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This report contains a summary of the findings under the study, 
"Mackenzie River Input to the Beaufort Sea," one of a series of studies 
comprising the Beaufort Sea Proje.ct. 

Comprehensive descriptions of the gauging sites and methods used 
are included in the report. Distribution of flow in the main channels as a 
percentage of total flow has been determined on a month-by-month basis for 
the period July 1974 to June 1975. 

Suspended sediment transport, ice thickness, and water temperature 
in the Delta are also diicussed and the results shown. 

All data contained in the report are provisional, subject to 
correction, pending publication in the Annual Departmental Reports. 
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INTRODUCT ION 

MACKENZIE RIVER DRAINAGE BAS IN 

The Mackenzie River basin is one of the largest on the North 
American Continent, embracing an area of approximately 700, 000 square miles 
(Figure 1). Its headwaters, covering parts of British Columbia, Alberta, 
Saskatchewan and the Northwest Territories, are collected by a vast system 
of rivers which flow into Great Slave Lake, from which the Mackenzie River 
proper flows in a northwesterly direction for about 1,000 miles before dis­
charging through the Mackenzie Delta into the Beaufort Sea. The physical 
features of the basin vary widely from the rugged and mountainous country of 
the Rocky Mountain system to the flat, mainly treeless wastes of the barren 
lands which lie to the east of Lake Athabasca. The major lakes in the system, 
Lake Athabasca (3, 100 square miles), Great Slave Lake (11, 000 square miles), 
and Great Bear Lake (12,000 square miles) provide natural regulation to the 
system. 

Mean annual flow exceeds 300,000 c. f. s. (or 200,000, 000 acre-feet 
per year) which is equal to about seven inches of runoff over the basin 
(Morris1, 1969). Peak flows of over one million c. f. s. have been recorded. 

Mean daily suspended sediment loads of over one million tons per 
day are common during June to September. Peak loads of over 20 million tons 
per day of suspended sediment have been recorded. 

MACKEN Z IE DELTA 

The Mackenzie Delta is made up of a miriad of channels interwoven 
with each other, flooded and dry at different times of the year, and all used 
to transport Mackenzie River water to its final destination, the Beaufort Sea. 

It is assumed that all the water entering the delta from the 
Mackenzie, Peel, and Arctic Red Rivers will eventually reach the Beaufort Sea. 
What is not known, however, is how the water moves, i. e. , which channels 
carry how much water. Does all the water pass through the Middle Channel? 
How much goes out the East Channel? How much to Shallow Bay? These are some 
of the questions that prompted the establishment of the delta flow distribu­
tion study. 
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STUDY AREAS' 

The main study area was limited to the Mackenzie Delta as far 
downstream as the line between Aklavik and Inuvik. Flow and sediment distri­
bution were monitored along this line at the following sites ( see Figure 2): 

1) Peel Channel above Aklavik 68°1 1130" 

2) West Channel below Aklavik Channel 68°1515011 

3) Aklavik Channel above Schooner 
Channel 68°15150" 

4) Middle Channel above Napoiak Channel 68°2610011 

5) Kalinek Channel above Oniak Channel 68°2315011 

I nflow to the delta was monitored at the following sites: 

7) Mackenzie River above Arctic Red 
River 

8) Arctic Red River near the Mouth 

9) Peel River above Fort McPherson 6r1311511 

10) Rengleng River near Dempster Highway 67°4510511 

11) Campbell Creek near I nuvik 68° 1610411 
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In March 1975, a small study was initiated to determine the 
distribution of flow in the Richards Island area. 

A series of discharge measurements were made at the following 
sites ( see Figure 3): 

12) Middle Channel West of Williams 
I sland 

13) East Channel below Williams Island 

14) Marcus Channel 

15) Reindeer Channel 

16) Neklek Channel West of Tununuk 
Point 

17) East Channel below Tununuk Point 

18) Channel West of Richards Island 

19) Channel West of Richards Island 

20) Channel West of Richards Island 

- 4 -
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RESUME OF CURRENT STATE  OF KNOWLE DGE 

The availability of hydrometric data in the Mackenzie Basin in the 
early days is very limited. As of 1955, there were only nine hydrometric 
stations operating north of the 60th parallel, and of these only two provided 
daily streamflow data (Clark2, 1958). Sediment data were not collected at 
all. 

In the early 1960's, a number of water level gauges were located 
along the Mackenzie River to aid in forecasting water levels for navigation 
purposes on the Mackenzie waterway. Water transportation was then, and still 

. is, the major method of transporting goods and services to the Mackenzie 
areas. Gauging stations were also located on some of the Mackenzie tribu­
taries, the Liard, Nahanni, Redstone, Peel, and Arctic Red Rivers, for 
example. 

By the end of 1970, 36 stations had been established in the 
Mackenzie drainage basin north of the 60th parallel, 27 of these providing 
daily streamflow data. Of these 36 stations, five were on the Mackenzie 
River itself, with two of these providing streamflow data. 

Hydrometric data within the Mackenzie Delta proper are almost non­
existent. Water levels, but not flows, were monitored at two sites in the 
early 1960's, near Reindeer Depot and at Aklavik. 

In 1971, a limited distribution study consisting of a series of 
miscellaneous measurements was commenced by the Department of the Environment? 
This study was carried out mainly in the low flow March and April period. 
Continuous monitoring, especially through the open water periods, did not 
.commence until the present study was initiated in 1974. 
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METHODS OF DATA COLLECTION 

1. FIE LD TE CHNIQUES 

1. 1 Water Level Recording 

Most stream gauging stations are located at remote sites, 
necessitating the use of reliable equipment that can operate for 
several months without servicing. The piece of equipment normally 
used to collect stage or water level data is the Leupold-Stevens 
A-71 Analog Recorder. This recorder is driven by a servo manometer 
or pressure sensing device which senses the changes in river level 
and up-dates the recorder. Photograph No. 1 below shows the 
standard Leupold-Stevens A-71 Analog Recorder. 
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1. 2 Flow Measuring 

Discharge or flow measurements are made at monthly inter­
vals at each stream gauge location. It is known that the velocity 
of the water varies from surface to stream bed, and from one side 
of the river to the other. The stream bed is also constantly 
shifting or changing in cross-sectional configuration. To get an 
accurate measurement of the total discharge through the cross­
section, the section is first arbitrarily divided into a minimum of 
twenty sections. Measurements of width, depth and mean velocity 
are obtained for each section. Mean velocity may be derived from 
one position within the vertical section, usually at six-tenths of 
the depth, or from the average of the velocities at two points, 
usua lly two-tenths depth and ei ght-tenths depth. 

The area "a" for each segment is obtained by multiplying 
the width "W" by the depth "d". The discharge "q" for the segment 
is then obtained by multiplying area "all by mean velocity IIV" . 

The total discharge for the river, at that particular 
time, is then obtained by summing the discharges from all the 
individual segments. 

+ 

+ 

1.3 Sediment Measuring 

+ 

+ a v 
n n 

Measurements are usually made by the depth-integrating 
method to determine the amount of suspended sediment load carried 
in the entire cross-section of the stream and to determine the 
average suspended sediment concentration in the cross-section. It 
is known that the concentration of suspended sediments tends to 
increase from the surface of the water in the stream to the stream 
bed, and to vary from side to side. When making depth-integrated 
sediment discharge measurements, the stream cross-section is divided 
into at least five equal-flow portions. A representative suspended 
sediment sample is taken in each portion by sampling from top to 
bottom at a constant rate. For each part of the cross-section, the 
suspended sediment discharge "r" may be computed by multiplying the 
flow "q" by the suspended sediment concentration "Cll• 

r = qc 

For the whole cross-section, the suspended sediment dis­
charge "R" may be computed by adding the suspended sediment discharges 
for the separate areas. 

+ 
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Individual or "daily" suspended sediment samples, taken 
at a specific location in a cross-section, are collected daily 
during periods with average or high sediment concentration. In the 
periods with very heavy sediment concentration, two or three sedi­
ment samplings are taken per day, while in periods with low concen­
tration, one individual sediment observation every few days is felt 
to be sufficient. The relationship between the suspended sediment 
concentration of the individual samples and the average concentra­
tion in the cross-section determined from the suspended sediment 
discharge is established for every station. Using this relation­
ship, the sediment concentrations of the individual observations 
are adjusted to reflect the average suspended sediment concentration 
in the cross-section. The daily suspended sediment loads, in tons 
per day, are computed on the basis of stream discharges and the 
adjusted suspended sediment concentrations. 

Photograph No. 2 below shows a sampler and powered reel 
assembly used in suspended sediment measurements. 
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1. 4 Measuring Equipment 

Heavy sediment samplers and sounding weights, ranging in 
weight to three hundred pounds, are required to properly sample 
flow rates and sediment loads in the large channels encountered in 
the Mackenzie Delta. To handle these loads, large, stable boats 
are required. Two of the standard Water Survey catamarans were 
used for this job. These units are twin-hulled, 33-foot vessels 
with a 14-foot beam. Powered winches are available fore and aft on 
the boats, allowing simultaneous sediment and flow measurements to 
be made. Limited accommodation for a crew of three is available on 
board. The boats are equipped with all the necessary radios, lights, 
etc., to comply with the communications and navigation regulations 
of the waterway. 

Photograph No. 3 below sbows the two Water Survey of 
Canada catamarans at the dock in the East Channel at Inuvik. 
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2. AN C ILLARY DATA 

During the course of a flow measurement, a number of vital 
parameters are recorded. River cross-sections at the measuring site are 
obtained at the time of each measurement. These cross-sections can be 
compared and changes in stream bed confi9uration can be detected. 
Velocity profiles can also be measured and plotted. 

Ice thicknesses and rates of ice formation can be computed from 
the discharge measurements taken during the winter months. 

Water temperatures taken at the time of each discharge measure­
ment and sediment measurement are also available and can be used to 
determine seasonal changes in temperature. 
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RESULTS 
=--=� 

1. FLOW D ISTRIBUT ION 

The distribution of flow through the main channels varied with 
the season of the year. 

Table 1 shows the variations on a monthly basis, expressed as a 
percentage of the total flow. 

The largest percentage of the flow goes down the middle channel, 
varying from 85 percent in the summer to 94 percent of total flow in the 
winter. The higher percentage in the winter can be attributed to the fact 
that many of the smaller channels freeze to the bottom or are blocked by 
slush ice restricting flow through them and diverting the water into the 
main channel. 

Daily flow data are available for 1974 in Departmental publica-
tions and for 1975 upon application to the Calgary district office of the 
Water Survey of Canada. Pictorial hydrographs for July 1974 to June 1975 
have been included in the appendix to this report. 

TABLE 1 

Distribution of flow through the delta channels on a monthly 
basis, expressed as a percentage of the total flow. 

Middle East Kalinek Aklavik Peel 

1974 July 87 2 3 3 5 
Aug. 85 2 4 3. 5 5. 5 
Sept. 89 1 3 3 4 
Oct. 92 1 2 2 3 
Nov. 93 1 1. 5 2 2. 5 
Dec. 93 1 1 2.5 2. 5 
Jan. 94 0. 5 0. 5 3 2 
Feb. 94 0. 5 0. 5 3 2 
Mar. 94 0. 5 0. 5 3 2 
Apr. 92 1 1. 5 2. 5 3 
May 86 2 2. 5 2. 5 7 

1975 June 84 2 4 3 6 
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2. RICHARDS ISLAN D AREA MEASUREMENTS 

Figure 4 shows the results of the March 1975 series of measure­
ments in the Richards Island area. 

33. 5 percent of the water went down the East Channel towards 
Kugmallit Bay. 37. 5 percent went down the Reindeer Channel towards 
Shallow Bay. 28 percent of the flow went down the west side of Richards 
Island, with 20 percent staying in the middle channel through to 
Mackenzie Bay. 
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FIGURE 4 
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3. SEDIMENT DATA 

Suspended sediment data collection was carried out at the six 
main delta stations, as well as the main inflow sites. Data were 
collected only during the open water periods, as the amount of sediment 
transported during the ice-covered period is a very small percentage of 
the total annual sediment load. Suspended sediment transport into the 
delta averaged over one million tons per day for the June to September 
1974 period with a peak of 26 million tons per day recorded on August 12, 
1974. 

The suspended sediment consisted mainly of clay and silt parti- . 
cles with some small sand-sized particles. Clay-sized particles, those 
less than 0. 004 mm. in size, constitute approximately 30 percent of the 
material found. Silt-sized particles, those from 0. 004 mm. to 0. 062 mm. , 
constitute approximately 60 percent of the material. The balance of the 
material consists of sand-sized particles in sizes ranging from 0.062 mm. 
to 1. 0 mm. in diameter. 

Suspended sediment data in tons per day and particle size 
analysis results are included in the appendix at the back of this report. 
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4. OBSERVED WATER  TEMPERATURES 

Water temperatures are taken at the time of the sediment sampling 
and during the discharge measurements. 

Figure 5 below shows the variation in water temperatures 
observed during the 1974 open water season. Similar temperatures were 
encountered during the 1975 open water season. 
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5. ICE THICKNESS 

Observations of ice thickness are made during the winter, as the 
ice cover is penetrated to give access to the water during flow measure­
ments. Approximately twenty measurements of thickness are made at 
locations across the entire width of the channel. These observations are 
averaged and the one value used as the average for that date. 

Figure 6 below shows the average ice thicknesses for the delta 
channels for 1972 to 1975. Little or no snow cover during the freeze-up 
period, October to early December, results in thick ice cover as repre­
sented by the High Year curve, while heavy snow cover during this period 
results in lesser ice build-up represented by the Low Year curve. 
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CONCLU�IQ�� 

Inflows to the delta from eastern tributaries, specifically 
Rengleng River and Campbell Creek, are insignificant compared to inflow from 
the three main rivers. 

85 to 95 percent of the water flowing through the delta is carried 
by the main channel. 

35 percent of the main channel water will go down the east side of 
Richards Island into Kugmallit Bay. The balance of the water ends up in 
Shallow Bay and Mackenzie Bay, transversing through the miriad of westerly 
flowing channels. 
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NEEDS FOR FURTHER STUDY 

The data available to June 1975 gives us the distribution of flow 
for two winter periods and one open water period. This is sufficient to 
give a general overall idea of the flow distribution, but may not show the 
variation that can exist in some of the smaller channels. 

The study determines distribution only as far down river as the 
Aklavik- Inuvik Line. Flow beyond this line can be generalized but cannot be 
studied in the specific without additional monitoring within the lower 
reaches. 

An Index of eastern drainage to the delta is available with data 
from Rengleng River and Campbell Creek. No index of western drainage exists 
at this time, although it probably is also insignificant. 

In general, the availability of hydrometric data within the 
Northwest Territories and Yukon Territory is still sparse. 
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D ISCHARGE HYDROGRAPHS 

July 1, 1974 to June 30, 1975 
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DEPARTMENT O F  THE ENVIRONMENT 
INLAND WATERS BRANCH-WATER SURVEY OF CANADA 

Porlicl ..... ln onel y . . .  of su .. pend.d ndim.nt of Hacken z i e  Riyer K a ]  inek Channel above �!,fo�-
NC: "

, 0 1  c006 for yoor 19R 
(M.thods of o n o l y . I . :  a, botlorn wIthdrawal tuh.; P ,  pipette; S,  s l . .... ; N ,  I n  n o l l ". �  ,",0'.'; W ,  I n  dl .tll l.d wol.'i C .  chemIcally dhp., .. d; 

M� m.chor.icoll.,. el i .po,nd; V, visual occumulotlon tube) 
.�. 

0 ... OhchOll'g' Wol� S. .... p."d.d •• d l .... nl M.,hoch 
.. -

.1 T1_ Mea .. ', p.� _"c ....... ,I_ c."UO""':_ P.,t.,,' fin., tho ... Indlcol.4 ,II',  In mlll;,.,.,.,. .1 (cr,) .1 ..... 1. .. ......... n.l. 
0''''''' "".1,.'" 

ColI.etIO" 1°C) mol' mol' 0.002 0.004 0.008 0.016 O.OJl 0.062 0.125 0.250 O,SOO 1.000 .,,01.,.,10 

DEPTIi INTEl; \TED 
u V 1 7 0 0  �6900H 1 4 . 4  96" K 1 3  1 7  2 9  4 9  7 0  8 8  98 99 100 R . N . W  

JulY 31 1330 28500 1 5 . 6 1 090 R 52 65 84 97 99 1 100 B.N.W. 
AUQ. 14 1 1 1 5  3 4  ,DOH 1 3 . 9  75- K 41 S.- 7 '  q2 93 99 lQO R N  W 

Au!!. 2 9  1 1 1 5 "460011  1 2 . 8  1 7 7  K 5 1  62 7 9 9 1  97 99 100 B.N.W, 

H - !la i l  y � can 0 sch:l1 e 
- Si.!mI'1 c _  c o l  : t e,\ �'rom . s i n  I C  .'C '  i e"  

R - Is"� coli :ted rom levcr" vcr ic" I s 

r.bu!OI.cl l:tyl Ch.d, . • d by, Dol •• reb . J �LZ1 
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O E P A R T M E."'N T  OF THE E N VI RONMENT 

INLAND WAT E H S  BRANCH-WATER SURVE Y OF CANADA 

Portlcl.-lla. onol y u .  o f  11.Il pen<l.d udlmen' of .l:1a!:.k('oz j C R; VCT Post Channel at TO!l\ti k S.otlon N o  l Ol.C002 '0' y.o' 191.!. 

0 ... 
.f 

Coll.ctl_ 

Julv 3 0  July 30 

AUQ . 1 2 
AUR . 1 4  Au • .  1 6 
AUR . 2 2  AU2. 2 9  

(M.thod. o f  enol),.I.: B .  boflom wlthdlowol tub.; P, pipe".; S .  I I  . .... ; N. In nollv. _ole'; W ,  In dllllll.d _ol.'i C .  d ... e, .. deolly dlap., • •  di 

TI",. 

1 355 
1605 

1 34 0  
1 4 1 0  
1 605 
091 0 
0930 

010<"0:.° \ �::: 
Meal ' p.'. (cll) oh." • 

I ,DC) 
I 

1 500011 1 6 . 7  
1 5 000 1 6 . 7  

1 5 S00W 1 3 . 9  
1 65001 1 · 1 3 . 9  
1 6 00011 : 
1 7 8 0011  ; 1 0 . 0  
1 2 000H 1 1 1 . 1  

Tabulol.d by: 

M. rn.c:honlcolly dl.p., • •  d; V, vl .uol ocevmvlo'lo" tube) 

s..,.,p ... ,d.J ,.dl"'e ... ' 

c.. .. � ... to .11 _� ... "_II- I ...... n ••• P.,.c,.,' lin., 'ho" Indlcol • ..J ,II" In ... j l l ,,,,,,.,., 
• 1 •• _1. __ 1 ,  • .4 moll moll 0.002 0.00" 0.008 0.016- 0.031 0.062 0.12S 0.2� ..,00 1.000 

lJJ:PTI l INTE 'R,\TH 
1 1 80 K M SA 12 � � .l!!L ...9.9 -.lilll 
1 57 0  R 4 2  5 1  7 1  87 94 96 97 97 97 98 
1 370 K 33 39 S9 84 97 99 100 
1 080 K 31 40 . 61 8.3. ...9fL 99 1 00 

887 K 32 4 2  Sq RO ....92 � � 1 00 
7 96 K 29 39 56 76 q q7 q<) I on 
227 K 38 50 70 85 93 98 99 100 

0 Samnl tak fro .pv, Ir" v hrt.ir_ I ,  
K - Samnle tak fJ:< a s ' 1QLe vcr.t. . lal 
H - Dai lY ean i scha roe 

Check.d by: Dol.: Jan . 2 1/75 
-
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O[PARl MENT OF ( I�[  RGY.  MIN(S AND RE SOUHCEB 

U''' LAND WAlERS DRANCH · WAlf.R SURVEY OF CANADA 

M3 c k c n z i �  River above Arct i c  Red R i v e r  
(MeIlOO, ol .NlI�" t. fl .  \><'110," • •  IIld, ....... l ltJ� p .  p.��lIe. !. \.l;Ove, N .  I n  noll,vl: ...... 'e',  W .  Ind,t',lie'd .... II:f, 

C.ltie-m.un, d,·.pf"'�. M. tTlC'C h.rW.olllr (I,,,pc, -..ed. V "'�"'I!JI "((I.I""ul.l'lOIl lutA'; H. hrd'om�l.rl 

lOt �""f 19 . 74 . 

�

-

----

�

--
-+

----+--

--�-+
--�----

� 
�-�----r_--+---�--�----r- ---I----r- -,----r---r---------�----------- � 

----------!------+__---,,---!-=--:--:-- ----l---__l_--j- ---+---+-----+__----__1---------------

H - Da_UY....M, illU2i�, �-+-- ---- ----+----f----- ------+--+----f- ----- ---------- --1 
�------�----+_--__l------�--+__--t__--+----+_--+_--�--�---+__--+----t----------__l_------------4 

�--�--�--+_--+_��--+_�-+_�---r_�_+--t__-i=---_r---__I 

Tabvl.alI:Cby, ---------- Ch&ked by. _________ __ 0"0_ June S/7S 

DEPARTMENT OF ENERGY. MINES ANO RESOURCES 

INLAND WATERS BRANCH · WATER SURVEY OF CANADA 

P,Jrtlcl�sr:reoiln.11Y�SOf be_d ma�t.a1 
01 Arc t i c  Red River near the f.touth StallOnNo. �� lorYUr 19�

_ (Methods 01 an"IYSI5: 8. bo
.
t1om withdrawal tu�: p. plpe!1t'; S. sIeve; N. In native waler; W. in dlstdled �ter: 

D.o, O''Kr .. � 
t.tQnlchl 

Nu"":' of 
Umplt"PQtnU 

C. chemically dlSl)ersed: M. mechanrcally disper..eO; V. visual a.ccumulallon tUbe: H, hydrometer) 

Bed Mall" IAllload 

�_.--,---�--r-_.-_,--_,-,_-r_� OI ..... iyUI 
0.016 0-031 006.1 O.ll� O lSO o.� 1.000 Z.OOO • 000 16 000 

1 800 5910H 1Q 77 1'; so .-9A__t_-..9-=-.9-+-.L>11O-Wj-n----t---__+--__+--__+-S!i.G,JIi��__+--..5l�Jlip.-p=-k----___! 

f---------+-----r----+------r---+---1--------+---�---_r--_+_---__t_--__+--�----r_------�--------------

_____ +-__ -+-_-'II'-.--I-"Dai ly �1 all Di ch a_Tt..'I'Je, ____ --f __ -f-_--i __ + ____ t--__ --t-__ t--__ + _______________ ---,-

-----+-----1---- ---- - - ----+=- t==­
=r--� -­- ------ 1-- L_ ------- =--=-_=-�- �;-���=T����---

I 

- - t --
- -- ---r- --- - - - -

--- -1- - ----- . - -
- --_ . .  - +  I ' -'---1' -

--- --�:-�l-=-.=.:=
--< ---

- 1--- �-=- � I ---
- I- -- - - - t 
I -- --- - I I - (: - : I' __ J __ _ _ _  L _ _  

-------1----- ----- - - -

-- - ---- ::--=- - -I -
-- - - -- - - _ i 
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DEPA R T M f NT OF f N(ROY.  M I N E S  AND RESOURCES 

INLAND WATERS D R A N C H · W.lltR SURVEy OF CANADA 

P,rtl(:l. " U in.ly�.ol bt'd m:::� crl _��iy-c:�_a��_<!vE J��}.!���!:_rs,?�. _ _ . _ _ _____ __ ______ S!.lo()(\No _�QMCQO?_. _ __ lot yUI J 91L 

lIft\4 UIO\PI, O'\.(�"I. 
", •• n l�I'1 

IM�\""'..d' ol.n,ty"" R tx>lIom .,\f'I1,J ...... 1 ,",be. P t>.t.C'I I�. s. \It'�f': k .n O.l\'1t .... '�I. w . •  " dl\ltlled w.IC'I'; 

• (.. CI�m.c,1l1 d,\f'l'1JfW'd. 101.. mo<h,H><" Ur d'\pf'I'>f:d. v. vl�IJ.1 ""' umutAloOH lutA>. H. IlydlQll'l(\'llItrl 

tr O l 6  0 0 1 )  11 000 If. OOO 0 0(.1 O I 1� ! 0 1� O �  1 '.«1 2 000 .t f.«l  

��l�}[" l_2800j·-:tI ---=---+--C9:--+-:1C;2,--t--;2'--:O-t--3:-C4:--::'-��?_ JL --1}s._+_�!l::-:5:-t_ -!l::1:::-_-1!�.---"llL:-:-t-
I--S::-i'i-::'.().,.;.-::"ui,-�-_-_-t;�_--"IL-..u::-,-,C-. p-e--:L-���_--I_ 
r-----��--------� 

--------4----4----� -----+---4---+_--r---r--r-����-�---�--�--_+------+_----------� 
--"-- - .-- 1-- -- - .--.- -----1------_+---------1 �-----!---l-·--.j-----+---l-·--+----+--1_=:..---1--+----+----+--+--+-.---+------� 

�---_+--+--_t---+-_+-__t---r---I----r_--T---;---- -·-r_--1--+_-----+_-----------I 

�-__ --_+--+_--.IL..JH:....J.'n-";ailLJ � :icha &e......_I-_ -----.- r---
-- ---- - -+---t---r---1�_t.------+------------l 

�----+--+_-,__t---�-r_--+---+_-+--+--- -- --- ----1-- --1--

�-------+----_+----+_---_+---l. - -. ---- '- ' '' - -- -- --- - -. ..-.- ;--,- -.- ----�---+-----------_l 
.- --- - -- -- -t---- -- --1---

�------+----+----+_----_+--,__t--�t__-+
---+---�---_l -- --,__t------�--------------

�-----,__t---�----+_----_+--_+-.-+--�----r_---- --- ;----f_---+--��-_t -_4------�-------------4 

Tabc.rlaled by: _________ _ ChKke-dby: " ________ _ D.". June 6/75 

DEPARTMENT OF ENERGY. M I N E S  AND RESOURCES 

INLAND WATERS BRANCH - WATER SUAVEY OF CANADA 

Pi!lrticle.slzeaIUIYS� S O l bed m�181 
of �Iackcn :;: i e  River Ak l aYi�_J�h£I!nel above Schooner Cl} an�

_
l _  StationNo. -'.Q�QS __ forYl2t 19� . 

fMethcxaol analysl\' B. bottom ",'thdraw.,! tube, P, p,pene; S. Sfeve; N. In native waiN; W, In di\lllted water. 

C. chemIcally cI.\perud. M. mechamcally cI.�rs.ed. V. visual iKCumulatoOn lube; H. hydrometer) 

Bed MOI\enal/lo.ad 

ulnPt'rc POlnt' I-

_---, 
__ ,-__ 

,-_P'_",'"
.

'.'-_""_",...""'_u_''''.,'"_'._m_'''''-,-,-�--r----,--,---I 

0 0 1 6  0 031 0.062 O,I� 0.250 J .ooo 2.000 • .DOO 8 000 I E> CQO  

�:!/-'-7..:.4_+---=1c::8.:::3.::.0+1:.:0:.:S:.:0.::.0H+--'--t_=2:.=1-!--'3'-'1'-i_4-"8"-t--"-7-"-9-t�1�OCO"�--_'_ji_--_t_--t---t--�I----+--�IP1H 

I-_____ f-__ +_-'-'H-=.-I-0"a"-"Uv M an Di chane 

....sh ill''''e.''-.k ____ _ 

�------+----t-----�--�---+---t----r---1-.--t---t----r-�---+---+----t-----�-------------

t i �-------1----4-----1------1----1---�
1
- -+---+---+_--r---r---�--;--�---+-------

�.----- --.--�----+-·---+--�---.--�!�--t---�---j---T---1�;---_+---+------�-----·-------­
�----.--+------t----- - �-�--_I---_+----t----+_--+--_+--- I- -- ------�---------------t 
-------I----4-----f------ .---;---1---l.--�--�---r--_+---+_l __t----+- _ _t_------_t-------------t 

Tal)uI.I"'b¥ _____ . ___ _ ChKlr.-dby ____ _______ [\tl. ���_�_�/_7_5 __ _ 
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O ( P A R T M f N T  OF ENE  ROY. M I N E S  ANO AE SOUA�ES 
INl .... NO WAHRS BRANCH · WAl(R SURVEY OF CANADA 

P .. rtICIHI1 .. n .. ly�,ol bed m:;:;'�1 01 jfal.,':.�9n.tiLB�ycr. Nidd 1 c_ Channc 1 above . Napoiak. ChannC!l _ _ _  SIAIIOfl No. JQJ'JC.QQ§ __ lOt yur 19.1L 
fMtltoOO' o l anolly'" H. bnll(,m .... <thd, .. ""iJ lut.... p .  p'�la; � '�..-r, N.m n .. · , " t  ....... I a l ;  W .  I n  dt.I,II� .�1.', 

- C. chemlc .. lI)' d,,,pf'twd. M. �tw',>c .. llr d" I>f'I s..ed. V.' t'W41 ..c:.t.umut.aloon tul;.co, H. l"iydr()(ll4tll1l 

r-------+----+----�--�--_+---+--�---+_--+_ .. �r__4--_+--_1----- --�----�+_--------� 
�-----�----�--��----4_--_+--��--+_--_r--_+----�--+_--�---- -.--�--+_------_r-------------­
r--------r----+_--��----r---�--+_--+_--+_�---t--�--�---- ---��r_�------- �------------� 
�------�----_+----4_----_+--�----�--+_--+_--------�--+_--_r--_+ --_+--_+------_+------------� 

OCt . 

D ... 

Tabulated by: __________ _ Checked by; ________ __ D., •. June 5/75 

DEPARTMENT OF ENERGY, MINES AND RESOURCES 

INLAND WATERS BRANCH - WATER SURVEY OF CANADA 

Partjcle-s.ile aJUIYS�sol bed lN�nal of Mackenzie Riyer East Cha.n.nc.L.a.t.luOuu.llv ... jk"-_________ SlallOnNo. l OLC002 

T_ $.l"'l)/t D •• '''' .... 
e.oIlectild MuS'I Ien) 

Numbrfof 

(Methods.of analysis: B. bottom wJlhdr;, ..... al lube; P, pIpette; S, \.>Ne: N. m JUi'yt wal�r; W. ,n distilled �Iet; 
C. chemiullydlspers.ed; M. me<:hamc.aUy dupersed: V. "'twal accumulatIOn tube; H. hydrometer) 

Bed Malettal .o.ad 
ulT\l>l'''CDOonli Pe(crnt hl">e'ttun ,l\doC .. lte ullt. IO m.il I.otne"tI!n 

0016 0.031 006' 0.125 0."" 0 000 I 1.000 ,- '000 

Mtfhoc1s 
oI ..... /y14 

16 000 

1/74 1350 4 3 00H 7 44 60 70 RR QQ JOO ' SWOlH 

H - 0 i) Y. Mea Oi <� ,,,roe 

' lotYUl19 7�. 

R_ .. 

Shinpk 

--�--------+---------------
f--------�----_+----4_--·--_+---4·----+---- --·�I----+_--+_--4_--_+--_+--�7---- --------- -------------� 

hbul.tl'd�: _ .  _________ _ Chto("hl"dby __________ __ 
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SUSPENDED SEDIMENT DATA 

1 9 7 5  
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D( PAHHA ( N T  Of T i l" E NVIHONM(NT 
INl AND WA'fA" DRANCtof WAllA lu-.vl't 01 C u � A DA 

' U IoI r.c A A Y  Of SUSI"f H (1 1 0  \ f O r .u f lft A N A l " " S R [ S U l T I  'OR V(AA 't7-S-

St,.am _�P=-c=-e�J _R�l=-· v�c,:;'r� ____ -, _______ � __ -,-_ locat.o., --1.1UOVC fort f..1c..Th.c.cIrCSS.QocIlo _________________ _ 

, 

! � ;; 
! � ! � i � 

DC June 

, � j, 0 
E � ! • � . - E � � ,. ! � �  

o E 0 ! :: �  • E , � � E ';' 0  , , H >- " ,. � < � �  � e • 0 u � 

! ! ! � �  8 - ;§ o  t g 
.' g " -

[ • 0 .. � � � 

�----+_---+----�- - ----
---4---+

------
�----+_--_+-----r_- �--_+---.��--�---4------+----�-----4---�----+---+----4-----�--��--� 

---- - -_. ------�---�------+_----f-·--·�--��----+_--��--_4-----

�----+_--_+----�-- +----1------+----1---- I--- ----

�----+_--_+-----f_-- .-- - ... . -- --- - - . 1----. 
�----+_--_+----4_--+_--_+-----t_--_t---i------- -- ---�·----�---4----�------ -----+----4_----+---� 

�----�--4_-----�._+----�--4_---+--- ---- ----+-----4----�---- -.----�----�----�---4----� 
�.------+_ .. --- ____ ___ -I-__ . _ _I____----+----�----+_---____,I---__I----_I 1--- - --- - -- ,-----

----- l--.----�-----I-------+----+-----I----�----+-----I 
1-.--4_-----'�-_+ -��--� -- --- ------_1____--_4-----+.-- ----�---+-----+-----I 

-----�----�.-�----+_--_+----i____--4_--_+----+-- ----1-____ + ___ -+ ____ + __ + ___ + ____ +--_. __ .- - -.---------- i----- ---I------+------l------I'-----+----�--- -t-----t 
r---+---,f------I----l'----+----�--. - .---- --- - -- --- -----+---+---+--- -1-
t-- .. --+---+----- --f----- -- - - 1- . - ----- ----. -+'-------I----_+_ 

- . 1----- - - - .-- -- -

Compull!d by _______ Dale ------- Ct1I:'CkeO By _______ Dale ______ _ 

DEPARTMENT OF THE ENVIRONMENT 

INLAND WA.TERS BRANC ... · WATER SURvl!Y OF CANAOA 

SUWM .... R y  OF SUSPENDED OifOI"'!HT ANALYStS RESULTS FOR YEA.R 11 li 

Stream Arc t i c  Red R i Ycr Localfon near the HOJJth 

C 

. ! � .. 8. 0 � 
.June DC 

£ , ! 0 � , j � £- � E E " � � � E E = !  .. 
'" 0 ! � � � �  � E � z • E � �  ';; 0 !! E i !  u 0 '" - g " f ! ;; " g E iii � � � u �  

! j u - .' g � 
or � 2 °  8 0 

' 0  .. 0 , 
� � i 

7 1750 MIS 2 2 . 0  D . l .  All 1 702 3 . 0692 4372 . 0 1 19 7 6� "1O 185 RNW 
2 0  1 205 1 2 . 5 8 . 0  'AR 7 1 '  , nq 1 4 77 17A Filt 
24 1 4 1 5  lQ. 1 3 . 3  UR H ?  . 2  94 6�2 OO"lQ d <0 9S BNW 

---
r---__I----f--

--

--�--4_--4_---r---
+--4_----4_--��--�----+_--_4

----I----4_--_+-----�

--_i 
r---�--_4-----+-- f____ ----�---+---+--.--�-----

c-------t--

---.-- .------f---------t-----+--:--+----+----�--_+----4_--_4 ---I-:---
I--- - -- ---- -f--- .---

t----t---I"---- - --- -- -.--- . --- -f- ---t-----t-----; 
r--. ----+--+ ---

t------i---. 

Compul('(1 by ____ __ 

- -.- .. .. -- - ... --.-- - --- - ------�- f---- - ----
---- "--- - -- - - --- k--- ------ - - -- - --+------+----� ---- - ----

- -- -- -- - _. - --_ .. _ . - - -.--- --.. - -- - -- - ._-- ---_ . - - -
-1--._. ----. -�- "-- ----- ---- 1------- 1----"- ----1- .--- ---- ---- ---- . . ----
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DE PART M E N T  Of H<E E NVIRON M E N T  

I N l .UC O  ... " f ( JIII ' /)A .. U .. C N  W A l l A  S V A ..- t ,  01 C""'ADA 

'UioI"'""" 0' S U S � ( "' O l O  H O I U f li '  "'HUY:!I. R ( S U l "  ' 0 '1  T("'� 19 li 

SI ••• m _-,M:::"�c:ck�c:cn"z::i�e�R:.:l,�v�c,-,r ___ -:-_____________ lo,",on 

� ! .. ! 0 ..: i 

< , f � ! . � i , j ;; • ! f J .:I � � 
June �L\ 

7 1 4 1 0  1 9 , 36 

! 0 ; ! -I :  , ' ! f . , • v � � -� .3 � ! � O! f,  ;; � o  
� 

, • 
� � 

8 

, • 
� �  � o  

• 
8 

. E  • E 
� §  

7 
7 

__ .228_ ,l�.1. _ _  D.J� �QQL -.--ZfL4. �";l.131Lt-A5.1_+ __ --1 _'  ___ I---_.-1-__ +':HL::'../LQ -I-LF·",-i' !.Ll t '-l 
l--_i(.-+-__ --I----;,,---I-___�--'4;-.:l"IlRH.llLlL " ? 7_0_L __ ,,1Z2Q. !---,>?3�+ __ +-__ + __ ____ e-121 _ _  � 

6 1 8  4 1 . 0  __ +-_-1-_.-3 _ _  ..J>2JL 1---o2Q"0 , " __ -I--_-+_Jell hD'.:QL..-i_---"----I 
7 
7 1 520 

t==j=1=:=����
-
_-_t�-

-
-+��?7Q�

-
R
-
---��"'O�-��+_---+��_�4-+_A2� _�1�SS�77+_�,'qL+--�-+_--+--�1�1�S����� 

978 3UL __ +-_+-._5 _ _ _ _  166._ ......J.2fl� -.rLl+---+-.--l----:cc.-+--:c-::-:--+-�+!.-'�._:o,,3-l--c_:c:_�_:;_o. :____I 7 I ROO l Q . 'A 
24 1 300 1-�,-i__J.'''_''_''+_';t . ...;'''+-c-::--+---+.3 • .L.l2.n4--+..::..--i --1>. - t_Z_8 LI_�2.8jLI_J.2!L �QlOI_''__12 -'' 'L.>-+_�5'-''2___1�'''''5_t-"'' 'c�·' +���.'''!-�. -i 

1--'=--'--_1-''-''�'''+ __ _I- !.6-,-1-- _1!l.!.9 P.J.:. _1.007�fl __ 'L3� _ _  &l:3..l. ..11.L'I-_-+ __ + __ -\-_-+-Ll "SL�7L-1· ·-'-'-"-"-'-
I----+--_+----j----I----- --- 1- --- ----- ---- -1-----1-- -�---+_--+--+�-+_--+---___1 
I----+--_+----j-----r---:-- ---- ---f-:-- ---- 1----- 1--- --
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'011'.,., S\l.p ... ,h� ... u ..... "t M.'h�. 

• 1 TI .... M.o,·f ........ , ....... C .... ....... I. P.,C ..... ' II ..... , Ihon I .. dl�ol.� .It., I .. ... 1 1 1 1  ...... ,. .1 Ie") lI'Uf. .1 ,._,. . , ....... :- I -
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M; m .. chonlco·l l t  d l .p., .. d; V, v l lvol occvmulotlon tuba) 

D.o. Ohchotv. 
W.'OI' SVIJ.' ... d"d . . dim ..... ' M.lh.,J. ,--01 TIo". Mooa', J.'.'. 1<-....... ,,- C .... ......... r . , e  .. nl lin., ,I.on Indlu" .i ,I,., III ..,llIlm.'.,. .1 (cft) a"". .. 1 . u .... l. ., ......... " 0.001 -��O.Olb ...... 1 ,  ..... 1 0. 1 1> Coll.c-tl_ tOC} mol' mol' O.Oll O,OGl o.no MOO 1.000 ....,.Iy.h 

June 1 7  7 5  1 9 1 5  1 1 . 0  378 4 3  56J---.ll �.3 98 991 lQO " � w r 
June 23 7S 1 1 20 1 6 . 0  263 :15 45 67 82 89 <)7 <)/\ <)Q ' 00 R N W 

�------�----�--4-_4----�--4---+--+---!---+--�--+--4--�---1---r---� 
r--------+------+----+--�--�r----r��---�--- ----+---+---+---+---+---�--�----_1 

r_-----�r_--_4��r_�--_r---+--�--_r--�--+--4---r--+--4---r--+----� 

T.obulotod by: _________ o.ockod by; __________ Dolo: � 26/75 

DEPARTMENT OF THE ENVIRONMENT 
INLAND WATERS BRANCH-WATER SURVEY OF CANADA 

Macken z i e River - West Channel be low 
Particlo'Iiu onolyu. of lUIPondad ud imo"' 0' Akl avik Chann el Slalion No 1 0MC004 lor yo or 19..1.S... 

Cot. 
.1 

ColI.c" "", 

June 17/75 

(Methoda 0' onol y a j l :  B. bellom wlthdro ..... al tube; P, pipotlo; S. s l  . .... ; N, i n  noli ... o wOlor; W, in dlst i l lod ..... ale'; C, chomlc ol ly dispc:"lOtJ; 

M,.mClchonlcolly dl ,pe,ud; V, "Isuol OCcuml.llollo" tubo)
. 

Ol.charg" 
Wal.., Suspondod Jo,;O"'ent 

T IMo Moos·. 
p." e..,c .. "" ...... c-... ",.". Potconl linD"/' Ihgn Indlcalo? ,It., In mll!!"''''.,a (d.) f .... , ....... .1 ..... 1. 011,.11"" _.1, .. .., 1 0.00. lOCI mol' moll 0.002 0.008 O.Olb 0.031 0.062 0.12S 

1740 ' 11 ,0 460 """ 48 66 S� 95 qR qq 

T.ahulot� b)'1 _________ Ch.C-k .d \'yl _________ DotOJ Aug .. 26/75 

7 1  

0.150 
lOa 

MOO 1.000 

- ------- . 
Moth-oda 

01 
onal",I. 

B_N_W, 



Of.P'ARTMfNT O F  Ttf£ fNVlnONM£NT 
INLAND WATERS aRANCH-WA TER SUAvE Y OF CA.NADA 

�Iac�. c n :  I e  k l  v c r  t.! i dt..1 1 c  Channel above 
P o t l l d . - a l  • •  onoly, • •  of .... . p.,,�.� ' e d l ",."t of ___ 1J;lpo l :lk����nc,-,I,----________ Stotlon H. l O.'-k:006 '0' yeo, 19li 

D ... 

of 
(011.("11_ 

June 1 3/75 

June 23/75 

(M.thod. of ol'l ol y . i . ,  n. bottom wlth&,owol tub.; P, p l t> e l l e ;  S • • 1 . .... ; N, In nofl" . .... ol.r; W, I n  d l . tl l l .& .... ol.'i C, ch. rnel c o ll , �I.p.,..d; 

M,. mochonlcolly d l . p o ' l . d ;  V, ... I .uol o« u"'ulo.lo" tub.) 

OI'�"'OI'g. 'w.I .. s.. .p .. "d"J , •• I_,,' 

T I  .... M.o.·, c .... • � .... ,.  P.'C ln, 'I .. ., ,1-.." In"lcol.� t l  • •  , I .. ... 1 1",".1  .. .  , ......... , .  (cft) . , ..... .1 _ -.1 . 
-.; . ... 

tOe) mg/' 
mol' 0.001 0.00' o.ooa 0.016 0.01l 0.061 D. I 1 �  O.1SO 0.>00 '.000 

1 2 1 5  925 22 3 4 2  5 5  6 7  -.-lL Jll -'fl � � � 
0940 16 . 0 365 27 33 4 6  58 78 R6 9S 1 1 00 I 

T.obvlot.� by: _________ o.ocJ.r..d by: _________ Dol.: Aug .  26/75 

DEPARTMENT O F  THE ENVI RONMENT 
INLAND WATERS BRANCH-WATER SURVEY OF CANADA 

M.th", 

01 
ol'loIYI'1 

R M . W  

R N W 

Portlclo�.IJ.O o.noly . . .  of .u.p.nd.d .odimont of Macken z i e  R i ve r  East Channel at I nuvi k  S'otlon No I OLC002 for yftOT 19Q 

Dot. 

• f 

Collection 

June 1 7/75 

JulY 15 75 

(Method. o f  onol y.I.:  S, bottom wi thdrawal tub.; P; plp.tto; S, . 1  . .... ; N. I n  noti .... wot.r; W, in dl.tlllod ..., at.r; c., chemically ditp., .. d; 

M,. m.chonicolly dlsp.,..d; V, ... huol accumulation tub.) 

OII(;hOl'g. 'ltot ... S • .up.nd.d .. d i,...n' 

TI_ Mooll-' C ..... .... ".'I ... C."" ...... I. P ... e."t fin.' thon Indicol.04 .1 .. , I .. millim ...... his) .. ,. .l ou •• I. , .... "" .... , 
0''''''. _.1, .... 
jOe) 

mg/' mg/' 0,001 0.00" 0.008 0.016 0.031 0,061 0.12S 0.250 

1 01 5  1 1 . 0  269 29 4 5  63 80 9 1 97 gq l or 
0800 20 . 0 1 0 1 0  60 P Rq 97 99 00 

TobulolH '- Y I  _________ Ch.c"..4 �yl _________ 001., Aug. 26/75 

72 

1 0.>00 1 .000 

- ------ . 

M.thodl 

.f 

ol'loly.l. 

B . N . W .  
R >J I. 




