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TEXTURAL STUDY OF SEDIMENTS OF BARROW STRAIT,
DISTRICT OF FRANKLIN

INTRODUCTION

In the late summer of 1962, the Canadian Hydrographic Service conducted
an oceanographic study of Barrow Strait from the (S5 BAFFIN. During the survey,
139 bottom sediment samples were collected. It is the purpose of this report
to describe the texture of these sadiments and relate it to the known
oceanographic features in the area.

Barrow Strait is located in the Canadian Arctic Archipelago (Figure 1).
It is approximately 165 miles leng and varies in width from 30 to 60 miles.
Together with Lancaster Sound, it forms the easternmost entrance or exit of the
Horthwest Passage joining the Arctic and Atlantic Oceans. The strait was *
discovered by Lieut. (later Admiral Sir) W.E. Parry in August 1819 quring his
search for the Northwest Passage (Parry, 1821) and was named by Parry after
Sir John Barrow, Secretary of the Admivalty 1804-45.

Barrow Strait connects Lancaster Sound with Viscount Melville Sound.
It is bounded on the south by Somerset and Prince of Wales Islands and on the
north by Cornwallis and Bathurst Islands. Several large islands are situated
in mid-chennel. The largest of these include the following: Griffith Island,
lying nine miles southwest of the south coast of Cormwallis Island; Russel
Island, three miles off the northern coast of Prince of Wales Island; and
Lowther Island, 22 miles north of the easternmost extyemity of Russel Island.

Geologists have mapped same area of the Arctic Islands every year since
1947. Thorsteinsson (1958) examined the geology of Cornwallis Island. Blackadar
and Christie (1963) surveyed the areas of Scmerset and Prince of Wales Islands.
In 1955, the Geological Survey of Canada (Fortier et al, 1963) initiated an air-
borne study of the islands extending from Axel Heiberg and Ellesmere Islands on
the north to Somerset on the south, and from Melville and Ellef Ringnes Islands
on the west to Deven Island on the east.

Detailed systematic stndy of the oceanographic features of the Arctic
Islands is restricted to the past ten years. Previously, current and tidal
information had been collected by the Canadian Hydrographic Service from
observations made by ships passing through the area. Perry (1961) made a
comprehensive study of the bottom sediments in the Canadian Eastern Arctic
Archipelago. Several cores and bottom samples were taken from the extreme
eastern portion of Barrow Strait. They consisted predominantly of very poorly
sorted light to olive grey to dusky yellow green material with a large percentage
of pebbles and cobbles. Very little microfauna was present. Samples from
Lancaster Sound obtained by the Canadian Hydrographic Service were studied by
Buckley (MSc. Thesis, University of Western Ontario, 1962). Other work on
Arctic Marine Geology is summarized by Pelletier (1966a) as well as an account
on the development of submarine physiography in the Canadian Archipelago
(Pelletier, 1966b).



FPigure 1 - Index Map of Area



REGIONAL GEOLOGY AND PHYSIOGRAPHY

In 1955 Fortier and Morley suggested, on the basis of geological and
structural continmuity, that the Arctic Islands were formerly a continuous land-
mass which is now partially submerged. Officers of the Geological Survey of
Canada defined several geological regions in the Arctic Archipelago. The
Barrow Strait sample area lies within the Cornwallis Fold Belt and the stable
Melville Basin. Precambrian rocks of the Boothia Arch lie between Somerset and
Prince of Wales Islands.

The islands rise directly out of the strait to form plateaux ranging
up to 800 and 1200 feet in elevation. These cliffs are composed of Ordovician
and Silurian dolomites, limestones and shales with some minor sandstone and
siltstone. The regional northerly to northeasterly trending structures of
Cornwallis Island are also present in structures on eastern Bathurst Island and
Somerset Island. The north shore of Somerset Island is formed of limestone
cliffs or steep slopes fronted by a zone of bars and lagoons. This low fore-
shore rises inland to a rolling platean dissected by several large rivers
draining into Barrow Strait.

The Paleozoic plateau of Somexset and Prince of Wales Islands are
covered by a thin layer of glacial till. This area is believed to have been
completely glaciated in the Laurentide ice sheet (Craig and Fyles, 1960).
Although the distribution of glacial features within the area is meagre, large
fragments of carbonate rock are present within the till. Precambrian boulders
found on the islands are believed to have been carried by continental ice
sheets. Jemness (1952) states that if the Arctic Islands north of Barrow Strait
and Viscount Melville Sound were glaciated it was the result of local ice
accumulations. Cormwallis Island is covered with a mixture of clay and rock
debris. The ice depositing this material is believed to have moved outward
from a central location in the plateau (Fortier et al, 1963).
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PENNSYLVANIAN
Intrepid Bay Formation
Sand, Sandstone, Clay, Coal

SILURIAN 2ND (?) DEVONIAN
Peel Sound Formation

1la Boulder Conglomerate

11b Sandstone, sandy limesione, sandy shale

lic Mainly carbonate facies of Peel Sound
Formation includes beds equivalent to Read Bay
Formation and some beds younger than Peel Sound
Formation.

SILURIAN
Read Bay Formation

Limestope, argillaceocus limestone, calcareous shale, shale,

dolomite, minor sandstope and siltstone.

ORDOVICIAN AND SILURIAN
Allen Bay Formation

Dolomite, minor limestone, dolomitic limestone, very minor

amounts of argillaceous limestone and calcareous shale.,

ORDOVICIAN
Cornwallis Formation
Limestone, argillaceous limestome, dolomitic limestone,
dolcomite siltstome, shale, gypsum, gypsiferouns shale,
limestone breccia.

ORDOVICIAN AND (?) SILURIAN
Dolomite, dolomitic sandstone, mainly eguivalent to
Cornwallis and Allen Bay Formations.

Undifferentiated

MIDDLE CAMBRIAN AND (?) YOUNGER ~
Sandstone, sandy, dolcmite, dolomite, shaly dolamite,
intraformational conglomerate.

PROTERQZ0IC
Bunting Formation
Dolomite, sandy dolomite, minor shale, sandstone, chert,
Sa Banded Dolomite

Aston Formation
Quartzite, minor shale, limestone, conglomerate.

ARCHEAN
Gzanite

Quartz-feldspar gneiss

Biotite-hornblende gneiss
see: Blackadar and Christie, 1963
Fortier et al, 1963
Thornsteinsson, 1958.
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OCEANOGRAPHY

Bottom Topography

Barrow Strait forms a sill averaging 175 metres depth. It serves as a
barrier preventing the free interchange of waters of the Arctic and Atlantic
Oceans below 250 metres. This is reflected in the variations within the
temperatures and salinities on either side of the strait (Hachey, Lauzier and
Bajley, 1956).

The bottom topography of Barrow Strait is extremely hummocky and
irregular. (Figure 3) The floor slopes gently towards the east and averages
175 motres depth. Deep troughs are present in the channels separating the
larger islands. In the passage between Bathurst and Cornwallis Islands a
depth of 315 metres was recorded.

Water depth increases rapidly off the northeasy coast of Somerset
Island as well as Griffith and Lowther Islands. A profile across the strait
from Cornwallis to Somerset Islands rewveals the U-shaped configuration
characteristic of glaciated river valleys. It has been postulated that the
inter-island areas in the Arctic Archipelago developed initially as a Tertiary
drainage system (Fortier and Morley, 1956) which has since been modified by
glacial action (Pelletier, 1966). This is strongly evident within the strait
as well as in Lancaster Sound to the east.

Although the northeastern coast of Russel Island drops steeply into
the strait, the slope is less steep on the northern coast. Southerly trending
currents entering Peel Sound, between Somerset and Prince of Wales Islands,
likely account for the molding of the coastline and extensive erosion of the
northeastern shore.

The geology of the islands indicates that the floor of Barrow Strait is
underlain by predominantly flat lying to slightly dipping Paleozoic rocks. The
present topography is a result of the effects of ice and curremt action on this
bedrock.

Tides and Curreats

In the region of Lancaster Sound and Barrow Strait the maximum tidal
range is six and one-half feet. This decreases in the west to four feet
(Pilot of Arctic Canada, 1963). The tides are semi-diurmal in character with
two high waters and two low waters each day. There is, however, considerable
variation in the heights of successive high and low waters. The ebb tide sets
to the eastward; flood to the westward. Because of the gemeral current flow
from west to east through Barrow Stxait the ebb tidal stream has greater velocity.

The currents in the strait are the result of outflow of water from the
Arctic Basin (Figure 2). Surface currents are weak but flow predominantly
eastward. There is a weak westward current on the north side of Barrow Strait.
Currents enter Peel Sound along the eastern coast of Prince of Wales Island and
move into the strait along the western shore of Somerset Island (Collin and
Dunbar, 1264). No information on currents between Bathurst and Cormnwallis
Islands was found although the bottom configuration suggests that they enter
the strait through Griffith and Lowther Islands. Hachey, Lauzier, and Bailey
(1956) report currents along the east coast of Cornwallis Island that move
westward into Barrow Strait.






Ice Conditions

The general movement of ice in the Arctic region is eastward with the
currents. 1In Barrow Strait, the winter ice remains unconsolidated and in
constant motion due to the action of wind and tides. Schule and Wittman (1958)
report the formation of an expansion centre for the removal of sea ice south
of Griffith Island in late March. From this central area the disintegration
and removal of ice proceeds outward. The current packs the ice against the
northern coast of Somerset, Russell and Prince of Wales Islands. The ice in
this area deteriorates in June and the whole passage is navigable from mid-
June to mid or late September. Icebergs rarely drift as far as the east
coast of Cormwallis Island. A considerable amount of ice may remain through
summer even in the most favourable years but by early September the strait has
less than 5/20 coverage.

BOTIOM SEDIMENTS
Introduction

The sampling of Barrow Strait was conducted by the Canadian Hydrographic
Service in 1962. The sampling stations (Figure 4) were positioned by means of
two-range Decca, and were selected at 5-mile intervals along north-south lines
which lay approximately five miles apart. These bottom-snapper samples
represent the top 5-10 cm of sediment on the floor of Barrow Strait.

The sediment was placed into a glass jar and labelled with the station
number and location (Appendix I). Following the cruise, samples were sent to
Ottawa and stored at Carleton University until 1965 when this study began. The
samples were shipped to the Bedford Institute of Oceancgraphy in Dartmouth for
size analysis and heavy mineral separation.

Size Analysis

The size analyses were performed in the sedimentation laboratory at
the Bedford Institute under the supervision of Mr. R. Cormier and Mr. T. Holler.
The samples were separated into two size fractions by means of wet sieving
through the 62 micron screen. The coarser fraction was dried and distributed
by sieving into the Wentworth size classes (Wentworth, 1922). Fine material
was analysed by the pipette method (Twenhofel and Tyler, 1941). The size
distribution was computed by calculating the weight of each size fraction as a
percentage of the total sample weight of material less than 2 mm diameter
(appendix II). This data was plotted on a cumulative frequency curve with a
logarithmic base. Because of the relatively small size of the sample, particles
larger than 2 mm were excluded from the main computation. Although the gravel,
sand, silt and clay fractions may initially have been deposited by the same
agent, it is believed that the finer material would move in response to the
currents acting within the strait while the gravel would tend to remain where
depogsited. As a result, the effect of bottom currents on the sediment
distribution can only be determined by a study of the sand, silt and clay
fractions. Observations of ice laden with sediment have been made in Arctic
waters. Because Barrow Strait is covered with ice a good part of the year and
serves as a center for ice break-up in the spring, it is suggested that this
ice acts as the main source of sediment transport in the area.



Figure 4 - Sample Stations and Profiles
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Gravel:

The gravel fraction (> 2 mm. diameter) was calculated as a percentage
of the total sample weight (Appendix II). This percentage is only approximate
due. to the extremely small size of the sample and the limitations of the
sampling equipment. At three stations (97, 105, 134) only gravel was recovered
from the bottom. Because only one pebble was recovered in each sample it is
reasonable to assume that the pebble was caught in the jaws of the sampler thus
permitting the winnowing of finer material, rather than assume that the bottom
is covered by one hundred percent of gravel in that location.

The percentage by weight of gravel in each sample has been plotted on
Figure 5. Although most stations contain a high proportion of the coarse
sediment, such material appears in greatest concentrations aleng the north
shore of Somerset Island, northwest of Lowther Island, and in a tongue extending
from Cornwallis Island. .

The high gravel content may be due to the continuous movement of
sediment-laden ice through the strait. During break-up ice is piled along the
north shore of Somerset Island and this may account for the exceptionally high
proportions of gravel in that area. Similarly, interference of the predominantly
eastward current of the strait and the westward drift around the east coast of
Cornwallis Island would cause ice build-up leading to an irregular area of hich
gravel percentage. The large percentage of coarse material along the western
portion of the sampled area may be caused mainly by the removel or lack of
deposition of the finer material. Strong wave and current action developed in
Viscount Melville Sound would tend to winnow and transport the fine material.

The steepness of the coasts and their proximity to the site of deposition
in the strait presents an ideal situation for landslides or solufluction to
contribute to bottom sedimentation. Thorsteinsson (19258) reports evidence of a
massive landslide at Cape Hotham in southeastern Cormwallis Island that likely
occurred in the late eighteenth, or early nineteenth, century.

Sand, Silt and Clay:

The results of the size analyses as plotted on the cumlative curve
were accurate only to 0.001 mm. diameter as the finer material was not separated
into size classes. All size fractions less than 0.001 mm. are grouped under
the term "colloid”.

The sediments are too unsorted for any simple and meaningful
classification. Freguency histograms of each sample showed a tendency for one
or more size grades to make up the dominant part of the sediment. The most
prominent grades constituted the mode of the sample. The grouped percentage of
"colloid” particles tends to place a deceivingly high weight on the lowest size
grade and any interpretation must be made with this in mind. Figure 6
illustrates the modal distribution of the samples within the strait (Grant, 1965).
The coarser fractions are confined to the central and western part of the strait,
where there appears to be little correlation between sediment size and water
depth.

A more exact method of determining the sediment distribution was
accomplished by plotting the relative percentages of sand, silt and clay on a
ternary diagram (Figure 7). The diagram was divided arbitrarily into nine
areas (Marlowe, 1965) in order to display the slight differences in sediment
composition and texture. The samples are predominantly mud, sandy mud and
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Figure 5 - Percentage of Gravel



istribution

Figure 6 - Modal



Figure 7 - Ternary Diagram of Sediment Composition
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muddy sand.. The coarsest material is confined to the central portion of the
strait and the northwestern corner of the sampled area (Figure 8). Finer
material occurs shoreward. Mud is confined to the more protected areas between
islands in the northern part of the strait and in irregular pockets between
Somerset and Russell Islands. These cccurrences generally conform to areas of
deeper water.

South of Cornwallis Island, a zone of rapidly changing sediment texture
is present. This intermixing of sediment types may be due to interference of
the eastward current with the westward current which moves along the rorth shore
of Lancaster Sound and Barrow Strait. Because of the shallowness of the strait,
surface currents are more likely to represent bottom current velocities. This
current velocity is more likely to affect the sediment than the bottom topography.
Only areas behind islands are protected from strong cuxrrent action and, there-
fore, fine material my accumlate. '

Figure 9 shows the distribution of clay within the strait as a percentage
by weight of the fraction less than 2 mm. Those areas with more than 30 per-
cent clay material are indicated by diagonal lines. The clay content is higher
in the deeper, eastern part of the strait. Areas south and west of Griffith
Island and east and north of Russell Island also show high clay percentages
(greater than 50 percent). Although these coincide with desper water areas
between Russell and Young Islands and in the northern strait, there generally
appears to be little relatiomship. Compared to other studies of bottom sediment
from Arctic areas (Marlowe, 1965 and Grant, 1965), the clay percentage in
Barrow Strait is generally low. The relative percentage of clay within an area
has been used as an indicator of current strength. It is reasoned that clay
will only accumulate in areas of low current competency. From the distribution
shown in Figure 9, the strongest current moves eastward through the central part
of the strait, where it winnows the clay and leaves the coarser material in the
western portion of the sampled area. The current strength decreases through
the strait, thus allowing the accumulation of clay in the eastern portion to
take place.

Statistical Measures

Because a large percentage of the Barrow Strait samples contained more
than twenty-five percent material in the colleid range, the cummlative curve
had to be extrapolated to the seventy-five percentile. As a result, statistical
analysis was limited to calculation of the median grain size and the coefficient
of sorting based on quartile measures (Appendix I).

The median diameter is that diameter defined by the intersection of the
cumlative curve with the fifty percentile (RKrumbein and Pettijohn, 1938). The
distribution of median diameters contoured at 0.02 mm intervals is illustrated
in Figure 10. Because of «the bimodal character of the sediment the average
diameter is an ineffective method of describing the sediment texture in_ this
case.

Trask (1932) defines the sorting coefficient as the square root of the
ratio of the first and third quartile grain diameters (So = /Q3/Q1) . The first
and third quartiles are defined as those diameters intersecting the cumulative
curve at the twenty-five and seventy-five percentiles respectively. A sorting
coefficient less than 2.5 is indicative of good sorting while one greater than
4.5 indicates poor sorting.



- 15 -

Fd

74°

Figure 8 - Sediment, Distribution



- 16 -

Figure 9 - Percentage of Clay
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Figure 10 - Median Diametexr
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The sorting of the sediment within Barrow Strait is shown in Figure 11l.
Areas of good sorting have been crossed by diagonal lines. These areas appear
to be coincident with the coarser, sandy material. Good sorting within these
sand zones indicates that fire material is not accumulating either because
styong currents have winnowed the fine particles out, or because these currents
have prevented these fines from settling. Because of the long periocds of ice
cover and subsequent melting in the strait, it is likely that fine material
from the ice was deposited over the whole area and redistributed by current
action.

Good sorting in clay zones indicates lack of current action allowing
for clay deposition and accumnlation. This generally occurs within deeper water
areas. Although larger size fractions may be deposited, they accumulate at a
mch slower rate and are masked by the clay material.

In the strait, sediments with a high clay percent are gensrally poorly
sorted. Areas of poor sorting are shown in Figure 11. Although fine material
does settle in fairly large proportions, other size fractions are well
represented. This unsorted material is commonly found in glaciated areas.
Although Barrow Strait is not believed to have undergone continental glaciation
(Craig and Fyles, 1960), it is covered by ice for a large part of the year.

The presence of fine material indicates that current action has not been strong
in these areas since the time of original deposition of the sediment from the
ice.

Physiographic Profiles

Physiographic profiles were drawn across Barrow Strait (Figure 12) in
the locations illustrated in Figure 1. For each station along the profile the
size frequency histogram, median diameter and percent material greater than
2 mm diameter was plotted. There are indications that the textural features
are controlled by the bottom topography to a very minor extent. In profiles 6
and 7, the median grain diameter varies inversely with the depth. Similarly,
the shallower western portion of the strait contains coarser material than the
east (Profile 1). Profiles 2, 3, 4 and 5, however, lack any regular variation
in grain size due to the bottom topography. In profiles 2 and 3, there is
relatively little change in grain size across the profile while in 4 and 5,
the sediment became coarser in the centre of the strait.

The gravel fraction of the sediment tends to be greater in shallow
areas and in the centre of the strait where currents are most active.
Accumilations are present avound hummocks in the bottom topography.

SUMMARY

The data available for study provided incomplete coverage of the
sampled area in Barrow Strait. Certain trends and patterns concerning the
distribution of bottom sediments could be inferred, however. From these, the
main factors controlling the distribution have been developed. Despite a
similar source, size grades will react differently to the actiomn of bottom
currents. Gravel will tend to accumulate where deposited while smaller size
grades may be transported. As a result, only material less than 2 mm diameter
was used to determine the hydraulic conditions effecting sedimentation within
the strait.



Figure 11 - Coefficient of Sorting
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The sediment consists predominantly of poorly sorted silt and mud with
pebbles over 2 mm in diameter comprising a large portion of the sample weight
in some cases. The strait is covered with ice until mid-August and serves as a
centre for the ice break-up in the spring. Because of these conditions and the
nature of the sediment itself, it is believed that the bottom material is
derived mainly from the ice. Some material may be added through river runoff,
selufluction and mudflows from the surrounding islands.

Barrow Strait forms a still averaging 175 meters in depth. 1In this
area the bottom material appears to be well agitated, which may be due to the
existence of bottom currents. The distribution in the strait, therefore,
appears to be controlled mainly by currents and, in part, by bottom topography.
The coarsest material is on the western side of the strait, which is shallower
than the eastern portion, and is subjected to the strong wave and current action
from Viscount Melville Sound.
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APPENDIX I
Sample Locations, Depth, Median Diameter, and Sorting
Sample Depth Median Sorting
Number Latitude Longitude {meters) Diameter Coefficient

1 74-37.5N 96-11.0W 125 0.006 5.0

2 74-32.2 96-11.0 148

3 74-27.2 96-11.0 178 0.0084 4.9

4 74-22.2 96-11.0 176 0.055 3.8

S 74-17.3 96-10.5 174 0.095 1.7

6 74-12.4 96-11.0 200 0.085 2.9

7 74-07.4 96-11.5 190 0.041 3.6

8 74-02.4 96-12.5 200 0.019 4.6

9 73-59.8 95-56.0 205 0.03 3.6
10 74-04.9 95-57.0 185 0.055 3.1
i1 74-09.9 95-56.5 196 0.0920 2.1
12 74-14.9 95-56.0 210 0.03 3.6
13 74-19.7 95-55.5 176 0.064 2.0
14 74-24.2 95-54.0 175 0.060 3.2
15 74~-29.5 95-55.5 200
16 74-34.4 95-55.5 150 0.016 4.3
17 . 0.0056 3.3
18 74-26.6 95-41.0 177 0.060 2.3
19 74-21.8 95-41.5 180 0.059 3.2
20 74-12.2 95-40.5 225 0.0865 2.5
21 74-07.8 95~41.0 175 0.0056 3.0
22 74-02.2 95-41.0 . 190 0.035 1.1
23 74-00.4 95-26.0 200 0.013 5.0
24 74-05.3 95-25.5 170
25 74-10.3 95-26.0 190 0.059 3.0
26 74-15.4 95-26.0 225 0.005 2.6
27 74-20.4 95-25.0 179 0.07 2.2
28 74-25.3 95-25.0 150 0.014 5.0
29 74-28.7 95-24.5 125 0.017 4.8
30 74-26.2 95-10.5 145 0.06 3.0
31 74-21.3 95-10.5 177 0.06 3.7
32 74-17.1 95-10.5 200 0.016 5.9
33 74-12.2 95-12.0 195 0.06 2.8
34 74-07.8 95-13.0 175 0.06 3.2
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Sample Depth Median Sorting
Number Latitude Longitude (meters) Diameter Coefficient

35 74~03.4 95-13.5 150 0.008 2.9
36 74-04.5 95~01.0 175 0.035 6.3
37 74-09.4 95-00.5 180

38

39 74~19.3 94-58.5 175 0.037 4.2
40 74-23.9 94~-59.0 187 0.01 4.1
1 74-28.8 94-58.0 165 0.018 5.1
42 74-33.7 94~58.0 145 0.025 3.0
43 74-38.7 94-56.4 100

44 74-36.2 24-44.4 95 0.02 3.9
45 74-31.1 94-44.1 125 0.03 5.7
46 74-26.2 94-45.0 150 0.0075 3.2
47 74-21.2 94-45.3 170 0.025 6.3
48 74~16.1 94-47.0 185 0.015 5.4
49 74~-11.2 24-47.0 180 0.018 5.5
50 74-07.4 94-47.5 175 0.025 5.6
51 74-08.6 94-32.5 150 0.025 5.2
52 74-13.5 94-31.5 175 0.036 5.1
53 74-18.5 %4-31.5 175 0.019 5.8
54 74-23.4 94~31.0 155

55 74-28.3 24-31.0 150 0.09 2.7
56 145

57 74-36.4 94-29.5 20

58 74-31.8 94-52.5 150 0.024 1.4
59 74-~29.7 95-08.5 130

60 74-18.1 298-10.5 50 0.092 2.0
6l 74-14.0 98-10.0 125 0.055 3.0
62 74-10.4 98-09.1 130

63 74-07.1 98-~09.3 75 0.05 5.0
64 74-08.4 ‘97-51.2 70 0.0S 5.1
65 74-12.7 97-52.5 145 0.0075 4.5
66 74-16.5 97-53.0 150

67 74-21.1 97-53.0 130 0.029 6.1
68 74-22.0 98-10.0 100

69 74-26.0 98-10.5 130 0.08 2.2

70 74-30.1 98-10.5 115 0.06 7.1
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Sample Depth Median Sorting
Number Latitude Longitude (meters) Diameter Coefficient

7 74-34.0 28-11.0 85 0.12 3.1
72 74-37.3 98-01.0 80

73 74-40.4 97-46.0 125 0.0065 3.1
74 74-43.2 98-01.5 125 0.1 4.2
75 74-40.0 98-15.5 100

76 74-32.5 98-55.0 100 0.12 2.0
77 74~36.5 97-43.5 105 0.016 3.8
78 74-40.4 97~-292.0 150 0.016 5.5
79 74-45.5 97-34.5 140 0.08 3.1
80 74-47.7 97-24.0 250 0.064 4.1
81 74-48.9 98-04.0 80 0.049 3.3
82 74-49.6 28-39.5 100 0.06 2.7
83 74-49.5 97-20.5 250 0.006 4,5
84 74-44.6 97-17.5 260

85 74-34.5 97-10.0 125

86 74-39.5 97-13.0 185 0.045 5.2
87 74-29.8 97-15.0 125

88 74-26.3 97-26.0 130

89 74-25.4 97-392.0 115

20 74-28.5 97-55.0 125 0.05 4.2
21 74-25.0 97-54.0 130

92 74-21.2 97-36.0 160

23 74-16.4 97-36.0 175

94 74-11.2 97-35.0 200

95 74-06.3 97-32.0 225

26 74-01.2 97-32.5 130

97 74-03.0 97~15.0 300

28 74-07.8 97-13.0 250

29 74-13.4 97~15.0 205
100 74-18.4 97-13.5 180

101 74-24.9 97-16.5 145
102 74-26.2 97-59.0 175
103 74-31.0 96-55.0 140

104 74-36.3 96-55.3 180
105 74-41.1 26-57.5 225

106 74-46.0 96-59.0 225
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Sample Depth Median Sorting
Nunber Latitude Longitude {meters) Diameter Coefficient
107 74-49.9 26-47.0 225 .01 2.2
108 74-49.8 96~44.0 300 0.0032 2.8
109 74-45,2 96-42.5 250 0.008 4.1
110 74-14.5 96-12.5 225 0.01 3.5
111 74-35.3 96-42.0 170

112 74-30.4 96~41.5 165 0.0085 3.5
113 74-25.5 96-41.0 175 .08 7.9
114 74-20.4 26-41.5 150

115 74-15.5 96~41.5 100 0.07 4.7
116 74-10.6 96-42.0 200 0.0085 4.8
117 74-05.5 96-43.5 120 0.006 4.1
118 74-00.4 96-42.0 235 0.015 4.8
119 74-01.3 96~58.5 260 0.0075 3.6
120 74-06.3 26-58.0 180

121 74-11.4 96~58.5 175

122 74-16.6 96~59.0 130 0.0095 5.2
123 74~21.6 96~58.5 150

124 74-28.3 96=-25.5 180

125 74~-23.0 96-28.0 185 0.017 4.9
126 74-18.0 96~-27.0 150

127 74-13.0 96-26.0 160 0.06 1.9
128 74-08.0 96~25.0 200 0.06 2.3
129 74-02.8 96-26.0 200 0.029 4.2
130 74-14.0 98-25.0 120 0.039 2.0
131 74-13.8 98-40.0 115 0.044 l.9
132 74-14.0 98-55.5 100 0.065 1.9
133 74-10.6 98+«49.0 125 0.045 2.0
134 74~07.4 98-56.0 105

135 74-02.8 98~56.0 65

136 74-06.4 98-47.0 0 0.08 2.9
137 74-10.1 98-35.0 115 0.02 5.5
138 74-10.5 98-22.0 125 0.003 3.1

. 139 74-06.7 98-28.0 85 0.018 4.5



APPENDIX II
Weight Percentage of Size Fractions less than 2 mm Diameter

-OE-

less Weight ¥
Station 2.00mm- 1.00~ 0.050- 0.25- 0.125- 0.063- 0.032- 0.016- 0.008-~ 0.004- than greater
Number 1.00 0.50mm 0.25mm 0.125mm 0.063mm 0.032mm 0.016mm 0,008mm 0.004mm 0.002mm 0.002mm than 2.,00muh
1 3.59 1.31 1.21 3.24 5.97 4,55 15.27 10.59 10.36 10.92 32.99 66.6
2
3 2.11 2.71 4.92 4.52 4.68 9.04 7.01 10.34 14.66 12.11 27.91 21.24
4 0.68 2.73 8.47 9.86 13.90 22.41 5.87 7.06 4.73 3.41 20.89 0.80
5 2.16 3.34 5.07 26.45 27.68 13.35 3.17 3. 1.99 2.94 10.75 47.58
6 1.99 4.11 18.95 17.40 17.7¢ 14.94 6.14 3.90 2.39 2.39 10.01 7.98
7 o l.12 1.01 2,02 11.24 22.26 20.64 9.33 6.88 3.89 4,19 17.40 4.35
8 0.75 1.39 0.75 3.32 13.69 20.99 12.26 9,74 7.76 7.27 22.10 34.81
9 1.66 1.49 3.84 6.65 8.19 28.82 4,98 8.82 7.85 7.86 19.85 17,37
10 0.56 0.59 0.92 .1.94 1.78 8.05 8.69 13.72 17.01 15,14 31.59 60.36
11 0.53 0.56 1.78 30.30 28.69 13.65 6.47 2.89 3.25 2.90 8.99 3.95
12 1.03 0.52 0.46 1.72 8.14 37.25 12.64 8.37 5.42 5.30 19.17 20.36
13 0.94 1.52 4.76 15.03 24.69 27.48 3.34 4.28 3.08 3,13 11.74 30.98
14 0.91 1.94 3.00 13.93 22.88 21.56 8.31 5.41 4.41 5.08 12.56 3.11
15
16 0.12 0.17 0.17 0.29 1.63 8.95 10.58 14.66 17.35 14.40 31.66 0.29
17 1.86 2.54 4.77 5.12 2.62 5.57 8.74 12.60 17.24 15.86 23.08 68.14
18 1.33 0.75 1.55 7.53 29,06 28.15 3.10 5.48 4.29 3.e8 14.87 9.96
19 0.73 1.15 3.90 13.06 23.99 26.34 2.77 5.66 3.52 5.40 13.15 1,98
20 2.33 i.18 2.53 18.85 27.34 17.59 7.06 4.60 3.24 3.50 11.79 6.45
21 1.20 0.92 1.38 2.48 2.12 5.91 10.28 14.92 14.52 14.31 31.96 61.98
22 0.63 0.93 3.80 92.69 13,58 23.12 9.46 13.20 -0.27 5.89 19.99 1.66



less Weight %
Station 2.00m- 1.00- 0.50- 0.25~ 0,125~ 0.063- 0.032- 0.016- 0.008- 0.004- than greater
Number 1.00 0.50mm 0.25mm 0.125mm 0.063mm 0.032mm 0.0l6mm 0.008mm 0.004mm 0.002nm 0.002mm  than 2.00mm

23 1.50 1.28 1.94 2.97 1.84 6.17 7.95 14.84 14.37 15.14 32.03 68.61
24

25 1.33 1.10 3.41 12.98 23.43 20.07 8.98 6.11 5.14 5.27 12.18 19.22
26 1.66 1.41 2.04 2.70 1.44 4.97 7.88 16.79 17.22 14.65 29.24 9.70
27 2.39 1.9 2.35 15.72 "35.93 15.76 5.66 3.79 2.50 2.1 11.26 35.21
28 0.93 0.80 1.06 3.82 9.78 20.43 12.24 10.12 7.83 9.27 23.72 61.71
29 1.00 1.08 1.34 1.73 l.64 6.33 7.27 16.12 15.77 16.29 31.43 49.34
30 1.88 2.19 4.21 15.46 22.37 18.98 6.70 4.93 4.06 4.31 14.92 3.23
31 1.53 1.62 2.78 14.84 26.48 20.83 1.80 6.24 4.26 4.05 15.57 6.07
32 1.72 1.68 2.43 8.18 13.45 13.79 10.64 9.32 6.63 7.14 25.02 58.93
33 1.60 2.14 5.31 13.03 23.79 20.95 7.87 4.28 2.87 4.32 13.84 2.89
34 2.84 ° 3.22 7.09 14.37 20.27 13.18 13.49 4.66 3.56 3.03 14.29 52.99
35 0.60 1.03 1.57 2,60 2.54 7.67 8.10 14.99 15.87 13.75 31.26 83.97
36 0.91 1.28 10.45 18.79 8.65 11.75 8.43 7.67 6.73 8.14 17.22 77.83
37

38

39 1.00 1.00 5.00 12.00 13.00 21.00 9.00 9.50 3.50 6.00 18.00 79.00
40 1.57 0.61 0.86 2.20 6.79 19.24 13.21 11.79 11.69 10.12 21.94 60.58
41 3.27 1.56 1.64 4.61 10.42 21.22 10.64 9.16 7.08 6.48 23.85 61.56
42 0.77 0.87 1.53 3.33 10.89 28.95 13.43 12.44 8.39 7.57 11.83 31.84
43

44 , 4.95 2.13 2.82 4.42 5.06 28.26 7.70 10.44 9.11 7.32 17.79 91.89

-‘[s-



less Weight %

Station 2.00mm- 1.00- 0.50- 0.25~ 0.125- 0.063- 0.032- 0.016- 0.008- 0.004- than greater
Number ~ 1.00 0.50mm 0.25mm 0.125mm 0.063mm 0.032mm 0.0l16mm 0.0008mm 0.004rm 0,002rm 0.002mm than 2.00mm

45 4.07 3.24 5.62 9.97 6.90 18.17 11.59 8.72 5.51 5.38 20.13 67.96

46 0.72 0.52 0.68 2.05 3.48 19.72 11.36 11.73 10.40 20.33 19.02 42,28

47 1.84 3.3 7.80 10.64 6.89 16.46 9.20 8.23 5.20 6.74 25.66 35.11

48 1.90 1.04 1.59 5.05 10.68 19.36 10.14 9.58 7.93 7.33 25.41 12.76

49 0.82 0.78 1.96 5.11 10.97 19.64 12.68 8.69 7.30 6.81 25.23 44.22

50 0.41 1.03 8.32 12.62 8.86 15.27 8.93 8.04 8.13 7.27 21.11 50.82

51 3.01 1.67 6.61 11.94 10.81 13.06 10.08 9.30 8.90 9.84 14.78 63.24

52 1.16 l.l6 4.67 10.35 11.26 23.67 2.26 8.94 7.21 9.30 20.03 60.03

53 1.67 1.64 5.50 6.08 10.20 18.54 9.88 9.18 7.44 3.90 25.98 17.51

54 !

55 2,02 2.15 4.29 26.67 36.42 2.56 2.38 3.41 2.97 3.31 13.81 13.16 5

56 '

57

58 0.91 0.77 1.22 3.04 11.47 25.78 14.75 7.64 6.26 5.81 22.16 50.78

59

60 7.67 1.33 4.41 20.11 31.33 11.73 4.93 3.04 2,37 3.02 10.07 52.17

61 2.65 2.02 3.14 3.78 27.82 24.20 8.70 4.84 5.10 3.43 14.25 5.88

62

63 8.34 5.15 8.82 13.54 8.19 14.86 9.94 7.69 6.04 5.35 12.02 19.42

64 1.20 1.73 11.95 18.81 9.82 13.37 9.26 7.83 5.29 4,97 16.01 70.40

65 0.27 0.16 0.38 6.43 9.59 10.45 10.20 12.62 8.59 11.42 29.81 35.97

66

67 3.29 3.23 5.60 9.68 13.31 14.50 7.97 7.86 6.03 6.10 22.46 27.64

68



less Weight %

Station 2.00mm- 1.00- 0.50- 0.25- 0.125- 0.063- 0.032- 0.0l6- 0,008- 0.004- than greater

Number 1.00 0.50mm 0.25mm 0.125mm 0,.063mm 0.032mm 0.016mm 0.0008mm 0.004mm 0.002mm 0.002mm than 2.00mm
69 2.03 1.08 2.21 24.61 27.73 17.80 5.21 3.57 2.98 2.90 9.82 6.84
70 . 1.88 2.65 6.85 20.40 17.24  11.43 4.49 5.66 2.87 5.93 20.61 17.10
71 6.44 7.87 13.10 20.99 18.31 7.27 4.11 3.41 3.23 2.73 12.50 20.60
72
73 4.05 2.87 4.88 15.84 26.16 14.49 6.09 4.87 4.45 4.37 11.74 61.78
74 - 9.58 8.93 12.73 17.15 11.86 11.96 = 4.81 4.35 4.08 3.60 10.88 58.81
75
76 1.92 4.00 13.90 28.42 21.37 10.24 5.01 3.00 2.74 2.82 6.58 3.59
77 1.65 0.88 1.35 6.68 8.38 18.14 14.90 12.31 8.74 6.97 20.02 65.85
78 1.14 0.81 1.20 16.33 11.41 14.83 9.79 7.07 8.92 7.13 21.38 32.80
79 4.83 2.75 5.93 30.28 14.74 12.34 5.59 4.64 7.18 1.92 9.72 78.08
80 3.35 2.7 4.92 19.26 20.54 15.71 5.64 5.25 4.41 5.06 13.15 11.42

81 0.32 0.32 0.64 7.46 26.23 25.81 6,98 6.36 6.91 6.36 12.41 57.42
82 1.27 1.25 2.32 12.49 25.71 23.15 6.45 5.59 5.60 5.74 10.43 82.35
83 0.07 0.07 0.22 2.16 4.97 16.93 10.88 10.88 9.29 7.56 36.96 0.29
84
85
86 1.05 0.69 2.45 18.14 20.16 12.21 6.57 7.18 7.97 7.08 16.50 32.21
87
88
89
S0 1.02 1.26 3.31 12,15 23,95 18.11 6.41 6.12 4.41 4.38 18.87 52.49
91
22

—EE-



lass Weight %
Station 2.00mm- 1.00- 0.50- 0.25- 0.125- 0.063- 0.032 0.0l16~- 0.008- 0.004- than greater
Number  1.00 0.50nm 0.25mm 0.125mm 0.063mm 0.032nm O.016mm 0.0008mm 0.004mm 0.002mm 0.002mm than 2.00mm

23
94
95
96
97 100.00
98
99
100
101
102
103

104
105 100.00

106

107 8.58 3.68 3.33 4.86 4.90 9.85 9.94 9.94 8.67 3.63 32.62 39.16
108 0.17 0.08 0.17 0.59 0.50 5.24 13.33 12.87 12.53 11.44 43.08 0.42
102 0.20 0.33 0.33 1.63 7.54 13.79 13.85 12.57 10.53 7.88 31.35 3.6l
110 0.18 0.41 0.51 2.03 7.40 15.65 13.56 15.75 12.92 9.57 22.01 13.68
111

112 3.16 1.33 0.74 1.33 2.90 10.42 15.47 17.44 11.29 8.45 27.47 37.53
113 13.40 11.68 11.21 9.89 5.21 7.62 8.16 7.88 6.28 7.12 11.44 51.57
114

115 0.08 0.12 3.28 17.58 39.13 21.07 4.80 2.61 2.31 2.30 6.67 16.87
116 +1.51 1.18 1.03 2.91 5.09 15.90 13.30 11.94 8.84 8.02 30.27 6.55



less Weight %
Station 2.00mm-~ 1.00- 0.50~- 0.025- 0.125- 0,063~ 0.032- 0.016~- 0.008- 0.004- than greater
Bumber 1.00 0,50mm 0.25mm 0.125mm O0.063mm 0.032mm O0.016mm 0.0008mm 0,004mm 0.002mm 0.002ym than 2.00mn
117 1.11 0.78 0.78 2.42 3.07, 12,42 13.54 12.20 10.04 9.35 34.24 84.81
118 0.85 0.73 0.85 2.04 7.88 22,30 14.53 10.25 7.66 7.82 25.08 0.72
119 0.04 0.06 0.25 0.59 1.42 16.32 16.29 15.10 9,57 10.65 29.64 0,00
120
121
122 0.75 0.54 1.30 4.98 7.55 17.56 12.09 9.33 9,60 7.91 28.33 10.13
123
124
125 0.06 0.12 0.23 2.41 9.57 25.02 15.73 2.69 6.83 5.33 25.01 15.82 .
126 2
127 1.45 1.23 3.03 13.89 31.01 22,11 7.49 3.87 3.17 2.14 10.56 28.49 !
128 0.10 0.32 2.63 16.37 25.41 22.43 9.82 4,70 2.53 *3.48 12,08 0.08
129 1.98 1.71 3.01 7.20 13.93 20.51 12,49 8.43 6.45 5.35 18.89 6.43
130 0.46 0.56 0.85 2.10 17.53 41.74 13.09 5.78 3.77 2,81 11.65 36.70
131 6.50 1.00 1.00 1.00 10.00 50,00 14.00 6.00 3.00 2,00 11.00 1,00
132 0.95 1.53 5,23 21.62 24.55 22.49 6.36 3.48 2.80 2.18 8.80 13.21
133 0.45 0.60 0.80 1.78 14.86 44,13 13.22 5.65 3.72 2.86 11.92 1.19
134 100.00
135
136 2.42 3.69 8.32 14.78 27.19 13.26 6.05 4.72 3.94 3.47 12,10 19.18
137 1.33 1.79 3.51 6.10 15.71 17.39 7.25 8.65 6.71 6.01 25.49 2.93
138 1.24 1.46 3.64 4.86 1.54 2.98 7.92 11.58 10.84 10.02 43.84 2.47
139 3.08 2.10 2.63 4.43 10.36 17.42 12.72 10.18 9.57 4,79 22.65 16.57
;
|
i
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