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ABSTRACT: Mt.M& an (4288 m) s the h ghest mountan n the sout hwest edge of S chuan Basn.
It s s tuated to the south of the Dadu R ver. The geograph ¢ coord nates are: 28 5§ N, 10255 E.
T here are s x peaks over 4000 m n elevat on. Many quaternary glac al landforms n th s mountan
have been dscovered. It' s a typcal example of foss 1 glac al landform n the east Ch na. Its glac al
stages are the last glac at on (Q3) and the neoglac at on (Q3). Mt. Ma an and Mt. Luoj (4359 m)
are s m lar n the foss | glac al landforms, but there are st 1l some d fferences betw een them. For ex
ample, the rat o between the d rect d fference and the m nus d fference s d fferent .
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Mt. Ma’ an (saddle mountan) w th an elevat on of

4288 m s s tuated between two south branches of the 29
Dadu R ver’ the Guanlao and N r rvers, n the south
west edge of Schuan Basn of Chna. The geograph ¢
coord nates are: 28 58, 102 55 E(Fg. 1). Ths
mountan stretches n the d rect on of NNW, ts south

part jons up w th the Mt. Dalang wh ch stretches n pge

the d rect on of NE. Geotecton cally, Mt. Ma’ an les
to the north of the L angshan folded zone of the west

Y angtze paraplatform. Ths folded zone s const tuted
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by many ant cl nes and synclnes, wh ch are arranged 103

alternat vely. Mt. Ma’ an s s tuated on the northeast

part of X ax ayda ant ¢l ne. The both slopes of the Lrver 2peak  3.cty
mountan are 30° - 45°, almost symmetr cal of so ths Fgl Geographe stuat on
mountan s a hogback. The strata of tsstructural slope of the Mt. Ma’ an

s const tuted of basalt and shale of Upper Perm an se-



r es and the sandstone, conglomerate, 1 mestone, etc. of M ddle-Lower Trassc ser es. Most of
the slopes near the r dge are prec p tous slopes( 35°— 55°) and clffs (> 55°), because the d p
angles of strata near the r dge are 60°— 70°. We dscovered that there was the quatemary
glac al landforms on the top of Mt. Ma’ an, after we went there tw ce n 1994— 1995 for nves-
t gat ng the natural env ronment of Mt. Ma’an. Ths s an mportant d scovery of fossl glac al

landforms to the east of 10ZE of Chna(Zhou et al., 1988)

I. THE DISTRIBUTION OF QUATERNARY GLACIAL LANDFORMS IN MT.MA’ AN

There are many peaks n the area of Mt.

Ma’ an, among wh ch seventeen peaks are over

3500 m n elevat on and sx peaks of them are

over 4000 m, such as Ax ajuemoba (4252 m),

Mt. Take-Ma’ an( 4165 m) and the h ghest

peak (4288 m), etc. T he foss 1 glac al landforms

/ are most d str buted on the east part of the peaks

Asm]umr;za;; w th an elevat on of 4000 m. The d str but ng

Q{; Qy’é area of glac er’ s remans from Wajr (3907 m) n

?é Chuanho Ldke\j‘ the north to Mt. Take-Ma’ an n the south s 12

"% ij:;e Pymmd;l:\ljh;ng3q km long and about 1- 2 km w de. Horns, kn fe-

e .‘) 2 edge Crestts, Zl rques, U—V:lleysl; lalatelra]

mora nes, termnal moranes and rock glac ers,

Highest pesk &CO:-\(‘—Y(%;U’\\QA block f elds of the per glac al landforms, are ex

Al ,(}/;' 6 ¢ Shentaolin | vely d str buted n th s area, espec ally from
w2 o 7 5\ h::j‘ Ax ajuemoba to Mt. Take-Ma’ an(F ¢g.2).

42534 - The crques, clearly-outl ned and welk-kept

(M3~ 8 | e \3 b are d str buted on the south part of Ax ajuemoba

Qs 2y 4155. ’ (3930 m), the east part of the h ghest peak

&5 0 soom| ME TEMS @ C (3740 m, 4030 m), the east part of 4253 m

— 4165 l\( peak (3940 m), thenorth part and the east part

of Mt. Ma’ an (4010 m, 3930 m), etc.. Some

1. horn 2.kn fe-edge crest 3. z rkustal
4. crque 5. crosswall 6. U- valley
7. lakelet 8. lateral mora ne 9.end morane
Fg.2 Dstrbut on of Quaternary

glac al vest ges n Mt. Ma an

c rques floors were depressed, f 1l w th water to
become lakelets, among whch two b gger
lakelets are Chuanhu ( boat lake) and South
Lake. Chuanhul es n the southern ¢ rque of Ax

ajuemoba . South Lake, les n the lowest step

crque n the eastern part of the h ghest peak, now has become marsh. The ¢ rque threshold
(115 m h gh) nfront of the South Lake s cut by astream, fall ng down 70 m to the outs de of
the ¢ rque threshold, form ng falls w th many steps.
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T here are f ve glac al trough valleys, wh ch are d str buted on the southeast part of Ax &
juemoba, the east part of 4193 m peak, the east part of the h ghest peak, and the east part of
4253 m peak. The largest one of them s n the Hul png trough valley on the east slope of the
h ghest peak. The top of the trough valley s a spac ous f rn bas n( 0. 62 kmz) of South Lake
crque. The trough valley stretches n the d rect on of southeast 700 m long, about 200- 300 m
w de w th h gh lateral mora nes r dges on both s des. The lateral morane n the northeast s 80
— 100 m h gh; and that nsouthwest s 80— 120 m h gh. There are fourstep end moranes n
th s trough valley, the lowest step s at 3610 m a.s. 1., ts nsde s 10 m h gh, and a small
marsh w th a d ameter of about 30 cm s beh nd the end mora ne, the second step s 200 m from
the lowest step; the th rd s 110 m from the second step; and the fourth, at 3650 m a.s.l., s
the h ghest step, 90 m away from the th rd step.

The mora nes n the trough valley almost consst of rock block, brecca and debrs of
basalt. The b ggest boulder s 5- 6 m n long d ameter.

T he most outstand ng per glac al landforms of Mt. Ma’ an s the Shentaol n rock glac er. It
les n the south of Hul p ng U-valley, extend ng 700 m long, 400 m w de, 3550- 3700 m a.
s. L. Its floor consst of rock blocks of basalt w th 30— 50 ecm n dameter, covered w th the
overrpen fr forest and th ck moss. The sprngs under the floor stones are murmurng. The
vert cal sect on slope of the rock glac er s about 13°, but less than 12° at the lower part and 17
at the upper part. The top of the upper part s named Yerengu(3680 m). There are many rock

blocks w th a d ameter of 5— 6 m, fall ng down from a ¢ rque threshold.
II. THE CHARACTERISTICS OF FOSSIL GLACIAL LANDFORMS IN MT. MA” AN
1. T he Foss | Glac al Landforms Form ng n the Last Glac at on and Neoglac at on

T he extant d st net foss | glac al landforms of Mt. M & an was formed by the glac al move
ment of last glac at on (Q3) and neoglac at on (Q3). In the last glac at on, the glac al tongue
extended downwards to the place of 3500— 3600 m a.s. 1. nowadays, and the bottom of the
lowest ¢ rque was as h gh as the place of 3740 m a.s.]l. nowadays. It nd cates that the he ght
of the snow I ne n the glac al stage was at 3740 m a.s. L, wh ch was h gher than the 1 ne of
Mt. Taba (3650 m), but lower than that of Mt. Luoj (3860 m). Durng the neoglac at on,
the glacal scope reduced greatly, and the foss | glac al landforms only lay n the part close to the
rdge. In ths stage, the bottom of the lowest ¢ rque was 3930 m a.s.l., meanwh le the snow
I ne was lower than that of Mt. Louj (4050 m) too (Sh et al., 1989). The glac ers were
crque glac ers and hang ng glac ers, and horns and kn fe-edge were also products of glac at on
n th s glac al stage. The he ght d fference of the above-ment oned old snow 1nes manly came
from the d fference of lat tude and prec p tat on. The lat tude of Mt. Ma’ an s 1.5 northerly
to the Mt. Luoj , and the former adm ts more warm and hum d a rflow com ng from southeast
ern than the latter (the annual ranfall of Mt. Ma’ an s about 1900 mm, the Mt. Luoj only
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about 1100 mm nowadays), so the mar t me nature of former glac er was stronger than the lat

ter, meanwh le snow 1 ne of Mt. Ma’ an was lower than Mt. Luoj.
2. The Hul p ng’s Foss1 Glac al Landforms w th Outstand ng Typ cal ty

The Hul p ng’s glac er was well developed n the last glac at on, and the foss| glac al land-
forms were very typ cal(F g.3). The ¢ rque shape of South Lake that offers ce to the Hul p ng
glac er looks ke an armchar. The back wall s steep w th an angle of about 54, the planar
close degree s 250°. The F value [ F= a/(2¢)] of exponent al of ths crque’ s level s 2. 19,
w thn the F valueof 1.7— 5 of the general typ cal ¢ rque. The specf ¢ value between depth
and w dth of the Hul p ng’s U-valley are 0. 25— 0.35, wh ch s also w th n the spec f ¢ values
0.24- 0. 45 of the general U-valley. In add t on, the cross sect on of ths U-valley accords
w th the parabol ¢ equat on y= ax’. The a and b values n the northwest slope are 0.6 and 1.
48; 0.5 and 1.53 n the southwest slope. The b values are near 2, typ cal b value of U-valley
(Svensson, 1957) . The spec f ¢ value AAR between the accumulat on area and the whole area
of ths glacer s 0. 68, wh ch s near the average AAR (0. 67) of the Alps’ glac ers now adays.
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F g.3 A vew offoss | glac al landforms n Hulp ng at the top of Hul shan (3834 m)
3. The Compar son of Foss | Glac al Landforms Between Mt. Ma’ an and Mt. Luoj

T he elevat on of Mt. Ma’ an ( 4288 m) s qu te close to that of Mt. Luoj (4359 m). The
d fference n long tude between them s just about 0. 6°, that n lat tude only 1.5°. Hence,
they are s m lar n the foss | glac al landforms. For example, the elevat ons of the snow 1nes are
close; the ntervals of the end moranes n last glac at on are s m lar, too. But there are st 1l
some d fferences betw een them, wh ch are the rat o between the d rect d fference (the alt tude
d fference from the snow I ne to the mounta n top) and the m nus d fference ( the alt tude d £

ference from the snow I ne tothe lowest part of glac at on) of Mt. Ma’ an n the last glac at on s



4:1. The rat o between the d rect d fference and the m nus d fference of He longtan n Mt. Lw
oj n the last glacat on s 5:3, and the second glac al from the last s even 2: 3(Sh et al.,
1989). T hey all dev ate from the average rat o of 2: 1 between the d rect and the m nus d ffe-
ence of the present glac ers n the west Ch na( LIGG, 1988) . Some scholars thought the reason
why Mt. Luoj dev ate from the average s that ts top had been denuded, hence reduced the d—
rect d fference (Cu, 1989). However Mt. Ma’ an next to Mt. Luoj had been denuded more
ser ously but t was not reduced. On the contrary, the d rect d fference ncreased. The correct
reason should le n the landforms of both mounta ns. The top of Mt. Luoj slke asteam bread
n shape, w th the glac er on ts head ] ke an ce-cap. Hence an nev table result must be the r&
t 0 go ng down. But Mt. Ma’an was a hogback. The slopes of ts top was very prec p tous, so

ts slopes were not easy to be p led up w th the ce and snow, the rat o must ncrease.

4. The Foss | Glac al Landforms Concentrat ng on the East Slope of Th s Mounta n

T he foss | glac al landforms of Mt. M a’ an are concentratedly dstr buted on the east slope
of ts rdge. T he reasons of th s appearance are not only related w th the southeast a rflow, but
also w th the landform, the local cl mate and the other general c rculat on. The eastern part of
Mt. Ma’ an area s named He zhugou enclosed by h gh mounta n ranges to form a b g bag. The
warm and hum d a iflow from the east s closed n t, form ng the part cular local cl mate. The
cl mate of Mt. Ma’ an east slope s character zed by h gh mo sture, more ranfall, more rany
days, less sunny days, etc.. But the clmate n the west slope s dr er because of nfluence of
the westerly and the clmate n dry season and mo st seasons. The r dge of Mt. Ma’ an s
named Y nyangje (thed v d ng I ne between cloudy day and sunny day). The east valley of the
rdge s full of clouds and fog, wh le the west of rdge s sunny day. T he general c rculat on n
the last glac at on was s m lar w th that nowadays. Ths cl mat ¢ state was advantageous to
glac er development, because the strong westerly blew the snow from the west slope to the de-
press on of the east slope, promot ng the development of the glacers on the east slope of Mt.

Ma’ an.
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