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Snow cover in the mountainous areas of the Cordillera
Cantdabrica has recently diminished due to very low
precipitation in recent vears. These conditions have made
it possible to continue the monitoring of glacier ice in the
Jou Negro, located in the karstic area of the Picos de
Europa. Low snow cover has revealed the full dimensions
of this ice mass, the characteristics of which indicate a
glacier origin,

Glaciar Jou Negro was previously visited in Septem-
ber 1992 and the results of the observations were
published in a previous note (Gonzalez Suarez and
Alonso, 1994). This earlier work pointed out that future
survevs would make it possible to determine whether the
glacier was stable or retreating. Frochoso and Castanon
(1993) replied to this note saying they disagreed with
most of the observations made on Glaciar Jou Negro,
considering different small ice bodies, with no layers and a
possible periglacial origin. For these authors, the use of
the term glacier was also inadequate. However, the firn
layer at the time of their visit was thicker than in
September 1992, as shown in their photograph. For that
reason, it is unlikely that they were able to make detailed
observations of the ice.

The purpose of this note is to provide new data in
order to clarify our previous conclusions and to reply to
the opinions of Frochoso and Castanon (1995) with
regard to the presence of glacial ice in the Jou Negro.

GLACIAR JOU NEGRO

During recent years, decrease in snowfall in the Cordillera
Cantabrica has been considerable. 1995 has been an
especially dry vyear. In the mountainous regions, perm-
anent snowfields, usually occurring in low insolation
zones at the end of the summer, have been drastically
reduced. Therelore, at the end of the summer of 1995, the
snow-covered area in Glaciar Jou Negro was much
smaller than in 1992, In 1995, loss of snow cover was so
extensive that a large ice surface was exposed, making
possible a detailed survey of the glacier, including direct
ground measurements, exploration of conduits and
debris-marking for future controls.

Glacier ice, with stratified debris layers, is exposed in
most of the area between the moraine and the cirque
walls. Other parts are covered by firn or debris (Fig. 1).
Snow cover occurs in the eastern part, close to the back
wall and in a small frontal band next to the terminal
moraine. Surficial debris, tending to occupy the central
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Fig. 1. Glaciar Jou Negro on 1 November 1995 showing
banded ice. Firn covering is restricted to the southeastern
part of the glacier. Previous upper-ice limit s clearly
outlined on the back wall. Torre de Cerredo summil,
2651 m, on the left.

third and frontal zones, constitutes a continuous covering
formed by scattered clasts. In the debris-covered area,
seven vertical shafts (moulins), caused by wet precipit-
ation and surface meltwater, were found. Ice thicknesses
of between 7 and 14 m were directly measured at different
points, by descending some of the moulins (Figs 2 and 3).

Using topographic data, it is possible to estimate for
the glacier ice an approximate surface of 2.5 x 10" m?,
with a length of 190 m in the central part and a maximum
width of 170 m. From these data, ice volume can be
calculated as about 2 x 10°m”.

Total exposure of the Glaciar Jou Negro ice, like that
at the end of the melt season, in the autumn of 1995, is not
possible at the beginning of summer or in years with
higher precipitation, when only debris mounds emerge,
surrounded by snow. This circumstance could have made
Frochoso and Castanén (1995) think that there were
several, small fossil ice bodies. There is, on the contrary,
one continuous body of glacier ice from the cirque back
wall to the frontal moraine (Fig. 4). At present, this
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tig. 2. Swrficial map, oblained by direct measurements, indicating altitudinal veferences, dimension of the glacter, position
of the moulins and real ice thickness. Stippled area corresponds o the photograph in Figure 4. Legend: 1. Glacier ice; 2.
Rock wall; 3. Moraine: 4. Debris-mounds area; M.P. Main ponor (stream sink ).
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Fig. 3. Exposure of glacier ice, with stralification dipping

up-glacier, al the entrance of moulin number 5

(7 November 1995).

glacier constitutes a cryokarst (or glacier karst, with forms
similar to those developed in limestone areas). Waters of
supraglacial and englacial drainage, part of the wider
domain of the large karstic depression of Glaciar Jou
Negro, feed the glaciokarst beneath the ice. It was
impossible to observe proglacial drainage, as the arca in
front of the moraine constitutes the jou” bottom, which is
partly filled with large boulders.

Aerial photographs from 1969 show a darker area in
the firn, interpreted by Frochoso and Castafion (1993) as
ice similar to that described in 1992 by Gonzalez Suarez
and Alonso (1994). This darker area is, however, a zone
of the firn with a higher water content. It also corresponds
to a depression, at a position close to the moraine, where
in 1995 the main ponor (stream sink) was found. In
addition, when the firn cover diminishes, the first zone
where the glacier is exposed is located adjacent to the
back wall, as shown in the photograph taken in 1992,

With regard to the use of the term “glacier”, some
authors consider the present movement to be a condition
for giving that name to a mass of ice, whereas others
suggest movement can be present or past. The Glaciar

Jou Negro ice, in accordance with the available data,

displays the morphological characteristics of a receding
glacier. The recent maximum extent of the glacier, shown
by the moraine, probably occurred during the Little Ice
Age, as in the Pyrenean glaciers (Serrat and Ventura,
1993). Since then, ablation has caused an important
surface down-wasting rather than a terminus retreat,
leading to a reduction in volume and thickness. At the
front, the present glacier surface is 10m lower than the
top of the moraine. This situation seems to be similar to
that of the glaciers of the Pyrenees which are clearly in a
receding phase increased, in recent years, by a reduction

* . .
Local term for glaciokarst closed depressions, charac-
teristic of the karst of Picos de Eurapa.

Fig. 4. Covered ice around moulin number 5 showing debris mounds, usually isolated and surrounded by firn at the end of the

summer (7 November 1993 ).
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in snow precipation and thermal insolation, which
explains the recently observed glacier-mass loss (Arenil-
las and others, 1992).

Furthermore, Martinez de Pison and Arenillas Parra
(1988) included some glacierets in their catalogue. As
these glacierets do not have crevasses, they do not
consider them as glaciers, although they are remnants of
previous ones (e.g. Punta Zarra glacieret). Likewise, a
report of the Ministero de Obras Publicas v Transportes
(1992) on the snow in the Spanish cordilleras includes
some glaciers in the Spanish Pyrenees with dimensions
similar to Glaciar Jou Negro, such as those of Punta
Zarra, Balaitus and Taillon. All of them, located in the
western part of the glacierized area, are small-size glaciers
with an area of 2 x 10" m”. Regarding thickness, Glaciar
Jou Negro is thicker than those in that report, the real
values reaching 14 m at some points.

The presence of isolated glacier ice in the Picos de
Europa is probably due to its slower response to recent
climate changes due to the specific characteristics of its
location, above 2200 m and with a northeast aspect and a
shady topography. as it occupies an important karstic
depression. Future research concerning the stage of
evolution is planned and this includes the measurements
of possible variations in ice thickness and in glacier extent,
as well as modifications to the water-conduit system.

ACKNOWLEDGEMENT

Field assistance and topographic work, carried out by J.
Alonso Penia, is gratefully acknowledged by the authors.

Federacion Asturiana de JUAN JOSE GONZALEZ SUAREZ
Espeleologia,

33080 Ouviedo, Spain

Departmento de Geologia, VICTORIA ALONSO

Unwversidad de Oviedo,
33005 Quviedo, Spain

24 January 1996 and in revised form 22 April 1996

REFERENCES

Arenillas, M., I. Cantarino, R. Martinez, E. Martinez de Pisén and A.
Pedrero. 1992, El control de los glaciares actuales en el programa
EHRIN, In La nieve en las cordilleras espanolas. Programa ERHIN, Asio
1990191, Madrid. Ministerio de Obras Pablicas, Transportes y Medio
Ambiente. Direccion General de Obras Hidraulicas, 215 227,

Frochoso, M. and J.C. Castanon. 1995, Correspondence. Comments on
“Glaciers in Picos de Europa, Cordillera Cantabrica, northwest
Spain™ by Gonzalez Sudrez and Alonso. 7. Glaciol., 41(138), 430432,

Gaonzalez Suarez, J. J. and V. Alonso. 1994, Correspondence. Glaciers in
Picos de Europa, Cordillera Cantabrica, northwest Spain. 7. Glaciol.,
40(134), 198-199.

Martinez de Pison, E. and M. Arenillas Parra. 1988. Los glaciares
actuales del Pirinco espanol. fn La nieve en el Pirineo espariol. Madrid,
Ministerio de Obras Pablicas y Urbanismo, 2998,

Ministerio de Obras Publicas, Transportes y Medio Ambiente. 1992, La
nieve en las cordilleras espanolas. Programa ERHIN, Ao 1990/91. Madrid,
Ministerio de Obras Piblicas, Transportes v Medio Ambiente.
Direccion General de Obras Hidraulicas.

Serrat, D. and J. Ventura. 1993. Glaciers of Europe — glaciers of the
Pyrenees, Spain and France. U.8. Geol. Surv. Prof. Pap. 1386-E, E49
E61.

https://doi.org/10.3189/50022143000004238 Published online by Cambridge University Press

Ding and Haeberli: Correspondence

SIR,
Compilation of long-term glacier-fluctuation data in China and a
comparison with corresponding records from Switzerland

INTRODUCTION

Data on world-wide glacier fluctuations are being
compared and interpreted in an increasing number of
publications (Patzelt, 1985; Kislov and Koryakin, 1986;
Makarevich and Rototayeva, 1986; Vallon and others,
1986; Haeberli and others, 1989a; Kick, 1989; OQerlemans
and others, 1993; Williams and Ferrigno, 1993; Oerle-
mans, 1994), The surface areas of glaciers in China
account for about 10% of the total surface area covered
by ice caps and mountain glaciers on Earth, existing
outside the large polar ice sheets (Haeberli and others,
1989h). With the exception of a few individual glaciers,
however, most Chinese glaciers have been rarely
monitored and measured. Consequently, data on glacier
fluctuations in China are limited. The Chinese glacier
monitored and measured in most detail is Uriimqi Glacier
No. | within the Uriimqgi River source region in the
central Tien Shan. Since 1980, variations in the positions
of glacier fronts (length change) during various time
periods have been reported for about 200 glaciers (Zhang,
1980a. b: Karakoram; Zhang and Mi, 1981: Qilianshan,
Kunlunshan and Tien Shan; Wu and others, 1983: Tien
Shan; Xie and others, 1985: Qilianshan, Kunlunshan and
Tien Shan; Wu and others, 1983: Tien Shan: Xie and
others, 1985: Qilianshan; Ren, 1987: Kunlunshan; cf. also
Shi and others, 1988, cf. Fig. 1). Glaciers in the Swiss Alps
were chosen for a main comparison, hecause they have
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Fig. 1. Location of areas studied (inset) and of mountain
ranges in Clina. The number of glaciers studied is: 55 in
Tien Shan, 42 in Qilianshan, 40 in Kunlunshan, nine in
the Himalaya, seven in Hengduanshan, six in the
Rarakoram, three in Tanggulashan and two in the Altai.
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