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in Santa Cruz, where I have myself gathered them. These animals
lived there in the intermediate period between the great ice extension
of the Patagonian inland ice and the second period, and, undoubtedly,
reached that point from the east, as it is not presumable that they
advanced from the north to the south over the plateau cut by the great
(now lost) rivers, all of which contained ice in abundance. The presence
of extinct animal remains in Patagonia in the vicinity of the Cordillera,
demonstrated by the discovery of the skin of the so-called neo-mylodon in
the cave near Last Hope inlet, to which reference has already been made,
may be explained, I think, by supposing that the animal to which this
piece of skin belonged penetrated from the east to the neighbourhood
of the Cordillera in the intermediate period between the two glacial
extensions, the piece of skin being preserved till now, owing to the
favourable nature of its surroundings.

So, then, the history of the Patagonian plateau is connected with the
problem of the southern continent, which, to so great an extent, has
disappeared. The discovery in its geological caps of vertebrates closely
allied to others found in South Africa, and Australia ; the large fossilized
tortoises of the province of Buenos Aires, analogous to those found in
the islands of the Indian ocean and in the Galapagos; the discovery
of dicotyledonous plants in the Andean cretaceous formations, among
others, apparently, remains of the eucalyptus—are all in favour of
those who maintain the existence of those lands and their disappear-
ance in recent times. It is known that the Patagonian tertiary for-
mations—abounding in mammalian remains—are, in their major part,
lacustrine deposits, formed of sand, caps of gravel, and volcanic ashes ;
but the great lakes which these deposits formed were extended to the east,
as is demonstrated by the cliffs of the Atlantic coast, and as these deposits
occupy the greater part of the present Patagonian territory, it may
readily be admitted that when those animals lived, the continent had
a very much greater extension in that direction.

The whole of this vast region of Patagonia is very thinly peopled ;
even the Indians, never very numerous, are dying out, and colonization
has not progressed as it should have done, seeing that land exists there
which would support a considerable number of human beings. However,
in the neighbourhood of the river Gallegos, numerous cattle farms have
been established, and the cattle are developing admirably; Gallegos
city consequently prospers. Also in Santa-Cruz the village grows
rapidly. To the north of the river Chubut valley, where, in 1865, the
Argentine Government formed a colony with Welsh settlers, the soil
has been fully developed, the finest wheat of the Argentine Republic
being grown there. Another colony is situated in the valley “16 de
Octubre ” near the Cordillera; while in other parts of the territory,
cattle estates are met with, which are being successfully developed, prin-
cipally in the neighbourhood of the Gulf of Saint George. The Argentine
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Government has now turned its attention to the southern lands of the
Republic. All danger of international complications having disappeared,
the first step of the Government was to exchange contracts for war
material, amounting to over a million pounds sterling, into contracts
for railway material for immediate use in the construction of the pro-
jeoted line of railway between the Atlantic and the Andes, starting
from the port of San Antonio, which was considered by Captain Fitz-
roy, early in 1834, as the best route for communication with Chile;
while surveys for irrigation works are being made at this moment, and
plans for irrigation are now being elaborated which, when completed,
will easily change the desert aspect of a large portion of Patagonia.

WOOD OF ARAUCARIA IMBRICATA.

And it is very satisfactory to learn that on June 1 the great
southern line will be opened as far as the junction of the Limay and
Neuquen rivers with the Negro river on its way to Nahuel-Huapi, the
most lovely lake in South America. Here and there the traveller finds
a Tehuelchian or Gennaken encampment, but natives of pure race are
now very scarce; it would be difficult to gather together fifty true
Tehuelches, and the number of Gennakens cannot be much greater.
The remaining native population is composed of the ancient Araucanian
race, or a mixture of the three races. But these do not represent the
only type of human beings which have dwelt in Patagonia. In ancient
burial-places I have collected the remains of other—now totally dis-
appeared—races, which were quite distinct from the present ones, but
which greatly resembled the primitive types met with more to the north,
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in the Chaco and in Brazil, while others strongly resemble some Pacific
races, possessing ethnic characteristics which have not been observed
in South America. Among these remains, every type of artificial de-
formity of the skull hitherto known is found; while to-day the natives
only preserve the occipital deformation. This variety of extinct human
types should of itself form the subject of a serious investigation.
Patagonia is the extremity of the American continent, and has been the
last refuge of more than one people intheir forced exodus. For the
purpose of study, I have handed to the staff of the British Museum,
duplicates of the extinet and present animal remains of Patagonia, and
of its flora, which I collected in my excursions, as well as of those
obtained by the personnel of the La Plata Museum, of which I am the
director; and I trust that, with such competent collaboration, it will
soon be easy to give an exact idea of Patagonian biology, of which I
must not treat at this meeting,.

The physiographical facts which I have sketched in broad outline
show how interesting the lands of Patagonia are to the geographer,
the geologist, the zoologist, and the botanist.

I do not think I shall be accused of exaggeration when I say that
the study of the extremity of South America, where Charles Darwin
received the first impressions of his grand ideas, and which, nevertheless,
has since been so neglected by English scientific men, is, among the
less-known regions of the Earth, one of those which should awaken the
greatest interest. The Argentine Republic, owning the chief part of this
territory, as a new country, does not yet possess a sufficient number
of persons for carrying out the investigations I have alluded to, and
would welcome those who might go there for the purpose of such
studies. I have no doubt that both the people and the Government
would efficaciously co-operate to make their visit a success. The
climate is healthy; there are no great difficulties in travelling in the
country, even in its most unknown regions, and, with that perseverance
which is inseparable from true knowledge, the results which would be
obtained would be extraordinary. So I take the liberty of proposing
that our Society, with the co-operation of the British Museum, the
Royal Society, and other institutions which take interest in this class
of studies, should procure the means of realizing these investigations.
It is to be desired that, at the time at which the Antarctic Expedition
takes place, a complimentary one should be despatched to the Argen-
tine Republic with the object of studying its territory, seeing that it
cannot be extraneous to that of the antarctic regions; for already many
persons think that these regions are the remains of an extensive con-
tinent which, in more or less distant periods, included, among others,
a part of the Argentine territory. Perhaps a brief statement of some of
the points to be investigated would show how great the need was for it.

A great part of the extension of the Andean Cordillera is completely
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unknown, both as to its topography and its geology, and yet its study is
of the utmostimportance, in view of the problems, the solution of which
depends upon it. It is not hazardous to say that the ideas current with
reference to its formation and constitution do not correspond with the
facts, and I will say the same as to other mountainous regions of my
country. Very few countries are more appropriate for the study of
vulcanism and the movements of the Earth’s crust, the activity of which
now causes constant tremblings, which are felt up to the eastern regions
of Bolivia, producing tectonic phenomena requiring immediate study.

The formations of the plains of Argentina, of its renowned Pampa,
and of the Patagonian table-lands, are problems still waiting solution,
and claim the direct attention of experienced observers, as well as an
investigation into the origin and development of the animalsand plants
—principally of Patagonia—the fossil remains of which have so greatly
interested palmontologists, who anticipate that they will fill up many of
the great gaps existing in the knowledge of the vital evolution in the
Earth,

Much new material for zoologists and botanists would result from

the exploration of the mountains and woods in the north of the Republic,
and of those of Patagonia and its coasts; the fauna of the Andean lakes
is still a mystery.
' Physiography has much to gain from the study of the process of the
formation of the present features of this part of the Earth; it would be
difficult to find another country where the action of the ice could be so
easily studied, as well as the phenomena of erosion and denudation.

Those who are engaged in the study of the past history of mankind,
would find an ample harvest of new data—many of them unforeseen—
which would open out vast horizons, by exploring the vestiges of lost
or nearly extinct races—some half civilized, others nomadie, which can
still be found in the Atacama high lands down to the end of the
continent.

And, finally, those who desire to investigate with that personal
knowledge of the ground which so greatly strengthens one’s convie-
tions, the economic value of the physical conditions of that territory,
will receive compensation for their labours in being able to say that
human energy possesses there a vast fertile field for its exercise.

Science would gain much from this class of investigation; industry
and commerce would profit thereby; and—why should I not say it ?—
my country also, which is to-day engaged in effacing the errors of the
past, would gain in every way, when once unbiassed men, accustomed
to observation, give expression to their opinions as to the nature of its
soil, and as to what it might be expected to sustain if properly exploited.
It seems to me that investigations carried out in this way would have a
practical result in every sense of the word.
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Before the reading of the paper, the PrEsiDENT said : This evening we are to
hear a most interesting paper from Don Francisco Moreno, the great South American
geographer and geologist. About two years ago I wrote a paper for a magazine in
America, on the subject of the countries which have not yet heen discovered, and
I put a long black mark along the eastern side of the Patagonian Cordillera. That
black mark has now to be removed. Don Francisco Moreno has since brought the
news to us of his important discoveries in that region ; he has also brought a great
number of maps and most beautiful photographs of the country explored, and he
has communicated to us a very full and very valuable paper, which will be printed
in our Journal. This evening we can only have a brief abstract of that paper, and
Sefior Moreno will show us a number of his photographs.

After the reading of the paper, the following discussion took place :—

Dox Frorexcio L. DomiNcuEz, Minister of the Argentine Republic: I thank
you most heartily for the kind words in which you have introduced the name of my
country, and for the cordial reception given to Sefior Moreno. The Royal Geo-
graphical Society, which has so many titles to the consideration of the learned
men of the whole world, is looked upon in the Argentine Republic with genuine
sympathy for the interest it has always shown in the investigation of the features
of a country which offers so many natural attractions to the traveller and such a
wide field for scientific investigations. The learned President has shown in his
works a thorough knowledge of the South American continent and true sympathy
for the efforts of their sons in developing and making known the vast resources of
their own countries. As to my own country, this is not the first time that he has
spoken kind words. It has been my pleasure to listen to him in similar cir-
cumstances as those that have gathered us here to-night, when a fellow-countryman
of mine, an officer of our navy, gave an account of his travels in the wild regions of
the Rio Bermejo; and not long ago, only last year, in welcoming an Eaglish
traveller after his gallant attempt to climb Aconcagua, he spoke in eloquent
words of General San Martin’s memorable achievements in crossing the Andes with
an Argentine army in order to complete the liberation of two sister republics.
Sir Clements has followed with kind interest the explorations of our own travellers,
the works of our writers, and his opinions are the result of his deeply rooted
convictions,

The Argentine Republic, as a whole, is not unknown in Great Britain, Our
commerce is of great importance; we receive from the United Kingdom far more
merchandise and products of the industry of her people than from any other
country, and in exchange Argentina sends to this hospitable land the natural
products of her soil and of her camps, which contribute in some extent to the well-
being and comfort of the sons of this great empire. There are in the museums and
other institutions of this country many objects which show the Argentine Republic
under a scientific aspect, but there are, however, portions of the country which
contain, perhaps, unravelled features and secrets worthy of investigation by those
whose aim is the expansion of human knowledge. We have always welcomed
those men, and it is our invariable rule not only to keep an open door, but to give
free access to our territories to all those who, seeking a high ideal, come to our
shores in search of new elements, to irradiate after the light they have gathered.
T'he name of Darwin, not to mention any other, will always be fresh in the memory
of the Argentines,

Dr. Woobpwarp: I can only testily to the great advantage which the British
Museum has derived from Dr. Moreno’s generous assistance, in presenting to the
natural history branch of our museum numerous objects from Patagonia and frrm
the Argentine Republic generally. As you are aware, sir, he is the Director of the
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great museum at La Plata, and those who have visited that museum can testify
to the splendid work be has carried on there, in addition to the enormous labours,
which you can judge by the character of his paper to-night, he has expended on
this vast region of Patagonia.

From the geological point of view, no doubt there is no country that has been
under exploration of late years offering so grand an opportunity to the geologist and
geographer ; the lakes, plateaus, and river systems must afford enormous fields for
investigation in pure geological work. But more interesting to us, who are con-
nected with the museum, are the wonderful Tertiary and Cretaceous deposits,
containing such a remarkahle fauna of both mammals and birds. This region was
touched upon so long ago as the forties by Charles Darwin, and visited at various
points by Admiral Fitzroy. Since that time very little exploration has gone on
until now; we have laid open all at once a region rich in a new mammalian fauna,
which will probably result in an extraordinary extension of our views as regards
the geographical distribution, in Tertiary times, of the mammalia of the Southern
Hemisphere. That we find in a region like Patagonia evidence of mammals which
have their relations in Australia seems an extraordinary thing; but it is not
improbable that some marsupials, which have been discovered in these Tertiary
deposits of South America, may be related by descent with those of Australia,
and therefore, in connection with what Dr. Moreno has said in regard to the
importance of Antarctic exploration, it is quite justifiable to add the exploration
of this region to that of the Antarctic; because it is possible, and strongly Felieved
by many naturalists, that there may have been a former connection between these
lands and the antarciic continent and the lands on the other side of the hemi-
sphere.

With regard to Dr. Moreno’s work in connection with geology, I have said
sufficient to point out the great obligation we are under to him in making known
and bringing examples of these various forms of animals to our museum. We have
had visits paid to the La Plata museum by Mr. Lyddeker, Mr. Arthur Smith, Mr.
Woodward, Mr. Oldfield Thomas, and others, and I hope we may look forward to
closer inter-relationship between the Argentine Republic and this country, which
will be of the greatest service in the promotion of natural science generally.

Dr. Gregory : I have had the pleasure of reading the paper, and therefore have
much pleasure in joining in your tribute to its great importance to Patagonian
geography. At this hour of the night it is not possible even to refer to all the
points upon which it throws light. I might perhaps mention three.

First, the probable connection of Patagonia with the antarctic continent, which
renders it necessary that its natural history should be worked out before the
collections from the antarctic expedition are brought home; as otherwise it will
not be possible to get great results from these collections.

Second, there is the question of the relations of the fauna and flora of Patagonia
with those of Australia and the Cape.

Third, there is that remarkable instability in the geographical structure of
Patagonia which seems to have caused great geographical changes in recent times.

As T heard the paper I could not help being reminded of the passage in Charles
Darwin’s book on Patagonia, in which he said it seemed as improbable that any
country could have kept unchanged in position throughout a whole geological
period as that the atmosphere could have kept absolutely calm throughout a whole
season. That probably seemed a sensational exaggeration, but when we read the
evidence brought forward by Seiior Moreno, and the great geographical changes
that have so recently occurred, that remark seems justified. I can only hope that
tue invitation Dr. Moreno has given will be taken up, and several typical areas in
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the country deliberately worked out by some expedition, sent out on a scale com-
mensurate with the important work.

Colonel CuurcH: Many explorers have given us scraps of geographical informa-
tion regarding Patagonia, and sharpened our appetites for more knowledge of that
terra incognita. Since our childhood, we have allowed our fancy to play with its
mysteries, and have longed for some bold explorer to thoroughly penetrate them.
The world bas scarcely known that, quietly, but intelligently and indefatigably, a
great Argentine traveller and savant was busily engaged in gathering for us what
we 80 longed to possess; and therefore we give no ordinary welcome this evening
to Dr. Moreno, who lays before us the geographical treasures which he has accumu-
lated, the rich fruits of many years of wanderings and careful studies in the interior
of that, thanks to him, no longer unknown land.

I have seen much of the coast-line of Patagonia, but have never penetrated its
interior. Some of the fjords and islands among which I have voyaged, on its west
coast, are marvellously beautiful. In all of the gorges of the low mountains, glaciers
pour from beneath them streams of water from such an elevation that they break
into mists before striking the ocean, and are spanned by rainbows.

The line of coast from the island of Chiloe to the Straits of Magellan is one of
the rainy regions of the world. A great antarctic current strikes Tierra del Fuego
on the south side. A fraction of it takes a direction a little to the north of east
towards the Cape of Good Hope; but the mass of it finds its way along the west
coast of Patagonia, under the name of the Humboldt current, until it is lost in the
mighty equatorial stream which moves majestically westward across the Pacific
ocean. ,

On the Atlantic side of Patagonia, we have another equatorial current setting
southward, and so heated that, on any parallel of latitude between the mouth of the
Plata river and the Straits of Magellan, it is six degrees warmer on the Atlantic side
of the continent than it ison the Pacific side, the temperature of the latter being
lowered by the antarctic current I have mentioned. In consequence, the colder
atmosphere of the Pacific coast rushes eastward through the wide glacier-filled
valleys of the low Patagonian Cordillera to fill the vacuum created by the heated
belt on the eastern slopes of the mountains, and the result is an abundant rainfall
among the eastern foothills of the Andes and that long series of lakes which has
been shown to us this evening, thirty to forty in number, nearly all of which lie
along or near to the 72nd degree of longitude west from Greenwich. These not
only collect the storm-waters, but the flow from the glaciers and the melting snows,
and, through deep gorges across the tertiary formation of Patagonia, send their
surplus waters to the Atlantic. It is a curious fact that, generally, these gorges
in Patagonia, from the Rio Negro to the Straits of Magellan, run nearly east and
west. If we start from the massif of the Andes in Bolivia and move south-
ward, we find that almost all the inter-Andean depressions run nearly north and
south until we reach about lat. 34° and that these have been so terribly eroded
in past geologic ages that the valleys are filled to a great depth with shingle, as, no
doubt, Dr. Moreno can confirm. These characteristics continue nearly to the northern
frontier of Patagonia ; but south of this, the depressions change their course, as I
have said, to east and west. This seems to indicate that Patagonia was once a vast
archipelago, cut by numerous inter-oceanic straits and fiords, filled with great glaciers,
which, as they disappeared, denuded the mountains and formed that vast tertiary
Patagonian plain which so attracted the attention of Charles Darwin.

It is notable that the continental divortia aquarum are not always found in the
Cordillera of the Andes, and this is especially true of Patagonia; for the water
divide is frequently far east of the mountains and in the middle of the great
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Patagonian plain, from which rivers flow westward through the Andean gorges (the
straits of the ancient archipelago ?) into the Pacific ocean.

Similar examples, but perhaps not originating from the same cause, are found
along the whole extent of the Andean Cordillera. There is an instance in Bolivia :
the La Paz river, which I have descended, rises between the main and coast ranges,
cats through the former, and pours north-east into the Beni valley.

In my travels in Ecuador, I found several rivers which rise on the slopes of the
inland mountains, cut through the coast range, and empty into the Pacific ocean.
'Lhe Pastassa river rises on the inter-Andean plateau, and carves its course through
the inland range eastward to the river Amazon. The most notable instance is the
Guallabamba river, which rises on the slopes of Cayambi and Cotopaxi, those great
volcanic cones of the inland Cordillera overlooking the basin of the Amazon. The
Guallabamba has, throngh a vast deposit of volcanic detritus and ash, scored for
itself a profound bed, a mighty gorge which 1 crossed some years ago with great
difficulty, and found by barometric measurement to be 2000 feet deep in a distance
of only half a mile. The river has sawed westward through the Pacific coast range
around the northern base of the volcano of Pichincha and found its way to the
Pacific. When Cotopaxi is in eruption, and its melting snows swell the volume of
the river, nothing can withstand the grinding force of the rock-aud-mud-laden
waters, which, in a tremendous wave, race onward to the ocean.

It is too late to say much this evening ; but let me add that Iam delighted that
Dr. Moreno has made the suggestion to send an expedition to Patagonia to make
further explorations. It is a field brimful of interest, and destined to become an
important province of that young and vigorous country the Argentine Republic, the
progress of which so challenges our admiration. Itsenlightened Government might
well find it a highly profitable venture to supply the necessary funds, and entrust to
our Royal Geographical Society the organization and direction of an expedition to
complete the work so admirably commenced by Dr. Moreno.

The PrEsiDENT: It is now my great pleasure to invite you to pass a vote of
thanks to Don Francisco Moreno for his valuable paper. Speaking for myself, and
probably for the rest of the meeting, I can say that I have never before learned so
much new geography in so short a time. It is many years since we heard anything
of this Eastern Cordillera at one of our meetings. I think it is at least thirty-five
years ago since Sir Woodbine Parrish communicated a paper from Don Manuel Cox,
and though he described Lake Nahuel-Huapi exceedingly well, we could not then
have such an idea of its beauties, as we have received from the magnificent
photographs of Don Francisco Moreno. I had also heard of Lake Viedma, other-
wise the whole of these lakes are entirely new to me. They appear to have been
the ends of fiords, exactly like those on the western coast, but we were until this
evening in ignorance of their exact positions. We knew, of course, from the
descriptions of Charles Darwin, of that great tertiary plain and of its terraces, for
I suppose it is now established that the word Patagonia is the same as the Quichua,
Pata, “a terrace,” and cerna, the plural particle, meaning *the land of terraces,”
exactly as Charles Darwin has described them; but we knew nothing of this mar-
vellous country at the foot of the Cordillera, and for this knowledge we are indebted
to our friend, Sefior Moreno. I dou’t doubt that the new tracts he has described
will in the future become a very important country, that there will be great
cattle farms along the eastern Andes, and that there will be large hotels on
the shores of Nahuel-Huapi frequented as health resorts, not only by South
Americans, but by Europeans. We have always had most friendly relations with
the geographers of Buenos Aires aud the whole Argentine Republic, and I trust
that that friendly feeling will always continue. Science has to thank Don Francisco
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Moreno for the establishment of the museum at La Plata, where geographers are
instructed, where information on the geography and geology of the country can
always be obtained, and which has been visited by Dr. Lydekker, who I regret is
unable to be present this evening through illness, as well as by other Englishmen,

You will therefore, I am sure, feel that we owe a very large debt of gratitude to
Don Francisco Moreno for all his labours during many years, and more especially
for the delightful evening he has given us, and the beautiful views he has shown us.
I now ask you to pass a vote of thanks to Dr. Moreno for his paper.

’

(&
| S
o
=
3

PRINTED BY WILLIAM CLOWES AND SONS, LIMITED, LONDON AND BECCLES.





