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A HYDROGRAPHIC APPROACH TO THE ALPS 
• 

By E. CODDINGTON 

PROBLEMS FOR PEDANTS 

is proposed to follow the convention of using ' the word .LL\.lps (with 
a large A) for the mountains and the word alps (with a small a) 
for the high pastures .' 1 It is often popularly asserted that the 

mountains derive their name from the pastures, but if the derivation is 
connected with the Latin albus (white) it would seem otherwise, and 
if it is connected -vvith a Celtic word meaning a high place , it may have 
been first used for either the mountains or the pastures, or both together. 
The use of the word Alp in the singular for a mountain is now unusual 
and generally a symptom of inexperience. 

All who have read the opening chapter of The A lps in Nature and 
History , r9o8, by W. A . B. Coolidge (who does not observe the above 
convention) will realise the difficulty of giving a precise and concise 
ans.wer to the question ' What are the Alps ? ' Arbitrary decisions 
have to be made and these often vary. Different criteria are used and 
to different degrees. 

Suppose it is proposed to adopt a height qualification ! What con
tour line should be chosen ? No available contour line would give a 
satisfactory outline embodying any acceptable interpretation of the 
Alps. 

Suppose it is ·proposed to confine the Alps to those parts of the 
system ' where the height of the mountains is sufficient to maintain 
considerable masses of perpetual snow ' ! 2 What are the precise 
dimen~ions of a ' considerable mass of perpetual snow ', and how far 
from these masses does their Alpine influence extend ? 

Suppose the Alps be considered a system of ramifying watersheds ! 
How far should those watersheds which admittedly extend beyond the 
Alps be considered to be part of the Alps ? 

These are all physical criteria, but exponents of the Alps fall into 
many different categories , e.g. Geographers (of various kinds), like,vise 
Geologists, Historians, Mountaineers,3 Compilers of Guide Books, 
etc. ; each will have a somewhat distinctive point of view' and cutting 
across these points of view are found the prejudices of different nations . 
The term 'Alps stricto sensu ' is sometimes encountered, but rarely 
if ever defined. Some authorities writing from a general point of view 

1 R ecollections of an Old Mountaineer. Walter Larden , 1910. Footnote, p. 2 · 
2 B all's Guide to the 1/Vestern .Alps, p. 2, in most (if n ot all) editions. Quoted 

and approved by Coolidge in The Alps in Nature and H istory, 1908, p. 8 and 
elsewhere. 

3 'Mountaineer' str ictly applies to the inhabitants of m ountain districts . 
Briti sh clim bers have a prejudice against th e name '.i\lpinist .' 



A l-IYDROGRAPHIC APPROACH TO T}IE ALPS 353 

endeavour to combine several aspects : thus John Ball, in dealing with 
the Alps arid their subdivisions, admits geological and ethnographical 
considerations ; whilst Coolidge excludes geological, but admits 
historical, political, and linguistic factors. Misapprehension may be 
caused by the fact that certain mountain systems, near but generally 
admitted to be outside the limits of the Alps, have been saddled with a 
qualified title of Alps : e.g. The Transylvanian, Dinaric, and Apuan 
Alps. 

Further ambiguity may arise from the common habit of using the name 
Alps in narrow, wide, or intermediate senses, this being particularly 
noticeable in the works of certain continental Geologists, who admitting 
that their Alps are not the same as other men's, yet adopt other men's 
names for their own particular entities. Not only do they have their 
own inclusiye and exclusive interpretations of the Alps, but also their 
own unique edition of vVestern and Eastern Alps, and their own some
what subversive distribution of the adjective Pennine. 4 The Geo
logist Suess endeavoured to minimise confusion by formulating his 
Alpides and Dinarides, but with only partial success. Some geologists 
vvould exclude the Dinarides from their narrower interpretations of the 
term Alps. These Dinarides certainly extend to regions remote from 
the normal Alps , but include such generally recognised parts of the Alps 
as the Carnic, Dolomite , and Lombard Alps. In this connection it 
is amusing to recall hovv Coolidge ( op. cit. p. 362) derides and reft.. 
(somewhat illogically) a 'valued correspondent ... who maintained 
that the Dolomites did not form part of the Alps.' The ' valued 
correspondent ' may have had geological instincts and prophetic vision. 

The indeterminateness of the boundaries of the Alps will not affect 
most visitors, for the regions that interest them are undoubtedly Alps, 
and the nebulous borderline does not come into the picture. For them 
general rather than particular definitions suffice' and these abound. 

The Alps are sometimes loosely defined as· the highest mountain 
range (or system) in Europe, but to this the pedant will object that 
~urope is only a part of the continent of Eurasia, there being no physical 
demarcation between Europeand.i\ sia; whilst if politicalfrontiersaread
mitted the Caucasus mountains are in Europe and higher than the Alps. 

Other general but more localised definitions are in terms of the 
countries that are said to contain them , but to those who seek to study 
' the Alps in Nature ' rather than ' the Alps in History ' it will seem 
somewhat incongruous to define anything so real, massive, ancient and 
lasting, as the Alps in terms of anything so artificial, unsubstantial, 
recent, and transient as political frontiers . 

1\!Iany get an early impression that the Alps are a range of mountains 
running more or less East and West, thus having a N. side and a S. side. 
rfhe Romans knew better, being more intimately concerned. Some 
never lose this impression and ren1nants of it persist in writings of 
those who certainly know better. It also tends to be kept alive by the 

4 Staub substituted the name ' Pennides ' for ' Pennine nappes/ 
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somewhat unfortunate, but generally established, custom of using such 
names as Eastern Alps, Western Alps and Central Alps for the prin1ary 
divisions of the system. It is well for a definition of the Alps to remove 
this impression and give at the sarne time some idea of their shape and 
situation. 

We thus find definitions describing the Alps as a crescent, arc, or 
bow, extending from some more or less precisely defined spot near the 
Ligurian Sea to some more or less precisely defined spot in the Tauern 
range, or near the Gulf of \Tenice, or perhaps to an arbitrarily drawn 
line linking these localities. 

Those who use the simile of a crescent must admit that one horn is 
rather ' a crumpled horn ' and the other somewhat ' tattered and torn.' 
The general shape of the Alps conveyed by a suitably shaded orogra
phical map bears a remarkable resemblance to that of a (boiled) lobster 
with its tail turned in to,vards the Gulf of Genoa, its head near the 
Brenner Pass, its antenn~ stretched out towards the Semmering Pass, 
and its claws hanging over the Gulfs of Trieste and Quarnero (Fiume). 
Its convex dorsal surface would thus appear to be garnished with 
French, Swiss, and German Lakes ; and its concave ventral surface 
with Italian Lakes. I-:Iead and tail both point E. and there is no direction 
of the compass along which the axis of the body does not sometimes lie. 

It is evident that the indeterminateness of the Alps is due to a variety 
of reasons ; some natural and inevitable ; others due to the diverse 
(almost perverse) use of the name Alps. There is no authority able to 
suggest a ruling acceptable to all, and no authority powerful enough to 
impose one that is not. 

Attempts have been made from time to time to divide the Alps into 
two or three primary ' Divisions,' and these have led to the names 
Eastern, Western, and (sometimes) Central Alps. These names as 
usually employed are misnomers5 and their chief function would 
appear to be to allo,;v various .reputable authorities to agree to differ 
as to what they intend to convey by .them. 1.,he differences of interpre
tation are sometimes considerable. The name Western Alps generally 
includes (various editions of) the Maritime, Cottian, Dauphine and 
Graian Alps ; us~ally also (various editions of) the Pennine Alps ; and 
sometimes parts of the Lepontine and Albula Alps. The Eastern Alps 
may have their Western extremity variously ascribed to the Brenner, 
Reschen Scheideck, Septimer, or Spli.igen Passes. The Bernese 
Group may find itself classed as Western or Central, according to 
whether the latter name is invoked. Geologists have good reasons 
for dividing their Alps into two divisions by a line running N. 
from the Septimer Pass and have adopted the names Western- and 
Eastern-.AJps for the1n. 6 John Ball between 1863 and 1875 published 
numerous editions of his separate Guides to the Western, Central, 

5 E.g. son1e so called Central Alps lie further W. than some so called 
Western Alps, many of which, as Ball recognised would be better named South
Western AJps. 

6 The Structure of the Alps. Leon Collet, 1935, pp. 5, 207-209. 
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and Eastern Alps, in which he defines each more or less precisely, but 
when 'vriting on the ' Alps ' in the Encyclopcedia Britannic a, I 87 5, he 
entirely dispenses with such Divisions. 

These primary divisions of the Alps have been subdivided into 
smaller ones which Coolidge calls ' Groups.' The conventional 
names of many of these are still the traditional ones used by the Romans. 
Some of the traditional names have been discarded, or are in process 
of being discarded, in favour of modern substitutes, which are supposed 
to be better, but still do not meet with universal acceptance ; while 
those persisting have been doctored and mutilated in attempts at 
improvement. Needless to say the Group names are no more con
sistent than those of the Divisions. According to various reputable 
authorities there are : at least two alternative demarcations between 
the Apennines and the Maritime Alps (Passo di Cadibona, Col de 
1,enda) at least two between the Maritimes and Cottians (Col de 
and Larche,7 Col de I.~onget) and at least two between the Cottians and 
the Graians (Col du Mont Cenis, Col de Carro ). Bet~-een the Graians 
and the Pennines there are no less than .five alternatives (Col Petit S. 
Bernard, Col de la Seigne, l\1ont Blanc, Petit Col Ferret, and Col 
Grand _S. Bernard). Attempts to divide the Pennines into Western, 
Central, and Eastern Pennines have only led to further inconsistencies, 
and Geologists reject the term Pennine for the Mont Blanc Chain. 
There seems an almost surprising consensus of opinion that the 
Pennines end at the Simplon Pass. The Italians claim some of the 
I,epontines for their ' A.lpi Lombarde,' while the Swiss are inclined to 
merge Pennines and Western Lepontines into their' Alpes Valaisannes.' 
East of the Spliigen, where the Lepontines are usually presumed to end, 
lies a large vaguely defined region formerly called the Rhretian Alps, a 
name which John Ball 8 somewhat reluctantly retained, confining it 
roughly to what Coolidge disperses into his Albula, Silvretta-Rhati.: 
kon, Bavarian, Bernina, l,ombard, and Ortler Groups. Coolidge in 
Igo8 dispenses entirely with any Rhretian Alps, but George Broke 
editing ' Ball's Guide to the Central Alps,' Part II, in I9I I, retains 
them. Many maps in British Atlases still exhibit a Rhretian Alps, but 
not always covering the same ground. The Italians again claim some 
of the conventional Albula and Bernina Alps for their ' Alpi Lombarde,' 
and some of the Otztal, Stubaital, Zillertal, Tauern, and Rieserferner 
Groups for their ' Alpi Atesine.' Further E. the name Dolomite is 
strictly employed for mountains of a certain district, but is sometimes 
extended to include mountains elsewhere consisting of that mineral. 
rfhe traditional names Noric, Swabian, and Ball's (pseudo-traditional) 
'lindelecian Alps 'vould appear to be obsolete or obsolescent while 
those of the Carinthian, Styrian, Venetian, l(arawanken, Carnic, Julic 
Alps, etc., 'vould now appear to indicate mere subdivisions of more 
comprehensive Groups with prosaic modern political names . 

• 

7 Also called Col de la Madeleine, Passo della Maddalena, and Col de 
I' Argentiere. It must not be confused with the Col d' Argentiere in the Mont 
Blanc district. 8 British Encyclopcedia, 1875. <Alps.' 

• 
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All this quite unnecessary ambiguous significance of Alpine names, 
which unfortunately does not stop short at Divisions and Groups, 
adds to the labour of anyone attempting to make an intensive study of 
the Alps in their present form, by greatly increasing what has to be 
learnt, remembered, and taught, if misunderstandings and confusion 
are to be avoided. 

Almost as capricious ·as the name Alps is the modern English impli
cation of the term mountain which affords a fruitful field for the pedant. 
Are mountains high hills or are high hills inferior to mountains ? Are 
certain eminences in the neighbourhood of some great mountain 
themselves mountains or parts of the great mountain ? What is the 
precise relation between the term mountain and the term peak ? 
These and similar problems are time-honoured questions. 

According to Peattie,9 ' A mountain strictly speaking is a conspicuous 
elevation of small summit area.' But he points out that height, con
spicuity, and small summit area are all relative, as also the other 
factors he mentions, viz. bulk, impressiveness, and individuality. Thus 
the borderline of vvhat is, or is not, a tnountain is as hazy as that of the 
Alps~ 

Monte Rosa carries some sixteen named points (other than passes) 
of which eleven are usually accounted separate mountains. Accord
ing to l(urz10 : Cresta del Soldato, Punta Giordani, and the Batmen
horn do not deserve the title ' sommet.' The Ostspitze may be con
sidered a second peak or summit of the Dufourspitze, or of the 
' chainon' which culminates in the Dufourspitze. The Faux Grenz
gipfel is a mere pinnacle on the E. arete of the same and ' does not 
deserve a name.' The topographically important Veritable Grenz
gipfel is a mere angle at a junction of aretes. The tendency in the 
case of Monte Rosa is to regard borderline cases as separate mountains. 
Mont Blanc the Mountain, as distinguished from his greater 'Massif' 
and still greater ' Chaine,' also presents problems of delimitation re
quiring arbitary decisions. The tendency here is to regard border
line summits as parts of the Mountain. A' wide interpretation would 
place the limits at the Col de Miage, Col du Geant, and Col du Midi. 
A narrow rendering would place them at the Col du Dome, Col de la 
Brenva, and Col de Peteret. 

'fV A TERSHEDS 

THE term -vvr atershed (German W asserscheide) will be used to denote 
precisely the same thing as a water-parting (Frenchpartage des eaux), or 
a water-divide (sometimes contracted simply to divide). . The efforts 
of some Geographers to limit the -name watershed to one side only of 
a water-parting will be discountenanced. 

At one end of the scale of watersheds are those that shed their waters 
to two separate oceans. All of these are thousands of miles long, com
plicated by inland drainage areas, and more or less broken into sections 

9 Mountain Geography, 1936. The opening paragraph of Introduction. 
1 0 Guide des Alps Valaisannes, Vol. Ilia, 1937. Sect. II. 
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by the Seven Seas. At the other end of the scale are the minute ridges 
and spits which separate two tiny confluent rills. 

In any extensive unbroken watershed system, there is theoretically 
direct physical continuity, link by link, between the largest and the 
smallest, the relation being similar to that so frequently found between 
the trunk and twigs of a tree, through a series of branches and branch
lets, except that in the case of watersheds the ramifications ~pproximate 
to a single plane. Just as tree-trunks sometimes carry branchlets and 
twigs directly without intervening branches, so do the larger water
sheds sometimes carry spurs directly. 

The watershed system of any considerable land mass is naturally 
complementary to the river drainage system, but if the land mass is of 
continental dimensions, the main watersheds (including any inland
drainage areas involved) should perhaps be regarded as the opposite 
numbers of the seas and oceans rather than of the main rivers. 

With regard to river systems it is often difficult for the physical 
geographer to decide which of two confluents should be regarded as 
the recipient of the other. For the general geographer it is frequently 
a matter of arbitrary decision depending on historical, political, or senti
mental considerations. ,-fhe problem arises for instance in the case of 
the basins : 1\!Iissouri-Mississippi ; Saone-Rhone ; Inn-Danube ; 
Aar-Rhine ; Eau Noire-,-frient ; Clairee-Durance ; and the earlier 
confluents of ·the Rhine, the Po, and the Thames. Sometimes length, 
sometimes volume, and sometimes alignment, would appear to be the 
decisive factor. The physical geographer will no doubt attach more 
importance to river profile and other symptoms of maturity. Similar 
difficulties will, of course, arise in deciding which branch of a bifurcat
ing watershed is the offshoot of the other and a doubtful decision with 
regard to the rivers concerned will be reflected in the watersheds. 

It is easy to assess the approximate value of a watershed, but almost 
impossible to make an accurate comparison between those of similar 
grade. Such apparently obvious criteria as length, the amount of 
drainage involved, and the importance of the recipients, are not so 
simple and independent as they might seem, and do not always produce 
a unanimous verdict. A glacier-fed ' tributary ' may contribute, 
more water in summer, less in winter than its parent river. With 
regard to the recipients of the drainage, the less important will be more 
decisive in evaluating a watershed. Thus in the watershed between 
the l{ennet and the Thames the former will impose its limitations ; 
similarly the Arc will impose its limitations on the Isere ; the Toce on 
the Ticino ; the Eisack on the Adige ; the Ltitschine on the Aar ; and 
the V ar on the Ligurian Sea. 

No Alpine watershed has the distinction of being interoceanic : all lie 
in the ATLANTIC basin, in the widest sense of the name. Some of 
them, however, serve very distinct and separate portions of this Ocean. 
Ambiguity may arise from the common custom of using the names of 
oceans, seas, rivers, etc., in narrow, wide, or intermediate senses. 
'fhus' ATLANTIC,' in its widest sense, will comprise all its adjuncts, 
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including the North Sea and the ' MEDITERRANEAN ' (in its widest sense). 
' MEDITERRANEAN,' in its widest sense will comprise all its adjuncts 
including the Adriatic and the Black Sea, both of which are also 
adjuncts of the Eastern Mediterranean. The unqualified term' Medi
terranean ' in connection with Alpine drainage is alvvays understood 
to imply the ' Western Mediterranean.' Certain sections of the Alps, 
as will be seen later, rise to the dignity of being part of the watershed 
between the ATLANTIC (intermediate sense) and the MEDITERRANEAN 

(wide sense) but this aspect is somewhat superfluous and pedantic. 
Of the atmospheric aqueous deposits (rain, snow, hail, dew) which 

fall on land ; some may drain on the surface ; and some may sink into 
the ground. Of that which, at the outset of its career, drains on the 
surface : some may through rivers eventually reach the sea ; some will 
evaporate ; and some may sooner or later sink into the ground and 
become subject to the various fates of such waters,. as below described. 
Of that which, at the outset, sinks into the ground : some may become 
permanently fixed in various ways ; some may evaporate (as witnessed 
by stalactites, etc.) ; and some may reach the surface at a lower level, 
and be subject to the various fates of such waters, as above described. 
If the surface drainage is initiated in the form of snow-fields or glaciers 
it may have a very slow start. If the loss of water by evaporation and 
fixation combined, exceeds the total sources of supply the result will 
be inland-d1'ainage. 

Underground drainage, common in limestone districts anywhere, 
tends to mask the true positions of the watersheds. A zone of limestone 
lies along practically the vvhole length of the convex margin (dorsal 
surface in the lobster simile) of the Alps. Another one lies along the 
concave (ventral) margin, but does not extend westward of the Italian 
Lakes. Intensive underground drainage gives rise to symptoms 
suggestive of inland drainage especially on the map. Thus rivers run 
considerable portions of their courses underground often through 
limestone tunnels and caverns (e.g. Orbe, 11 Po'ik/2 Reka12) and so are 
apt to appear, disappear, and reappear at the surface, sometimes in a 
sensational manner. Lakes are found which although fed by streams 
have no apparent river outlet (e.g. l,ac de Joux,11 Dauben See, Lac 
d' Alios, Lago Molveno, Zirknitzer See12). In so far as these pheno
mena are sometimes seasonal a factor of. inland-drainage would appear 
to be present,13 but genuine inland-drainage due to evaporation and 
fixation exceeding supply does not occur to any appreciable extent in 
the Alps. 

Diffluence on a large scale is now as rare in the Alps as else\~.rhere, 
but when the glaciers were much greater it must have been more fre
quent. The case of the Danube waters which percolate through the 

11 In the Jura so questionably Alps. 
1 2 In the Carso so questionably Alps. 
1 3 Lakes dry up and rivers apparently disappear only in summer (Cf. our 

Mole). I have seen evening rills from the glacier on the Tour Salliere shift 
their points of disappearance on the floor of the Salanfe basin quicker than I 
could walk beside them. 



A HYDROGRAPHIC APPROACH TO THE ALPS 359 

watershed into the Rhine basin, N. of Lake Constance, is not within 
most interpretations of the Alps. ' Glacier-passes ' 14 connecting two 
glaciers on either side of a divide must be considered normal watershed 
drainage. Some apparently single neve basins (e.g. Fee, Findelen
Gorner, Ferpecle, the Grand Plateau of Mont Blanc) appear to divide 
their streams into separate glaciers after the manner of an ice-cap, but 
the contour lines show that the neve basins are not truly single, and the 
separation of the streams is transient. The case of the Zanfleuron 
Glacier is somewhat different, for it runs E. from the angle between 
the main Bernese watershed and the outset of the' Diablerets-Muveran
Morcles ' branch, which leaves the watershed at the Oldenhorn ; its 
N. side is bounded by the watershed, and its S. side by the spur carry
ing the Tour St. Martin ; its drainage (partly underground) is mainly 
into the Rhone basin, but immeqiately E. of the Oldenhorn a portion 
of the glacier overrides the divide putting out a tongue (Glacier 
d'Audon) which drains into the Aar-Rhine basin hence into the North 
Sea. The Glacier d'Arsine discharges mainly into the Guisanne 
(hence Durance) but pushes a tongue over the watershed which dis
charges into the Romanche basin (hence Isere).15 The Glacier de Plan 
Neve on the Dents du Midi drains mainly into the Salanfe basin, but 
has one tongue which drains into the S. Barthelemy valley. The 
Turtmann Glacier pushes a tongue into the Zinal valley near the Col 
de Tracuit. According to Conway16 ' part of the Gepatsch glacier's 
neve tumbles into the Langtauferer ice-stream.' The Lammern 
glacier now drains only into the Aar-Rhine system, but when it was 
much larger it apparently had a tongue which passed over the Gemmi 
Pass and so drained into the' Swiss' Rhone basin.17 The Marjelen See 
even before it was artificially restrained had abnormal intermittent 

"' 
drainage into two different glacier basins and is probably the relic of a 
branch of the Aletsch Glacier \vhich protruded into the Fiescher 
basin.1 8 Lake Champex, which lies in a basin on a pass ·between the 
Catogne and the rest of the Arpettes spur, drains (now artificially 
controlled) into the Drance (Ferret) near Som la Proz, and also into 
the Drance near les Valettes, and is probably the relic of a glacier 

. 
pass. 

Here and there, where the top of a watershed is not a crest but more 
or less flat, it is sometimes· difficult to trace owing to the dove-tailing 
of river sources, with perhaps marshes and intermittent reversals of 
drainage. This occurs to a marked degree between the Bernina Pass 
and the Reschen Scheideck where the watershed is tortuous (and con
stantly left and rejoined by the still more tortuous frontier). Seasonal 
reversals of drainage are a common feature in underground limestone 
caverns such as those found in the l(arst region. 

14 More accurately ' Neve-passes .' 
15 Ball's Guide to the T¥estern Alps, 1898, p. 164. 
16 The Alps j?'O?n End to End. Chapter XIII, August 7. 
17 Modern Geog?'aphy, M.l. Newbiggin (Home University Library), pp. 73, 74· 
1 8 The Glaciers of the ALps, John Tyndall. Longmans, 1930, p. 101. 
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The natural drainage of the Alps is not infrequently modified by 
Man. Embankments, canals,19 and bisses20 have been constructed 
for various purposes : irrigation ; reclaiming marshes ; preventing 
and delimiting floods, eboulements, coulees, and undesirable deltas. 
Barrages are built to make lakes for hydro-electric purposes. Such 
artificial adjustments rarely produce any ·marked change in the natural 
watersheds, which are the subject of the present enquiry. . 

All watersheds can be regarded from a two-fold point of view : 
functional and structural. Functionally the main Alpine watersheds 
are, even in comparison \:Vith the age of the Alps, a tolerably long-term 
proposition. Structurally all watersheds are unstable, slowly but 
surely changing their shape, position, altitude, and material. The chief 
agents responsible for these changes are denudation in general, and 
river (or glacier) erosion in particular. If the positions of the water
sheds could have been mapped at suitable geological intervals and now 
projected as a rapid-motion film picture it would no doubt be possible 
to see them crinkle and shift as the result of the cutting back of the 
heads of the valleys, with here and there an extra wriggle to indicate 
where marked river-capture had taken place to see indeed just how 
the mountains had skipped like rams and the little hills like young 
sheep. 

According to human standards, however, the watersheds are perhaps 
the most permanent large scale entities in the Alps ; stable enough to be 
often acceptable for the delineation of political frontiers. They are 
-what they are, and it is not necessary here to consider the various 
constructive and destructive agencies which may have brought them to 
their present positions. 

In the case of the conventional Divisions and Groups of the Alps, 
it has been pointed out how different authorities adopt a name and make 
it signify a somewhat variable object. In the case of a watershed 
there is a fixed object, but it is often capable of masquerading under 
several quite legitimate aliases. Some of the reasons for this are 
topographical and inevitable, but others are due to inappropriate and 
alternative names which have been assigned and allowed to persist. 
The capacity for watersheds to carry more than one name is perhaps 
the chief handicap in any attempt to classify the Alps in terms of them. 

It is often ·stated, and still more often accepted, that the Alps consist 
of a ' Main Chain ' flanked on either side by a series of more or less 
parallel ranges ; and though there is a good deal of truth in this belief 
it is apt to be exaggerated. The apparent parallelism so often observed 
by mountaineers is largely an optical illusion, and if the ranges thus 
seen were really as parallel as they look they would probably look less 
parallel than they do. It is, however, quite true that there are at 

19 An elaborate system of canals occurs between the Lakes of Zurich and 
Walen where the Linth merges into the Limmat. It has the objects of draining 
marshes (Baedeker) and preventing floods (1\tluirhead). 

20 Water from the Glacier du Trient is led in a bisse (seat of the former ice
tramway) over the Col de la Forclaz and distributed above the vineyards and 
pastures in the Drance basin near Martigny . 
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frequent intervals on one or both sides of the Main Chain notable 
ranges ~ore or less parallel to it ; but these, whatever their geological 
past, now resolve themselves into branches. The real extent to which 
such parallel branches occur can be seen in an orogr.aphical map or 
relief model of the Alps, where certain notable grooves catch the eye. 
These grooves usually consist of two or more longitudinal river valleys 
partially bridged, here and ·there, by comparatively lo\¥ passes. 

The most notable of these grooves extends from the great bend of 
the Rhone near its co11fiuence with the Drance, to the great bend of the 
Rhine near its confluence with the Plessur. It contains the Valaisian 
Rhone, Furka Pass, Realper (Urseren) Reuss, Oberalp Reuss, Oberalp 
Pass, and Vorder Rhein. Geologists assign to this groove a deeper 
significance than they do to other Alpine river valleys.21 

Another such groove extends from the neighbourhood of the Arlberg 
Pass to that of the Semmering Pass, and contains the Klostertal, Arlberg 
Pass, Stanzertal, the Inntal (from Landeck to the Zillertal), Gerlos Pass, 
Ober Salzach (Pinzgau), Wagrein Sattel, Ober Ennstal, and its tributary 
the Salza. 22 

A third groove parallel to the above is the Pustertal containing : the 
Rienz (running W.), the Toblach (Dobbiaco) Pass, and the Drave 
(running E.). Since its Italianisation, however, the part \V. of the 
Toblacher Feld has been called Val Pusteresi. There are good reasons 
for believing that the Drave, although occupying a longitudinal va11ey, . 
is a consequent stream which has cut its head back at the expense of 
the Rienz.23 · 

A fourth groove curved and not bridged by any pass contains the 
Arly, the Is ere (mostly Graisivaudan), and the lower reaches of the 
Drac. 

To what extent the ranges which flank these grooves have been 
lengthened or interrupted by river action in past ages is largely a matter 
of conjecture. 

Parallel ranges on a smaller scale are numerous, but .these fringe the 
larger watersheds and so lie at right angles to the Main Chain or 
longitudinal valleys. Such are well exhibited in the Tauern range 
where spurs extend northwards towards the Pinzgau, also on either side 
of the Rhone valley above Fiesch. These short parallel ranges exhibit 
a 'herring-bone' effect on the map, particularly if hachured. Some
what longer parallel ranges occur in the Valais below· Fiesch but the 
' herring-bone ' effect is often marred : sometimes by oblique valleys 
(Bagnes, Lotschen, Aletsch, Binnen) ; sometimes by the cutting short 
of the tranverse watersheds through the confluence of rivers (Borgne > 

Visp) ; sometimes by the bifurcation of the watershed to admit the 
head of a shorter tributary (Nendaz, Turtmann). All such divagations 

21 c The Foredeep or the Geosyncline of the Valais,' The Structure of the Alps· 
Leon Collet, 193 5, p. 20. 

22 This name has been used as an alternative for the S~lzach, which has a 
small confluent with that name. 

23 The Building of the Alps. T. G . Bonney, 1912, pp. 170, 17r. 
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are probably the results of early river capture. A series of short 
parallel ranges rarely reveals itself to advantage from a terrestrial view
point owing to the combined effects of obstruction and perspective. 

The conventional phrasing employed to identify watersheds is cum
bersome, so it is proposed to take the liberty of symbolising them as 
though they con1prised a contest between two rival drainage systems, 
replacing the usual v . by a w., and enclosing the watershed in a square 
bracket. 

Thus [Atlantic .w. Pacific], [Adriatic .w. North Sea], [Inn .w. 
Danube], [Saaservisp .w. l\1attervisp], will indicate ' the watersheds 
between the two drainage basins named.' 

BASIC WATERSHEDS OF THE ALPS 

CERTAIN Alpine watersheds differ specifically from all the rest by 
reason of the fact that they distribute drainage to two distinct and 
separate portions of the ocean. They are, and could be called, 
' Inter-marine Watersheds,' but the name is somewhat cumbersome. 
It would be suitable to call them ' l\1ain Watersheds ' but this term is 
already employed with a somewhat different significance. They will 
here be called ' Basic Watersheds.' 

There are thus five ' Basic Watersheds ' in the Alps :-

I. [MEDITERRANEAN . W. ADRIATIC J. 
II. [ADRIATIC .w. NORTH SEA]. 

III. [ADRIATIC .w. BLACK SEA] . 
IV. [NORTH SEA .W. MEDITERRANEAN]. 
V. [BLACK SEA .W. NORTH SEA]. 

The more salient features of each will novv be considered. 

I. [MEDITERRANEAN .w. ADRIATIC] 
Most authorities consider that the Alpine part of this watershed 

begins (or ends) at the Passo di Cadibona ( Colle d 'Altare) which is the 
lowest and most pronounced gap between anything that can be classed 
as Alps, and anything that can be considered Apennines. John Ball 
in his Guide to the Western Alps, r863 (and subsequent editions) 
adopts the Col de Tenda as his Alpine limit, thus excluding from the 
Alps those mountains which in most British maps are labelled' Ligurian 
Alps.' l-Ie argues that this limit is more suitable for a ·guide-book, 
and that it is reasonable to restrict the Alps to those regions ' where the 
height of the mountains is sufficient to maintain considerable masses 
of perpetual snow.' In r 87 5, however, when writing on the Alps in 
Encyclopcedia Britannica, he admits the superior qualifications of the 
Col di Cadibona, and includes several features of our Ligurian Alps in 
his Maritime list. Coolidge, however, inclines to perpetuate Balls' 
earlier tradition, not only when editing Balls' Guide in r 898 but also 
in his own work The Alps in Nature and History, 1908. In his article 
on the Alps in Encyclopcedia Britannica, 1910, he hedges somewhat in 
favour of the Col di Cadibona, but excludes any Ligurian features 
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fron1 his Maritime list. Coolidge, though claitning to observe the per
petual--snow criterion, admits to the Alps the low ' Massif de la Grande 
Chartreuse ' by the device of throwing it (across the Is ere !) into his 
Dauphine Alps ; he likewise admits the Chaine des Aravis, and Mont 
Sal eve, by including them in his Chain of Mont Blanc ; he similarly 
includes the low Karawanken Alps by grouping them with the Julic 
Alps. None of these admissions are more justifiable than an inclusion 
of our conventional Ligurian Alps in a single group of Maritime Alps. 
1,he Italians .include our Ligurian Alps in their ' Alpi Marittime' : 
while their' Alpi Liguri e Piemontesi' extend without break from the 
Passo di Cadibona to Lake Maggiore. Geologists, although seeing a 
difference in tectonic structure of our Ligurian Alps (part of their 
Pennine· nappes, or Pennides) and of our Maritime Alps (part of their 
Foreland), do not on this account seek to exclude the former from their 
_Alps, but on the contrary are disposed to carry their Alpine system 
considerably further in the direction of the conventional Apennines. 21 

The Alpine part of [Mediterranean .w. Adriatic], assuming it to start 
at the Passo di Cadibona, traverses the enhanced Maritime Alps, the 
conventional Cottians, Central Graians, Pennines, and about half the 
Lepontine Alps; whatever the implications of these names. 

The Mediterranean drainage is partly direct into the Ligurian Sea 
by means of comparatively small rivers (Roja, Var), but mainly through 
the Rhone to the Gulf of Lions. The tributaries (Durance, Isere, 
Arve) which join the Rhone below the Lake of Geneva are notably 
larger than those (Drance, Borgne, Visp, Binnen, etc.), which join it 
above. Adriatic drainage is entirely through the Po and its affiuents 
(1'anaro, Dora Baltea, Sesia, Ticino, etc.) 

1""'he more important low passes (below the sno\\-line) are : de Larche, 25 

Mont Genevre, l\1ont Cenis, Petit S. Bernard, Ferret, Grand St. 
Rernard, and Simplon. 

The watershed, on the whole. the highest of any Basic V\ratershed, 
with occasional relapses, undergoes a general crescendo from the Mari
times to the Pennines, then .rather suddenly falls to moderate altitudes 
before ending quite definitely at the small Eastern peak of the Wytten
wasserstock. It is to be regretted that this peak has so much name and 
so little bulk and conspicuity because it has great hydrographic im
portance and \\rill be frequently mentioned. In future it will be 
referred to as Wyttenwasserstock (E). 

Further details with regard to this Basic Watershed vvill be given 
when its possible subdivisions come to be considered. 

II. [ADRIATIC .w. NORTH SEAl 

This which also answers to the title (Po .w. Rhine], meets (Medi
terranean .w. Adriatic] end-on at Wyttenwasserstock (E), and thence 
traverses the Eastern portion of the Lepontine AI ps and the W est~rn 
portion of the Albula .~L\.lps. 

24 The Structure of the Alps, Leon Collet, 2nd edit., 1935. Part VI. 
25 Or de 1' Argentiere,, or de la Madeleine, or della M(lddalena. 
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The North Sea drainage is entirely by the Rhine systen1 (including 
the Reuss). The Adriatic drainage is entirely through the Po system 
(Ticino, Adda). 

The more important low passes are : St. Gotthard, Lukmannier, 
Bernardino, Spliigen, and Septimer . 

The watershed's Eastern termination is at Piz Lunghin (Pizzo 
Lunghino) a mountain of moderate altitude. No arbitrary decisions 
are required to fix the positions of the end-points for they lie entirely 
within any possible interpretation of the Alps. In spite of its short
ness and modest altitude this is in some respects the most fundamental 
Basic Watershed. 

Ill. [ADRIATIC .W. BLACK SEA] . 

This meets [Adriatic .w. North Sea] end-on at Piz Lunghin, and 
thence traverses the conventional Bernina, Otztaler; Stubaier, and 
Zillertal Alps (all falling into one or other edition of Rhretian Alps). 
At the Dreiherrenspitze whatever the Main Chain may be thought to 
do--the watershed. turns S. to the Toblach (Dobbiaco) Pass and the 
Sexten Dolomites, finally traversing the Carnic and J ulic Alps. 

With regard to the end-point of the Julic Alps, hence of the Alps, in 
1 hi; direction : Ball and Coolidge place it at the low plateau lying E. 
of the ·Gulf of Triest, and which they call the Birnbaumer V\T ald. This 
u1ore or less ·coincides with the point where Isonzo drainage ends and 
th~ Karst (I{ras, Carso) begins. Other authorities (e.g. Baedeker) 
~arry their Alps a stage further into the Karst to the gap (crossed by the 
railway from Fiume to Zagreb) lying E. of the Gulf of Quarnero, and 
thus include the higher plateau of Piuka Planina. Beyond the Alpine 
limit the watershed traverses the low Ka.rst to regain notable altitude 
in the Dinaric Alps, which of course are not a part of the Alps. 

Black Sea drainage is performed by tributaries of the Danube : 
notably the Inn which joins the ' German ' Danube 26 ; the Drave and 
Save which join the ' Hungarian ' Danube.26 Adriatic drainage is 
performed partly by the Po (Adda) but mainly by the Adige, Pi:ave, 
Tagliamento and Isonzo, 'vhich enter the Gulf of Venice independent! y. 

Notable low passes on the divide are : Maloja, Bernina, Ofen, 
Reschen Scheideck, Brenner, Toblach, Monte Croce (Sexten), Plocken, 
Saifnitz (Pontebba), Predil, ' Wochein,' and ' Birnbaumer \iV aid.' 

IV. (NORTH SEA .W. MEDITERRANEAN] 

Wyttenvvassers~ock (E) has · already been mentioned as the end-point 
of two Basic Watersheds and must now be mentioned as the end-point 
of a third, for from · it starts [North Sea .w. Mediterranean], the Alpine 
portion of 'vhich is covered by the title [Rhine .w. Rhone]. 

This divide after almost circumscribing the Rhone Glacier goes on 
26 The question of demarcation between these t\VO sections of the Danube 

will be d ealt with at a later stage and a n'lore intensively physical interpretation 
considered. This distinction is rnade by J. Partsch in C ent-ral Eu,rope. 
1905. 
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to traverse the familiar Bernese Oberland culminating in the region of 
the Finsteraarhorn and Jungfrau. It then gradually declines in alti
tude as it :works its way westwards to the northern shores of Lake 
Geneva. Little interest seems to be taken in surmising the precise 
spot where the Alps cease and the Jura begins, and this is probably dne ; 
partly to the fact that there is no marked depression in the low water
shed ; partly to the fact that the Jura seem almost a part of the Alps 
(as the Geologists consider them to be). rrhe lowest point on the divide 
between the Grand J orat and the Jura lies on the ridge separating the 
Nozon (to Rhine) and the Venoge (to Rhone) and near which is situated 
I_ja Sarraz. 1,his is the region where the great Rhone Glacier of the 
glacial epochs encountering the opposition of the Jura, turned a fraction 
of its stream N .E. towards the Rhine basin depositing its erratics and 
leaving its roches moutonnees as it diminished and retired. 

The more important low passes on the div:ide are : Furka, Grimsel, 
Gemmi, Rawil, Sanetsch, and Col de Pillon . 
. The North Sea drainage is entirely by afiluents of the ' Swiss ' 

Rhine.27 The Mediterranean drainage is entirely by mearis of the 
' Swiss ' Rhone28 and its affiuents. 

V. (BLACK SEA .W. NORTH SEA] · 

A third honourable mention now comes for Pizzo· Lunghino as the 
starting point of this Basic Watershed. It first traverses that portion 
of the Albula Alps which does not lie on the Main Chain ; then that 
part of Coolidge's Silvretta Group which contains the Silvretta Pass 
(but not the Silvrettahorn), to reach the DreiHinderspitze·. Thus far 
it has carried mountains of considerable height and celebrity but now 
somewhat suddenly declines in altitude before threading its way N·. to 
the Arlberg Pass, Valluga, and the mountains at the head of the Lechtal. 
Here again little interest seems to be taken as to where the watershed 
ceases to be Alpine, though it is generally assumed to be somewhere E. 
of Lake Constance. Beyond ·this the quite low watershed makes a 
wide sweep to the W. round the Lake and recovers some altitude in the 
Black For est. The lowest point lies between the sources of the Schussen 
(to Lake Constance) and the Riss (to Danube). 

The more important low passes on the divide are : J ulier, Albula, 
Fluela, Arlberg, and Flex en. 

North Sea drainage is entirely by that portion of the Rhine system 
which serves Lake Constance. Black Sea drainage entirely by tribu
taries of the' German 'Danube of which the most important is the Inn. 
It is convenient though not quite accurate to regard the Danube above 
its junction with the Inn, as the' Bavarian 'Danube.29 

27 I.e. Rhine system above (S. of) the rift valley (misleadingly called Upper 
Rhine) which runs N. between the Vosges and the Black Forest (i.e. above 
Bale). 

28 l.e. Rhone basin above and N. of I.~ake Geneva. It contains all the Canton 
of Valais, and some of Vaud. 

29 Reasons for this "vill be considered at a later stage. 

• 
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Of all these five Basic Watersheds [Adriatic .w. North Sea] in spite 
of its shortness and moderate altitude, would appear to be hydrogra
phically the most important. It lies wholly within the precincts of the 
Alps, and if the three Adriatic watersheds are regarded as forming the 
Ma-in Chain, it is the keystone of the arch, whereas [North Sea .w. 
Mediterranean] and [Black Sea .w. North Sea] are merely important 
branches. This, however, only holds good so long as attention is 
confined to the Alps, for if the \iVatersheds are looked at from a wider 
point of view a curious inversion of their hydrographic importance 
appears. Suppose the Black Sea, and Adriatic be merged into an 
enhanced MEDITERRANEAN, of which they are in fact parts ; also that the 
Baltic, North Sea, and English Channel be similarly thrown into the 
ATLANTIC; then appears an (ATLANTIC .W. MEDITERRANEAN] starting 
from the border of the great Inland Drainage Area of Central Eurasia 
~t a spot near the sources of the Dwina, Dneiper, and Volga. First it 
traverses a section [Baltic .w. Black Sea] ; next that of [Black Sea .w. 
North Sea] during the course of whi~h it becomes ' Alps ' ; at Piz 
Lunghin it enters the section [Adriatic .w. North Sea] which is entirely 
' Alps ' ; at Wyttenwasserstock (E) it enters [North Sea .w. Medi
terranean] during the course of which it quits the Alps for the French 
Jura, and completes a remarkable sinuosity containing the ' Swiss ' 
Rhine basin. Subsequently it has· a chequered career through [English 
Channel .w. Mediterranean J, [Biscay .w. Mediterranean] and 
[.i\.tlantic .w. Mediterranean] to reach a natural end at the sea coast 
near the Straits of Gibraltar. This [ATLANTIC .w. MEDITERRANEAN] 

can be considered as the parent watershed of [l\1editerranean .vv. 
Adriatic] and [Adriatic .w. Black Sea]. The enhanced [ATLANTIC .w. 
MEDITERRANEAN] can in turn be regarded as the offspring of a stilJ 
further enhanced and inter-oceanic watershed [ATLANTIC .w. INDIAN 

OCEAN] complicated, however, by Inland Drainage. 
Encounters with (ATLANTIC .W. MEDITERRANEAN] during the familiar 

railway journey from Paris to L ausanne are interesting but seldom 
realised. First we ascend the valley of the Seine itself to Montereau, 
then tributary after tributary (Yonne, Armanc;on, I.~ozerain), and leave 
the English Channel basin by penetrating our watershed for the first 
time just before reaching Dijon. Here we are in the Rhone basin, and 
in it cross, first the Saone, next the lower reaches of its tributary the 
Doubs (at Dole), both flowing S.W., then (after Frasne) the headwaters 
of the Doubs flowing N.E. through the Lake St. Point. We meet no 
notable streams running N .W. as we again approach the watershed to 
penetrate it for the second time by the tunnel through the Mont d'Or, 
and find ourselves (at Vallorbe) in the Rhine basin. Descending the 
valley of the resurrected Orbe, which goes to join the Rhine (via the 
Thiele, L. Neuchatel, and Aar) we soon penetrate the right side of the 
Orbe valley to enter that of the Nozon (another tributary of the Thiele). 
The right side of the Nozon valley happens to be a part of our [ATLANTIC 

vv. MEDITERRANEAN] which we penetrate for the third and last time, 
once n1ore finding ourselves in the Rhone basin. Finally we descend 
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the valley of the V enoge which \Ve leave shortly before it enters the 
Lake and we arrive at Lausanne. 

With regard to the Wyttenwasserstock, R. G. L~ Irving writes :
' The Lepontine Alps contain what may fairly claim to be the nodal 
point of the Alps and it is curious that the mountains that provide this 
topographical climax are quite obscure ; I am sure few will be familiar 
with the Wyttenwasserstock in spite of its imposing name.' 30 John 
Ball notes Pizzo Lunghino and Pizz a di Pesciora as sending their 
waters to three separate seas. 31 P. di Pesciora actually lies between 
Wyttenwasserstock (E) and Piz Rotondo. Coolidge repeated! y confers 
honour on Wyttenwasserstock (E) and P. Lunghino32 ; so does George 
Broke. 33 Thus the Wyttenwasserstock at least by name should be 
familiar to readers of Alpine literature. 

Wytten,;vasserstock (E. 3027) can scarcely claim to be an individual 
mountain, but its Adriatic face is steep and seen from Piz Lucendro is 
fairly conspicuous, and looks the junction of watersheds that it is. It 
is somewhat off the beaten track and its ascent by any route involves 
mountaineering. 

Piz Lunghin ( 2784) is an easily accessible view point, not far from 
the tourists track, and though lower than Wyttenwasserstock (E) and 
not rising to any remarkable degree abGve the passes (Septimer, 
Fuorcla di Lunghino, Maloja) which connect it to its three Basic 
Watersheds, it is ·generally accounted a separate mountain. It also 
presents longer and steeper slopes on its Adriatic side, the ascents of 
which involve mountaineering. The steep side of the mountain faces 
the upper part of the deep Val Bregaglia wherein the Maira (Mera) is 
presumed to have cut its way back and captured the headstreams that 
formerly belonged to the high-pitched nearlY. level Upper Engadin.34 

Both Wyttenwasserstock (E) and Pizzo Lunghino, by reason of two 
separate deviations of the frontier from the -vvatershed, happen to lie 
entirely in Switzerland. 

The Main Chain of the Alps has been referred to on more than one 
occasion. Like other names for parts of the Alps it is used with 
different implications by different authorities. All agree that the three 
Adriatic watersheds, from the Ligurian Sea to the Dreiherrenspitze, 
constitute the Main Chain, but at this point opinions, like the ranges, 
diverge. Some hold that the Tauern range should then be followed, 
others prefer the Puster-Carnic-J ulic continuation. It is not only 
Geologists that favour the former interpretation. 1' he Tauern range 
is longer ; has (at least near its outset) a higher mountain qualification ; 
is in better alignment with the contiguous portion of the Main Chain ; 

30 The Alps, 1939, p . 98. 
31 Guide to Central Alps, e.g. 1864, p. 375, and 1882, p. 379· 
32 The Alps in Nature and History, pp. 7, ros , 326, 338. Coolidge made the 

first ascent of both Wyttenwasserstock peaks in 1892. 
33 Editing Guide to the Central Alps, Part II, 191 I, pp. 39, I 95· 
34 The Building of the Alps, T. G. Bonney, 1912, pp. 167 et seq.; The Struc

ture of the Alps, Leon Collet, 2nd ed. , 1935, pp . 192 et seq. Collet ascribes the 
recognition of the paradox to Albert H eim . 

• 
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and points the way to the main axis of the kindred Carpathians.35 

Those who prefer to follow the Basic Watershed, do so primarily be
cause this gives a common natural factor to their Main Chain. Coolidge 
does not commit himself to either opinion, but in dealing with the 
Alps E. of the Dreiherrenspitze, discreetly makes use of the terms 
' true backbone ' and ' main watershed.' Whatever the merits or de
merits. of the concept of a Main Chain, it is certain, with the Alps as 
they now stand, that it is less precisely definable than the five Basic 
Watersheds. 

Looking at the Alps from a hydrographic point of view, can afford 
additional side-interests to mountaineers. On courses which engage 
the crest of one of the Basic Watersheds it is somewhat intriguing to 
feel that one can, so to speak, perspire simultaneously into two such 
far-flung destinations as the watershed serves. When on the crest of 
any branch watershed, it is interesting to follow up its linkage with its 
parent Basic Watershed. From any point on the crest on any water
shed in the Alps it is theoretically possible to get to any other point 
on any other watershed without descending into a river (or glacier) 
basin. · Thus it is possible to set interesting problems of how to get 
from a point A on any watershed [X.w.Y.] to a point B on any water
shed [P .w .Q.] by an imaginary programme of intensive' grat wanderung.' 
Needless to say, Wyttenwasserstock (E) and Pizzo Lunghino will 
frequently be keys to the situation. 

Here we get a vision of the possibilitY.: of a real traverse of ' The Alps 
from End to End ' by a ' highest level route ' keeping as near the actual 
crest or watershed as can reasonably be expected, and so suggesting 
a new line in the way of Alpine records more intensive than local ' grat 
wanderung.' What degree of latitude in temporary departures from 
the actual crest should be considered reasonable would present problems 
which might lead to a welcome renewal of ' those inveterate disputes 
on the newest Alpine routes.' There would of course be no call to 
traverse the watershed in consecutive stages, or each stage in the same 
direction, or repeat a stage the climber had already to his credit, though 
in the last case many such records would be invalidated by the common 
practice of turning towards the peak before reaching the pass: Con
siderable judgment would be called for in deciding what huts, gites, 
hotels, or climbing centres, on either side of the div~de would be most 
helpful. The low less interesting ends of the Basic Watersheds could 
be negotiated in off seasons or as training walks, and the problem of 
their Alpine limits with its various complications would require to be 
tackled. More feasible but still notable would be the traverse on the 
lines suggested of a single Basic Watershed, or even of one of its more 
substantial suh-sections, or of a branch system of notable high mountain 
qualification. 

To be continued. 

35 Both the Tauern and Carpathians are, to the Geologist, ' Alpides ' ; 
whereas the Carnic and Julic Alps are' Dinarides .' 
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