















































































































































































































































































































































































































































































































































































































































































































































over them. To investigate whether the different glacially imposed stresses influenced
ribbed moraine distribution in this area some detailed analysis was conducted in a GIS
using the same procedures outlined in Section 5.5.2. By defining compressive slopes as
those facing between 45° to 215° and extensional slopes as those facing between 235°
to 35° the GIS was used to map the area of both categories and assess the relative
proportion of ribbed moraine found in category (Fig. 8.16). The results of the
compressive slope test showed that 47 % of the ribbed moraine population was formed
on slopes that would have experienced compressive stresses (Fig. 8.17a) and areas that
experienced extending glacial flow had 43 % of the ribbed moraine population (Fig.
8.17b). Again, this is contrary to some published accounts (e.g. Bouchard, 1980,1989;
Minell, 1980; Sollid & Serbel, 1984) as no preferential relationship was found between

ribbed moraine occurrence and compressive slopes for this sample of 5637 ribbed

moraine ridges.

Figure 8.16. The polygon layers created in ArcView GIS, which show the total area of slopes that would have
experienced compressive glacial flow (A) and extending glacial flow (B) in the Lake Rogen region.
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Figure 8.17. Using the GIS to calculate the percentage of ribbed moraine ridges formed on com, i i
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8.6. Morphometric measurements

To complete the quantitative database of ribbed moraine characteristics for this thesis
measurements were conducted on three aspects of ribbed moraine morphometry. These
were ridge length, ridge width and ribbed moraine wavelength. The following sections

report the findings for this study site.

8.6.1. Ribbed moraine wavelength

The wavelength of the ribbed moraine ridges in this region were calculated following
the procedures set out in Section 4.3.4. This involved mapping the ribbed moraine
ridges from stereo aerial photographs to produce a map from which the wavelength was
measured manually. In this area, 2666 individual wavelength measurements were taken
and a histogram showing the wavelength distribution was made (Fig. 8.18). This
showed that the majority of ribbed moraine ridges in this region had wavelengths
ranging between 50 m and 475 m, which is 96 % of the population. The other 4 % had
wavelengths ranging between 500 m and just over 800 m. The smallest wavelength
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recorded was only 12 m, the largest was 817 m, the average wavelength was 202 m and

the most frequently recurring wavelength, the mode, was 117 m.

Distribtution of ribbed moraine wavelengths in the
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Figure 8.18. Distribution of ribbed moraine wavelength in the Lake Rogen region made from a sample of 2666
individual measurements.

The spatial distribution of ribbed moraine wavelength was examined using a GIS.
Using the same methods as those in Lac Naococane and River Kaniapiskau regions (see
Section 5.6.1), a density map was produced which showed the locations of the various
ribbed moraine wavelengths across the site (Fig. 8.19). In general, this showed that
most ribbed fields had ridges of mixed wavelength (e.g. A, B & C). Saying this
though, there were some large tracts of ribbed moraine that did appear to be made of
ridges of a similar wavelength and some good examples can be seen in an around Lake
Rogen, marked by a red spot in the diagram (e.g. D, E & F). Draping the density map
on top of the DEM showed that except for the minor ribbed moraine, which was always
situated on mountain slopes, there was no specific topographic setting where one could
find ribbed moraine of a certain wavelength. For example, it was possible to find
ribbed moraine with long wavelength in valleys (e.g. G) as well as high up on mountain

slopes (e.g. H). The same was the case with ribbed moraine with shorter wavelengths.
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Figure 8.19. Showing the ribbed moraine density map draped on top of the DEM (A) and the DEM on its own (B) to allow visual comparison between wavelength and topographic setting. This analysis firstly
showed that most fields were made of ribbed moraine ridges of mixed wavelength, although some large tracts of ribbed moraine ridges with similar wavelengths are located in and around Lake Rogen. It also
showed that topography did not appear to control ribbed moraine wavelength, as ribbed moraine with both short and long wavelengths can be observed in a variety of topographic settings.
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8.6.2. Ribbed moraine ridge length

Data on the length of the ribbed moraine ridges was obtained by the methods described
previously in Section 5.6.2. Figure 8.20 shows the histogram made using these length
data in this study area and it can be seen that 95 % of the ridges are between 100 m and
1250 m. The shortest ridge measured was 40 m long, the longest ridge was 2344 m, the

mean length of the ridges was 393 m and the mode was 193 m.

Distribution of ribbed moraine ridge lengths in the
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Figure 8.20. Distribution of ribbed moraine ridge length from a sample of just over 5600 ribbed moraine ridges.

To visually examine these length data the ribbed moraine ARC coverage was opened in
a GIS and the mapped ridges were classified into groups of various lengths (Fig. 8. 21).
This overwhelmingly demonstrated that the ribbed moraine fields in this region all

contained ridges of various length.
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Figure. 8.21. Ribbed moraine crests classified into 10 separate groups based on ridge length. Note how the ribbed
moraine fields are made of ridges of different length and that there is no particular area in the site where one can
observe ridges of a standard length.

8.6.3. Ribbed moraine ridge width
To investigate the width of the ribbed moraine ridges in this locality 250 ridges were

randomly sampled from various locations across the site. The width of the ridge was
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measured following the procedures outlined in Section 5.6.4. Figure 8.22 shows the
resultant histogram. In this sample, 99% of ridges are between 30 m and 285 m wide.
The minimum ridge width was found to be 17 m, the maximum 334 m and the mean

ridge length was 143 m.

35 ¢ Distribution of ribbed moraine ridge width in the Lake Rogen area, 7 120%
from a sample of 250 ridges
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Figure 7.22. Distribution of ridge width in the Lake Rogen region. 97% of the ridges in this area are between 40
and 500 m wide, with the Maxima being 250 m.

8.7. Relation to other landforms

8.7.1. Ribbed moraine, drumlins and glacial lineations

Ribbed moraine in Hirjedalen has been studied for some time now and the relationships
between ribbed moraine and other subglacial bedforms are well documented
(Lundqvist, 1969; Lundqvist 1989; Markgren and Lassila, 1980; Hittestrand and
Kleman, 1999). All of these authors state the presence of drumlinoid elements within
ribbed moraine fields and fluting of the ridges as being common characteristics of the
ribbed moraine in this region (Fig. 8.23). Visual inspection of the ribbed moraines in
this site supports these observations. However, most ridges were not drumlinized to the
same degree as those presented by Hittestrand and Kleman (1999) (Fig 8.23), the more
usual case was to observe ribbed moraine fields with small drumlinoid elements and

weakly fluted ridges (Fig. 3.24).
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Figure 8.23. Showing an example of drumlinized and fluted ribbed in Harjedalen, west-central Sweden (12° 16 E & 62°
35 N) presented by Hattestrand, 1997b. Drumlinoid elements and superimposed fluting can be seen in the upper left
part of this ribbed moraine. Ice flow was from bottom right corner towards the top left. Image made using a 1:60 000
scale aerial photograph.

*Drumfinoid=5i2
L allemerits

Figure 8.24. This ribbed moraine field situated on the northern shores of Lake Rogen (12° 21 E & 62° 22 N) contains
some examples of drumlinoid features. Note, that they are usually quite small compared to the ribbed moraine ridges
Image made using a 1:60 000 scale aerial photograph. &

Regarding the relationship to drumlins, Lundqvist (1989) argues the most characteristic

feature of the ribbed moraine at Lake Rogen is their gradual transition into drumlins. In
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areas where this transition occurs, Lundqvist (1989) insists that the landforms be
referred to as “Rogen moraine”, named after the type locality at Lake Rogen, as he sees
this drumlin/ribbed moraine relationship as being rather unique. However, it has been
convincingly argued by Hittestrand (1997b) that the various types of ribbed moraine
reported in the literature, for example Blattnick moraine and Rogen moraine, are in fact
one genetic landform and therefore do not warrant a special category. According to
Lundqvist (1989), the transition is not necessarily seen in every individual ridge, but in
each tract of Rogen moraine there should always be streamlined forms, flutings and
transitions into drumlins. He argues that the transition between Rogen moraine and
drumlins may take place in different ways, but the most important one is where short
crescent-shaped drumlins line up side by side to form ridges at right angles to the
drumlins (Fig. 8.25). He further states that the Rogen moraine is found essentially in
valleys (in the direction of ice flow) while drumlins occur on convex ground between
the valleys and on valley slopes above the Rogen moraine, and that this takes place
repeatedly from one valley to another. However, extensive observations conducted at
this site do not support these assertions as this topographic sequence was only observed
in one place across the entire site (Fig. 8.26). Although some ficlds contained
drumlinized ribbed moraine and fluted ridges and a few fields did have glacial
lineations nearby, it was more usual just to see ribbed moraines on their own (Fig. 8.27).
It is not certain whether this study site covers the same area as that used by Lundqvist
(1989) where he reports seeing the transition. However, considering the imagery used
for this site covers an extensive area around Lake Rogen (3600 kmz), and that this area
is the type locality for Rogen moraine, then one would expect to see many examples of
this transition. However, it was only observed once at this site (see Figure. 8.26).
Therefore, based on this investigation, it is apparent that there is not the strong
relationship between ribbed moraine and lineations that Lundqvist reports, and that this
relationship should not be taken as a valid generalisation as it is based on too few

occurrences.
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Figure 8.25. Schematic representation of the most important transition between Rogen moraine and drumlins (After
Lundqvist, 1989). According to Lundqvist, the transition takes place repeatedly upglacier as well as downglacier,
following the terrain forms.
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The area immediately east of Lake Rogen was the only place where glacial lineations were observed.

igure 8.26. ations [
zg‘;wﬁummemwdsamsnumdinMammam position in relation to the
lineations, it could be argued that this is an example of the transition described by Lundgvist (1989) whereby ribbed
moraine in valleys are replaced by glacial lineations on convex ground. Picture taken from ASTER satellite image.
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8.8. Summary and conclusions

Mapping the ribbed moraine ridges in the Lake Rogen area established that the ribbed
moraine was produced synchronously during a single ice flow event (see Figure 8.2).
The large-scale distributional pattern demonstrated that the fields were concentrated in
the southern and northern parts of the site and that the central region lacked significant
numbers of ribbed moraine. The ribbed moraine fields in this locality were generally
small and the largest fields in the Lake Rogen area were found to be approximately half

the size of the largest fields observed in Canada and Ireland.

Close inspection of the site revealed that the ribbed moraine was distributed in a similar
fashion as the ribbed moraine fields observed in Québec. These were elongate ribbons
and narrow tracks, clusters and isolated fields. The field types were not restricted to any

particular part of the study site and examples of each field type could be seen at various

locations across the site.

As was shown in Section 8.4 the ribbed moraine in this region displays many of the
characteristic morphological features of ribbed moraine (see Figures 8.9 & 8.10).
However, just like the ribbed moraine ridges observed at the other three sites, the ridges
in this region also display a range of morphologies that conflict with the classic
description. In the examples presented above, which also included the smallest known
ridges called minor ribbed moraine, it was possible to identify a wide range of ridge
morphologies including barchan ridges, broad straight forms, and ridges that were

concave in the up ice direction.

Using a DEM to investigate the topographic setting of the ribbed moraine in this region
concluded that the majority of ribbed moraine fields were located in areas of open
undulating terrain and in the valleys and valley slopes that run through the site.
Generally, ribbed moraine was lacking high up on mountain slopes and none were
found on mountaintops. Visual inspection of the site using stereo aerial photographs
concluded that the tops of the mountains in this region were mainly rocky and lacked
even a thin covering of till. It may have been the case that these higher elevations
would have been subject to aerial scouring leaving a limited sediment supply for the
process to work efficiently. The valleys and areas of open ground on the other hand
would have acted as sediment sinks and an abundant sediment source in these areas

would allow the process to work more effectively. The fact that the majority of ribbed

242



moraine are found in these areas lends support to this idea (see Figures 8.14 & 8.15).
The slope aspect tests that were conducted showed that the distribution was not
influenced by the direction the slopes were facing in relation to the regional ice flow. It
concluded that 47% of the ribbed moraine population was formed on slopes that
experienced compressive glacial stresses and 43 % of the population were formed on
slopes that would have experienced extending glacial flow (see Section 8.5.2). Again,
this contradicts the assertions made by several authors (e.g. Bouchard, 1980,1989;
Minell, 1980; Sollid & Serbel, 1984) as no preferential relationship was found between
ribbed moraine occurrence and compressive slopes in this sample of 5637 ribbed

moraine ridges.

Morphometric measurements conducted on ribbed moraine length and wavelength
showed a wide variation in both parameters (see Section 8.6 & Table 8.1). Again, these

were important findings, because formative theories need to account for this variation if

they are to be considered credible.

Table 8.1. Showing the average value and the range for each
measured ribbed moraine parameter in the study area

Parameter Min Max Mean

Length (m) 40 | 2344 393

Width (m) 17 334 143
Wavelength (m) 12 817 202

Analysis conducted using a GIS, concluded that most fields contained ridges of mixed
length and that ribbed moraine of both short and longer wavelengths was spread across
the entire region. Procedures carried out in the GIS also showed that, apart from minor
ribbed moraine which were always found on mountain slopes, there was no specific
topographic setting where one could find ribbed moraine ridges of a certain wavelength,
as ridges of various wavelengths were found in a range of topographic settings (see

Figure 8.19).

Finally, the relationship between ribbed moraine and other glacial landforms was
investigated. Several authors who have studied the ribbed moraine in Hirjedalen state
that the presence of drumlinoid elements within ribbed moraine fields and fluting of the

ridges as being common characteristics. Visual inspection of the ribbed moraines in
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this site supports these observations. However, most ridges were not heavily
drumlinized and the more usual case was to observe ribbed moraine fields with small
drumlinoid elements and weakly fluted ridges (see Figure. 8.24). According to
Lundqvist (1989), it should have been possible to observe ribbed moraines and drumlins
in a variety of spatial relationships as well as seeing transitional forms. However,
detailed visual inspection of the site failed to find many noteworthy examples. It seems
that the strong spatial associations reported as being so characteristic in this region, may
not be as strong as suggested by Lundqvist, and as such, should not be taken as a valid

generalisation as they appear to be based on too few occurrences.

L &
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Map 8.1. Distribution of Ribbed Moraine, Lake Rogen, Sweden

- 340000 360000 380000 400000 420000
/
7
kSR
= ;/#
4,
X7
(ﬁ}/,;ﬂa,’g;/ 4 " o
» , )i Mo 2
"’j,é( .I/ll’ ﬂl( n
7 W ,/ e, o
@ | S W AR -
‘ A, 947 )4z,
\‘ o A o T /*(/71 'r
| L T wMLS |
N I 1 M A T
A ’ Ve L7
47 P ,//¢ 4.;,//;, of 3 z 7 : f;/,,‘/j/r 5
P 7 * [ Yl =
7 o i
PR
W E Ca e iy Y b7
/f 4/{, 7 4 A //(/ ,/? 7 / 4
‘ By ‘7{(/ (/ O fif\ 4///" 235 {H}ff(/;b Az 5
. S {//L/// 7, ' )L —~ | w7 )([/(/_‘2
¥, A .,,.4,,‘)////,/67/(// , 40
. Zr P20, Gt 1 ST ///// Y 7, e = w
S . - " L2 T V) /(1(]1;( 7] ,,,/'”*// ol L£40 »
L V e 1, //[’,(',\])§/ \;/!’1) ! //f g \)_)“ <\ - ‘' ’
P V2
A G0 Y AN 2
"b,, rf/, . /1/;' 2//’}/ ) ‘ 7 :é_f/ fgﬁ/
g y I " g % 3
" e, % . ok 4 Y3y " T
"y ‘) oy
//)’/j', j;i‘y' ./ﬁ"// 4
w
&
Ve,
21 s
it b, | 4
4”( o QIS ;a
’Jr}"« ' A 7z, 7
| T, ’ M/,'
l 4;,5\'.,'//_ P /',,4 -
£ ( Aot
¢ g
\)\,’, /\(\//:;I’ \ %
) //{’ z ’F -,
¥ o
\('»\;1'/)/0 Ay K/h //!mmﬂ /,’,' i Léys o
N “/l w':/ ‘% (“ /" 2 1 / ;%’%ﬁ/
i m\“ P s
' I oS
i ((l/,l/',/_f 4 ’ ‘(/ ‘4,; N‘u" & 4 L &
; \\ ~ ))ﬁ“’ «/\\/é‘”” ‘ Y ! {/ ﬂ
Y, 2N 5 : 7 3 P Lo NI B M )
4 0 £ s . 1.F P N i !
§, b RS Wt A%, TR W g
L )
£ it 7 o E ‘
b4 — 4l ,( /) Z -
7 ST v =, 72U\ g, 1 L
2 0 J/‘ 3 ‘7/)’/1 y/\( \{' / :;, J‘ (0/? )& §77 =
// o, “ 7 \E’ // j “)m / /\% /“//IS@I/r - {
17 ;/)j gs RS S I '
Ay N ( / $5 R T il T TR B,
Ol 'fmfr*%»‘ ;,"(/ g C»/’a//' T
“ - ¢ L
SR LENETACH S
=7, 7 74, 24 [ K
P . /= 7 “5. 4 \" N, //‘) / »#1 '0
A A AT 5 8 O T Y
)///-/ 9/%r’ % "~ '3 érl' ; 4‘7 L9, [i;j }:’) /“7//“; gt %3 e
SR r s » )/ 7 7 7] m P 'M‘;{‘
=7 - = lef’{ll’./;%rl,/ L F}r L7, 2] r:,//
4 T L, P s 4 f‘ﬁ/%w b P o
Yy e k. T h) -l gl itk pn
&> - Gy I e WG =
= ///0:4 Y - o :7/,1’%/“ p Y ¥ 49” // -, ¥ I
< /7y, 2 . 5 T - F Thy %/,;?, 0
g, e P s r“f"/’f/ 4
AR A L €%
~ s % i 7, 5
e s L4 i <% e, #e
?“ . P RN o g
4 - Y
N v f et e
W ow P2 4 ¥
-4 -~ 4 - %8 0 = §
[ f\,}' % “r L
e -4
b 1 é’."y i 95
I * - & "
~ _\E’.z’— >
=3
/’."j"’_
%
2 1/ .
= /\/ Ribbed Moraine Ridge
urm o 5 10 15 20 Kilometers
o
Zone 33 . =
e e o+t -
340000 360000 380000 400000 420000 24




	408298.Vol.1_001
	408298.Vol.1_002
	408298.Vol.1_003
	408298.Vol.1_004
	408298.Vol.1_005
	408298.Vol.1_006
	408298.Vol.1_007
	408298.Vol.1_008
	408298.Vol.1_009
	408298.Vol.1_010
	408298.Vol.1_011
	408298.Vol.1_012
	408298.Vol.1_013
	408298.Vol.1_014
	408298.Vol.1_015
	408298.Vol.1_016
	408298.Vol.1_017
	408298.Vol.1_018
	408298.Vol.1_019
	408298.Vol.1_020
	408298.Vol.1_021
	408298.Vol.1_022
	408298.Vol.1_023
	408298.Vol.1_024
	408298.Vol.1_025
	408298.Vol.1_026
	408298.Vol.1_027
	408298.Vol.1_028
	408298.Vol.1_029
	408298.Vol.1_030
	408298.Vol.1_031
	408298.Vol.1_032
	408298.Vol.1_033
	408298.Vol.1_034
	408298.Vol.1_035
	408298.Vol.1_036
	408298.Vol.1_037
	408298.Vol.1_038
	408298.Vol.1_039
	408298.Vol.1_040
	408298.Vol.1_041
	408298.Vol.1_042
	408298.Vol.1_043
	408298.Vol.1_044
	408298.Vol.1_045
	408298.Vol.1_046
	408298.Vol.1_047
	408298.Vol.1_048
	408298.Vol.1_049
	408298.Vol.1_050
	408298.Vol.1_051
	408298.Vol.1_052
	408298.Vol.1_053
	408298.Vol.1_054
	408298.Vol.1_055
	408298.Vol.1_056
	408298.Vol.1_057
	408298.Vol.1_058
	408298.Vol.1_059
	408298.Vol.1_060
	408298.Vol.1_061
	408298.Vol.1_062
	408298.Vol.1_063
	408298.Vol.1_064
	408298.Vol.1_065
	408298.Vol.1_066
	408298.Vol.1_067
	408298.Vol.1_068
	408298.Vol.1_069
	408298.Vol.1_070
	408298.Vol.1_071
	408298.Vol.1_072
	408298.Vol.1_073
	408298.Vol.1_074
	408298.Vol.1_075
	408298.Vol.1_076
	408298.Vol.1_077
	408298.Vol.1_078
	408298.Vol.1_079
	408298.Vol.1_080
	408298.Vol.1_081
	408298.Vol.1_082
	408298.Vol.1_083
	408298.Vol.1_084
	408298.Vol.1_085
	408298.Vol.1_086
	408298.Vol.1_087
	408298.Vol.1_088
	408298.Vol.1_089
	408298.Vol.1_090
	408298.Vol.1_091
	408298.Vol.1_092
	408298.Vol.1_093
	408298.Vol.1_094
	408298.Vol.1_095
	408298.Vol.1_096
	408298.Vol.1_097
	408298.Vol.1_098
	408298.Vol.1_099
	408298.Vol.1_100
	408298.Vol.1_101
	408298.Vol.1_102
	408298.Vol.1_103
	408298.Vol.1_104
	408298.Vol.1_105
	408298.Vol.1_106
	408298.Vol.1_107
	408298.Vol.1_108
	408298.Vol.1_109
	408298.Vol.1_110
	408298.Vol.1_111
	408298.Vol.1_112
	408298.Vol.1_113
	408298.Vol.1_114
	408298.Vol.1_115
	408298.Vol.1_116
	408298.Vol.1_117
	408298.Vol.1_118
	408298.Vol.1_119
	408298.Vol.1_120
	408298.Vol.1_121
	408298.Vol.1_122
	408298.Vol.1_123
	408298.Vol.1_124
	408298.Vol.1_125
	408298.Vol.1_126
	408298.Vol.1_127
	408298.Vol.1_128
	408298.Vol.1_129
	408298.Vol.1_130
	408298.Vol.1_131
	408298.Vol.1_132
	408298.Vol.1_133
	408298.Vol.1_134
	408298.Vol.1_135
	408298.Vol.1_136
	408298.Vol.1_137
	408298.Vol.1_138
	408298.Vol.1_139
	408298.Vol.1_140
	408298.Vol.1_141
	408298.Vol.1_142
	408298.Vol.1_143
	408298.Vol.1_144
	408298.Vol.1_145
	408298.Vol.1_146
	408298.Vol.1_147
	408298.Vol.1_148
	408298.Vol.1_149
	408298.Vol.1_150
	408298.Vol.1_151
	408298.Vol.1_152
	408298.Vol.1_153
	408298.Vol.1_154
	408298.Vol.1_155
	408298.Vol.1_156
	408298.Vol.1_157
	408298.Vol.1_158
	408298.Vol.1_159
	408298.Vol.1_160
	408298.Vol.1_161
	408298.Vol.1_162
	408298.Vol.1_163
	408298.Vol.1_164
	408298.Vol.1_165
	408298.Vol.1_166
	408298.Vol.1_167
	408298.Vol.1_168
	408298.Vol.1_169
	408298.Vol.1_170
	408298.Vol.1_171
	408298.Vol.1_172
	408298.Vol.1_173
	408298.Vol.1_174
	408298.Vol.1_175
	408298.Vol.1_176
	408298.Vol.1_177
	408298.Vol.1_178
	408298.Vol.1_179
	408298.Vol.1_180
	408298.Vol.1_181
	408298.Vol.1_182
	408298.Vol.1_183
	408298.Vol.1_184
	408298.Vol.1_185
	408298.Vol.1_186
	408298.Vol.1_187
	408298.Vol.1_188
	408298.Vol.1_189
	408298.Vol.1_190
	408298.Vol.1_191
	408298.Vol.1_192
	408298.Vol.1_193
	408298.Vol.1_194
	408298.Vol.1_195
	408298.Vol.1_196
	408298.Vol.1_197
	408298.Vol.1_198
	408298.Vol.1_199
	408298.Vol.1_200
	408298.Vol.1_201
	408298.Vol.1_202
	408298.Vol.1_203
	408298.Vol.1_204
	408298.Vol.1_205
	408298.Vol.1_206
	408298.Vol.1_207
	408298.Vol.1_208
	408298.Vol.1_209
	408298.Vol.1_210
	408298.Vol.1_211
	408298.Vol.1_212
	408298.Vol.1_213
	408298.Vol.1_214
	408298.Vol.1_215
	408298.Vol.1_216
	408298.Vol.1_217
	408298.Vol.1_218
	408298.Vol.1_219
	408298.Vol.1_220
	408298.Vol.1_221
	408298.Vol.1_222
	408298.Vol.1_223
	408298.Vol.1_224
	408298.Vol.1_225
	408298.Vol.1_226
	408298.Vol.1_227
	408298.Vol.1_228
	408298.Vol.1_229
	408298.Vol.1_230
	408298.Vol.1_231
	408298.Vol.1_232
	408298.Vol.1_233
	408298.Vol.1_234
	408298.Vol.1_235
	408298.Vol.1_236
	408298.Vol.1_237
	408298.Vol.1_238
	408298.Vol.1_239
	408298.Vol.1_240
	408298.Vol.1_241
	408298.Vol.1_242
	408298.Vol.1_243
	408298.Vol.1_244
	408298.Vol.1_245
	408298.Vol.1_246
	408298.Vol.1_247
	408298.Vol.1_248
	408298.Vol.1_249
	408298.Vol.1_250
	408298.Vol.1_251
	408298.Vol.1_252
	408298.Vol.1_253
	408298.Vol.1_254

