
Journal of Glaciology, r·ol. 42, No. 141, 1996 

Correspondence 

The Edi to r, 
J ournal of Glaciology 

S IR , 

Reply 10 the comments oJ Frochoso and Caslaiion on " Glaciers ill 
Picos de E1ITO/)a, Cordillera Can labrica, northwest Sj)ain" b)' 

Gondlez Suare::. alld Alollso 

Snow cover in the moun ta i no us areas of the C ordillera 
Ca nui bri ca has recentl y dimin.ished du e to very low 
prec ipita tion in recent yea rs. Th ese conditions hav(' made 
it possible to continue th e m o nitoring of glacier ice in the 
J ou Negro, loca ted in th e kars ti c area of the Picos de 
Europa . Low snow cO\'er has re" ea led the full dim ensions 
of this ice m ass, the cha rac teristi cs of whi ch indica te a 
glacier origin. 

Gl ac ia l' J ou \fegro \vas prev iously " isited in Septem­
ber 199 2 a nd the results o f the observa ti ons were 
published in a pre"ious no te (Gonzalez Sua rez and 
Alonso, 1994) . This earlier wo rk pointed ou t tha t future 
sun'eys would make it possib le to determine wh eth er th e 
glacier was sta bl e or retreati ng. Frochoso a nd Cas tanon 
( 1995 ) repli ed to this no te saying th ey di sagreed with 
mos t of th e obsen 'a tions m a d e on Glacia r J ou Negro, 
considering different sma ll ice bodi es, \I,ith no laye rs and a 
possibl e perig lacial ori gin . F o r th ese authors, the use of 
the term g lacier was also in adeq ua te. However , th e rirn 
laye r a t th e time of their vi sit \I'as thi cke r than in 
September 1992, as shown in their photogra ph. For tha t 
reason, it is unlikel y th a t th ey were able to m a ke d etail ed 
obse rva tions of th e ice . 

The purpose of this no te is to provide new da ta in 
ord er to cla rify our previo us conclusions a nd to reply to 
the opi nio ns of Frochoso a nd Cas ta llon ( 1995 ) with 
rega rd to th e presence of g lac ia l ice in the J ou N egro. 

GLACIAR JOU NEGRO 

During recent yea rs, dec rease in snowfall in th e C ordill era 
Ca nta bri ca has been consid e ra ble. 1995 h as been an 
espec ia ll y dry yea r. In th e m o unta inous regions, perm­
a nent snowfields, usua lly occurring in low insolation 
zones a t th e end of the 'umm er, ha"e been dras ti call y 
reduced. Therefore, a t th e end of the summ er of 1995, the 
sno\l'-cOl-c red a rea in Glacia r J ou l\'egro was much 
sma ll er th a n in 1992 . In 1995, loss of snow cover was so 
ex tensi"e tha t a large ice surface \I'as exposed , making 
possible a d e tailed sun'ey o f th e g lacier, including direc t 
g round m eas urements, ex plo ration of co nduits and 
debris-m a rking for future con tro is. 

Glacier ice, with stra tifi ed d ebris layers, is exposed in 
mos t of the a rea between th e moraine a nd the cirque 
wall s. Oth er parts arc covered by ri rn or d e bri s (Fig. I ). 
Snow cOl'er occ urs in the eas tern pa rt , close to th e back 
\I'a ll and in a small fronta l ba nd nex t to th e terminal 
morame. S urfi cial debris, tending to occupy th e central 
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Fig. 1. Glaciar J OIl X egro on 1 November 1995 showing 
banded ice. Fim covering is restricted to the soulheastern 
part oJ Ihe glacier. Previous upper-ice limit is clearly 
olltlined Oil the back wall. T OITe de Cel'1'edo summit, 
2651111, 011 Ihe lifl. 

t hi rd and fron ta l zo nes, consti tu tes a con tinuous co\'eri ng 
fo rmed by sca tte red clas ts. T n th e d ebris-covered a rea, 
se\ 'en vertical sh a fts (moulins), caused by wet precipit­
a ti on and surface meltwa ter, were found. Ice thi cknesses 
o r between 7 and 14 m were direc tly measured at d ifferen t 
points, by descending some of th e mo ulins (Figs 2 a nd 3) . 

Using topogra phic da ta, it is poss ible to es tim ate for 
th e g lacier ice a n approxim a te surface of 2.5 x \0+ m2

, 

wi th a length of 190 m in the cen tra l pa rt and a maximum 
width of 170 m. From th ese d a ta, ice volume can be 
calcula ted as a bo ut 2 x 105

111
3

. 

T otal exposure of the Glacia l' Jo u Negro ice, like th a t 
a t the end of the m e l t season, in th e a u tumn of 1995, is not 
possible a t th e beginning of summer or in yea rs with 
hig her prec ipita tion , when only d e bris mounds em erge, 
surround ed by snow. This circumsta nce could have m ade 
Frochoso and C as ta non (1995 ) think tha t th ere were 
seve ral, small foss il ice bodi es . Th ere is, on the contra ry, 
one continuous bod y of glac ier ice from the cirqu e bac k 
wa ll to the fronta l mora ine (Fig . 4 ) . At present , this 
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Fig. 3. ExjJosure of glacier ice, wi/h s/ratiji.cation dipping 
uIJ-gla cier, a/ the enh ance of moulin number 5 
( 7 November 1995) . 

g lacier consti tu tes a cryoka rst (o r g lacier karst, wi th forms 
simila r to those d eveloped in lim estone areas) . \ 'Va ters of 
su praglacial a nd englacial dra inage, pa rt of the wider 
d omain of the large ka rsti c d epression of Glac ia r J ou 
Negro, feed the glacioka rst beneath th e ice . J t was 
impossible to observe proglacia l drainage, as th e a rea in 
front of the moraine constitu tes th e jou ' bottom , which is 
pa rtly fill ed with la rge bould ers. 

Aeri al photographs from 1969 show a da rker a rea in 
the urn, interpre ted by Frochoso a nd Cas ta iion (1995) as 
ice simil ar to tha t described in 1992 by Gonzalez Suarez 
a nd Alonso (1994) . This da rker a rea is, however , a zone 
of the urn wi th a higher water con ten t. I t also corresponds 
to a depression , a t a posi ti on close to the moraine, where 
in 1995 the main ponor (stream sink ) was found . In 
addition, when the firn cover diminishes, the first zone 
wh ere the glacier is exposed is located adjacent to the 
back wall, as shown in th e pho tograph taken in 1992 . 

"Vi th regard to the use o f the term " glacier", some 
a uthors consider the present m ovement to be a condi tion 
fo r giving th a t name to a m ass of ice, whereas o thers 
sugges t movem ent can be present or past. The Glacia r 
J ou Negro ice, in accorda nce w ith th e availa ble d a ta, 
di splays th e mo rphological cha racteristi cs of a receding 
glacier. The recent maximum exten t of the glacier , shown 
by the moraine, probably occurred during the Little Ice 
Age, as in th e Pyrenean glacie rs (Serra t and V entura, 
1993 ). Since th en, a bl a ti on has caused an important 
surface down-was ting ra ther th a n a terminus retrea t, 
leading to a redu cti on in volume and thickness. At the 
front, the present glacier surface is 10m lower th a n the 
top of th e mora ine. This situa tio n seems to be simila r to 
tha t of the glaciers of the Pyrenees which are clearl y in a 
recedi ng phase increased, in recen t years, by a red ucti on 

* Local term for glaciokarst cl osed depressions, cha rac-
teristic of the ka rst of Picos d e Europa. 

Fig. 4. Covered ice around moulin !lumber 5 showing debris mounds, usually isolated and surrounded by firn at the end of the 
slimmer (7 S ovember 1995). 

388 https://doi.org/10.3189/S0022143000004238 Published online by Cambridge University Press

https://doi.org/10.3189/S0022143000004238


in snow precipa ti on a nd th erm al in so la ti o n , whi ch 
explains the recentl y observed g lacier-m ass loss (Arenil­
las and o thers, 1992 ). 

Furtherm o re, Nla rtinez d e Pison and Arenill as Pa rra 
(1988) includ ed some glaciere ts in their ca ta logue. As 
these glaciere ts d o not have crevasse, th ey do not 
consider th em as g laciers, a ltho ugh they are remna nts of 
previous ones (e.g. Punta Za rra glacieret). Likewise, a 
report of the Nlinistero de Obras Pllblicas y Tra nsportes 
( 1992 ) on th e snow in th e Spa nish cordill eras includes 
some glaciers in th e Spani sh Pyrenees with dimensions 
simil a r to Gl acia r J ou Negro, such as th ose of Punta 
Za rra, Balaitus a nd T aillon. All of them, loca ted in th e 
western part of th e glac ieri zed area, are sma ll-size g lac iers 
wi Lh an a rea o f 2 x 10" m2

. R ega rding thi ckness, Glacia r 
J ou Negro is thi cker than those in that report, the rea l 
values reaching 14 m a t some points. 

The presence of isola ted g lacier ice in th e Pi cos de 
Europa is proba bly due to its slower res ponse to recent 
clima te cha nges due to th e specifi c charac teris ti cs of its 
loca ti on, a bove 2200 m and with a northeas t as pec t and a 
shady topogra ph y, as it occupi es an importa nt karsti c 
depress ion. Future research conce rning th e stage of 
evo lution is pl a nn ed and this includes the measurements 
of poss ible va ri a ti ons in ice thi ckn ess and in g lacie r ex tent, 
as well as modifi ca ti ons to th e wa ter-condui t sys tem. 
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Ding and Haeberli: Correspondence 

SIR, 

Compi/alion oJ long-Lerm glacier-jlucllIaLion data in China and a 
comparison with corresponding records }i'om Swilzeriand 

INTRODUCTION 

D a ta on world-wide glac ier flu c tu a ti ons a re bein g 
compa red and inte rpreted in an inc reas ing number of 
pu blica ti ons (Pa tze l t, 1985; Ki slov a nd K oryakin , 1986; 
M a karevi ch and Rototayeva, 1986; V a llon and oth e rs, 
1986; H aeberli a nd oth ers, 1989a; Kick, 1989; O erl em a ns 
a nd others, 1993; Willi a llls and Ferri gno, 1993; O erl e­
ma ns, 1994). Th e surface a reas of glaciers in C hin a 
accoun t for abou t 10% of the tota l surface area covered 
by ice caps and mounta in glac iers on Earth , exis tin g 
ou [sid e the la rge pola r ice shee ts (H ae berli and o th e rs, 
1989b). With th e exception of a few indi \' idual glac ie rs, 
ho wever , 111 0 t C hin ese g lac ie rs h ave bee n r a r e ly 
monitored and mcasured . Consequentl y, data on glacie r 
flu ctua ti ons in C hin a a re limited. Th e Chinese glacie r 
monitored andlll cas ured in mos t detail is U rlimqi Glac ie r 
No. 1 within th e U rLimqi Ri ver source region in th e 
central Tien Sha n . Since 1980, va ri a ti ons in the positio ns 
of glacier fronts (leng th change) during va ri ous tim e 
periods have been re po n edlor about 200 glaciers (Zh a ng, 
1980a, b: Karakora m ; Zh ang and Mi , 198 1: Qiliansha n , 
Kunlunshan and Ti en Shan: \Vu a nd o th ers, 1983: Ti en 
Sha n; Xie and o th e rs, 1985: Qili ansha n , Kunlunshan a nd 
Ti en Shan; \Vu a nd o th ers, 1983: Tien Shan; Xi e a nd 
oth ers, 1985: Qili a nsha n; R cn, 198 7: Kunlunshan; er. a lso 
Shi a nd oth ers, 1988, cr. Fig. I). Gl acie rs in th e Swiss Alps 
were chosen fo r a m a in comparison, beca use th ey h ave 
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Fig . 1. Location of areas sludied (inset) {{ lid oJ mountain 
ranges in China. The number oJ glaciers studied is: 55 in 
Tien Shall. 42 in Qjlianshall , 40 in K lllllunshan, nine in 
lite Himala)'a, seven in Heugduans/z all, six in the 
Karakoram, three in T anggulashan and Lwo ill Ihe ALLai . 
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