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1. Summary 

BEAUFORT SEA PROJECT INTERIM REPORT 

Project F-4 - Sediment Dispersal 

ln The Southern Beaufort Sea 

Beaufort Sea sediments have been obtained by means of bottom grabbers and 
cores from ship-borne and hel icopter-supported operations since 1970. A total 
of 1100 samples has been col lected and al I have been texturai ly analyzed. ln 
this report the 98 grab samples obtained from CSS HUDSON in 1970 (Fig. 1) are 
described, and inferences on their texture, distribution and origin are given. 

Both bathymetry and geography have been considered, but lacking is a 
fui Ier appreciation of ocean dynamics. As these companion studies progress 
on other projects, then can uti I ization of such data be real ized for the 
sedimentary and coastal studies. What is known, however provides a reason­
able framework for the sedimentary model in the Beaufort Sea. Sediment dis­
charged from the Mackenzie River and is transported seaward to the north and 
east. A major sediment site is present in the Mackenzie Canyon and the 
adjacent shelf area to the east. Although coarser sediments on the eastern 
shelf suggest erosion, which may in part be true, they also represent rel ic 
sediments that are presently being obscured and buried by sediments being 
discharged from the Mackenzie River. 

Other areas such as the coastal zone also appear to be sites of vigorous 
sedimentary processes, and may be providing considerable material to the 
sedimentary system. Although many of these areas have been sampled and the 
related sediments texturai ly analyzed, the data have not been examined to the 
point at which they cou Id support this report. This wi 11 be forthcoming. 

Studies on clay mineralogy, carbonate, total carbon and organic carbon 
have recently been initiated. From various surveys, 244 representative 
samples have · been selected and it is expected that the results of such 
studies wi 11 provide base! ine data for projects affecting the environment 
of sedimentary depositiono Also, the sedimentary mode! may be further 
deduced and most certainly valuable data wi 11 be on hand in determining the 
main factors of the environment. 

Additional studies are proposed, more for anci 11 iary projects than for 
the present one. Any environmental study is multi-discipl inary in scope 
and because much of man's future activity wi 11 be connected with the sea­
floor, it is only reasonable to expect that the focus of a multi-discipl inary 
environmental study wi 11 be in the area of marine geology. 
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2. Introduction 

This is a study of sediment dispersal based on a texturai examination of the bottom sediments. lt involves the origin, nature and distribution of these sediments as they occur on the sea bottom, and wi 11 include examin­ation and analysis of additional sediments obtained by means of the piston cores. With reference to offshore exp loratory dri 11 i ng, the nature of the sea bottom is important for the fol lowing reasons: 1) to determine 
foundation strength of material, 2) the fate of sediment particles in connection with deposition and erosion particularly in the vicinity of artificial islands, and 3) to establish a data basel ine in the event of an oi I spi 11, 4) to make a reasonable estimate of the frequency of ice-scouring I? of the sea-f I oor. / • 

3. Resume of Current State of Knowledge 

At present, there is no comprehensive report on sediment dispersal in the southern Beaufort Sea, exclusive of the work of Carsola (1952), and that car ried out by CSS HUDSON in 1970, which is reported here. Other related subjects deal with sea-floor scouring by ice-keels (Pelletier and Shearer, 1972), the nature and distribution of submarine pingos (Shearer et al, 1971 ), reports on mol luscs (Wagner, 1972) and foraminifera (Vi lks, 1973). Al 1 reports to date are prel iminary in nature in that work is continuing in the var ious subjects and wi 11 be incorporated, in part, in the present study. 

4. Stu dy Area 

The study area is restricted to the southeastern Beaufort Sea between Demarcation Point on the west and Cape Dalhousie on the east. Lying between longitudes 127°:00' and 141°:00 1 , and latitudes 69°:30 1 and 72°:00 1 , it extends a distance of approximately 150 kms offshore to depths of 1000m. Genera l ly though, the seaward I imit does not reach beyond the upper continent­al slope . Three major physiographic features are present (Fig. 2): 1) the continental shelf which grades gently toward the 100m isobath, the latter pa rai lel ing the coast I ine general ly and conforming to the headward portion of the Mackenzie Canyon; the continental slope which fal ls fairly steeply from the shelf edge , and whose isobaths in the upper portion conform to both those of the continental shelf and Mackenzie Canyon; and the Mackenzie Canyon which transects the continental shelf and upper slope in a pronounced V-shaped pattern, with the headward portion immediately adjacent to the sub­ma rine portion of the Mackenzie River delta, and extending to the lower contine ntal slope at a depth of nearly 1000m. 

~ inor but fairly significant morphological features are widespread 
uno inc!ude ice- scour marks on the seabed, and pingos on certain areas of the Sht::I f. lce- scouri ng has been described (Pelletier and Shearer, 1972) 
d S I inear grooves produced by drifting ice moving a long the sea f loor. Th ey 

u r in a 1 1 depths of water to 80m or so , and some may be deeper but these 
W<.J u • :resumab ly be very old features . Both son ic and seismic records reveal 
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the presence of ancient grooves, most of which have been inti I led with 
sediments during the past several hundreds, if not several thousands, of 
years. The pingos occurring on the sea floor are ice-cored conical 
mounds up to 300 m in diameter at their base and rising to within 15m of 
sea surface where their narrow peaks are breached by expansive forces within 
the pingo itself. These features have been described earl ier by Shearer 
et a 1 ( 19 7 1 ) • 

Along the low-lying coast of the mainland spits and bars associated 
with numerous offshore islands are present, and are extending their growth 
in an easterly direction. This latter phenomenon may be a response to 
longshore current action being influenced somewhat by the Coriol lis effect 
which, at this latitude, is directed to the east. 

5. Methods and Sources of Data 

For the purpose of this interim report only the work carried out on the 
cruise of HUDSON 70 is reported here. 

5.1 Field Techniques 

Ninety-eight bottom samples were obtained by means of the VanVeen grab 
sampler. The locations of these sampi es are shown in Figure 1. These 
samples were stored aboard CSS HUDSON and transferred to laboratories at the 
Bedford lnstitute of Oceanography in Dartmouth, Nova Scotiao 

5.2 Experimental Techniques 

ln the laboratory sediment samples were processed for standard 
texturai analysis by means of seiving and pipetting. Al I HUDSON 70 grab 
samples have been prepared for additional analyses to be undertaken for the 
identification of the major cla -minerai ~roups, and the determination of ' 
carbonate content, organic ëarbon and total carbon . ln addition to these 
98 sampi es, 146 sampi es (not shown in Fi~. 1) obtained from other cruises 
and hel icopter-supported operations have also been submitted for such 
mineralogical and chemical studies. 

5.3 Data Analysis 

Statistical operations using moment measures have been used to des c ribe 
the texturai data. Clastic ratios and relative entropy have also been ca l­
culated, and al I results are given in Appendix A. 

5.4 Phasing of the Work 

ln addition to the CSS HUDSON samples, approximately 1000 additiona l 
samples have been texturai ly analyzed but the data from this work have not 
been plotted or studied. Because these samples were obtained from seve ral 

• • • / 4 



- 4 -

ships and hel icopter-supported operations, it was nec:ssary to have a common location map for al I bottom sampi es col lected 1n the Beaufort Sea. This map is presently being drawn by the Canadian Hydrographie Service at Victoria, British Columbia. The field work is virtually canpleted and a report could be issued on the basis of present information, but certain gaps in the sampi ing coverage will remain unless they can be eliminated in the 
1975 field seasono 

Al I mineralogical studies should be completed by late spring, 1975, and al I texturai data on the bottom samples should be plotted by late summer, 1975. If additional sampi ing is undertaken, the analytical work can be carried out in early fal 1, 1975, and the results and analyses of al I work plotted at that time. The final report wi 11 be completed by late 1975. 

6. Results 

Al I results of the study of sediment dispersal in the southern portion of the Beaufort Sea are shown in the sedimentological maps (Figs.3-11) given in Appendix Bof this report. 

6.1 Sediment Types 

The major texturai sediment types based on the phi mean diameter are s hown in Figure 3 (Appendix B). Clay-sized particles dominate and are found of f the Mackenzie delta and over a large part of the continental shelf 
immediately adjacent on the east. A smal I area of fine sediments I ies in the ext reme northeastern area of the shelf and along the continental slope. 

Si lt is least abundant and occupies a narrow transecting zone of the shel f d irectly seaward off the east-central part of the Tuktoyaktuk 
Pen i ns u la. This si lt zone appears to have an inter-fingering relationship with the cl ayon the west and the sand on the east. Another occurrence of si lt I ies on the extreme eastern part of the shelf adjacent to Amunsden Gulf, and off the Mackenzie delta just east of Herschel Island. 

Sand is the second-most major type of sediment. lt occupies almost the entire area adjacent to the northwestern coast of Herschel Island. Although gravels are present in different areas, they are nota major portion of the sample to the extent where they can be separately defined as such on the basis of the ph i-mea n grain diameter of the sediment 

6 u2 Relative Proporti ons of the Maj or Sediment Types 

From the table of textura i data in Appendix A, it can be seen that clay i s present in al I samp i es and r a nges between 19.3 and 82.85 percent of the sample . The amount of the c lay content is pl otted in Fig. 4 (App. 8), 

... /5 
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which shows a major area of deposition in the central portion of the 
Mackenzie Canyon and the shelf immediately to the east. When these 
values are contoured on the 10-percent isopleth, the varying contours 
run in a pattern that is parai lel with the coast ln the western part of 
the area, but is more-or-less of a transecting pattern in the west where 
it extends across the continental shelf. Here the clay content is 30 to 
40 percent less than in the western area, and its contours have an inter­
fingering relationship with those that represent a greater clay content 
immediately adjacent on the west. The least amount of clay is found north­
west of Herschel Island, and in smal I areas on the extreme eastern edge of 
the map. 

Si lt is the next most abundant texturai class in most samples. ln 
amounts it ranges between 8.79 and 68.46 percent in these samples. As 
a dominant type areal ly, it is less widespread than either clay or sand. 
The percentage of si lt content for each sample was plotted (Fig. 5, Appx. B), 
and, in general, the higher concentrations occur in the eastern areas of the 
shelf and the least in the Mackenzie Canyon and the immediately adjacent area 
of the central shelf to the east. A pattern simi lar to that for clay is 
revealed in the orientation of the isopleths. They are more or less parai lel 
with the coast in the west, and somewhat transect the shelf in the east. 

Sand is also present in al I sampi es but in general ly much smal Ie r 
amounts than either the si lt or clay, except where it is the dominating 
constituent in the eastern part of the shelf. lt ranges in amounts 
from .03 to 64.70 percent for these samples. The sand content for each 
sample is plotted in Figure 6 (App. B). The higher concentrations are 
shown in the eastern area of the shelf, and a portion of the shelf west of 
Herschel Island. An almost east-west orientation of the isopleths occu r s 
in the central area of the map, but this changes to a pattern that somewha t 
transects the shelf to the east. 

Grave! is the least significant in terms of percentage content per 
samp le. lt ranges from 0.01 to 38.30 percent for these samp les, wi th many 
sampl es (about 15%) containing no grave! whatsoever. The gravel co ntent for 
eac h sample was plotted in Figure 7 (App. B). lt is clear from th is map 
that , except for a few local ities in the east and the general area northwest 
of He r sche 1 1 s I and, grave I i s a mi nor constituent of the sed i men t s beneath 
t he so ut hern Beaufort Sea. 

6 . 3 So rti ng 

Va lues for sorting, based on phi standard deviation were plotted in 
Figu re 8, App. B. No sample showed very good or excellent sort ing. Ar eas of 
fa ir to good sorting I ie in the central portion directly off the Mackenzie 
de lta , a long the entire edge of the continental shelf, and in the coastal 
zone east of Hers chel Island e Poor sorting is characterist ic of the sediments 
occupy ing a l I the eastern half of the shelf and aga in in the a r ea northwest 
of Hersc he 1 1 s I and . 
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Re lative entropy as def ined by Pelto, (1954) was uti I ized in a 
sedimento logical study in the Bay of Fundy, Pelletier (1974). This parameter 
is rea l is t ic because it uses al I the texturai data obtained in the analysis 
and yet is independent of the mean. Values of this sorting index are plotted 
i n Figu re 9 (App. B) and very easi ly show the areas of good and fair sorting. 
Good so rting in the region lying off the Mackenzie Delta partly describes the 
fine grained sediments that appear to be the dominant texturai class dis­
charged by the Mackenzie River. As this material moves easterly over the 
re l ic san ds occupying the eastern Beaufort shelf, it mixes with the sand and 
i nc rea ses the sorting range. On the west end of the Beaufort Shelf, the 
poo r so rting (high relative entropy) is the result of ice-rafting of coarser 
sediments into finer sediments presumably in transit, and some possibly in 
residence, from deltas and sea coasts lying to the west. 

6 . 4 Cla s t ic Texturai Ratios 

A plot of the sand, si lt and clay contents for each sample was made and 
is shown i n a ternary diagram (Fig. 10, App. B). The gravel portion was 
omitted , as i t appeared to be due to ice-rafting. ln Fig. 9, two distinct 
patterns emerge: 1) a plot of the sampi es from the eastern and western 
portions of t he s helf, which show in the central part of the diagram and 
2) a plot of the samples from the Mackenzie Canyon and the adjacent area of 
the shelf to the east. 

6.5 The Si lt / Clay Ratio 

This parameter is used because of its sensitive response to dynamic 
conditions particular ly i n the absence of coarser sediments (Pelletier, 1973). 
Values of the si lt/ c lay r ati o were plotted in Figure 11 (App. B). lsople t hs 
show the pattern wh ich I ie s para i lel to shore in the area of the Mackenzie 
Canyon and adjacent central shelf. This pattern describes the area of ve ry 
low si lt/clay rat ios. ln the ea stern part of the study area, the isopl eths 
transect the shelf an d the si lt / cl ay r atios here are high. The ratios are 
also high west of Herschel Isla nd and a long th e coastal zone excl usive of the 
Mackenz ie delta. 

7 . Discuss ion 

The sed imentological maps dep ict a dispersal patt e r n t ha t i s mos t 
uni ike the c lassica l concept of sediment texture decreasing with remoteness 
from the source . ln the southern Beaufo~t Sea , the major source of sed iments 
is the discha rge from the Mackenz ie River system . Satel I ite phot ographs 
released recently show the sediment p l ume discharg i ng from the de l ta area 
and flow ing toward the east under the influence of the Cor io l I is force . This 
immediate area of sediment discharge is characterized by fine sed i mentary 
textures which becomes progressively coarser to the east (Fig . 3, App . B) . 
Apparently the area of the Mackenzie Canyon and the central shelf to the east 
represent sites of sed iment deposition , particularly in the very fi ne sizes . 

... /7 
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ln the eastern portion of the map, coarser sediments occupy most of the 
sea floor. lt is conceivable that some of this material is undergoing 
erosion by the agency of bottom currents. The low silt/clay ratios in the 
Mackenzie Canyon and central shelf, together with the higher ratios in 
sediments of the eastern shelf support the idea of a depositional site in 
the former area, and an erosional site in the latter. ln this latter case, 
it appears that rel ict coarser surficial sediments are mixed with fine 
material from the Mackenzie River, but undergo scouring and the eroded 
sediments are transported westward to the major depositional site in the 
Mackenzie Canyon and central shelf. This would explain the classical 
dispersal pattern of coarse to fine, but current-meter observations are 
needed to confirm this suggestion. 

ln the area west of Herschel Island, the bottom sediments appear to be 
related to the action of drifting ice. Very poor sediment sorting rather 
supports this ideao Such deposits could originate from the large fields of 
ice which have wedged against Herschel Island. The coastal zone exclusive 
of the delta region, however, appears to be the site of coarser sedimentation 
and perhaps more vigorous current action. 

8. Conclusions 

8 . 1 Except for the area northwest of Herschel Island, sediments in the 
Beaufort Sea are mainly fine-grained and consist of clay and si lt in the 
western and central areas, and sand in the eastern part. This dispersal 
pattern is partly a result of the fine-grained sediment discharge from 
the Mackenzie River, and partly due to sedimentation of fine particl es over 
a rel ict surficial sand that is presumably intermittently eroded by west­
ward-moving bottom currents. Thus the western shelf appears to serve 
alternately as a depositional and erosional site. 

9. lmpl ications and Recommendations 

9.1 Scientifical ly the Beaufort Sea represents a sedimentary mode! of rel ic 
sediments being obscured by encroaching sedimentation from the discharge of 
a major fluvial system. The role of sea level has not been discussed but a 
prel iminary support study of the cores indicates that recent submergence has 
been a dominant factor in creating a site of quiet deposition near the delta 
front. Additional texturai relationships regarding submarine physiography, 
hydrodynamic vigour, currents, ice and remoteness from shore and other 
sedimentary source areas must be establ ished. The sub-bottom studies of the 
unconsol idated material by means of sanie and seismic investigations must be 
made in order to determine sediment thickness and its origin. 

. •. /8 
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9.2 Sediment thickness i.s a major concern in resources development of the 
sub-seabed, main ly i n developing an engineering background for the emplace­
ment of installat ions on the sea floor. The mineralogic studies are import­
ant as they may provide information on the routes of sedimentary transport, 
as wel I as on the fate of the sediments upon entry into the Beaufort Sea 
environment o 

9 . 3 The s t udy has not progressed sufficiently to recornmend judgement 
views at th is time. 

10 . Need s for Further Study 

10 . 1 Ident i fi cation of existing gaps in knowledgeg This topic is too open­
ended to discuss in detai 1. However the fol lowing studies are urgently 
needed: 1) sediment thickness, 2) core analyses of the sub-bottom, 2) sonic 
and se ism ic s t udies to establ ish the post-Tertiary stratigraphy, 3) completion 
of the bottom- sampl ing survey, 4) completion of the mineralogic and geo­
chemical analyses, 5) oceanographic information particularly that deal ing 
with the dynamic aspects such as air-sea interface, tides, waves and 
currents . (The latter two may be most significant when considering 
sediment transport), 6) flow studies on the Mackenzie River particularly 
to determine the amount and kind of sedimentary material entering the 
Beaufort Sea , 7 ) additional coastal studies particularly those related to 
the sediment budget, 8) detai led bathymetric studies on ice-scour fea t ures 
and their relat io nship to sedimentation, 9) shal low dri 11 ing to bedrock in 
order to obta i n i nformation on the unconsol idated sediments, and ( 10) many 
other related programs which should emerge as studies from one field become 
known to workers in other fields whi le on this project. 

10.2 Proposais for Addit iona l Studies 

Many proposais are impl ied in 10. 1 abov e . However for Project F- 4, t he 
main proposa i involves addit ional samp i i ng by means of ship-supported or 
hel icopter supported operations, and to observe t he sea bot tom from direct 
observations in submersibles . The use of the s ubme rsible should be an 
important arm of Arctic marine research , a nd shou ld be employed whe never 
possible in order to develop sufficient ski 11 an d know ledge in such 
operat ions. 

Much of the present scientific information on the Beau fort Sea i s to 
be publ ished in the format of an Atlas . As an add it iona l proposa i the writer 
would be rnost grateful if he could receive such material from other workers 
involved in the Beaufort Sea Project . Although the At las is not part of the 
project , it wi 11 serve as an excellent medium to disseminate knowledge on 
the various phenomena of the region, in a succinct , interesting and useful 
format for the educato r and the engineer , and for those interested in 
~nvironme~ta l aspects of this part of the Canadian Arctic ~ part icularly those 1nvolved 1n the development of our natural resources . 
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APPENDIX A - TABLE OF TEXTURAL DATA 

FOR HUDSON 70 BEAUFORT SEA SEO IMENTS 

STATION WATER STANDARD RELATIVE 

NUMBER DEPTH GRAVEL SAND SILT CLAY MEAN DEV ENTROPY 

(m) % % % % % ~ Hr% 

340 66 1.19 2. 30 28.78 67.73 8.17 2.14 53.01 

341 177 0.06 1.07 26.70 72.18 8.50 1.43 47.99 

342 49 o.oo 1.09 40.41 58.50 8.0] 1.75 54.45 

343 131 0.20 9.08 41.94 48. 77 7.38 2.18 62.57 

344 139 0.10 1.81 39.83 58.26 7.91 1.87 56.51 

345 740 o.oo 0.22 25.14 74.64 8.66 1.22 43.70 

346 539 o.oo 0.27 26.06 73.67 8.61 1.28 45.02 

347 390 0.24 0.33 25.18 74.26 8.63 1.38 42.91 

348 295 0.05 0.18 22.67 77.10 8.72 1.24 41.91 

349 250 0.15 0.16 22.65 77.04 8.75 1.19 48.58 

350 198 0.22 0.35 26. 72 72. 71 8.54 1.45 45.62 

351 200 0.01 1.17 28.89 69.94 8.44 1.51 48.68 

352 60 38. 30 31.67 10.73 19.30 1.46 5.05 88.29 

354 610 o.oo 0.23 26.19 73.58 8.61 1.30 44.11 

355 451 o.oo 0.27 25.33 74.40 8.65 1.29 43.59 

356 211 0.27 3.54 25.35 70.84 8.35 1.83 49.83 

357 44 28.25 32.64 15.95 23.15 2.76 4.63 87.42 

358 25 3.89 34.03 33.37 28. 71 5.15 3.45 82.12 

361 1455 0.01 0.26 23.78 75.95 8.69 1.20 42.82 

362 537 0.18 0.30 26.12 73.41 8.58 1.39 45.29 

363 62 19.60 35. 37 12.38 32.65 3.69 4.97 85.68 

364 51 9.23 55.89 12.67 22.22 3.64 3.76 78.50 

365 26 6.64 18.83 37.95 36.57 5.94 3.51 72.23 

366 33 0.02 0.11 28.93 70.94 8.52 L31 47.13 

367 42 0o21 0.74 33.56 65.49 8.28 1.61 51.68 

368 100 0.02 0.96 45.96 53.06 7.84 1. 73 56.79 

369 801 0.31 4.60 18.92 76.16 8.51 1.80 46.29 

370 421 0.07 0.19 30.80 68.94 8.46 1.38 47.98 

371 240 29.44 2.81 15. 71 52.03 4.39 6.49 58.07 

372 98 0.10 0.83 22.20 76.86 8.65 1.42 43.20 

373 60 0.03 0o08 37.22 62.66 8.40 1.21 47.63 

374 44 0.02 0.10 38.22 61.66 8.37 1.22 49 .92 

375 24 0.00 0.09 29.35 70.56 8.59 1.17 45.20 

376 846 0.02 0.47 23.51 76.00 8. 69 · 1.28 42.79 

377 322 0.02 2 .91 35.55 61.54 8.04 1.83 55.16 

378 47 0.04 0.31 18.54 8Lll 8.85 1.13 38. 77 

379 38 0.06 0.18 23.41 76.36 8.74 1.15 41.38 

380 27 0.00 0.03 25.55 74.42 8.70 1.09 42.53 

381 18 0.01 0.04 31.99 67.97 8.49 1.26 46.53 

383 1390 0.00 0.22 27.26 72. 52 8.59 1.28 44.95 
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STATION WATER STANDARD RELATIV 
NUMBER DEPTH GRAVEL SAND SILT CLAY MEAN DEV ENTROPY 

(m) % % % % % ~ Hr% 

384 700 o.oo 0.09 29.53 70.38 8.49 1. 39 46.91 
385 57 0.05 0.23 19. 57 80.16 8.82 1.18 39.19 
386 46 o.oo 0.07 23.06 76.87 8. 77 1.17 40.30 
387 28 0.00 0.03 32.67 67.30 8.52 1.21 45.95 

388 864 4.31 2.13 17.23 76.33 8.21 2.88 47.07 
389 495 0.08 0.14 31.45 68.32 8.42 1.46 48.96 
390 87 0.17 1.98 25.95 71.89 8.43 1.64 48.79 
391 62 o.oo 0.15 19.17 80.67 8.84 1.05 38.80 

392 55 0.04 0.91 17.35 81. 71 8.84 1.18 39 .os 
393 37 0.01 0.92 22.82 76.25 8.70 1.24 42.60 
394 58 1.59 13.09 14.80 70.53 7.90 2.70 52.24 395 62 0.02 0.39 16.74 82.85 8.87 1.ll 38.24 

396 45 a.os 10. 74 16.64 72. 57 8.24 2.08 48.86 398 457 o.oo 0.06 28.68 71.27 8.54 1.33 45.56 399 146 0.18 8.37 27.66 63.79 7.90 2.26 57.70 400 73 0.01 0.15 22.51 77. 33 8. 71 1.21 51.06 

401 25 0.02 9.96 20. 77 69.25 8.15 2 .10 51.84 402 31 0.58 64.70 8.79 25.93 4.07 3.49 53.69 403 17 0.10 1.48 47.44 50.98 7.90 1.64 56.58 404 19 0.15 16.11 27.54 56.20 7.47 2.61 58.53 

405 16 0.02 0.06 43.48 56.44 8.16 1. 37 51.32 406 30 o.oo a.os 32.88 67.07 8.50 1.23 46.61 407 850 0.00 0.16 27.33 72.51 8.57 1. 31 45.52 408 277 0.07 0.37 29.98 69.58 8.43 1.52 48.23 

409 85 0"01 0.53 31.14 68.32 8. 30 1.66 50.11 410 70 0.04 2.14 28.58 69.24 8.28 1. 79 50 . 62 411 62 0.06 0.35 22.02 77. 56 8.69 1. 30 43.03 412 42 0.13 23.33 19. 30 57 .24 7.1 5 2. 93 61.16 
413 699 0.01 0.15 33. 28 66.55 8.41 1. 38 47.87 414 346 0 .00 0.05 55.80 44.14 7.05 2.18 53.6 415 80 0 . 20 23.89 34.73 41.18 6.40 2.80 66.26 416 873 0.21 20.55 21. 77 57.46 7.26 2.78 60.20 
418 32 0.15 27.39 35 . 88 36 . 59 6 .15 2 . 77 69.09 419 63 0.04 6.18 28 . 00 65 .78 8 . 07 2.04 54. 33 420 36 1. 35 31.80 36 . 17 30 . 68 5 .7 3 3.13 72.84 421 29 0.84 74.49 14 . 75 9.92 3 . 59 2.33 54.86 
422 16 Ov09 2.61 68 . 46 28.83 6 . 46 2 . 03 61. 84 423 22 1.04 3 v0 3 47.27 48 . 66 7 ~54 2 . 13 61. 88 424 580 0.02 0.29 30.02 69 . 67 8 . 50 1. 36 47 .14 425 97 0 . 23 44 . 51 19.51 35 . 75 5 v63 3 . 14 65.20 
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STATION WATER STANDARD RELATIVE 

NUMBER DEPTH GRAVEL SAND SILT CLAY MEAN DEV ENTROPY 
(m) % % % % % ~ Jr% 

426 62 o. 35 14073 26.02 58.90 7.49 2.59 61.13 

427 54 2.76 14.06 30.57 52.61 7.12 3.01 66.69 

428 32 o.os 43.96 20.99 35.00 5. 72 3.12 60.67 

429 25 0.30 22.06 27.51 50.12 7013 2.66 64.45 

430 18 0.36 11.63 40.23 47078 7.83 2.31 64.02 

431 300 o.oo 0.20 33.93 65.87 8.33 1.48 49.97 

432 62 6.20 32 027 26.75 34.78 5.37 3. 72 73.47 

433 44 Ool7 L68 50054 47.60 7.50 L,97 60.42 

434 32 0.29 2.36 55.11 42.23 7.26 2.04 62.27 

435 29 0043 2.10 60.48 36.99 6.86 2.20 70.89 

436 69 0.79 2.78 42.70 53.73 7.63 2.19 60.61 

437 475 Oo93 11.61 58 031 29 015 6.20 2.40 63.67 

438 45 0.25 39014 32083 27 u78 5.63- 2.70 69.97 

439 40 10 .. 07 7.21 41.64 41.08 6.31 3.83 72.84 

440 16 0.10 1.15 37.41 61.34 9.26 L50 51.04 

441 16 0.04 0.14 47.00 52.82 8.06 1.42 52.84 

442 225 0.04 0.14 32u21 67.61 8.44 1.37 47.82 

444 106 0.26 0.23 40.91 58060 8.07 1.66 54.34 
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Location of HUDSON 70 bottom-sampling stations. 
Bathymetric map shows continental shelf and slope and the Mackenzie Canyon. 

Major sediment types based on the phi mean diameter of the sample. 

Distribution of clay reveals a major depositional site north and northeast from Mackenzie Bay. 

Distribution of the silt content shows a similar orientation of isopleths as in the case of clay distribution (Fig. 4). 
Distribution of sand content in the bottom grabs shows increasing importance of sand on the eastern part of shelf, and west of Herschel Island. 

Distribution of the gravel content per sample shows the virtual absence in nearly all areas of the shelf exclusive for that west of Herschel Island, and also on the extreme east. Gravel is absent in the Mackenzie Canyon. 
Sediment sorting on the basis of moment measures. Phi values of standard deviation show areas of good sorting which are generally occupied by clay-sized particles. 

Sediment sorting based on relative entropy shows areas of low entropy (good sorting) and areas of high entropy (poor sorting). These areas clearly indicate contrasting processes of sedimentation. 

Ternary diagram showing distribution of major textura1 classes in each sample. Two major deposition environments are suggested by the two concentrations of sarnple plots in different parts of the rliawnrrr, 

Distribution of silt/clay ratios for bottom grab samples. High ratios suggest more dynamic conditions at the deposit1onal site, such as the east and west ends of the shelf, and low ratios suggest less turbulent sedimentation such as in area north and northeast of Mackenzie Bay. 
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Location of HUDSON 7n bottom-sampJing stations. 

134° 132° 

132° 

429 
• 

430 
• 

130° 

130° 

423 
• 

422 
• 

128° 
72° 

70° 

69° 

128° 



l' 

Fig. 2 

M~ ·C . 
. ·. k.[N 
. B,L'\y ZI[ 

Bath 
th Ymetr · 

e Mack 7c ma 
enzi P show 

e Can s 
Yon. 

~ 
() 

~ t1 
'>[\--, 

"\ ~r 

~
 

cont· 1nenta1 she7f 

~
 

128° 

71° 

BATHYMETRY 
69° 

1320 1300 

and s1op e and 



132° 

EAST~ 

138• 
132° 

Fig. 3 Major sedfment types based on the Phi mean diameter of the 

sampJe. 

130° 12s· 
72° 

?ü° 

69° 

12s· 



1340 1320 1300 I2s· 

CLAy 
Dl STR/B 

coNrouR 
UT 

INT[R Vt; L _ ION 
P[RC[NT 

72° 

71 ° 

700 

1 

1 

-! 69° 

1 

1 

Fig. 4 Distr ·b 
northe7 ution of 

ast f c7a 
rom Mack: r~veaJs 

• nz 7 e B a ay. 

132° 130° 
I2s0 

major desposit• 1ona1 s· 
7te north and 



-

; 
/ 

SOUTHERN BEAUFORT SEA 

SILT DISTR/Bur,oN 

/ 

--,C 
............ ~

/ 3Q 

,, -
:- . ___/ 

. 
30 / 

. ~ 

• • 1 ,.-· 

?Q• . . < 

\ 

} ___ 20 
, . 

0

/ 

/ . 

/--;--_ . -~ . .,; 

~ .1 
/ ----:-- • 

/
,' 

kE•sckEL :Q_~,,,,' < . . J 

ISLAND • 40 ''71 / 
30 

! 
M4r:ENZ1E 

1 L_K~
D ~ BAy·, .- ...,.. __ ,, .. " 

~00 

. ...... ~ • 

132° 
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Fig. 6 Distribut ion of sand content in the bottom grabs shows increasing 

importance of sand on the eastern Part of shelf, and West of 

Hersche] Island . 
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Fig . 7 Distribution of the grave) content Per samp)e shows the Virtua) absence in nearJy 

al) areas of the she)f exclusive for that West of Hersche) Island, and also on 

the extreme east. Grave) is absent in the Mackenzie Canyon. 

132° 

12s· 
12° 

71° 

700 

69° 

128° 



! 

I 

/ 
I 

I 
/ 

SORitNG - .. 

CONrouRs - STANDARD DEVtATJDN 

( </> VALUES J 

• Gooo 
1.3 

FAIR 
2.3 -----

Fig. 8 Sediment sorting on the basis of moment measures. Phi values of standard 

deviation show areas of good sorting Which are generaJ)y occupied by clay-sized 
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Fig. 9 Sediment sorting based on rela tive entropy shows areas of low entropy (good sorting) and areas of high ent ropy (poor sorting). These areas clearly indicate contrasting processes of sed imentat ion. 
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