux et de representer leur Frequence sur 
une carte, aFin de Fournir des donnees de reference aux environnementolistes, aux 
scientifiques et aux ingenieurs charges de travoux dons la mer de Beaufort dons le 
cadre de la mise en valeur des ressources de cette region. Des echantillons du Fond 
morin ont ete broyes iusqu 'o ce qu'i/s puissent traverser un treillis de 200 moil/es au 
pouce, des lamelles en on! ete tirees, en vue d'une analyse par diffraction des 
rayons x L'onalyse a permis d'identifier quotre groupes de mineraux orgileux, a 
savoir la montmorillonile, la chlorite, la kaolinite et /'il/ite AFin d'en etudier la 
repartition, on a trace, pour chacun, une courbe d·abondonce 

Repartition et abondonce 
ILL/TE Ce mineral est le plus abondant des groupes d 'argiles reconnus. II 

represente entre 20 et 70% de la teneur totole des echontillons, et 95% 
des echantillons en contiennent de 40 a 65%. La plus Forte 
concentration d' il/ite se rencon tre au voisinoge du delta du Macken zie, 
phenomene ottribuable au Fait que le mineral est deio obondant au 
deport et oussi au Fait qu'ou debouche du Fleuve Mackenzie, ses 

particules se mettent 1mmed1atement a floculer. A. partir de ce point, !es 
opports d'illite semblent obeir a un mode detritique. 

KAOLINITE Ce mineral est present portout sur le plateau, mois en concentrations 
moderees qui otteignent 40% Neanmoins, 95% de taus /es 

echontillons en renFerment entre I 0 et 35 % Les plus Fortes 
concentrations se trouvent au large du delta du Macke nzie et de la 
peninsule de Tuktoyoktuk, la kaolinite semble done ovoir, a portir du 
delta, une oire de dispersion un peu plus large que celfe de /'il/ite Des 
axes de concentrations intermediaires s'observent sur le plateau 
perpendiculairement a la cote, OU large du delta du Mackenzie, de la 
baie Kugmallit et de f'extremite est de la peninsule de Tuktoyoktuk 

CHLORITE Lo chlorite est repandue elfe oussi, mois elle abonde mains dons /es 

echantillons que la kaolinite OU /'illite Elle represente de I 0 a 35% de 
la teneur des echontillons, et 95% des echantillons en contiennent entre 
10 et 25%. Les plus Fortes concentrations de chlorite s'observent a 
f'extrem ite est de la peninsule de Tuktoyoktuk, mo is on rencontre oussi sur 
le plateau des oxes de concentrations intermediaires qui s'o/ignent 
perpendiculairement a la cote, OU large des baies Mackenzie, 
Kugmallit et Liverpool 

MONTMORILLONITE ii s'ogit du mineral le mains commun et oussi le mains 
repandu des quatre mineraux orgileux Sa concentration dons /es 

echontillons vorie entre 0 et 50%, mo is elfe se situe entre 0 et 20% dons 
95% des echantillons. Generolement absente dons le chenal est du 
del ta du Mackenzie, elle presen te une concentration moximale dons le 
co in nord-est du plateau de la mer de Beaufort. On en trouve oussi des 
concentrations intermed ioires au large des baies Mackenzie et 
Kugmallit mois leur repartition est mains nette que pour la chlorite et la 
kaolinite et ne ressemble pas du tout a /'opport de nature detritique qui 
coracterise /'illite 

Transport des sediments 
Les sediments orgileux d'origine terrestre se mettent a Floculer OU debouche du 

fleuve Mackenzie et a la sortie d'autres rivieres situees a f 'ouest. Les flocons /es plus 
lourds peuvent se deposer autour du delta et sur /es cotes du Yukon et de la peninsule 
de Tuktoyaktuk Certoines argiles, comme eel/es qui renFerment /es mineraux /es plus 
fegers, peuvent se concentrer loin des cours d'eou qui /es ont dechorgees Par 
exemple, /es plus Fortes concentrations de chlorite se trouvent, par rapport a /'illite et 
a la kaolinite, plus eloignees du delta en oval du courant. On observe une situation 
analogue dons le cos des autres mineraux, portiellement en fonction de feur plus 
Forte concentration a portir de leur source fluviole, en direction oval du courant. Ce 
phenomene peut etre decrit en portie par le modele hydrodynomique de la 
dispersion des sediments. Ce mode de dispersion, dont /'illite est coracteristique, 
ressemble a la sedimentation detritique et a celui que /'on observe en general dons 
le processus de sedimentation des mineraux lourds. 

On distingue un mode de sedimentation que /'on peut associer a des 
sediments plus anciens extra its du Fond marina /'aide de /'appareil de prelevement 
d'echantillons. II englobe /es concentrations intermediaires de mineraux orgileux, 
en porticulier lo kaolinite et la chlorite, et s·etend perpendiculairement a la cote a 
/'interieur ou au voisinoge des depressions topographiques qui entaillent le fond 
morin au large des baies Mackenzie, Kugmallit et Liverpool Une comporoison des 
variations du rapport des mineraux mognetiques OU residu Iota/ de mineraux fourds 
revele une distribution analogue, et peut-etre une origine semblable. 

JI existe un troisieme type de dispersion, represente cette Fois-ci par la 
montmorillonile ii est comparable a une sedimentation par suspension, phenomene 
qu'illustre de Fm;on excellente la dispersion de la trainee de sediments visible a 
/'embouchure du delta du Mackenzie, ainsi qu'en temoignent /es images prises par 
satellite. 

B R. Pelletier 
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DISTRIBUTION OF CLAY MINERALS 
REPARTITION DES MINERAUX ARGILEUX 
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PHOTOMICROGRAPHS O F MINERALS SPECIES 

The first three rows of micrographs were made w ith the use of the opt ical 

microscope, and the bottom row w ith the aid of the scanning electron microscope. 

Magnification (X) is given in each figure capt ion. All spec ies illustrated are from the 

Beaufort Sea, and the major minera ls are identified by letters on severa l 

micrographs. 

Opt ica l micrography (figs. a-o): Suzanne Costaschuk 

Scanning electron micrography (figs p-t) : D.A. Walker 

PHOTOMICROGRAPH/ES DES ESPECES MINERAL ES 

Les micrographies des trois premieres rangees ont ete prises a /'aide du 
microscope optique, el eel/es de la de rniere rangee au moyen du microscope 

electronique a bolayoge. Le focteur de grossissement IX! est indique dons lo 
legende de choque figure. Toutes /es especes illuslrees ici proviennenl de lo mer de 
Beau fort Sur plusieurs photomicrograph ies, /es principaux mineraux son! identifiees 
par des le tires. 

Photomicrographie oplique (figs a-o) Suzanne Cosloschuk 
Photomicrographie electronique a boloyoge !figs p-tJ. DA Walker 
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PHOTOMICROGRAPH$ OF MINERAL SPECIES 
PHOTOMICROGRAPH/ES DES ESPECES DE MINERAUX 

(a) APATITE (AP) 
(a) APATITE (AP) 

(f) ZIRCON (Z) 
(f) ZIRCON (Z) 

(k) CLINOPYROXENE (CP), CLINOAMPHIBOLE (CA) 
(k) CLJNOPYROXENE (GP), CLINOAMPHIBOLE (CA) 

(p) QUARTZ SAND GRAINS 
(p) GRAINS DE SABLE QUARTZEUX 

(b) KYANITE (K) 
(b) CYAN/TE (K) 

(g) RUTILE (R) 
(g) RUT/LE (R) 

(I) RUTILE (R), CARBONATE (CAR), ZIRCON (Z) 
(/) RUT/LE (R), CARBONATE (CAR), ZIRCON (Z) 

(q) CLAY AGGREGATES (floccules) 
(q) AGREGATS ARGILEUX (particules) 

(c) GARNET (G) 
(c) GRENAT (G) 

(h) ANDALUSITE (AN) 
(h) ANDALOUSJTE (AN) 

(m) CLINOAMPHIBOLE (CA), TOURMALINE (T), APATITE (AP) 
(m) CLINOAMPHIBOLE (CA), TOURMALINE (T), APATITE (AP) 

(r) CARBONATE (DOLOMITE) IN CLAY 
(r) CARBONATE (DOLOMJE) DANS DE L'ARGILE 

(d) SILLIMANITE (S), APATITE (AP), ZIRCON (Z) 
(d) SILLIMAN/TE (S), APATITE (AP), ZIRCON (Z) 

(i) SILLIMANITE (S) 
(i) SILLIMAN/TE (S) 

(n) ILMENITE (I), LIMONITE (L), CLINOPYROXENE (CP), 
EPIDOTE (E) 
(n) ILMENITE(/), LIMON/TE (L), CLINOPYROXENE (GP), 
EPIDOTE(E) 

(s) CLAY PARTICLE (ILLITE) 
(s) PARTICULE D'ARGILE (/LUTE) 

(e) ZIRCON (Z) 
(e) ZIRCON (Z) 

U) CLINOAMPHIBOL E (CA), RUTILE (R), APATITE (AP) 
(j) CLINOAMPHIBOLE (CA), RUT/LE (R), APATITE (AP) 

(o) EPIDOTE (E), CARBONATE (CAR), TOURMALINE (T), 
GARNET (G), LIMONITE (L) 
(o) EP/DOTE (E), CARBONATE (CAR), TOURMALINE (T), GRENAT 
(G), LIMON/TE (L) 

(t) CLAY PARTICLE (KAOLINITE) 
(t) PARTICULE D'ARGILE (KAOLIN/TE) 
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DISTRIBUTION OF MAJOR ELEMENTS 

On the maps, the concentration of each oxide is shown as the percentage 

composition of each sample, and is compared w ith the statistical mean and 

standard deviation for the region sampled. Add it ional reference is given by 

showing geographic location, bathymetric occurrence, and assoc iated bottom 

sediment. The stati st ical corre lation and signif icance is indicated on the Pearson 
Correlation Table. 

FeO - Ferrous oxide. Greater concentrations ( 1.97-2. 8%) occur in Mackenzie 

Delta and the central Beaufort Shelf direct ly offshore from the delta and 

T uktoyaktuk Peninsula. Lesser amounts (0.0-1.97%) are found in 

sediments beneath the deeper waters of the shelf and upper slope, and 

on the eastern end of the Beaufort Shelf in a ll depths of water. 

Fe203-Ferric oxide. The greatest concentrations (2. l -6.9%) occur in the deeper 

waters and the outer portion of the Beaufort Shelf. Least amounts (0. 8-
2. l %) are in sediments in the Mackenzie Delta area, the inner shelf along 

the delta and T uktoyaktuk Peninsula, and the entire eastern portion of the 

Beaufort Shelf. 
Si02 - Silicon dioxide (silica ). The greatesl amounts (57-8 3. 5%) occur in 

Mackenzie Delta, the entire eastern portion o f the Beaufort Shelf, and a 

few localities west of Herschel Island. The offshore between 

Mackenzie Delta and the continental slope, including all of Mackenzie 

Trough, and the central portion of the shelf adjacent to Mackenzie 

Trough is characterized by lower amounts (5 1.5-57.0%) of si lica. 
A l203 - Aluminum oxide (alumina). Higher concentrations ( l 3. 3- 16.9%) coinc ide 

with the distribution of clay in Mackenzie Trough and the ad jacent, 

centra l Beaufort Shelf to the east, as well as the deeper w aters of the 

outer shelf and upper cont inental slope. Al l inshore areas, particularly 

Mackenzie Delta and the eastern port ion of the shelf contain lesser 

amounts (5. l - l 3. 3%) of alumina. 

B.R. Pelletier and Dale E. Buckley 

REPARTITION DE ELEMENTS MAJEURS 

Sur !es caries, lo concentration de choque oxyde est indiquee en pourcentoge 
de lo teneur totofe de choque echontillon et comporee a lo moyenne stotistique et a 
f'ecort-type des vofeurs obtenues pour /'ensemb le de lo region echontillonnee. Ces 

concentrations son! rapportees a lo position geographique, a lo pro fonde ur et a lo 
nature des sediments morins correspondonts Lo correlation et lo signification 
stotistiques des donnees son! indiquees dons le tableau de correlation de Pearson. 
FeO- Oxyde ferreux Les plus fortes concentrations I I, 97 a 2, 8% ! se trouvent dons 

le delta du Mackenzie et dons le centre du plateau de lo mer de 
Beaufort, directement au forge du delta et de lo peninsufe de 
Tuktoyoktuk Les concen trations inferieures 10 a I, 97%! s'observent dons 
/es parties plus profondes du plateau et dons lo portie superieure du talus 
con tinental, et a /'extremite est du plateau de lo mer de Beaufort, a 
toutes /es profondeurs 

Fe203- Oxyde ferrique . Les plus fortes concen tra tions 12, i a 6, 9%) se rencontrent 
en eoux profondes et dons lo portie exterieure du plateau de lo mer de 
Beaufort Les concentrations minima/es 10, 8 a 2, I%! sont situees dons lo 
region du delta du Mackenzie, sur le plateau interieur qui longe le delta 
et lo peninsule de Tuktoyoktuk, et dons toute lo portie est du plateau de 
lo mer de Beaufort 

Si02-Bioxyde de silicium ou silice Les plus fortes concentrations 157 a 83,5%! se 
trouvent dons le delta du Mackenzie, dons toute lo portie est du plateau 
de lo mer de Beau fort et a quelques endroits a I ouest de /'ile Herschel. 
Le domoine sous-morin compris entre le delta du Mackenzie et le talus 
continental, y compris lo totolite de lo depression du Mackenzie, et lo 
portie centrale du plateau ad/ocen t a lo depression du Mackenzie se 
coracterisent par de plus foibles concentrations en silice 151,5 a 57% !. 

A/203 - Oxyde d'olumin ium ou olumine. Les plus fortes concentrations 113, 3 a 
16, 9%) coincident ovec lo repartition des mineraux orgileux dons lo 
depression du Mackenzie, et, plus a /'est, dons le centre du plateau de 
lo mer de Beaufort, oinsi que dons /es eoux profondes du plateau 
exterieur et de lo portie superieure du talus continental. Les 
concentrations plus foibles 15, I a 13, 3%) se monifestent dons /es regions 
littorales, en porticulier dons le delta du Mackenzie et dons /'est du 
plateau 

B. R. Pelletier et Dole E. Buckley 
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DISTRIBUTION OF MAJOR ELEMENTS 
REPARTITION DES ELEMENTS MAJEURS 
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DISTRIBUTION OF MAJOR ELEMENTS 

P20s - Phosphorus pentoxide. Genera lly the higher concentrations (0.23-0.40%) 
are assoc iated w ith cl ays and are found predominantly offshore. The 

lower concentrations (0. l 3-0. 23%) are located in the inshore zone and 

Mackenzie Delta, as well as offshore in a ll depths of water at the 

extreme western and eastern portion of the Beaufo rt Shelf. 

MnO - Manganese ox ide. Higher concentrations (0. l 0- l . l 8%) are found in the 

deeper water of Mackenzie Trough, as well as the Beaufort Shelf to al l 

depths shown. Lower concentrations (0.00-0. l 0%) are distributed fa irly 

homogeneously over the entire shel f except fo r the extreme eastern end. 

K20-Potassium oxide (potash). The higher concentrations (2. 65-3. 34%) are found 

off shore ma inly, and are assoc iated w ith clay deposits. Inshore, lower 

concentrations ( 1.03-2.65%) occur in the coastal zone of Mackenzie 

De lta, T uktoyaktuk Peninsula, the Beaufort Shel f ly ing west of Herschel 

Island, and nearly the w ho le eastern thi rd of the she lf . 
N a20 -Sodium oxide (soda). The d istribution of the concentrations of soda is very 

similar to that o f potash. The higher va lues ( 1.7-3. 2%) are assoc iated 
with the clay sediments ly ing offshore, and the lower values (0. 3- 1.7%) 
are found in the coarser sediments lying adjacent to the coast and in 

Mackenzie Del ta . 

B.R. Pelletier and Dale E. Buckley 

REPARTITION DES ELEMENTS MAJEURS 

P20s-Anhydride phosphorique En regle generate, !es plus fortes concentrations 
10,23 a 0,40%) sont ossociees aux orgiles et se rencontrent surtout au 
large des cotes. L 'in tervalle inferieur 10, 13 a 0,23%! s'observe dons la 
zone cotiere et le delta du Macken zie et, au large, aux extremites est et 
ouest du plateau de la mer de Beaufort, a toutes /es profondeurs d'eou. 

MnO- Oxyde de manganese Les plus fortes concentrations 10, I 0 a 1, 18%! se 
presentent dons !es profondeurs de la depression du Mackenzie et sur le 
plateau de la mer de Beaufort, iusqu'oux profondeurs indiquees Les 
concentrations inferieures 10 a 0, I 0%! sont reporties ossez egalement 
sur tout le plateau, souf a /'extremite est. 

K20 - Oxyde de potassium ou potosse. Les plus fortes concentrations 12,65 a 
3, 34%! se rencontrent surtout au large, ossociees a des depots d'argile 
En milieu cotier, !es concentrations son! minima/es I 1, 03 a 2,65%) dons 
la zone cotiere du delta du Mackenzie, de la peninsule de Tuktoyaktuk 
et du plateau de la mer de Beaufort a /'ouest de /'ile Herschel, et dons 
presque tout le tiers est du plateau 

No20 - Oxyde de sodium ou soude Lo repartition des concentrations de soude 
s'opporente beaucoup a celle de la potosse. Les valeurs /es plus elevees 
11,7 a 3,2%! sont ossociees aux sediments orgileux deposes au large, 
tondis que !es plus foibles concentrations 10, 3 a 1,7%! se monifesten t 
dons fes sediments grossiers mis en pf ace OU VOisinoge de fa COie et dons 
le delta du Mackenzie. 

B. R. Pelletier et Dale E. Buckley 
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DISTRIBUTION OF MAJOR ELEMENTS 
REPARTITION DES ELEMENTS MAJEURS 
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DISTRIBUTION OF MAJOR ELEM EN TS 

MgO -Magnesium oxide (magnes ia). A d ist inct ive trend o f higher concentrat ions 

(2. 80-4.09%) fo llows the inner shelf, including Mackenzie Del ta and 

isolated local ities in Mackenzie Trough, and extends to the eastern 

portion of the shelf w here it occurs at a ll depths. The rema inder o f the 

Beaufort She lf, as we ll as the upper slope compri se sediments w ith 

lower concentrations ( 1.0 1-2. 80%) of magnesia. 

CaO -Calc ium oxide (lime). The distribut ion of both the higher and lower sets o f 

lime concentrations are simi lar to those of magnesia in that the higher 

values (3. 28-8.02%) are associated w ith inshore silts and sands, and 

the lower va lues ( l . 25-3. 28%) are w ith the offshore clays mainly. 

C03 (Ca,Mg) - Carbonate (dolomi te ma inly ). These compounds are chie fl y 

dolomite and probably some limestone rock fragments. Their dispersa l 

pattern is detrital and corresponds to tha t of magnes ia and lime. Higher 

concentrat ions ( 16. 44-26.9 1 %) lie inshore, and the lower amounts 

(7.66- 16 44%) are found in the o ffshore sed iments. 

ORG.C -Organic carbon. The narrow range o f organic carbon concentrations in 

the marine sediments produces indistinct trends in distribut ion. However, 

the higher values ( 1. 17-2. 34%) are found offshore in the clay depos its 

mainly, and the lower amounts (0. 22- l . 17%) are in the sed iments 

occurring in the coastal zone. The extreme eastern and western portions 

of the Beaufort She lf are a lso characterized by lower concentrat ions, 

particularly in areas covered by silt, sand, and gravel. 

B.R. Pelletier and Dale E. Buckley 

REPARTITION DES ELEMENTS MAJEURS 

MgO-Oxyde de magnesium ou magnesie. Les concentrations /es plus fortes 12, 80 a 
4, 09%! se presentent sur un axe distinct qui longe le plateau interieur, 
notamment le delta du Mackenzie et quelques endroits isoles dons la 
depression du Mackenzie, et s'etend dons la partie est du plateau, ou 
el/es s'observent a toutes /es profondeurs Les autres parties du plateau de 
la mer de Beaufort ainsi que la partie superieure du talus continental son! 
caracterisees par de foibles concentrations de magnesie (I , 0 I a 
2,80%) 

CaO-Oxyde de calcium ou chaux La repartition des fortes concentrations comme 
des foibles concentrations de chaux se compare a celle de la magnesie 
du fail que /es valeurs elevees 13,28 a 8, 02%) son! associees a des limons 
et sables coliers, tandis que le bas de /'echelle ll,25 a 3,28%) se 
rencontre surtout en association avec des argiles marines. 

C03 !Ca, Mg)- Carbonate !dolomie surtout) Ces composes son! surtout constitues 
de dolomie et renferment probablement des fragments de roches 
calcaires. Ifs obeissent a un mode de dispersion detritique, qui 
correspond a celui de la magnesie et de la chaux. Le haul de l'echelle 
des concentrations ll6,44 a 26,91 %! se rencontre en milieu cotier, 
tandis que /'intervalle inferieur 17,66 a 16,44%! est plutot associe a des 
sediments marins. 

ORG. C- Carbone organique. Les concentrations de carbone organique dons /es 
sediments marins son! confinees dons un inlervalle etroit qui se traduit par 
une aire de dispersion plutot f!oue Neanmoins, /es concentrations 
superieures ll, 17 a 2, 34%) se manifestent au large des cotes, dons /es 
depots d'argile surtout. et /es concentrations inferieures 10,22 a I, 17%!, 
dons la zone cotiere. Les extremites est et ouest du plateau continental 
de la mer de Beaufort se caracterisent egalement par la presence de 
foibles con centrations, en particulier dons /es milieux couverts par du 
limon, du sable et du gravier 

B. R. Pelletier et Dale E Buckley 
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REPARTITION DES ELEMENTS MAJEURS 

MgO 

I 
I 

I 

I 
I 

I 
I 

I 
Percentage 
Pourcentage 
Mean 
Moyenne 

Standard deviati on 
Ecarttype 

. 2.80 

.. 46 

Less than or equal to mean 
Jnterieur OU ega! J: /a moyenne . .. o 

Greater than mean 

118 

SEDIMENT TYPES 
GENRES DE SEDIMENTS 

Sand I Gravel 
Sable I Gravier 

71 Superieur a la moyenne . ·• 
Silt 

Um on 

I I 

I 

I 
I 

I -
I 

IE I 

7 

I 
I I -
I • ' 

() ! \ 

I 
I 

'---. 

Lamber I Cc'11ormal Con·c Prcj&c1ion, 
St~OOa rc Para"•is r>S'40" N JM 11 '20" N 
PrQ,'~liQ" cof>ique CQnfcrme de Lamt!on 
Pira#r}•~B Sla~d31d6S'40 " N ~r 71'20' N 

/ 
/ 

/ / ---

/ 
.100 

Total C03 (Ca, Mg) 
Teneur totale en C03 (Ca, Mg) 

L... _. -~ 

r 

Percentage 
Pourcentage 
Mean 
Moyenne 

Standard deviation 
Ecarttype 

.. 16.44 

. 3.33 

Less than or equal to mean 
lnf8rieur OU t:igal d la moyenne . .. o 

Greater than mean 
SupBrieur a la moyenne . .• 

I 
/ 

/ / 

"' 

,P, 

l .:i:P: 

SEDIMENT TYPES 
GENRES DE SEDIMENTS 

Sand I Gravel 

Silt 
Um on 

Sable ; Gravier 

' ""''" 

. 19-18 

134 

; 

34 

~· 
,,._ , 

J3C 

'.30' 

'• ~ 

7 ~ 

c 
~ 

\ 
I 
I 
I 

1 )i)' - - - _, 

--... 
\ 

' \ 
' \ ' \ ,,;;] \ 

16.03(./ \ \ 

12.12~\\ 
• 17.63 ( \ "\ 

o l 5.04 11580 0 IZ.71o o\ \ "\ 
l \ 016 04 "(_, I.. _) 

. ~4090. \\ 

0 f~<~\ 
' \\ ,, ,, 

\\_ 
'\ 

..._ 

I r, 
I 
I 
I 
I 
I 
I 
I 
I 

Cao 

I 
I 
I 

I 
I 

11 I 

~ 

Percentage 
Pourcentage 
Mean 
Moyenne . . .. . ........ . . 3.28 

Standard deviation 
Ecarttype 179 

Less than or equal to mean 
fnf9rieur OU 9gal ~la moyenne . . . o 
Greater than mean 
Sup8rieur a la moyenne . ... ..... • 

/ 
/ 

/ 
/ 

j/j 

1J8 

SEDIMENT TYPES 
GENRES DE SEDIMENTS 

Sand I Gravel 
Sable I Gravier 

""~a,. 
Umon Argile 

-

134 

toy.:. .. Jk 

-co 

>J4 

11y::il k ' 

I 

-~ efil ,J ti, 
/'/ J \ ,'+J;;i;_, (sl 

'-! "'.!" 11 \lf J 
" 'I~ . \~}. 'h ,s rQ 

/ 

'f 

~ 

;30 

i30 

r.• '\H l\\) , ;,_ 

"" ~ 
( 

J 

-u~, 
"\ 

6?~a\ 

no 

130 

( ' 

', ' 
\. 

'-. 

\ 

( ) 
\ 

( 

l 
) 

) 

( 

21 

7: 

70 

' 

. 7 • 

70' 

hq 

kilometres 20 O 20 40 60 kilometres 

1:2 000 000 



DISTRIBUTION OF TRACE ELEMENTS 

Concentrations of major and minor elements showing geographic variat ion 

are plotted uniformly in parts per million (ppm) except for mercury (Hg) w hich is in 
parts per billion (ppb), and sulphur(S), titanium (Ti) which are in per cent. As with the 

oxides these values are related to sed iment type, bathymetry, and geographic 

location. Statistical data such as the mean and standard deviation are given in 

order to assess the distribution of the elements and their related factors. The 

correlations of these elements and factors and their statist ical sign ificance are 

shown in the Pearson Correlation Table. 
B - Boron. The greatest concentrat ions ( l 30- l 80 ppm) are in the clays o f 

Mackenzie Trough, and the outer shelf and upper slope. O ff the eastern 

T uktoyaktuk Peninsula, several locations a lso show these higher values. 
The lower values (63- l 30 ppm) are found mainly in the si lts o ff 

Mackenzie Delta and T uktoyaktuk Peninsula, a long a northeasterly trend 

in the middle portions o f the Beaufort Shelf, and generally in the entire 

Beaufort Shel f west o f Herschel Island. 

Ba -Barium. The distributional pattern of the higher concentrations (880-1000 ppm) 

is w idespread, but appears to be re lated more to the clay deposits than 
to other sed iments. O n the other hand, the lower concentrations (520-
8 80 ppin) are related more to the coarser sediments particularly where 

they occur on the entire Beaufort Shelf west of Herschel Island, the 

eastern portion o f the Beaufort Shelf, and a few isolated localities 

around Mackenzie Delta. N ote: the last numera l of the concentration is 

not a significant figure. 

C l - Chlorine. A lmost exclusively the higher concentrat ions (5 300-9600 ppm) of 

this minera l are associated w ith clay in Mackenzie Trough, on centra l 
Beaufort Shel f, and on the upper continental slope. Lower concentrations 

( l 00-5300 ppm) are pronounced in a reas of coarse sediments 

occurring on the Beaufort Shelf west o f Herschel Island, the Mackenzie 
De lta, the entire coasta l zone to the east, and most of the eastern portion 

of the shelf. Note: the last two numera ls in the concentrations values are 

not signif icant because of ana lytica l methods. 

Co - Cobalt. Higher concentrations ( l 3-31 ppm) occur off Mackenzie Delta, 

coasta l areas to the east, and in a zone straddling the outer Beaufo rt 

Shelf and upper slope. Lower values ( l 0- l 3 ppm) are generally 

restricted to the Beaufort Shelf and M ackenzie Delta. 

B.R. Pelletier and Dale E. Buckley 

REPARTITION DES OL/GO-ELEMENTS 

O n a porte sur carte la repartition geogra phique des concentrations des 
elements ma;eurs et mineurs; ces dernieres sont exprimees uniformement en parties 
par million lppMJ, souf pour le mercure !Hg!, dont !es voleurs sont indiquees en 
parties par milliard lppGJ, et le soufre IS! et le titone !Ti!, dont !es teneurs son! 
donnees en pourcentoge. Comme dons le cos des oxydes, ces voleurs sont 
rapporfees OU type de sediment, 0 fa profondeur e l 0 fa position geographique 
L'utilisotion de donnees stotistiques, comme des moyennes et des ecarts-types, 
permet d'evoluer la re partition des e lements et !es focteurs connexes. Les 
correlations de ces elements et focteurs, de meme que leur signification stotistique, 
son! indiquees dons le tableau de corre lation de Pearson. 
B-Bore. Les plus fortes concentrations I 130 a 180 ppMJ se trouvent dons !es orgiles 

de la depression du Mackenzie, oinsi que sur le plateau exterieur et la 
partie superieure du talus continental. O n en rencontre egalement a 
plusieurs endro its au large de la portie est de la peninsule de 
Tuktoyoktuk Les voleurs inferieures 163 a 130 ppMJ caracterisent surtout 
!es limons deposes au large du delta du Mackenzie et de la peninsule de 
Tuktoyaktuk; on /es observe dons !es parties med iones du plateau de la 
mer de Beaufort le long d'un axe nord-est et, generalement, dons toutes 
!es parties du plateau a f'ouest de /'i le Herschel. 

Bo - Barium. Les fortes concentrations 1880 a 1 000 ppMJ son! reporties sur une 
surface Ires voste, mois el/es semblent se monifester dons !es depots 
d 'orgile plus que dons tout outre sed iment. En revonche, /'intervolle 
inferieur 1520 a 880 ppMJ est davontoge ossocie aux sediments 
grossiers, dons toutes !es parties du plateau de la mer de Beaufort a 
/'ouest de /'ile Hersche l, dons /'est du plateau et a quelques endroits 
isoles outour du delta du Mackenzie. Noto le dernier chiffre de la 
voleur indiquee n 'est pas significotif 

Cl - Ch/ore. Les fortes concentrations 15 300 a 9 600 ppMJ de ce mineral sont 
presque exclusivement ossociees aux depots d'orgi le de la depression du 
Mackenzie, du centre du plateau de la mer de Beaufort et de la portie 
superieure du talus. Les concentrations inferieures II 00 a 5 300 ppMJ 
s'observent surtout dons !es depots de sedimen ts grossiers sur le plateau 
de la mer de Beaufort a /'ouest de /'ile Herschel, dons le delta du 
Mackenzie, dons toute la zone cotiere a /'est et dons la ma;eure portie 
de /'est du plateau Noto !es deux derniers chiffres des valeurs ind iquees 
ne sont pas significatifs, en raison de f'emploi de methodes onolytiques 

Co - Coba lt. Les concentrations maxima/es I 13 a 31 ppM) se trouvent au large du 
de lta du Mackenzie, en milieu cotier a /'est et dons une zone qui 
englobe le plateau exterieur de la mer de Beaufort et la portie superieure 
du talus. Les voleurs inferieures II 0 a 13 ppMJ se limitent generalement 
au plateau de la mer de Beaufort et au de lta du Mackenzie. 

B. R. Pe lletier et Dale E. Buckley 
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DISTRIBUTION OF TRACE ELEMENTS 

Cr - Chromium. The greatest concentra tions (7 5- l 30 ppm) are assoc ia ted w ith 

clay in the centra l Beaufort Shelf, Mackenzie Trough, the continental 

slope, in the inshore area off eastern T uktoyaktuk Peninsula, and parts o f 

the eastern she lf. Lower va lues ( l 0-7 5 ppm) occur in the eastern and 

western ends of the Beaufort Shelf at all water depths, and in the entire 

Mackenzie Delta and ad jacent coastal zones. 

Cs-Cesium. The greatest concentra tions ( 12-2 1.4 ppm) are simi lar in occurrence 

to chromium in that they are found in association w ith clay over a greater 

part of the centra l Beaufort Shelf, Mackenzie Trough, continenta l slope, 

and the coasta l zone and parts of the eastern shelf off T uktoyaktuk 

Peninsula. Lesser amounts ( 1.7- l 2 ppm) occur in the western and eastern 

parts of the Beaufort Shelf, parts o f Mackenzie Trough, and most of 

Mackenzie Delta and the adjacent coastal area. 

Cu-Copper. A lthough the distributional pattern of the greatest concentrations (33-
95 ppm) is somewhat diffuse, a noticeable occurrence is in the clay of 

Mackenzie Trough and adjacent centra l Beaufort She lf to the east, the 

continenta l slope to the north, and the eastern part of the coastal zone 

around Mackenzie De lta including Kugmallit Bay. Lowest concentra tions 

(9- 33 ppm) are found in the silts and somewhat coarser sed iments of the 

western Beaufort Shel f, Mackenzie Bay and Mackenzie Delta, and 

almost the ent ire eastern half o f Beaufort Shelf. 

F - Fluorine. The greatest concentra tions (600- l 200 ppm) are found in the clays 

occurr ing over the broad area of Mackenzie Trough, the centra l 

Beaufort Shel f, and the continental slope. Lesser amounts (200-600 
ppm) are observed in the coarser sed iments of the western shelf, the silts 

o f Mackenzie Delta and ad jacent coastal zone, and a lmost the enti re 

eastern half of the Beaufort Shelf Note: The last two numera ls are not 

significan t. 

B.R. Pelletier and Da le E. Buckley 

REPARTITION DES OLIGO-ELEMENTS 

Cr- Chrome. Les plus fortes concentrations 175 a 130 ppM) son! ossoc1ees a des 
depots d'orgile dons le centre du plateau de lo mer de Beaufort, dons lo 
depression du Mackenzie, sur le talus continental, en milieu cotier a /'est 
de lo peninsule de Tuktoyoktuk et dons des parties de /'est du plateau 
Les voleurs inferieures II 0 a 75 ppMJ s'observent aux extremiles est et 
ouest du plateau de lo mer de Beaufort, a toutes !es profondeurs d 'eou, 
et dons tout le delta du Mackenzie et !es zones cotieres od1ocentes 

Cs - Cesium. Les plus fortes concentrations I 12 a 21, 4 ppMJ ont une repartition 
analogue a celle du chrome, puisqu'on !es trouve ossociees a des depots 
d'orgile sur une grande portie du plateau central de lo mer de Beaufort, 
dons lo depression du Mackenzie, sur le talus continental, oinsi que dons 
fa zone cotiere et dons des parties de f'est du p/oteou OU forge de fa 
peninsule de Tuktoyoktuk Les voleurs inferieures 11,7 a 12 ppMJ se 
monifestent dons /'ouest et I est du plateau de lo mer de Beaufort, dons 
certoines parties de lo depression du Mackenzie et dons lo mo1eure 
portie du delta du Mackenzie et de lo cote od1ocente 

Cu-Cuivre. Molgre une repartition ossez diffuse, !es plus fortes concentrations 133 a 
95 ppMJ s'observent focilement dons !es depots d'org1/e de lo 
depression du Mackenzie et du plateau central de lo mer de Beaufort a 
/'est, sur le talus continental au nord et dons lo portie est de lo zone 
cotiere qui entoure le delta du Mackenzie et qui comprend lo brne 
Kugmollit Les plus foibles concentrations 19 a 33 ppMJ se rencontrent 
dons !es l1mons et sediments un peu plus grossiers de f'ouest du plateau de 
lo mer de Beaufort, dons lo boie Mackenzie et le delta du meme nom, et 
dons lo presque totolite de lo moil1e est du plateau de lo mer de 
Beaufort 

F- Fluor Les plus fortes concentrations 1600 a I 200 ppM) se rencontrent dons !es 
orgiles qui couvrent toute f'etendue de lo depression du Mackenzie, le 
centre du plateau de lo mer de Beaufort et le tofus continental. 
Lintervolle infeneur 1200 a 600 ppMJ se monifeste dons !es sediments 
plus grossiers du plateau ouest, dons !es limons du delta du Mackenzie et 
de lo zone cotiere od1ocente et dons lo presque totolite de lo moitie est 
du plateau de lo mer de Beaufort. Noto !es deux derniers chiffres ne 
sont pas significotifs 

B R Pelletier et Dole E. Buckley 
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DISTRIBUTION OF TRACE ELEMENTS 

Hg-Mercury. The greatest concentrations (9 8-352 ppb) are found in sediments of 
the central Beaufort Shelf ly ing off Kugmallit Bay, and in the southern part 

of Mackenzie Trough. A lmost all o ther areas of the shelf, such as the 

eastern and western end s, northern Mackenzie Trough, Mackenzie 

Delta, Mackenzie Bay, and parts of the continental slope are 

characteri zed by lower concentra tions (8-98 ppb) of mercury. 

Li - Lithium. The highest concentrations (7 5- l 08 ppm) are associated with clay 

occurring in Mackenzie Trough and the Beaufort Shelf to the east. Lower 

concentrations ( 14-75 ppm) are predominant in coarser sediments of 
both western and eastern ends of the shelf, as well as Mackenzie Delta 

and adiacent coastal areas. 

Mn -Manganese. The greatest concentrations (792-9 000 ppm) occur only at a 

few localit ies in northern Mackenzie Trough, the continenta l slope, and 

the extreme eastern end of the shallower portion of the Beaufort Shelf. 

Lesser concentrations ( l 80-792 ppm) occur in a w idespread 

distributional pattern in all other areas of the Beaufort Shelf, and 

Mackenzie Delta. 
Ni - Nickel . The greatest concentrat ions (3 1-62 ppm) occur in the clays of 

Mackenzie Trough, and most of the southern half of the Beaufort Shelf to 

the east. Some lesser concentrations ( l 0-3 1 ppm) are interspersed in the 

same genera l area. In addition, these low values are in somewhat 

coarser sed iments on the western and eastern ends o f the Beaufort Shel f, 

as well as Mackenzie Delta and the adjacent coastal area. 

B.R. Pelletier and Da le E. Buckley 

REPARTITION DES OLIGO-ELEMENTS 

Hg- Mercure. Les plus fortes concentrations 198 a 352 ppG) se trouvent dons des 
sediments du centre du plateau de lo mer de Beaufort au forge de lo 
boie Kugmollit, et dons lo portie sud de lo depression du Mackenzie. 
Presque toutes /es outres regions du plateau, comme /es extremites est et 
ouest, le nord de lo depression du Mackenzie, le delta du Mackenzie, 
lo boie Mackenzie et certoines parties du talus continental, en 
renferment de plus foibles concentrations 18 a 98 ppGJ 

Li - Lithium Les plus fortes concentrations 175 a 108 ppMJ son! ossociees a de 
/'orgile mise en place dons lo depression du Mackenzie et, plus a /'est, 
sur le plateau de lo mer de Beaufort L 'intervolle inferieur I 14 a 75 ppM) 
predomine dons des sediments grossiers des extremites est et ouest du 
plateau, oinsi que dons le delta du Ma ckenzie et /es zones cotieres 
odiocentes 

Mn - Mangan ese Les plus fortes concen trations 1792 a 9 000 ppMJ ne s'observent 
qu'a quelques endroi ts dons le nord de lo depression du Mackenzie, sur 
le talus continental et a /'extremite est de lo region de bas-fonds du 
plateau de lo mer de Beaufort. Les concentrations inferieures I 180 a 792 
ppM) son! d ispersees sur une voste surface dons toutes /es outres regions 
du plateau de lo mer de Beaufort et dons le delta du Mackenzie. 

Ni - Nickel. Les plus fortes concentrations 131 a 62 ppM) se monifestent dons /es 

depots d'orgile de lo depression du Mackenzie et, plus a /'est, dons lo 
mo1eure portie de lo moitie sud du plateau de lo mer de Beaufort. Les 
concentrations inferieures I 10 a 31 ppM) se rencontrent ici et la dons lo 
meme region, en outre, el/es son! ossociees a des sediments un peu plus 
grossiers qui on! ete mis en place aux extremites est et ouest du plateau de 
lo mer de Beaufort, oinsi que dons le delta du Mackenzie et lo region 
cotiere odjocente 

B R. Pelletier et Dole E. Buckley 
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DISTRIBUTION OF TRACE ELEMENTS 

Rb - Rubidium. Except for the axial portion of Mackenzie Trough, the greatest 

concentrations ( 17 4-262 ppm) occur in the clay w hich covers most of 

the Beaufort Shelf and slope. The lesser amounts (30- 17 4 ppm) occur in 

the silts and sands of the western and eastern end of the Beaufort Shelf, 

Mackenzie Del ta and adjacent coastal areas, and the central part of 
Mackenzie Trough. 

S-Sulphur. Two moderately defined trends of higher concentrations (. 052-. l l 0%) 
are apparent: one is in the coastal area fringing Mackenzie Delta 

including the southern part of the delta; and the o ther comprises 

occurrences in Mackenzie Trough, the adjacent continental slope, and 

the northern part of the Beaufo rt Shelf. Lesser va lues (0.0-.052%) are 

found in sediments on both western and eastern ends of the Beaufort 

Shelf, as we ll as the southern portion adjacent to T uktoyaktuk Peninsula, 

and a clustering of very low values in Mackenzie Bay. 

Sr - Strontium. The areas of greatest concentrations ( l 36-220 ppm) lie in 

Mackenzie Bay and Mackenzie Trough including the adjacent part o f 
the Beaufort Shelf, and in the coastal zone next to the northern part o f 

T uktoyaktuk Peninsula, extending northerly across the eastern end of 

Beaufort Shelf. All remaining areas compr ise sites of lower 

concentrations (70- l 36 ppm), in particular the western and centra l shelf. 

Ti - Titani um. Generally the higher concentrations (0. 19-0 45%) occur in the 

coastal zone along the T uktoyaktuk Peninsula and around Mackenzie 

Delta, Mackenzie Trough and continental slope, and the adjacent part 

of the central Beaufort Shelf. Distributional patterns of lower va lues of 

titanium are found in the western she lf and somewhat less distinctly in the 

central and eastern shel f. A distinct cluster of these va lues occurs in 

Mackenzie Delta. 

B.R. Pelletier and Dale E. Buckley 

REPARTITION DES OL!GO-ELEMENTS 

Rb- Rubidium. Souf pour la porlie oxiole de la depression du Mackenzie, /es plus 
fortes concentrations I 17 4 a 262 ppM) s'observent dons !es depots 
d'orgile qui recouvrent la moieure portie du plateau et du talus de la mer 
de Beaufort Les concentrations de t· intervalle inferieur 130 a 17 4 ppMJ 
se trouvent dons !es depots de limon et de sable des extremites ouest et est 
du plateau de la mer de Beaufort, du delta du Mackenzie et de la zone 
cotiere ad1ocente, et dons le centre de la depression du Mackenzie 

S - Soufre On d istingue deux oxes de fortes concentrations 10, 052 a 0, 110%), 
ossez bien definis le premier correspond a la bordure coliere du delta 
du Mackenzie, y compris la porlie sud du delta, le second englobe !es 
concentrations observees dons la depression du Mackenzie, sur le talus 
continental adiocent et dons la portie nord du plateau de la mer de 
Beaufort Les concentrations inferieures 10 a 0, 052%! se monifestent 
dons des sediments des extremites est et ouest du plateau de la mer de 
Beaufort et dons la portie sud adiocente a la peninsule de Tuktoyoktuk, 
la presence d'un groupement de Ires foibles concentrations dons la boie 
Mackenzie est d'ailleurs a noter. 

Sr- Strontium. Les plus fortes concentrations 1136 a 220 ppM) se trouvent dons la 
brne Mackenzie et dons la depression du Mackenzie, soit la region 
comprenont la portie ad1ocente du plateau de la mer de Beaufort, et 
dons la zone cotiere voisine de la portie nord de la peninsule de 
Tuktoyaktuk, qui se prolonge vers le nord dons /'extrem1te est du plateau 
de la mer de Beaufort Toutes !es outres regions, en porticulier /'ouest et le 
centre du plateau, renferment des emplacements de foibles concentra­
tions 11\0 a 136 ppMJ. 

Ti - Titone. En regle generate, les plus fortes concentrations 10, 19 a 0,45%! se 
monifestent en milieu cotier le long de la peninsule de Tuktoyoktuk et 
outour du delta du Mackenzie, dons la depression du Mackenzie et sur 
le talus continental, rnnsi que dons la portie ad1ocente du plateau 
central de la mer de Beaufort. Les concentrations inferieures du titone se 
rencontrent dons la portie ouest du plateau et, moins dist inclement, dons 
le centre et /'est Lo presence d'un groupe distinct de foibles 
concentrations dons le delta du Mackenzie est a noter. 

B. R. Pelletier et Dole E Buckley 
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DISTRIBUTION OF TRACE ELEMENTS 

V - Vanad ium. One large general area comprises sediments, chie fly clay, with the 

higher concentrat ions (204-350 ppm) of vanadium. This is Mackenzie 
Trough and the contiguous parts of the Beaufort Shelf extending 

easterly, and almost the entire continental slope. Lower values (48-204 
ppm) are found in coarser sediments in al l other areas which includes the 

western and eastern Beaufort Shel f a t a ll depths of water, the coasta l 

zone around Mackenzie Delta and along T uktoyaktuk Peninsula, and 

some Mackenzie Del ta distributaries. 

Yb - Ytterbium. The range of values defining concentrations appears to be too 

restrictive for interpretative purposes. Higher concentrations (4. 3-7. l 
ppm) are found in a few sites in the western part of M ackenzie Bay, the 

coastal zone east of M ackenzie Delta and adjacent to the northern 

shore of T uktoyaktuk Peninsula. Lower values (4.0-4. 3 ppm, a lthough 

many are less but undetermined in the analysis) occur in al l classes of 

sediments over the entire region. 

Zn -Zinc. O ne general area of higher concentrations ( l 27-200 ppm) occurs in the 
coastal zone of Mackenzie Del ta and T uktoyaktuk Peninsula, and 
continues seaward over the central Beaufort Shelf and Mackenzie 

Trough. Lower concentrat ions (60- l 27 ppm) are found on the western 

and eastern portions of the shelf, and in Mackenzie Delta. 

Zr-Zirconium. Small clusterings of higher concentrations ( 160-340 ppm) are found 

in Mackenzie Delta, the eastern and western ends of the Beaufort Shelf, 
and the continental slope adjacent to the central shelf. The lower values 

(84-160 ppm) are w idespread over a ll o ther areas o f the coastal zone, 

shelf, and continental slope. 

Concentrations of add itional elements (listed below) were determined, but no 

variat ion in the values for individual elements was observed. 

Concentration of elements in ppm at al l sample stat ions. 

Silver (Ag) < 5 Molybdenum (Mo) <50 

Arsenic (As) < 2000 Lead (Pb) <700 

Beryllium (Be) <3 Antimony (Sb) <500 

Cerium (Ce) <2000 Tin (Sn) <200 

Cadmium (Cd) < l Yttrium (Y) <40 

Lanthanum (La ) < l 00 

N ote: A ll concentrations are less than values shown, that is, less than the 

determination limits of the instrument. 

B.R. Pelletier and Dale E. Buckley 

REPARTITIO N DES O L/GO-ELEMENTS 

V - Vanadium. Les fortes concentrations 1204 a 350 ppMJ de vanadium sont 
groupees dons une grande region dont !es sediments se composent 
surtout d 'argiles. Celle region comprend la depression du Mackenzie, 
!es parties contigues du plateau de la mer de Beaufort qui s'etendent vers 
/'est et la presque tota lite du ta lus continenta l. Les concentrations 
inferieures 148 a 204 ppMJ s'observent dons des sediments plus grossiers 
dons toutes !es autres regions, ce qui comprend /'ouest et /'est du plateau 
de la mer de Beaufort, a toutes !es profondeurs, la zone cotiere qui 
entoure le de lta du Mackenzie et longe la pen insule de Tukto yaktuk, et 
certains e ffluents du delta du Mackenzie. 

Yb - Ytterbium. Les concentrations de eel element sont contenues dons un interva lle 
tro p etroit pour donner lieu a des interpretations utiles Les fortes 
concentrations 14, 3 a 7, I ppMJ se manifestent a quelques end ro ils dons 
la partie ouest de la baie Mackenzie, dons la zone cotiere situee a /'est 
du delta du Mackenzie et a cote de la rive nord de la pen insule de 
Tukto yaktuk Le bas de /'eche lle 14 a 4, 3 ppM, /es nombreuses 
concentrations infe rieures a 4 ppM n 'ayant pu etre determinees par 
/'analyse) correspond a toutes !es classes de sed iments de la region 
entiere. 

Zn -Zinc. Les fo rtes concentrations I 127 a 200 ppMJ occupent principalement la 
zone cotiere du delta du Mackenzie et de la pen insule de Tuktoyoktuk, 
qui se prolonge dons le plateau central de la mer de Beaufort et la 
depression du Mackenzie. Les concentrations inferieures 160 a 127 
ppM) se monifestent dons /es parties ouest et est du plateau et dons le 
delta du Mackenzie. 

Zr- Zirconium. Les fortes concentrations 11 60 a 340 ppMJ se presentent en petites 
grappes dons le delta du Mackenzie, aux extremites est et ouest du 
plateau de la mer de Beau fort et sur le talus continental contigu au 
plateau centra l. Les voleurs inferieures 184 a 160 ppMJ sont repandues 
dons toutes !es autres regions du domoine cotier, du plateau et du talus 
continental. 

Les valeurs des concentrations d 'e fements supplementaires lenumeres ci­
dessous) on t ete determinees, mo is on n ·a observe oucune variation dons !es valeurs 
propres aux elements individuels. 

Concentrations des e lements en ppM a tous !es lieux d 'echontillonnage 

Argent !Ag) <5 Molybdene !Mo) <50 

Arsenic !As! <2000 Plomb !Pb! < 700 
Beryllium !Be) <3 Antimoine !Sb! <500 

Cerium !Ce! <2000 Etain !Sn) < 200 

Cadmium !Cd! <I Ythrium IYJ < 40 

Lan thane !La) <I 00 

Noto. Les voleurs des concentrations sont inferieures aux voleurs indiquees, c 'est-a­
d ire inferieures aux limites de determination que peut indiquer /'appare il. 

B. R. Pe lle tier et Dole E Buckley 
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STATISTICAL ANALYSIS OF GEOCHEMICAL AND SEDIMENTARY DATA 
ANALYSE STAT/ST/QUE DES DONNEES GEOCHIMIQUES ET SEDIMENTAIRES 

PEARSON CORRELATION COEFFICIENTS FOR SEDIMENT TYPES , OXIDES AND ELEMENTS 
IN BEAUFORT SEA SEDIMENTS 

COEFFICIENTS DE CORRELATION DE PEARSON DES TYPES SEDIMENTOLOGIQUES, 
DES OXIDES ET DES ELEMENTS TROUVES DANS LES SEDIMENTS 

DE LA MER DE BEAUFORT 

Gravel Sand Silt Clay FeO Fe20 3 Si0 2 Al20 3 P205 MnO K20 Na20 MgO cao C03 
Org.C B Ba Cl Co Cr Cs Gravier Sable Limon Argile C. Org. 

r 1.0000 
Gravel n 0 Gravier 

p 

r .1568 1.0000 
Sand n 133 0 
Sable 

p .036 

r - .2358 - .3667 1.0000 
Sitt n 133 199 0 Limon 

p .003 .001 

r - .2798 - .5218 - .5788 1.0000 
Clay n 133 199 199 0 
Argile 

p .001 .001 .001 

r - .2283 - .4203 .3524 .0700 1.0000 

FeO n 132 197 197 197 0 
p .004 .001 .001 .164 

r .051 6 -.4170 - .4495 .7454 - .3761 1.0000 

Fe20 3 
n 133 199 199 199 197 0 

p .278 .001 .001 .001 .001 

r .0639 .8515 - .0874 - .6389 - .4118 - .5955 1.0000 

Si02 n 133 199 199 199 197 199 0 

p .233 .001 .110 .001 .001 .001 

r -.1881 - .6590 - .3886 .9311 .2029 .7698 - .8145 1.0000 

Al20 3 
n 133 199 199 199 197 199 199 0 
p .015 .001 .001 .001 .002 .001 .001 

r - .0173 -.4434 - .3455 .6849 - .1801 .8487 - .581 3 .7122 1.0000 

P20 5 n 133 199 199 199 197 199 199 199 0 
p .422 .001 .001 .001 006 .001 .001 .001 

r - .0267 - .1389 -.1062 .2234 - .5297 .6494 - .2378 .2563 .4971 1.0000 

MnO n 133 196 196 196 194 196 196 196 196 0 
p .380 .026 .069 .001 .001 .001 .001 .001 .001 

r - .1 959 - .6241 - .4252 .9372 .1773 .7545 - .7845 .9861 .7124 .21 91 1.0000 

K20 n 133 199 199 199 197 199 199 199 199 196 0 
p .012 .001 .001 .001 .006 .001 .001 .001 .001 .001 

r - .1 275 - .2481 - .6270 .7911 - .3320 .7943 - .3643 .7219 .7600 .4189 .7443 1.0000 

Na20 n 133 199 199 199 197 199 199 199 199 196 199 0 
p .072 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 

r .2983 - .4971 .5843 - .1741 .3281 - .0449 - .5153 .0165 .0095 - .0325 - .0002 - .3324 ·1.0000 

MgO n 133 199 199 199 197 199 199 199 199 196 199 199 0 

p .001 .001 .001 .007 .001 .264 .001 .409 .477 .325 .499 .001 

r .1351 - .0803 .8349 - .7083 .3479 - ,5869 .0223 - .5539 - .5375 - .2339 - .5895 - .8336 .6646 1.0000 

cao n 133 199 199 199 197 199 199 199 199 196 199 199 199 0 
p .061 .130 .001 .001 .001 .001 .377 .001 .001 .001 .001 .001 .001 

r .1439 - .5055 .5506 - .1079 .3031 .0557 - .5306 .0909 .0821 .1086 .0561 - .2224 .7657 .5925 1.0000 

C03 n 131 197 197 197 195 197 197 197 197 194 197 197 197 197 0 
p .051 .001 .001 .066 .001 .218 .001 .102 .126 .066 217 .001 .001 .001 

r - .2965 - .6828 .2205 .4112 .5138 .2459 - .7055 .5659 .2891 .0125 .5198 .1477 .2890 .0346 .3259 1.0000 
Org.C n 131 197 197 197 195 197 197 197 197 194 197 197 197 197 197 0 
C. Org. 

p .001 .001 .001 .001 .001 .001 .001 .001 .001 .431 .001 .019 .001 .315 .001 

r -.1582 - .4332 - .4763 .8153 - .0399 .7110 - .5405 .7993 .6508 .2428 .8062 .7552 -.1492 - .6571 - .1 105 .3528 1.0000 
B n 133 199 199 199 197 190 199 199 199 196 199 199 199 199 197 197 0 

p .035 .001 .001 .001 .289 .001 .001 .001 .001 .001 .001 .001 .Q18 .001 .061 .001 

r -.2681 - .6773 .0506 .5719 .3759 .4435 - .7883 .711 9 .4759 .1548 .7187 .2916 .3269 - .0774 .3598 .5701 .4923 1.0000 
Ba n 133 199 199 199 197 199 199 199 199 196 199 199 199 199 197 197 199 0 

p .001 .001 .239 .001 .001 .001 .001 .001 .001 .Q15 .001 .001 .001 .138 .001 .001 .001 

r - .1094 - .2529 - .6858 .8528 - .2266 .7599 - .3906 .7566 .6994 .3293 .7736 .9070 - .2970 - .8218 - .2011 .1663 .7609 .2788 1.0000 

Cl n 129 195 195 195 193 195 195 195 195 192 195 195 195 195 193 193 195 195 0 
p .109 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 .001 .003 .010 .001 .001 

r - .1109 - .2127 - .0576 .2494 - .2809 .5345 - .2769 .2956 .4261 .6092 .2614 .3535 - .0490 -.1848 .0861 .0520 .3607 .1912 .3064 1.0000 

Co n 133 199 199 199 197 199 199 199 199 196 199 199 199 199 197 197 199 199 195 0 
p .102 .001 .209 .001 .001 .001 .001 .001 .001 .001 .001 .001 .246 .004 .11 4 .234 .001 .003 .001 

r - .1858 -3.977 - .2458 .5850 .1 696 .5343 - .5479 .6668 .5146 .2284 .6497 .5139 - .0295 - .3831 .0182 .3849 .4990 .4894 .4808 .3366 1.0000 

Cr n 133 199 199 199 197 199 199 199 199 196 199 199 199 199 197 197 199 199 195 199 0 
p .016 .001 .001 .001 .009 .001 .001 .001 .001 .001 .001 .001 .339 .001 .400 .001 .001 .001 .001 .001 

r - .1138 - .5575 - .3590 .7980 .2519 .6330 - .7090 .8430 .5780 .1697 .8383 .5891 .0606 - .4755 .0960 .4748 .6734 .6022 .6627 .2510 .6173 1.0000 

Cs n 130 196 196 196 194 196 196 196 196 193 196 196 196 196 194 194 196 196 192 196 196 0 
p .099 .001 .001 .001 .001 .001 .001 .001 .001 .009 .001 .001 .199 .001 .091 .001 .001 .001 .001 .001 .001 

r - .0895 - .5278 - .0984 .5432 .1415 .4339 - .4862 .5556 .3643 .1903 .5124 .3833 - .0401 - .2449 .0509 .3920 .4392 .3297 .4056 .3644 .3560 .4625 

Cu n 133 199 199 199 197 199 199 199 199 196 199 199 199 199 197 197 199 199 195 199 199 196 
p .153 .001 .083 .001 .024 .001 .001 .001 .001 .004 .001 .001 .287 .001 .239 .001 .001 .001 .001 .001 .001 .001 

r - .1085 - .6127 -.1181 .6378 .2305 .5577 - .7089 .7348 .5545 .1883 .7175 .4491 .2109 - .2458 .2256 .5041 .5122 .6434 .4591 .2962 .5440 .6096 

F n 131 196 196 196 194 196 196 196 196 193 196 196 196 196 194 194 196 196 193 196 196 193 
p .109 .001 .050 .001 .001 .001 .001 .001 .001 .004 .001 .001 .002 .001 .001 .001 .001 .001 .001 .001 .001 .001 

r - .1903 - .3586 .0451 .2891 .3082 .1675 - .3999 .3632 .1564 .0626 .3562 .1341 .0559 - .0544 .1766 .4242 .21 43 .2543 .1904 .0722 .2035 .3011 

Hg n 132 198 198 198 196 198 198 198 198 195 198 198 198 198 197 197 198 198 194 198 198 195 

p .014 .001 .264 .001 .001 .009 .001 .001 .014 .192 .001 .030 .217 .223 .007 .001 .001 .001 .004 .156 .002 .001 

r - .1 489 - .6404 - .2204 .7439 .3020 .5790 - .7450 .8399 .5213 .1 136 .8178 .4866 .1499 - .3604 .1731 .5455 .6366 .6594 .5452 .21 89 .5767 .8279 

Li n 130 196 196 196 194 196 196 196 196 193 196 196 196 196 194 194 196 196 192 196 196 196 
p .045 .001 .001 .001 .001 .001 .001 .001 .001 .058 .001 .001 .018 .001 .008 .001 .001 .001 .001 .001 .001 .001 

r - .0288 - .1377 - .1252 .2376 - .5302 6500 - .2375 .2587 .4986 .9911 .2230 .4256 - .0399 - .2405 .0942 .0186 .2680 .1445 .3380 .6197 .2305 .1644 

Mn n 133 199 199 199 197 199 199 199 199 196 199 199 199 199 197 197 199 199 195 199 199 196 

p .371 .026 .039 .001 .001 .001 .001 .001 .001 .001 .001 .001 .288 .001 .094 .397 .001 .021 .001 .ooi .001 .011 

r - .2339 -.4856 - .1175 .5515 .1223 .5754 - .6054. .6501 .4797 .3280 .6067 .4106 .0270 - .2266 .1596 .4068 .4796 .4972 .4567 .6446 .5709 .5883 

Ni n 133 199 199 199 197 199 199 199 199 196 199 199 199 199 197 197 199 199 195 199 199 196 

p .003 .001 .049 .001 .043 .001 .001 .001 .001 .001 .001 .001 .353 .001 .013 .001 .001 .001 .001 .001 .001 .001 

r - .0462 - .5647 - .3087 .7531 .3278 .5006 - .6796 .8170 .4426 - .0107 .8174 .5020 .0715 -.4200 .0934 .5038 .6317 .5700 .5755 .1550 .5441 .7891 

Rb n 130 196 196 196 194 196 196 196 196 193 196 196 196 196 194 194 196 196 192 196 196 196 

p .301 .001 .001 .001 .001 .001 .001 .001 .001 .441 .001 .001 .160 .001 .098 001 .001 .001 .001 .015 .001 .001 

r - .2820 - .4580 - .1099 .4930 .1275 .4318 - .5740 .5499 .3949 .2538 .5338 .4122 .0387 - .2352 .0783 .4835 .4464 .5251 .3720 .2216 .4 161 .4332 

s n 131 192 192 192 190 192 192 192 192 192 192 192 192 192 190 190 192 192 188 192 192 189 
p .001 .001 .065 .001 .040 .001 .001 .001 .001 .001 .001 .001 .297 .001 .141 .001 .001 .001 .001 .001 .001 .001 

r - .1852 - .4835 .2995 .1846 .0900 .3898 - .4908 .3145 .3219 .3644 .2727 .0778 .2147 .2195 .3688 .3218 .1892 .4211 .0537 .4050 .2509 .1303 

Sn n 133 195 195 195 193 195 195 195 195 195 195 195 195 195 193 193 195 195 191 195 195 192 

p .016 .001 .001 .005 .107 .001 .001 .001 .001 .001 .001 .1 40 .001 .001 .001 .001 .004 .001 .230 .001 .001 .036 

r - .1064 - .0964 .0889 .0130 .0228 .0480 - .0801 .0423 .01 52 - .0002 .0386 .0016 .0905 .0718 .1048 .1137 .1253 .1336 - .0280 .0502 .0504 - .0193 

Sr n 133 199 199 199 197 199 199 199 199 196 199 199 199 199 197 197 199 199 195 199 199 196 

p .111 .088 .106 .428 .375 .250 .130 .276 .416 .499 .294 .491 .102 .1 57 .071 .056 .039 .030 .349 .241 .240 .394 

r - .2142 - .7322 .0491 .6017 .3603 .5286 - .8118 .7508 .4705 .1349 .7023 .3313 .2819 - .0785 .3173 .6166 .6241 .6889 .3584 .4147 .5932 .6413 

Ti n 133 199 199 199 197 199 199 199 199 196 199 199 199 199 197 197 199 199 195 199 199 196 

p .007 .001 .246 .001 .001 .001 .001 .001 .001 .030 .001 .001 .001 .135 .001 .001 .001 .001 .001 .001 .001 .001 

r - .1957 - .5422 - .4005 .8459 .1583 .6870 - .7096 .8913 .6436 .2784 .8944 .7061 -.0621 - .5758 .0110 .4626 .7551 .6402 .7099 .41 51 .6481 .8013 

v n 133 199 199 199 197 199 199 199 199 196 199 199 199 199 197 197 199 199 195 199 199 196 

p .012 .001 .001 .001 .013 .001 .001 .001 .001 .001 .001 .001 .192 .001 .439 .001 .001 .001 .001 .001 .001 .001 

r - .Q700 .3485 .2518 - .5110 .0899 - .3788 .4124 - .5341 - .3083 - .1264 - .5261 - .3782 .0016 .3162 - .0933 - .3112 -.41 29 - .2975 - .4496 - .1140 - .1626 - .5286 

Zn n 133 195 195 195 193 195 195 195 195 195 195 195 195 195 193 193 195 195 191 195 195 192 

p .212 .001 .001 .001 .1 07 .001 .001 .001 .001 .039 .001 .001 .491 .001 .098 .001 .001 .001 .001 .056 .012 .001 

r - .0968 .1444 .1615 -.2441 .0198 - .2381 .2063 - .2622 - .1894 - .081 6 - .2643 - .1 826 - .0820 .1 586 - .0777 - .1 563 - .2074 - .1487 - .2406 .0815 - .0604 - .1877 

Zr n 133 199 199 199 197 199 199 199 199 196 199 199 199 199 197 197 199 199 195 199 199 196 

p .134 .021 .001 .001 .391 .001 .002 .001 .004 .128 .001 .005 .125 .013 .139 .014 .002 .018 .001 .126 .198 .044 

27 

Pearson correlation coefficient 
Coefficient de correlation de Pearson .. . r 
Number of cases 
Nombre de cas . ......... .. ..... .. .. .. ... n 
Statistical sig nif icance 
Importance statistique .. .. ..... . . ... . . .. p 
Most significant correlations 
Correlations /es plus importantes .. D 

Cu F Hg Li Mn Ni Rb s Sn Sr Ti v Zn Zr 

" 

1.0000 
0 

.4169 1.0000 
196 0 

.001 

.3014 .2588 1.0000 
198 195 0 

.001 .001 

.4584 .6580 .2668 1.0000 
196 193 195 0 

.001 .001 .001 

.2022 .1 940 .0497 .1122 1.0000 
199 196 198 196 0 

.002 .003 .243 .059 

.5670 .5492 .3092 .5797 .3320 .10000 
199 196 198 196 199 ,0 

.001 .001 .001 .001 .001 

.4358 .6412 .3879 .7738 - .0039 .5200 1.0000 
196 193 195 196 196 196 0 

.001 .001 .001 .001 .478 .001 

.3344 .4556 .1011 .4265 .2680 .3374 .3855 1.0000 

192 189 191 189 192 192 189 0 

.001 .001 .082 .001 .001 .001 .001 

.2778 .3652 .1667 .1921 .3807 .4204 .0641 .2475 1.0000 
195 192 194 192 195 195 192 192 0 

.001 .001 .010 .004 .001 .001 .189 .001 

.0129 .0983 - .0656 .0860 .0093 - .0551 .0251 .2098 .1501 1.0000 
199 196 198 196 199 199 196 192 195 0 

.428 .085 .179 .115 .448 .220 .353 .002 .018 

.5015 .6458 .2966 .6994 .1 539 .6832 .5970 .4753 .5641 .1 599 1.0000 

199 196 198 196 199 199 196 192 195 199 0 

.001 .00 1 .001 .001 .015 .001 .001 .001 .001 .014 

.51 64 .6787 .3888 .7660 .2759 .6690 .7871 .5471 .1823 - .0531 .6387 1.0000 
199 196 198 196 199 199 196 192 195 199 199 0 

.001 .001 .001 .001 .001 .001 .001 .001 .005 .228 .001 

- .3800 - .3297 - .2271 - .5042 - .1258 - .3360 - .5122 - .2845 .0075 .0309 - .1956 - .4775 1.0000 
195 192 194 192 195 195 192 192 195 195 195 195 0 

.001 .001 .001 .001 .040 .001 .001 .001 .459 .334 .003 .001 

- .1585 - .1 146 - .0691 - .2571 - .0749 - .0471 - .1929 - .0665 .0170 - .0465 - .0443 - .1385 .5044 1.0000 
199 196 198 196 199 199 196 192 195 199 199 199 195 0 

.013 .055 .167 .001 .147 .254 .003 .180 .407 .257 .267 .026 .001 



STATISTICAL ANALYSIS OF GEOCHEMICAL AND SEDIMENTARY DATA 

A Pearson correlat ion analys is was made using the Stat istical Program for the 
Social Sciences (SPSS). The Pearson corre lation (r), the number of cases (n), and the 

statistical significance (p) are given for each corre lat ion. 

Interpretation 

A number o f interpretations are made as follows: 

The fine fraction of the sed iments contro ls much of the var iat ion in major oxides 

and trace elements. 

Due to incomplete washing of the samples to free them from sea salts, some 
major elements and ha lide anions reflect the compos ition of the dried sa lt rather 

than the composition of the detrital minerals. 

Carbonates appear to be an important component of the si lt fraction. The 

carbonates appear to be Mg-rich, probably do lomitic, and possibly conta in some 

siderite. 

The phyllosilicates are concentrated in the finest fractions (silt and clay) and 

appear to be Al-rich clays w ith characteristic concentrations of Cs, Li, and Rb. This 

suggests that mica -type clays dominate the composit ion of the clay mineralogy. 

The refractory elements, Ti, V, and Cr, are concentrated in the clay mineral 

fraction. 

Ferromanganese prec ipitates, possibly as a coating on the clay-sized 
minerals, have co-prec ipi tated Ni and Co. 

Some minor reduced metals may have been precipitated, including Cu and 

FeO. 
The metals Zn and Zr appear to be in a detrital sand mineral. 

Mercury appears to be complexed w ith the organ ic matter, and possibly is 

immobilized in the fine clay fraction. 

Factor groupings 
Certain elements and oxides may serve as a common controlling in fluence in 

the sedimentary environment. These are as fo llows: 

SAND/S ILT SILICATE: Si02, Zn, Zr, Sn; found in heavy minerals. 

SAND/S ILT CARBONATES: FeO, MgO, CaO, C03; found in detrital carbonate 

minerals. 

CLAY MINERALS (Mica-phyllosilicates): Al203, Fe203, K20, Cs, Li, Rb, Ti, V, Cr; 

found in the clays. 

SEA SALTS: Na20, C l, (K20), F; these are dried salts wh ich may be present due to 

the lack of washing. 

BIOGEOCHEMICAL-PRODUCTIVITY INDACTORS: P20s, B, (Ba); occur on the 

outer Beaufort Shelf. 

METAL OXIDES: Fe203, MnO, Ni; occur in mineral coatings. 

B.R. Pelletier and Dale E. Buckley 

ANALYSE STAT/ST/QUE DES DONNEES GEOCHIMIOUES ET SEDIMENTA/RES 

On a procede a /'analyse des correlations de Pearson a /'aide du Programme 
stotistique pour /es sciences socio/es. Le coe fficient de correlation de Pearson (r), le 
nombre de cos In) et la signification stotistique (p) sont indiques pour choque 
correlation. 

Interpretation 
De cette analyse ont decoule plusieurs interpretations 
Lo fraction fine des sediments in flue beoucoup sur la variation des principoux 

oxydes et oligo-elements 
Les sels de mer n 'oyont pas ete completement laves des echontillons, certoins 

elements moieurs et halogenes re fie tent davontoge la composition du sel sec he que 
celle des mineraux detritiques 

Les carbonates semblent un element important de la fraction limoneuse !Is 
semblent egalement riches en magnesium, ofkhent une nature probablement 
dolom1tique et renferment peut-etre de lo siderite. 

Les phyllosilicotes son! concentres dons /es fractions /es plus fines (/imon et 
orgi/e), ii s'ogit opporemment d'orgi/es riches en A I ovec des concentrations 
coracteristiques en Cs, Li et Rb. D'ou la supposition que /es orgiles de type mica 
dominent la composition des mineraux orgileux 

Les elements refractoires, Ti, Vet Cr, son! concentres dons la fraction des 
mineraux orgileux 

Les precipites de ferromongonese, qui se presentent peut-etre sous forme de 
revetement des mineraux de lo faille des orgiles, ont precipite a lo fois Ni et Co. 

Certains metoux secondoires reduits ont peut-etre ete precipites, notamment 
Cu et FeO. 

Les metoux Zn et Zr semblent se presenter dons un mineral detrilique de nature 
sableuse. 

Le mercure semble se presenter dons des associations complexes ovec la 
motiere orgonique et est peut-etre immobilise dons la fraction argileuse fine 

Combinoisons de focteurs 
Certoines associations d'elemenls et d'oxydes peuvent ovoir une influence 

determinante dons le milieu sedimentaire. II s'agit des 
SILICATES SABLEUX ETL I MONEUX Si02, Zn, Zr, Sn, observes dons des mineraux 

lourds. 
CARBONATES SABLEUX ET LIMONEUX FeO, MgO, CoO, C03; observes dons 

des mineraux detritiques de nature corbonotee. 
MINERAUX ARGILEUX lmico-phyllosilicotes! A/203, Fe203, K20, Cs, Li, Rb, Ti, V, 

Cr, observes dons /es orgiles 
SELS DE MER N020, Cl, IK20J, F; ii s'ogit de sels seches qui peuvent etre presents 

lorsque /'echontillon n 'a pas ete suffisomment lave. 
INDICES DE PRODUCT/VITE BIOBEOCHEMIOUE P20s, B, fBo!; s'observent sur 

le plateau exterieur de la mer de Beaufort 
OXYDES METALLIOUES: Fe203, MnO, Ni; se presentent sous forme de 

revelemen ts de mineraux. 

B R Pelletier et Dale E. Buckley 
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FRONTISPIECE 

Satellite imagery of the Beaufort Sea region show ing the featureless Arctic 

Coastal Pla in tha t borders the northern parts of the Yukon Territory and District of 

Mackenzie, and the western side of Banks Island. A lso shown are Mackenzie Delta, 

the numerous lakes of both the Yukon Coastal Plain and Tuktoyaktuk Pen insu la, as wel l 

as the lowlands of the Interior Plains to the south. The Brit ish Mounta ins in the extreme 

west and the Richardson Mountains just to their east, are adjacent to the coas tal plain 

west of Mackenzie River. Immediately off shore is the sediment plume that orig ina tes in 

Mackenzie River and Delta, and moves along shore in an easterly direction. 

INTRODUCTION 

Retrieving sediment from floor of Beaufort Sea, using VanVeen dredge aboard CSS 

Hudson. 
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FRONT/SP/CE 

Images prises par satellite de lo region de lo mer de Beaufort, aux endroits ou 
el/es presentent la ploine cofiere Arctique denuee de relief, soil en bordure des zones 
nord du Terriloire du Yukon et du District du Mackenzie, et de lo part1e ouest de /'ile 
Banks. On aperc;oit egalement le delta du Mackenzie, /es nombreux lacs de la ploine 
cotiere du Yukon et de lo peninsule de Tuktoyaktuk, ainsi que !es bosses terres des 
ploines lnterieures, au sud Les monts British, a /'extreme ouest et !es monts Richardson, 
immediatement a /'est, touchent a lo ploine cotiere, a f'ouest du fleuve Mackenzie. 
On peut en outre reconnoitre la trainee de sediments qui prend naissonce dons le 
fleuve et le delta du Mackenzie, pour longer le littoral vers /'est 

INTRODUCTION 

Prelevemenf de sediments du fond de la mer de Beaufort, OU moyen d'une drogue 
Van Veen installee a bord du CSS Hudson. 
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Page 5. Coasta l landforms and processes - al l photos are in GSC ca ta logue 

Topak Spit 202925X; Tidal fl a ts 202925 W; East Channel of Mackenzie 

River 202773 O; Cl iff a t Tuktoyaktuk 202925 T; Distal Mackenzie Delta 

202925 U; Low scarp, Mackenzie Delta 202925 V 

Page 6 . Coastal landforms and processes - al l photos are in GSC cata logue 
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GENER/QUE DES PHOTOS 

Frontispice - Image Landsat de lo region de lo mer de Beaufort !EMG 1780!, 
grocieusete du ministere de f'Energ1e, des Mines et des Ressources, a 
Ottawa 

Page I. Introduction - Echont1llons preleves au fond de lo mer, photo de M JR 
Belonger, lnstitut oceanogrophique Bedford !IOB!, ministere des Peches et 
Oceans, a Dartmouth !Nouvelle-Ecosse! 

Page 2. Sources de sediments- de gauche a droite et de hout en bas, trainee de 
sediments, image Landsat, EMR, a Ottawa, fond de lo mer, camera de 
television pour prises de vue sous-marines, de M JR Belonger, /OB !MPOJ, 
a Dartmouth; ligne de cote, photogrophie oerienne de M C P Lewis, 
CGC, a Ottawa, erosion de lo ligne de cote, photo de M M Lawrence, 
lnstitut des eoux douces !MPO!, a Winnipeg; transport par lo gloce, photo 
de M CF M Lewis, CGC, a Dartmouth 

Page 3. Porticules en suspension - toutes /es photomicrogrophies son! de M B. D. 
Bornhold, CGC !Centre geoscientifique du Pocifique!, a Sidney 
!Colombie-Britonnique!. 

Page 5 Reliefs et processus cotiers-toutes !es photos sont classees dons le catalogue 
de lo CGC fleche Topok, 202925 X, estron, 202925 W, bros est du 
Mackenzie, 202773 0, foloise a Tuktoyoktuk, 202925 T, portie distole du 
delta du Mackenzie, 202925 U, escarpement bas, delta du Mackenzie, 
202925 v 

Page 6. Reliefs et processus cot1ers- toutes !es photos sont clossees dons le catalogue 
de la CGC pointe Shingle, 202717 N; pointe Shingle, 202925 S, 
pointe Koy, 202959 N, pointe Koy, 202958 0, estuoire Babbage, 
202717 J, pointe Koy, 202717 H, gloce dons le sol massive, 202959 Y; 
forme de relief ossociee au processus de degel regressif suivi de coulees 
boueuses, 202717 G 

Page 11. Corottoge du sous-sol morin - toutes !es photos son! de M JR. Belonger, 
/OB, a Dartmouth, rod1ogrophie de MM CF M Lewis et R Wholgren, 
CGC, a Dartmouth. 

Page 18. Especes mineroles- toutes !es microgroph1es optiques sont de Mlle SM 
Costoschuk, CGC, a Calgary, et !es microgroph ies par baloyoge 
electronique de M D.A Walker, CGC, a Ottawa. 
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