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port on trip to KMcuador, 

February 18, 1924.. 
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© © (Cacao, coffee, bananas), managed by Mr. Korer, formerly of the Us Se 
| 

| Department of agriculture. | 

About August 1 1 went to juito and arranged for a trip by horses to 

ey dh Foo | o * a ‘ ai y : ° * ee ay on tte, sg at oy eo * « 

Tulean. On this trip I was accompanied by Mr. J. R. Mewilliam of  .uito, 

pete © 03 fw an Amer missionary, as interpreter and guide Our route lay phrouge 

Ha be 4 < o ‘eP- an be ee ite Pd i ryt. ee i = be 4 jap ia on 

: : Ibarra and the La Kinconada Hacienda to Tulcan, the journey occupying 

one week. irom Quito a trip was made to Pichincha a volcano near by 

(15000 ft.). 

In thelatter part of August I returned to Guayaquil ana started on a trip 

: tarough southern Ecuador which occupied three weexs, accompanied by Mre 

| MeWilliam. We first went by boat to Santa xosa thenby mules to Portovelo, 

dorged | Loja, Cuenca and finally to Huigra on tos railroad. at Yrortovelo is 2 

gold mine, run by Americans, with Mr. Tweedie in charge, through whose 

courtesy we were given the privileges of the company's houses. 

| : On September 18 1 went to ambato ana in company with Mr. McWilliam, 

| went by mule to Batlos and into the Uriente a day's journey beyond Baflose 

| I then went to guito an. en the way back to Guayaquil, stopped oe at 

Urbina, a station located at the highest point on the railroad (nearly 

12000 ft.}). From this place I ascend:d the volcano Chimborazo to the 

snow line (about 16000 ft.). I then returned to wuayaguil and pre- 

plants for shipment to washington. 
i 
ea pared to leave for Peru. I packed n 

— «* 

On October 11 I left by the Peruvian Line for Callao where lI. 
ae 
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ved October 17. I went to Lima to make arrangements for @ trip © ee . 2 = 

to the interior over the Central Railroad. First, 1 went boy "e711 to % { 
4 

ql 
t 
i 

i 
. 

; 

, i 
i 

i 
\* 



( 
j 

; 

a ae ee at 

| 
\} 
i 

r 

pas, Pa 

Oroya (12000 ft.) where is located the Cerro de Pasco Company's smelter. 

Mrom here by automobile I went to Tarma and La Merced and by horse to 

Colonia Perené (2000 ft.) a large coffee plantation. Heturning to Oroya 

I went t Junfn On tue Yailroad about half way to Ce:ro de Pasco, where 

i was inet and conducted to ATACSALCO, a large sheep ranch about l2 miles 

to the west. At Cerro de Pasco (14800 ft.) I was tendered courtesies by 

pot, manager of the Copper Company I went to La quinhua an: to 

Goyllarisquisga, a coal mine where I descended by cable over a nile to warmer 

slopes. i then returned to Lima and lett Callao for Nollendo November 14, 

Arriving at iiollendo I took the southern Railroad for Arequipa (7000 ft.} 

Woere 1 remained a few days and went on toward Cuzco to Chuquibambilla 

(18000 ft.) where there is a Government experiment station in charge of 

Colonel Stordy, an ‘snglishmen. On November c9Yth I Srrived at Cuzco, one 

of the centers of the old Inca Empire. ‘here is a railroad under construction 

froi: Cuzco down through the valley to santa Ana, wnich nas reached to 

Kilometer 63 not far from Ollantaytambo. MThroug: tne courtesy of the head 

sipinees, Il was able to go here and also about 10 miles further down the 

river. I returned to Cuzco and went back over the railroad to Juliaca and on 

over Lake Titicaca tc La Paz in Bolivia, where I arrived December 9th. 

aye 

fue Averican Legation anu the Consulate in La Paz were very helpful 

and brought ine in touch with people wno extended any courtesies to me. In 

© ERC RR, SOMO a Cea AR CHOIR 

company with Mr. Dage, and inglishman living in La Paz, I visited Mte Illi- 

mani (22000 ft.), a snowcapped vo.cano about 40 miles from La Paz and 

ascended to the glaciers at about 16000 feet Another trip from La Paz 
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north of Capital. This trip was made through the courtesy of the birector 

of the newly constructed railroad from La Paz to Fongo. The Director 

furnished passes for myself anu Mr. Otto Buchtien, who accompanied me as guide 
— 

Ps at the as oy yee en py» whe Gs Aiea Mla oe ak | 4 Poot mi a o ae a . Po eth ge ed my my Mi git, age joe: hay hae tin tg bay Poon es . ey it dine. eo wad 

erpreter, ana furnished mules for a week's journey through North and 

fe FN ol ak ; sels F PN Ge ge. Rca ie + ie Pr a. * He ne AY he aaa oe aa h Yungas, a great coca-growing region. Mr. Buchtien is a German 

+ Aine oa) “oe Lag ~% "7 mei S | ey i? + a vr di | ne nd we “ ‘ Te Satie an "4 a a 1 Pgs Se} . " a ra “_ ae ie ar Fa iy tom om botanist long resident in bolivia. On danuary 3 I arrived at Cochabamba where 

ft spent several days in a fertile semitropical agricultural valley. 

Toe last excursion in Bolivia was to the soutnern border over the 

ranscontine tal railroad to Buenos Aires: ‘This has not bean completed 

but is under construction from Atocha to Villazon. ‘through the kindness 

of Mr. Trueheart, manager of the Ulen Contracting Corporation that is 

constructing the road I was furnished with passes on construction trains 

and with a wan and mules for overland travel between railneads. The round 

E .. trip took about ten days. Coming back to Uyuni I went to Antofagasta, Vhile, 

where I embarked on a Grace Line steamer for Fenama January eoth. 1 arrived 

in New York February 17th. 

! , Topography and Climate. 

Tne three countries lie mostly in tue dndes, or Cordillera as the 

great mountain system is called there. Along the Pacific coast is a 

plain varying in width from a few miles to as much as 100 miles. Hast 

of this is the mountain system consisting for the most part of two main 

chains with high valleys or plateaus between. On the east of the mountain 

system the slopes and foothills merge gradually intc the Amazon Valley 

% 

in tne north and into the Feraguay Valley in the southe 
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I 
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The countries lie entirely within the Tropics and the climate is 

tropical but is profoundly modified by the great altitudes of the ioun- 

tains. The coastal plain is well watered in northern Lcuador but is one 

of the driest deserts in the world in Peru. The bastern slope is moist and 

in many places is covered with tropical rain forest. In the mountain region 

the rains are distributed unevenly and there is usually a well marked rainy 

and dry season. Further détails will be considered under each countrys 

wCuadore 
\ 

itty 

in the northern part which is similar to the Colombian plain to the north. 

‘he rainfall decreases toward the south, especially in the vicinity of the 

coast. Around Salinas, at the point of land west of Guayaquil, arid 

conditions prevail, though further inland the rainfall is sufficient for 

crops. Toward the Pcrtvian border the aridity increases rapidly and soon 

Gesert conditions prevail as indicated below under Peru. 

9, 

je be wa fne Cordillera consists of two main chains with several cross r 

and valleys between. ‘Tulcan, Ibarra, .uito, Ambato, Hiobamba, Cuenca, 

and Loja, the important cities of the mountains, are all in valleys or 

rise to several thousand feet higher. fone Cordillera above tree line 

is usually called the Sierra. several peaks rise to such heights that 

tae, are permanently snowcapped. Of these Chimborazo and Cotopaxi are the 

depressions and the connecting roads pass over ridges. ‘The valleys are from 
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cetter known, rising to an altitude of more than 20000 feet. 

On the eastern side of the Cordillera the terrain slopes to the 

amazon vailey. ‘the castern part of scuador lying in the margin of this 

great valley is called the Oriente. it is covered with danse rain forest pind 

is only partly explored. “he wooded slopes of the eastern Andes are known 

as montana. 

Agriculture of Mcuacor. 

coffee 
the chief products of the coastal plain are cacao, sugar, rice, and 

bananas; in tie elevated valleys, corn, beans, alfalfa, cotton, wheat 

and barley. In tne uplands there are many ranches. The paramos or elevated 

plains an.. hills above tree line are well supplied with nutritious grasses and 

will support a Lares number of cattle. At present the number is far below 

the ultimate limit. Cattle ana sheep can range over these paramos througnout 

tne year up to the snow line which is usually from 15000 to 16000 feet. ‘The 

water supply.is sufficiently abundant. 

4 large ranch was visited in northern Heuador. ‘This ranch, owned by 5Sre 

Don Virgilio Tamayo, is called Hacienda La Kinconada. It lies at an altitude 

of 9000 to. LOOOO feet ay comprises several square miles of land extending 

to the Colombian border. 

it supports 2500 head of cattle but would support much more stock. The 

stock graze on tne native grasses. For the use of horses and milk cows the 

owner raises tame grass and alfalfa. The iatter is cut every four montas. 

The chief crops are potatoes and barley. 

Three large plantations were visited by me on the coastal plain. The 

first was a sugar plantation at Milagro; the second a plantation managed 
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by Mr. James Horer, formerly of the U. 3. Department of Agriculture, where 

tne chief crops were cacao, coffee, and bananas; the third at Teresita, near 

Bucay owned by Mr. J. A. Uleveland, chiefly devoted to bananas. 

traveling in scuador. 

4 railroad runs fro vuayaquil to guito, passing through Huigra, Riobamba, 

and ambato. Other important places lie at some distance from the railroad and 

must be reached by uorse or mle. As indicated under itinerary three trips 
i 

were taken to outlying points. For these trips mules (or horses} were hired 

for specific portions of the trip, or sometimes for the entire trip-- depending 

n the length. ‘The horses inpiaded a riding animal for myself and one for 

the interpreter, anu often also one for the muleteer, the Indian who had charge 

of tne animals. One or two animals were necessary for the “cargo" or packe 

I brought frou. “washington my own saddle, a ll-inch MeClellan army saddle, since 

pad together with two blamkets and a water-proof poncho, because many of the 

inns or huts where one mist spend the night are unprovided with beds or the 

beds are uncomfortable anu unsanitary. It is necessary to take with one a supply 

of food to supplement that which may be obtained from tie country. The pabamos 

are cold because of the altitude ana plenty of warm clothing must be taken, 

Forse feed. 

It is interesting to note the kinds of horse feed available. No grain is 

fed to saddle or pack animals. When an outfit reaches a stopping place for the 

night horse feed is the first item to which attention is directed. ishere 

alfaifa is grow it is the most satisfactory feed. Other feed obtained was 
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green barley, green corn, anu green sugar cane. In southern Ecuador between 

santa nosa and Loja brown sugar was commonly fed to animals. ‘This comes in 

cakes like small bricks and is datioa raspadurae It is made by boiling down 

the raw sugar juice without purifying in any way, giving a dark brown mass. 

Animals are very fond of it. Another feed for animals is obtained from a 

wild grass which has been brought under cultivation by transplanting the 
New? 

e 

roots. This is Axonopus iridifoliw aid is called gamalote (or ¢ gramalote}. 

she grass is cut and fed green like alfalfa. 

FeTruU. 

In a eeneral way the main subdivisions intc coastal plain, vVordillera, 

and oriente continued fro: scuador into Ferue The coastal plain is extremely 

arid an. constitutes one of the most desert regions of the world. In much 

orf the region rain falls only at intervals of several yearse- somebines as 

much as fifteen. There are several rivers from the mountains that flow to the 

seae To the valleys of these rivers the agriculture is confined. The soil 

is fertile and when irrigated from these rivers produces abundantly. The 

chief crops here are cotton, sugar, and fruits, especially the grape. The 

Cordillera or Sierra contains two or three ranges and includes several high, 

snowcapped peaks of over 20,000 feete The valleys between are in the central 

and southern part expanded into broad plateaus of 12000 to 14000 feet 

elevation. These uplands are called Ponad and correspond to the pa Sramos 

of scuador. 

In Peru the rivers in the valleys of the north and central part flow to the 

north an. finally east to join the Amazone Iquitos in the north-eastern part lies 
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on the Maranon Ver at an altitude of only 350 feet ana ocean steamers 

ascend to this point from the Atlantic Ocean. As one passes down these 

valleys one goes from the temperate into subtropical ana tropical regions 

in rapid succession. On the eastern slope of the eastern Cordillera the 

conditions are similar to those found in the Oriente of scuador,. 

Agriculture of Peru. 
Franses 

Cotton and sugar have been mentioned as the chief products of the 

coastal plain. In the Sierra and at intermediate altitudes the crops are 

barley, wheat, potatoes, beans, corn,and alfalfa. in tne subtropical valleys 

coffee is important. In the forests of the upper :waters of the Amazon rubber 

has been important but within recent years the rubber industry has suffered from 

the competition from the #ast Indies. 

At 12000 feet altitude crops for the most part are wanting though some 

things can be grown in protected places. Barley and beans are grown at the 

highest altitude, then, at a somewhat lower altitude, come corn and potatoes, 

ee wheat and alfalfa. 

There are certain indigenous crop plants used at high altitudes by the 

natives. among the more important of these wk quinoa (Chinapo odium quinoa), 

oca (Oxalis tuberosa) and papa lisa (Ullucus tuberosus). The seeds of quinoa / Bd, it 3 4 

are used for porridge; the tubers of oca and papa lisa are used in the same 

* 

manner as potatoes. All are grown at nigh altitudes. 

2] 

tah 
An important crop of the semitropical valleys is coca which will be 
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referred to under Bolivia, as in that country it came under my personal 

observation. 

The Grazing Industry in Feru. 

The high valleys anc punas of Feru are covered with an excellent growth 

of grass. I1 visited two ranches'in Peru and had an excellent opportunity to 

observe the metnods Used there in the sheep-raising industry. The first 

was at the Atocsaico Ranch, twelve miles southwest of Junin on the railioad 

from Oroya to Cerro de Pasco. From Oroya (12000 ft.) to Cerro de +asco 

partly of hills and 
we (14300 ft.) there is a gradual ascent through a plateau 

partly of level valley land. 

The ranch contains many thousand acres and is devoted primarily to 

sheep-raising for wool. ‘They keep about 36000 sheep, 1100 cattle and some 

horses. The sheep graze the year round and there is plenty o! running water. 

The grass is abundant and the quality is as fine as I have seen any where. 

there is an electric power house with water power. From this there is electric 

S ep 4 rs ia Ea ot , 4 CVOST - Wo ony oe) Pore ara “ an PeE5 oh € ey yore FA ty yh 

light and stoves and the power rums the wool press and a circular saw. The 
hat 

2 

sheep are dipped in a modern dipping arrangement and the cattle are vaccinated 

ey ; 3 co pin ani 
for black leg. The fences, equipment, anc outfit generally +s up-to-date and in 

good condition. They allow 2 sheep to 3 acres ana consider 1 cow equal to 7 

sheep in grazing. About 60 toms of woel are produced each year. ‘here was an 

equipment for shearing sheep by mechinery but it is not used as it was found that 

tae shearing was too close and the snorn sheep suffered from tne cold at that 
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ij 
i 

tf 



altitude. ‘ne excess of sheep are sold for mutton. As a by-product there are 

‘the skins of these and of those that die from other causes. The sheep suffer 

fro: in, F tne attacks of foxes and condors. These are snot and a bonus paid on pre- 

sentation of the dead animals. The labor comes from Indian families who are 

kept as tenants contributing a definite amount of time. The quality of the 

sheep is kept up by importing 50 rams from argentina every third year AS 

there are no trees on the place (above timber line) timber must be purchased. 

The cheapest source of timber is old ties of Oregon fir bought from the 

railroad. The defective wood is removed leaving the sound interior. VFoles 

be} are brought up from Tarma to be used as secondary posts between the larger ones 

of the Oregon fir. The principal fuel is peat.from turf. The ranch makes its 

own lime from the native limestone using sheep manure as fuel. With the lime 

-ement is made for walls and buildings, 

The next ranch visited was the Government Experiment Station at Chuqui- 

bainbilla on bie high plateau between Juliaca and Cuzco. The altitude here is 

about 13000 feet. There is a gradual rise from Juliaca to Lahaya and the 

the railroad descends to Cuzco (about 11500 feet). The plain or broad valley oy 

narrows to the summit at La Raya. The director:of the station is Colonel 

otvorcy, an snglishwan. The ranch contains 18000 acres upon which there are 

now 15000 heac of sheep. The native sheep are being improved and the stock 

built up by means of imported Huropean (English, Scotch, an: French) rams, ei 

The equipment is modern, including a good cement dipping tare . The grass Sie? 
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1s abundant and the grazing good. Nodern methods are used in caring for 

the sheep. It was lambing season while I was there. The ewes''udders were 

bcing washed (before lambing) with a disinfecting fluid to prevent a certain 

disease among the lambs (a serious-- usually fatal-- dysentery). At one farm 

there were 1500 lambs one or two days old. A sleet storm came up and the 

mothers tried to protect the lambs by standing over them. Ichu grass (Stipa 

ichu) is abundant on the hills, growing in bunches. This is not considered 

& good forage srass as it is coarse and wiry, but it was snipped and nibbled 

by the stock, mostly horses, cattle, and llamas, rather then sheep. 

wnile at Oroya I took an excursion down the eastern slope to the Colonia 

Ferené on the Perené river. ‘his is a coffee plantation at an altitude of 
) 

2000 feet. There are here 1600000 coffee trees. 

Two grasses are grown here for green feed ‘for the work animals on the 

place. One is guinea grass, called here zaina (Fanicu.. maximum). The otter 

is the same grass ientioned as grown by Mre Uleveland at Teresita, icuador, 

and there called gamalote (Axonopus iridifolius). Here the name is maicillo 

(little maize). The wild plants were transplanted to the field. 

Bolivia. 

Bolivia lacks the coastal plain as it is cut off from the Facific Ocean. 

The western range of the Cordillera forms the boundary between bolivia and 

Chile. The eastern Cordillera passes south fron Poru and bends tc the east- 

ward and then south gradually merging into the plateau which extends south 

into Argentina. Thus the western part of Bolivia is a great elevated plain 

from lake Titicaca to Argentina, mostly 12 to 13000 feet altitude, and 
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400 miles long by 100 to 200 miles wide. All the western part of this plain 

drains into Lake Titicaca and Lake Poopo, an inland basin . The waters of 

the latter are salt ani. the southwestern part of the plain is a salt desert 

containing besides common salt many other minerals, Seneed lally boraxe 

Fae) oat a ec % a, one iy “pie ce At 4 bat ~~ me “Ye gn * ‘fh ~ . aT ae ee Pw by e eastern range slopes off into the lungas region which eal © i! ok ~~ © 
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is monta or wooded slope. Still further north lies the Beni the rain Be 
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forest of the Amazon valley. This is sparsely inhabited except by Indians and 

formerly was ; exploited c efly for rubber. Trinidad is the chief town of this 

district. 

The eastern part of Bolivia is a plain sloping to the Paraguay river which 

forms. the boundary between Bolivia and Brazil. This plain merges on the south 

slains of northern arg sontiael the drainage being into the fraraguay 

riveree The scutheastern part ro called the Chaco. vome of this territory 

Oruz 
hods we bee ti = bate es Sat & ct @ with Paraguay. The eastern part of Solivia is the santa 

region, mainly devoted to stock-raising, with Santa Cruz as the chief towne 

The’ climate becomes more arid toward the south aud much of the region, 

especia.ly toward the s uthwest,is deserte 

Most of the inhabitants of Bolivia are to be found in the southwestern 

fourth of the country from Lake Titicaca to the provinces of Cochabamba and 

Tarija, excluding the western parts of the provinces of Oruro and Yotosi 

which are alkali desertse 

“he main industry of Bolivia is mining, but agriculture occuples an 

Aa iideaios ib = om _ ms he ba ay r wt ; ‘ae ry hn de ek ue ca Pe din of a what gon Part oe important position. Mucni of the alto or high plain is too cold for crops. 

BR cee sie a tT va ah ty fy "ere on os lee oy ah * F ra “4 7 EO e% rt ot few F, 

Barle y beans are grown in protected places. These crops and potatoes, 

“s ‘. aed 
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wheat, and alfalfa are grown on slopes and high valleys down to the montana 
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eans referred to are called habas and are the same 

as the broad bean of Europe (Vicia faba, Faba vulgaris), with large flat dark- 

“4 Sip ~~ 7 = oye * sol te my 

colored seeds. I visited 

tural valleys on the eastern 

i lies in a bowl 1500 feet 

Cochabamba which lies in one of the fertile agricl- 

slope of the Cordillera. la Faz, the capital, 

below the level of the alto (AS85000 ‘ftst. At the 

higher altitudes are found the native crops quinoa, oca and papa lisa mentioned 

under Ferue 

An important crop in 

large amounts of invested 

requires technical skill. 

is given to the bushes. Tf 

young as with tobacco and 

a, areas ss requiring sxill 

sacks to the in pales or 

7 i es . tyg + a cH > he é Yo 

Mac leaves are mixed with 

‘male Indian has a quid 

Bolivia is fairly wel 

A branch from the latter e 

ge he Doe i iy i I ol i de unig 
at La gulaca in argentina 
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Tnarough the courtesy of the Ulen Contracting Corporation I was able to go 

over this break from Atocha to La Quiaca. A branch line 

another to Potosi. 

ots webs 

the Yungas region is coca. The industry represents 

capital as coca farming is a special branch and 

The hillsides are carefully terraced and much attention 

he seedlings are raised in seed beds, protected when 

transplanted to the terraces. The picking is also 

as in the case of tea. The coca leaves are shipped 

alto where they are extensively used by the Indians, 

specially prepared ashes and chewed. Nearly every 

this distending one of his cheeks. 

1 provided | with trunk-line railroads. Rsilroads 

© in Peru anc to Arica and Antefagasta in Chile... 
\ 

goes south and ultimately whll connect with the main line 

for Buenos Aires. At present there is a break in 

pny of 4 a a 4 fe hey oy Seo fa 5 et i be an aie Wael th _4 é@ south over which the road is now under construction. 
é 

j 

e 

coes to Cochabamba and f 
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Since the UPay BoOProarlum of Harvard Univeris Uy and the New York 

Botanical Garden contributed funds for the work in meuador, the collec- 

i A ala , ee a eo gs LO Pale i ng SARL Se EPH ML RRP Oye PRL RTD Ta cape AR set at can ak nikon a s 

tions nere inc. uded all Ki nds ot flowe Lue plan bSe nese were mage 10 

Herbarium. 

Tra tatal xn 1 AERO Ea Ue Sage ess 3° iin H79¢ . 4 OAC A v. 
Mie FotalL numper GolLllectea 1n tCuacor Was 2136 (19914 tO 2av0: O ) e in 

De awh “, of a ¢ ar ae ar 4 - gs ay He ae a ie Pay gee PINTS PPO : ai sii Me Ta, aan 

reru ana #9Q 1 1Via COLLESC t 10ns were cont ined tO tne a rasses e aS LTOLLOWS: reru s 

“ 

507 numbers; Bolivia, 364 numbers. In addition <0 numbers were obtained 

at La guiaca, Argentina, and 9 numbers at Antofagasta, Chile. 

Tne Grass Herbarium is fortunate in possessing already a good collection 

of grasses from Bolivia obtained by Dr. Otto Buchtien. Also we have the 

v3 of species described by Heckel and by Filger from these:regions. ecently 

we obtained the grasses collected by McBride and his assistants in Peru. 

Altogether we have material for a satisfactory account of the grasses of the 

Cel ral cr al Andean 
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