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Figure 1. Location of the study area and orphostructural units of the Aragón Subordán basin. 1  A ial Pyre-
nees. 2  nner Sierras.  Flysch Sector.  nner epression.
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able 1. Sno  retention in the different Pyrenean 
basins (h 2 above 2   a.s.l.).

Cuenca Estación Vol. retenido

Jaca

(Fuente: García Ruiz et al., 1986)

( ) En el caso de la cuenca del río sera la cifra está condicionada por 
la pérdida de caudal a través del Forao de Aigualluts.
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 Figure 2. he head ater of the Aragón Subordán valley (Aguas uertas). he picture sho s the flat surface 
corresponding to the infilling of an old, over-e cavated glacial la e. On the left argin of the picture, the ice 

flo ed to ard the difluence of Escalé.
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Figure . Glacial -shaped valley of Guarrinza.
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 Figure . Geo orphological ap of the Aragón Subordán alley, ith particular e phasis on glacial-origin 
deposits. 1  Abrupt divides. 2  S oothed divides.  Fluvial net or .  Main cir ues. 5  ifluence ountain 

passes.  Morainic deposits of the ain valley.  Morainic deposits of the tributary valleys.  Glaciolacustrine 
deposits. 9  Over-e cavated glacial la es.
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5. La cubeta terminal de Hecho
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plus grande e tension, se trouve i édiate-
ent en aval du grande village ou bourg de 
echo,    d al tude elle est adossée 

au pro ontoire rocheu  ui descend du Col 
de eride,  l ouest de la vallée
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 Figure 5. Longitudinal sedi entary se uence in the frontal sector of the echo glacial valley, do nstrea  of 
this locality. 1  Actual course of the Aragón Subordán river. 2  Fluvial terrace ( -  ).  Fluvioglacial terrace 

(15-2  ).  nner otaine. 5  Till in the valley botto .  Pedi ent and torrential deposit.  End oraine.  
Flysch hill.
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 Figure . Section of a s all rest of till in the frontal end of the echo alley glacier. The clasts are of s all size 
(in general, lo er than 12 c  in the a a is), ith a re ar able roundness suggesting a previous 

fluvial transport.
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 Figure .The big lateral orainic accu ulation in the confluence bet een the Aragón Subordán alley 
and the Ag erri alley.
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6. Depósitos morrénicos de cabecera
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 Figure . Morainic accu ulation in the confluence ith the Ag erri alley. The section, caused by landslides 
and erosion, allo s us to distinguish the presence of several parallel ridges.
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7. Depósitos morrénicos en el interior de 
los valles a uentes
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 Figure 9. Moraine in the head ater of the Acherito alley, about 1 5   a.s.l., corresponding to one of the last 
inor re-advances during the upper Pleistocene.
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 Figure 1 . Location of the orainic deposits in the Acherito alley, ith several late oraines in the ain 
and tributary valleys. 1. Sharp divide. 2  Rounded divide.  Li it of the -shaped valley.  Glacial cir ues. 5  

Screes.  Moraine.  Protalus ra part.  Fluvial net or . 9  La e of glacial-origin. 1  Mountain pea s.



 Rev. C. & G., 25 (1-2), 5 - 1

-

-

-

-

-

-

-
-

 Figure 11. Morainic arc in the Ca panil alley, flo ing fro  the Castillo de Acher. t corresponds to a late 
glacial stage, ith a tongue of less than 1  in length that arrived to 1 2   a.s.l. The arc closed a s all la e 

hich as infilled of sedi ents.
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Glacial morphology and evolu on in the Arritzaga valley (Aralar range, Gipuzkoa)

Morfología y evolución glaciar en el valle de Arritzaga 
(Sierra de Aralar, Gipuzkoa)

Rico Lozano, I.I. (1)
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Figura 1.Situación de la sierra de Aralar y el alle de Arritzaga dentro de la co unidad Autóno a del 
País asco y avarra (C G C 2 ).

3. Geographical se ng
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Fagus sylva ca

(Iparragirre, 1991). 

4. Glacial landforms and deposits in the Ar-
ritzaga valley

 

 

Figura 2. Topografía y principales cu bres del valle 
de Arritzaga (C G T 25).

Figura . Orientación de circos (15).
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Glacial  plucking  and abrasion land-
for s

Figura . Circo glaciar en otaleta.
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Nº of deposit
Laboratory

Analysis

Visible 
thickness Situa on

Morphogene c 
Interpreta on

Geomorphological
Conte t

A1  

Ma i u  Advance

A2 1m
E uilibriu  Phase

A3
Periglacial Phase

A4
Ma i u  Advance

A5  
Ma i u  Advance

A6 1m
Ma i u  Advance

A7
Ma i u  Advance

A10
E uilibriu  Phase

A11
Ma i u  Advance

Tabla 1. Características de los depósitos analizados.
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Glacial deposi on landfor s and deposits

Sample
Median

(c .) 

Cen le.Long of  
largest boulder

(c .)

Roundness
edian

2.  
. 

(%)

Munsell
Colour

2. -
5

5 -
2  

(%)

2 -
5  
(%)

5  
(%)

Organic 
Ma er

A2
**

A4
***

A7
C1

***

A10
C1

***

A11
***

Tabla 2. Características sedi entarias de los depósitos analizados.
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uted oraine

Figura 5. brales glaciares ba o el pico Ganbo. 
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protalus ra part 
sorted slope deposit

Figura . Cubeta glaciar en la zona de Errenaga.

Figura . Perfil longitudinal y cortes transversales del valle de Arritzaga (Rico Lozano, 2 ).
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5.  Interpreta on: Glacial evolu on and oce-
anic in uence

 nterpreta on

roches outonées

Figura . Artesa glaciar en for a de  en la parte superior del valle.
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Figura 9. Curva acu ulativa granulo étrica para 
las uestras A2, A , A , A1  y A11.
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Figura 1 . 1. ista general del depósito de uruntzuin (A11, A )  2. etalle de corte en A11  . ista de la or-
fología de orrena desde la parte superior del is o depósito  . y 5. epósito A1  . ista general de la zona 

de Pardeluts  . epósito A5  . epósito A  9. epósito A . 
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. Glacial Evolu on

 

Figura 11. ibu os de los depósitos  1. epósito A5  2. epósito A1  epósito A  . epósito A11 y 5. 
epósito A   (Rico Lozano, 2 ).

Figura 12. Es ue a geo orfológico y situación de 
los depósitos del valle de Arritzaga. A pliado 

de González A uchástegui (2 ). 
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Ma i u  Advance Phase  

Glacial E uilibriu  Phase  
Pardeluts

protalus ra part 

Retreat and deglaciation Phase  

Figura 1 . Principales fases glaciares en el valle de 
Arritzaga (Modificado sobre Google.Earth).

Figura 1 . Situación at osférica durante el lti o 
Má i o Glaciar  La corriente Jet Strea  se 
desplazaba hacia el sur, generando vientos 

del SO y S sobre la Península bérica. La actual 
borrasca de slandia se situaba cerca de la 

costa cantábrica ( riarte, 2 ). 
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Lateglacial Phase  

protalus ra -
part or a protalus lobe 

sorted slope deposits

Holocene-Postglacial  

 
 

an 

Anthropiza on and sub-actual dyna ics  

         
6. Clima c conte t and chronology proposal
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Jet Strea

Ma imum Advance Phase 5 . - .  P (O S )

E uilibrium Phase . -1 .  P (LGM)

Retreat and Deglacia on Phase 1 . -1 .  P

Periglacial Phase 1 . -1 .  P Old ounger ryas

Holocene-Postglacial Phase 1 .  P- eoli c

Antropiza on and Sub-actual dynamics eoli c-Present

Tabla . Propuesta de correspondencia y cronología para las fases orfoestratigráficas en el valle de Arritzaga. 
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99

, 
,

, 

the basal age of the se uence 
(ca. ,  cal P) con r s that the last de-
glacia on occurred earlier in the Pyrenees 
than in northern la tudes in Europe .
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Ma i u  Advance Phase 

E uilibriu  Phase 

Periglacial Phase

7. Final remarks
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