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1, Desert vegetation at Arroyo Catavifia, northern Baja California.

2, Cactus forest, Mexquititldn, Guerrero.

1, Humid tropical forest exterior, Santa Lucrecia, Veracruz.

2, Swamp forest, Contoy Island, Quintana Roo.

1, Forest interior near Apazote, Campeche.

2, Tree fern in partially cleared area, Jaltipan, Veracruz.

1, Interior of marsh, Altamira, southern Tamaulipas.

2, Savanna area near Apazote, Campeche.

1, Spanish cedar (Cedrela mexicana).

2, Mahogany, or caoba (Swietenia macrophylla).

1, Guicima (Guasuma wulmifolia), a tree widely distributed throughout
tropical México. Yohaltiin, Campeche.

2, Guarumo (Cecropia mexicana), a tree widely distributed throughout
tropical México. Yohaltiin, Campeche.

1, Typical savanna vegetation along Pacific coast near Chicapa, Oaxaca.

2, Typical 8avanna vegetation along Gulf coast near Jaltipan, Veracruz.

1, An imposing forest interior where underground waters have produced
a heavy growth of giant fig trees and tall palms in an arid general
area near Manzanillo, Colima.

2, Sand dunes encroaching on vegetation along Gulf coast near Puerto
México.

1, Forest interior during dry season when trees are nearly leafless, near
Chichén-Itza, Yucatan.

2, Wall of large natural well, or cenote, Chichén-Itz4, Yucatan.

1, Vegetation along bank of stream near Carrizal, Veracruz.

2, Vegetation on small island near Zihuatanejo, Guerrero.

1, Palm forest (Attalea cohume), near Papayo, Guerrero.

2, Wild fig (Ficus lentiginosa), near San Jer6nimo, Guerrero.

1, Attalea palms encircled by young wild fig (Ficus lentiginosa).

2, Climbing cactuses, near Carrizal, Veracruz.

1, Shore of Laguna de Coyuca, Guerrero.

2, Low forest on broken shore line, near Acapulco, Guerrero.

1, Tidal lagoon near Manzanillo, Colima.

2, Nesting site of Brewster’s booby (Swula brewsteri) on small island near
Zihuatanejo, Guerrero.

1, Mesquite (Prosopis julifiora), near Progreso, Yucatin.

2, Orejon tree (Enterolobium cyclocarpum), Mérida, Yucatan.

1, Silk-cotton tree (probably Ceiba pentandra), near Taschin Campeche.

2, Silk-cotton tree (probably Bombax ellipticum), near Cayacal, Guerrero.

1, Vegetation along Rio Balsas, near village of Rio Balsas.

2, An unidentified centuryplant (Agave), near La Salada, Michoacan.

1, Mangrove-bordered tidal lagoon near Tonal4, Chiapas.

2, Mangrove-swamp interior near Progreso, Yucatan.
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19. 1, Jicara tree (Crescentia alata), near La Salada, Michoacén.

20.
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22,

23.

24.
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27.

28.

30.
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32.

33.

2, Jicara tree (Crescentia cujete), near Progreso, Yucatan.

1, Unidentified cactus of giant size, near Carrizal, Veracruz.

2, Treelike plant (Beaucarnea inermis) with trunk enormously cxpanded
at base, near Carrizal, Veracruz.

1, Maya Indian ruin at Chichén-Itz4, Yucatin, as it appeared before ex-
cavation, February 5, 1901.

2, Maya Indian structures, ancient and modern, Chichén-Itza, Yucatan.
February 5, 190I.

1, Hennequen or sisal (probably Agave sisalana), extensively grown for
the fiber, near Mérida, Yucatan.

2, Stripping plant for agave leaves, and sisal-fiber drying, near Mdérida,
Yucatan.

1, Pack outfit, E. W. Nelson leading, on coastal trail near Cayacal, Guerrero.

2, Hacienda of Santa Efigenia, southeastern Oaxaca.

1, Forest interior at 7,500 feet, near Omilteme, northwest slope of Sierra
Madre del Sur, Guerrero.

2, Forest interior, liquidambar and oaks among dominant species, at about
5,500 feet, near Jalapa, Veracruz.

1, Nest of solitaire (Myadestes obscurus obscurus), near Omilteme, north-
west slope of Sierra Madre del Sur, Guerrero.

2, Nest of warbler (Basileuterus belli clarus), near Omiiteme, northwest
slope of Sierra Madre del Sur, Guerrero.

Typical landscape aspects near San Vicente, in upper part of valley of
Rio de Chiapas, Chiapas.

1, Mixed vegetation near head of Caiién de los Reyes, southern Baja Cali-
fornia.

2, Valley of Anita, southern Baja California.

1, Desert vegetation near Bahia de Concepcion, Baja California.

2, East front of Sierra de la Giganta, Baja California.

1, Cabo San Lucas, Baja California.

2, Volcan de Jorullo, Michoacan.

1, Wild fig (Ficus palmeri), near Cabo San Lucas, Baja California.

2, Creeping cactus or chirinola (Machaerocereus eruca), near Santo Do-
mingo, southern Baja California.

1, Giant cactuses (Pachycereus pringlei and P. pecten-aboriginum), Tres
Pachitas, southern Baja California.

2, Pitahaya dulce (Lemaireocereus thurberi), near Matancita, southern
Baja California.

1, Giant cactus (Pachycereus pringlei), San José del Cabo, Baja California.

2, Giant cactus (Pachycereus pecten-aboriginum), near Cabo San Lucas,
Baja California.

1, Paloverde (Cercidium peninsulare), near Santa Anita, southern Baja
California.

2, Paloblanco (Lysiloma candida) forest in valley east of San Ignacio on
trail to Santa Rosalia.

1, Bursera odorata, near El Potrero, southern Baja California.

2, Candelilla (Pedilanthus macrocarpus), near Matancita, southern Baja
California.
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36.
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40.

41.

42.
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46.
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49.

1, Matacora (Jatropha spathulata), near Santa Rosalia, southern Baja
California.

2, Pitahaya agria (Machaerocereus gummosus), Espiritu Santo Island,
Baja California.

1, Palo de Adan (Fouquicria peninsularis), near San Andrés, southern
Baja California.

2, Giant viznaga (Ferocactus diguetii), a remarkable species known only
from islands in the Guif of California.

1, Viznaga (Ferocactus wislizenii), San José del Cabo, Baja California.

2, Ibervillea sonorae, Isla Ceralvo, Baja California.

1, Sierra de los Cocopahs (east side), Baja California.

2, Ocotillo (Fouquieria splendens) and cholla cactus (Opuntia bigelovii),
Calamahué, Baja California.

1, Cirio (Idria columnaris), near San Fernando, Baja California.

2, Yucca wvalida, near Santo Domingo, central Baja California.

1, Mixed vegetation near Camargo, Tamaulipas.

2, Mixed vegetation, viznaga (probably Ferocactus orcuttii), Ephedra, and
small species of Agave, San Matias Pass, between Sierra Juirez and
Sierra San Pedro Mértir, Baja California.

1, Rio de Zamora, near La Barca, Jalisco.

2, Cafién de Oblatos of the Rio Grande de Santiago, near Guadalajara.

1, Pinus oocarpa, Valley of Comitan, Chiapas.

2, Oak woods draped with Spanish moss (Tillandsia) on hills near Comi-
tan, Chiapas.

1, Looking down the canyon from lava-capped plateau near Tinaja Santa
Ana, central Baja California.

2, A few miles northeast of San Francisquito, near Gulf of California, Baja
California, showing extremely arid and sterile character of the country.

1, Hardy River near Volcano Lake, Baja California, in April 1905.

2, Laguna de Meyran, the sump in bottom of an interior basin, southern
Coahuila, March 28, 1926.

1, Copalquin (Pachycormus discolor), Sierra de Santa Clara, Baja Cali-
fornia.

2, Temporary camp at basec of copalquin, at Tinaja de Santa Clara, in
Sierra de Santa Clara, Baja California.

1, Camp at Yubay, central Baja California. E. W. Nelson at work.

2, Pinus oocarpa and fan palms, foothills of Sierra Madre del Sur, near
Chilpancingo, Guerrero.

1, Sail cargo boat, near Ocotlan, on Lago de Chapala, Jalisco.

2, Cargo boat under sail on Rio Grande de Santiago, near Ocotlan, Jalisco.

1, Houses of fishermen, made of tall cattail-flags (Typha), near mouth
of Rio de Lerma, Lago de Chapala, Jalisco.

2, Dike at east end of Lago de Chapala, Jalisco, as it appeared January 18,
1935.

1, E. W. Nelson taking eggs of glossy ibis (Plegadis falcinellus) from nest
in tall flags at east end of Lago de Chapala, Jalisco, June 25, 1903.

2, Nest of brown towhee (Pipilo fuscus potosinus) in mesquite tree, La
Barca, Jalisco, June 28, 1903.
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50. 1, Delta of Rio de Lerma, looking across Lago de Chapala, Jalisco.

2, Mud geyser, or “volcano,” near Volcano Lake, northern Baja California.

s1. 1, Tinaja de San Juan, a natural water-storage tank, in hard lava, 5 miles
north of San Ignacio, Baja California.

2, Desert after torrential rain, near La Cruz, southern Baja California.

52. 1, Giant cactus (Pachycereus pringlei) on road from Santo Domingo to
Calmalli, Baja California.

2, Giant cactus forest (Pachycereus pringlei), near Guaymas, Sonora.

53. 1, Agave nelsoni and the cirio (Idria columnaris), near San Fernando, Baja
California.

2, Nest of Gambel's quail (Lophortyx gambelii) in thicket near Volcano
Lake, northern Baja California.

54. 1, Garambullo (Lophocereus schottic), near San Francisquito, Baja Cali-
fornia.

2, Nolina bigelovii, a characteristic desert species of rocky hillsides from
central Baja California and Sonora north to southern Arizona and
California.

55. 1, Pine and oak forest at 7,500 feet altitude, 20 miles southeast of Teopisca,
Chiapas.

2, Valley of Rio San Antonio, where it emerges from the western side of
the Sierra San Pedro Martir, Baja California. °

56. 1, Laguna de Tultengo, near Apam, Hidalgo.

2, Marsh near Tochimilco, Valley of México, México.

57. I, Mixed forest on north slope of Sierra de la Laguna, southern Baja
California.

2, Results of peculiar habit of ant-eating woodpecker (Melanerpes formi-
civorus formicivorus), near Canjob, Chiapas.

58. 1, Lago de Patzcuaro, Michoacén,

2, Shallow lake near San Martin, Texmelucan, Puebla.

50. 1, Marshes near head of Rio de Lerma in Valley of Toluca, México.

2, Interior of marsh near Lerma, México.

60. 1, Washerwomen utilizing the great springs at Almoloya del Rio.

2, Marsh just below the springs at Almoloya del Rio, México.

61. 1, Nest of Virginia rail (Rallus limicola) in marsh near Lerma, México,
July 8, 1904.

2, Nest of Mexican black duck (Anas diasi diazi) in marsh near Lerma,
México, July 8, 1904.

62. 1, Nest of grebe (Podilymbus podiceps) in marsh near Lerma, México,
July 2, 1904.

2, Nest of gallinule (Gallinula chloropus) in marsh near Lerma, México,
July 5, 1904.

63. 1, Forest, chiefly of yellow pine (Pinus ponderosa) and sugar pine (P.
lambertiana), at 8,000 feet altitude in Sierra San Pedro Martir, Baja
California.

2, Forest of oaks, large dogwoods, and alders at 8,500 feet altitude on
north slope of Cerro de Tancitaro, Michoacan.
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64.

65.

67.

68.
69.

70.

1, Mixed pine forest and open, grassy meadows at La Grulla (7,000 feet
altitude), near the southern end of the Sierra San Pedro Mirtir,
Baja California.

2, Camp at 9,000 feet altitude on Cerro de Tancitaro, Michoacén.

Forest at about 10,000 feet altitude on north slope of Cerro de Tancitaro,
Michoacan.

1, Highest point of Cerro de Tancitaro, Michoacan.

2, Pinus montezumae var. lindleyi, the dominant tree above 11,000 feet
altitude on Cerro de Tancitaro, Michoacan.

1, Crest of Cerro de Tancitaro, Michoacén.

2, Neveros, or snow gatherers, at about 12,000 feet altitude on Cerro de
Tancitaro, Michoacan, March 1, 1903.

Cerro Ixtacihuatl. Western side, from near timber line at about 13,000
feet,

Southern end of Cerro Ixtacihuatl, looking across high pass from well up
on slope of the Volcin de Popocatepetl, México.

Volcin de Popocatepetl from near summit of Cerro Ixtacihuatl, México.






PREFATORY NOTE

Because of my long, close, and friendly association with Edward
Alphonso Goldman—38 years as fellow research worker, 8 more as
assistant and helper in administration and research under his super-
vision, then 10 years as a fellow administrator and researcher, and
finally 10 years as his supervisor as chief of the section of biological
surveys, United States Fish and Wildlife Service—it seems quite
fitting that I should write a prefatory note to this his magnum opus.

The results of the biological explorations made by Nelson and Gold-
man in México from 189z to 1906 are among the most important
ever achieved by two workers for any single country. These results
should be appraised not only by the valuable biological collections pro-
cured, including 17,400 mammals and 12,400 birds, but also by the
vast fund of information obtained and preserved in thousands of
pages of manuscript reports in regard to the physiographical features,
fauna, and fldra of the country, at that time so little known. Immeas-
urable information that was never preserved on paper vanished with
the passing of these two really great field naturalists.

After the Mexican field work had been completed it was planned
that Nelson would write the report on birds, Goldman that on mam-
mals, and jointly they would compose a report on itineraries, physiog-
raphy, biotic areas, and life zones. At the time of the death of Edward
William Nelson, May 19, 1934, he had some years previously pub-
lished an extensive monograph on Baja California (Lower California
and its Natural Resources: Mem. Nat. Acad. Sci., vol. 16, first
memoir, pp. I-194, pls. 1-34, I folding map, July 1921) and begun
to assemble his notes preparatory to writing a book on the birds of
México. Goldman had from time to time identified many, perhaps
most, of the Mexican mammals, and in June 1928, when he was re-
lieved of all administrative work in the old Bureau of Biological
Survey so that he could devote his entire time to research, he con-
tinued his interest in Mexican mammals. It was not until the summer
of 1940 (fiscal year 1941), however, that “Mammals of México:
To show distribution, life history, and status of all known species”
was designated as a project in the program of work, and not until
the autumn of 1942 that special attention was given to assembling the
accumulated notes and reports on Mexican mammals. The work on
the mammals of México as a project progressed little farther. During

xi
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the summer of 1943 as his immediate supervisor I sat in with Major
Goldman for a heart-to-heart talk on his research work—a type of
visit in which we frequently indulged. Among other things I told him
that in spite of his vigor he was not going to live forever, and that
when he went nobody would be able accurately to write a report on
the Nelson and Goldman itineraries, or to describe the physiography,
fauna, and flora as they saw it. I further suggested that he concen-
trate on this one project as the most important he could do, that others
could write a report on Mexican mammals, but only he on his travels.
Accordingly, in the program of work for the fiscal year 1944, the
project on “Mammals of México” was deleted, and instead appeared
“Biological localities of México: Itineraries, descriptions of localities,
life zones, biotic areas, and fauna notes of the Nelson-Goldman field
explorations in México.” He worked diligently upon the project
almost to the day of his lamentable death, September 2, 1946.

In general arrangement and treatment of subject matter this re-
port appears about as we planned it in our numerous discussions. I
had suggested that there be included a list of all persons who had
collected natural-history material in México, with a very brief out-
line of the work of each. Goldman had started this list at the time
of his death, but it was incomplete, and very little pertinent data ac-
companied the names. I have reviewed and edited the entire manu-
script, most parts of which were fairly complete. The chapter on
“Biotic Provinces” I have in many places revised, and the discussions
of mammals and lists of mammal species are mostly from my pen.
The original manuscript was accurately and meticulously prepared
by Goldman, as was characteristic of him. The only possible mis-
take that seemed to occur more or less persistently was an exaggera-
tion of the number of miles as expressed in distances traveled. It
is as if Goldman used ‘‘horse-back miles” or “foot miles,” instead of
direct distances. Thus, for example, he says of La Salada, Michoacan,
March g-24, 1903: “La Salada is a ranch at about 2,000 feet, 40 miles
south of Uruapan, Michoacin. On March 8 we left Uruapan and
traveled about 28 miles in a southerly course, following a narrow
valley for some distance, and then, after crossing a ridge at about
6,500 feet, wound down through the foothills to the ranch of Las
Pilas in the arid country near the base of the foothills on the north
side of the valley of the Rio Balsas. On March 9 we continued
southeasterly from Las Pilas, 12 miles across an open plain to a small
canyon about 2 miles from the ranch of La Salada.” Actually La
Salada is less than 25 miles from Uruapan in a direct line, and lies
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slightly west of south of it, at longitude 102° + W. and latitude
19°07" N.

All distances as shown on the Locality and Route Map of México
(following page 34) are as accurate as can be expected.

The bird names have been checked and brought up to date by Dr.
Herbert Friedmann, U, S. National Museum,

HartLEY H. T. JACKSON.

Section of Biological Surveys,
Fish and Wildlife Service,
U. S. Department of the Interior.






BIOLOGICAL INVESTIGATIONS IN MEXICO

By EDWARD ALPHONSO GOLDMAN

Formerly Senior Biologist, Fish and Wildlife Service,
U. S. Department of the Interior, and Research
Associate, Smithsonian Institution

INTRODUCTION

Field investigations of mammals and birds in México were initiated
by the Division of Economic Ornithology and Mammalogy (later
the Bureau of Biological Survey) of the United States Department
of Agriculture, as a part of general surveys designed to afford in-
formation bearing on the numbers, distribution, and habits of species
in North America as a whole.

Edward W, Nelson, who was still a young man of 36, with 5 years’
experience as a naturalist in Alaska, and who had been a member
of the Death Valley Expedition in California, was detailed to traverse
a central section of the republic, the work beginning at the port of
Manzanillo on the Pacific coast in the state of Colima in January
1892. The writer, at the age of 18, accompanied him as assistant.
At first it was assumed that investigations would be restricted to
rather local areas, but the mammals and birds proved to be much
less well known than was anticipated. A large, previously unknown,
tropical woodrat (Hodomys alleni) was taken the second day, and
the collection of other new mammals soon followed. With the dis-
covery of new species, some of which represented new genera as
well, further interest was aroused. The work in the field was
extended and carried on year after year, with some seasonal inter-
ruptions in the later years, until 1906, when most of the important
parts of every state and territory had been included in its scope. Most
of the islands off the coasts were visited, and in the winter of 1895-96
a short trip was made through the highlands of southwestern Guate-
mala. The field work was concluded with a journey extending the
entire length of Baja California, with a pack outfit, in 1905 and 1906.

Although attention was devoted primarily to investigations of
mammals and birds, collections of reptiles, amphibians, and plants
were also made, and the field reports embody much general informa-

SMITHSONIAN MISCELLANEOUS COLLECTIONS, VOL. 115 (WHOLE VOLUME)
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tion concerning the physiography and climate of the country. The
mammals collected number 17,400 specimens, and of birds 12,400
were taken. The mammal collections include 354 species and sub-
species described as new, and a considerable number of the birds,
reptiles, amphibians, and plants taken received new names. All the
specimens are deposited in the United States National Museum.

Aside from the descriptions of species and subspecies new to science,
the material gathered in México has been used in the revision of
many groups of mammals and birds. The birds have been used espe-
cially in the preparation of the “Birds of North and Middle America”
(U. S. Nat. Mus. Bull. 50) by Ridgway and Friedmann. The material
has also been helpful in providing the answers to many questions
concerning the distribution of species in North America as a whole.
An account entitled “Lower California and its Natural Resources”
(Mem. Nat. Acad. Sci., vol. 16, 194 pp., illus., 1921) was prepared
for publication by Dr. Nelson; “Mexican Tailless Amphibians in the
United States National Museum” (U. S. Nat. Mus. Bull. 160, 224 pp.,
illus,, 1932) by Remington Kellogg; and “Plant Records of an
Expedition to Lower California” (Contr. U. S. Nat. ﬁerb., vol. 16,
No. 14, pp. 309-371, illus.,, 1916) by the writer. No comprehensive
reports covering the results of the Mexican expeditions as a whole
have, however, been published.

In preparing the Gazetteer the very full field notes on many locali-
ties by Dr. Nelson have been used, and in the section on Baja Cali-
fornia I have drawn freely on his narrative covering our travel
through the peninsula. Dr. Nelson was in general charge of our
joint operations in México, and to him, with his lively interest and
enthusiasm and his driving force, is due the chief credit for the large
measure of success achieved.

México, as a whole, is of outstanding biological interest, owing to
peculiar configuration, varied topography, and geographic position,
forming as it does the meeting ground of the teeming wildlife of the
Tropics with that of more northern climes. Although our field work
was planned to cover the country as thoroughly as possible, within the
time and means available, it was nowhere exhaustive, and many im-
portant sections, essentially “biological islands,” were only cursorily
treated.



ITINERARY OF NELSON AND GOLDMAN IN MEXICO

1892

July

July

Aug.

Aug.

”»

24.
18.

17.

24.
28.
30.

3

14.
20.
23.

1I.
16.

10.
13.
23.
24.

12,

II.

15.
22.

AND GUATEMALA, 1892 TO 1906

COLIMA

Arrived at Manzanillo by steamer from San Francisco.

Manzanillo to Armeria (rail).

Armeria to Colima (rail).

Colima, 20 miles southwest, to Hacienda Magdalena (pack
outfit).

Hacienda Magdalena to Colima.

Colima, 26 miles north, to Hacienda San Antonio (pack outfit).

Hacienda San Antonio to Colima.

JALISCO

Colima, Colima, 35 miles northerly, to village of Conejo on
Hacienda San Marcos, Jalisco (pack outfit).

Conejo to Agosto (pack outfit).

Agosto to Zapotlan (pack outfit).

Zapotlan to Sicrra Ncvada de Colima (pack outfit).

Sierra Nevada de Colima to Zapotlan,

Zapotlan to Sierra Nevada de Colima.

Sierra Nevada de Colima to Zapotlan.

Zapotldn to Zacoalco (stage).

Zacoalco to Guadalajara (stage).

Guadalajara, 7 miles north to Barranca Ibarra (pack outfit).

Barranca Ibarra, 4 miles south to Atemajac.

Atemajac to Guadalajara (horse car).

Guadalajara to Teuchitlan (stage).

Teuchitlin to Etzatlin (stage).

Etzatlan to Teuchitlan (pack outfit).

Teuchitldn to Guadalajara (pack outfit).

GUANAJUATO

Guadalajara, Jalisco, to Acimbaro, Guanajuato (via Celaya).

MICHOACAN
Acémbaro, Guanajuato, to Patzcuaro, Michoacin (rail).
Pétzcuaro to Queréndaro.
SAN LUIS POTOS{

Queréndaro, Michoacin, to San Luis Potosi, San Luis Potosi.
San Luis Potosi to Hacienda La Parada.
Hacienda La Parada to San Luis Potosi.
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1892
Aug. 24. San Luis Potosi to Ahualulco.
” 28. Ahualulco to San Luis Potosi.
30. San Luis Potosi to Jestis Maria.
Sept. 1. Jestis Maria to camp in mountains near (pack outfit).
” 6. Returned from mountains to Jesits Maria.
” 8. Jeslts Maria to San Luis Potosi and return.
” 17. Jestis Maria to San Luis Potosi.
20. San Luis Potosi to Villar.
” 28. Villar to San Luis Potosi.

” 29. San Luis Potosi to Jestis Maria.
Oct. 1. Jestis Maria to San Luis Potosi,
MICIIOACAN
Oct. 1-2. San Luis Potosi, San Luis Potosi, to Queréndaro, Michoacan.
” 6. Quecréndaro to Patzcuaro.
” 7. Péatzcuaro to Nahuatzen.
” 15. Nahuatzen to Pétzcuaro.
MEXICO
Oct. 19. Patzcuaro, Michoacin, to Salazar, México.

Nov. 8. Salazar to Lerma.

DISTRITO FEDERAL
Nov. 24. Lerma, México, to City of México, Distrito Federal.
” 28. City of México to Tlalpan.
Dec. 15. Tlalpan to Ajusco.
” 19. Ajusco to Tlalpan.
MORELOS
Dec. 27. Tlalpan, Distrito Federal, to Huitzilac, Morelos.
1893
Jan. 2. Huitzilac to Cuernavaca.
” 10. Cuernavaca to Yautepec.
MEXICO

Jan. 18. Yautepec, Morelos, to Amecameca, México.

MORELOS
Feb. 8. Amecameca, México, to Yecapixtla, Morelos.
” 10. Yecapixtla to Tetela del Volcan.
MEXICO

Feb. 13. Tetela del Volcan, Morelos, to Amecameca, México.
” 21. Amecameca to Volcin de Popocatepetl.
» 26. Volcdn de Popocatepet! to Amecameca.
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1803

Mar.

”

Mar.

Mar.

”

”

Apr.

Apr.

”

May

May

May

”

June

July

Aug.

»

Aug.

”»

1.
2.

Amecameca to Cerro Ixtacihuatl.
Cerro Ixtacihuatl to Amecameca.

DISTRITO FEDERAL

5. Amecameca, México, to City of México, Distrito Federal.

13.
2I.
2Q.

10.
28°

17.
23.

20.
21.

23.

10.

14.
15.
16.

HIDALGO

City of México, Distrito Federal, to Tula, Hidalgo.
Tula to Pachuca.

Pachuca to El Chico.

El Chico to Irolo.

TLAXCALA

Irolo, Hidalgo, to Apizaco, Tlaxcala,

PUEBLA

Apizaco, Tlaxcala, to Chalchicomula, Pucbla (via Esperanza).
Chalchicomula to Pico de Orizaba.

Pico de Orizaba to Chalchicomula.

Chalchicomula to Tehuacén.

TLAXCALA

Tchuacan, Puebla, to Cerro de Malinche, Tlaxcala (via Hua-
mantla).

VERACRUZ

Cerro de Malinche, Tlaxcala, to Perote, Veracruz.
Perote to Cofre de Perote.

Cofre de Perote to Perote.

Perote to Las Vigas.

Las Vigas to Jalapa.

Jalapa to Jico.

PUEBLA

Jico, Veracruz, to Atlixco, Puebla.
Atlixco to Tochimilco.

Tochimilco to Atlixco.

Atlixco to San Martin.

HIDALGO

San Martin, Puebla, to Irolo, Hidalgo.
Irolo to Tepa.
Tepa to Tulancingo.
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1893
Aug. 29
Sept. 2.
» 3.
Sept.  14.
Sept. 15-18.
” 26.
” 27.
Oct. 15.
Nov. 18.
» 22.
” 25.
” 30.
Dec. 3.
” Sa
” 12.
Dec. 13.
Dec. 16.
Dec. 22-23.
” 26.
” 27.
Dec. 30.
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DISTRITO FEDERAL
Tulancingo, Hidalgo, to City of México, Distrito Federal.

MEXICO

City of México, Distrito Federal, to Toluca, México.
Toluca to San Juan de las Huertas, at north base of Volcan
de Toluca.

DISTRITO FEDERAL

San Juan de las Huertas, México, to City of México, Dis-
trito Federal.

CHIHUAHUA

Enroute from City of México, Distrito Federal, to Santa
Rosalia, Chihuahua.

Santa Rosalia to Chihuahua.

Nelson left Chihuahua, Chihuahua, for Washington, D. C.,
while Goldman remained in Chihuahua on vacation.

Official work resumed by Goldman at Chihuahta on this date.

Chihuahua to Gallego.

Gallego to Chihuahua.

Chihuahua to Escalén.

Escalon to Chihuahua.

Chihuahua to Santa Eulalia.

Santa Eulalia to Chihuahua.

Chihuahua to Escalon.

DURANGO

Escalén, Chihuahua, to Mapimi, Durango.

COAHUILA

Mapimi, Durango, to Jimulco, Coahuila.

ZACATECAS

Jimulco, Coahuila, to Cafiitas, Zacatecas.
Caiiitas to Zacatecas.
Zacatecas to Berriozibal.

DISTRITO FEDERAL

Berriozabal, Zacatecas, to City of México, Distrito Federal,
where Goldman rejoined Nelson, who had returned from
the United States on December 27.
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1894 MEXICO

Jan.
”

City of México, Distrito Federal, to Amecameca, México.
Amecameca to Volcan de Popocatepetl.

Volcin de Popocatepet] to Cerro Ixtacihuatl.

Cerro Ixtacihuatl to Amecameca.

”

A ]

”

DISTRITO FEDERAL

Jan, 9. Amecameca, México, to City of México, Distrito Federal.

VERACRUZ

Jan. 11. City of México, Distrito Federal, to Orizaba, Veracruz.

PUEBLA
Jan, 13. Orizaba, Veracruz, to Chalchicomula, Puebla.
VERACRUZ
Jan. 15. Chalchicomula, Pucbla, to Orizaba, Veracruz.
” 30. Orizaba to Fortin.
” 3% Fortin to San Juan.
Feb. 1. San Juan to Huatusco.
” 2. Huatusco to Mirador.
» 12. Mirador to Santa Maria.
” 13. Santa Maria to Chichicaxtle.
” 15. Chichicaxtle to Orizaba (via Veracruz).
” 21. Orizaba to Motzorongo (via Coérdoba).

Mar. 6. Motzorongo to Orizaba.
” 12. Orizaba to Boca dc! Monte.
14. Boca del Monte to Chalchicomula, Puebla.

PUEBLA

Mar. 18. Chalchicomula to Volcin de Orizaba (camp ncar timber line).

VERACRUZ

Mar. 21. Descended to camp on east slope of Volcin de Orizaba.
” 22. Volcin de Orizaba to Orizaba.
” 24. Orizaba to Maltrata.
» 26, Maltrata to Orizaba.
» 29. Orizaba to Veracruz.
” 31. Veracruz to Tlacotalpan.
Apr. 1. Tlacotalpan to Otatitlan.

OAXACA

Otatitlan, Veracruz, to Tuxtepec, Oaxaca.
7. Tuxtepec to camp about 10 miles north.
” 10. Returned from camp to Tuxtepec.

@

Apr.
”



June

June
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13.
10.
23.
24.
25.

6.
1I.

12,

13.
14.
10.
30.
31

20.

VERACRUZ

Tuxtepec, Oaxaca, to Otatitlan, Veracruz.

Otatitlan to Tlacotalpam.

Tlacotalpam 1o Alonzo lazaro.

Alonzo Lazaro to San Andrés Tuxtla.

San Andrés Tuxtla to Catemaco.

Catemaco to San Andrés Tuxtla.

San Andrés Tuxtla to camp at La Vijia, 6 miles south of
Volcan de Tuxtla.

Camp at La Vijia to Volcin de Tuxtla and descended to
camp at 4,400 feet on southwest slope.

Volcén de Tuxtla to San Andrés Tuxtla.

San Andrés Tuxtla to Santiago Tuxtla.

Santiago Tuxtla to Tlacotalpam (via Alonzo Lazaro).

Tlacotalpam to Veracruz.

Veracruz to Orizaba.

TLAXCALA

Orizaba, Veracruz, to Tlaxcala, Tlaxcala.

PUEBLA .
Tlaxcala to Puebla.

OAXACA

Puebla, Puebla, to Oaxaca, Oaxaca.

Oaxaca to camp 10 miles southcasterly on road to Mitla, with
newly purchased pack outfit.

Camp on road 20 miles southeasterly to Mitla.

Mitla, 15 miles northeast to San Miguel Albarradas.

San Miguel Albarradas, 16 miles northeasterly to San Pablo
Yaganiza.

San Pablo Yaganiza, 8 miles northerly to Yalalag.

Yalalag, 16 miles easterly to Yacochi on Cerro Zempoaltepec.

Cerro Zempoaltepec, 15 miles northeasterly to Totontepec.

Totontepec, 6 miles easterly to Indian ranches at lower ele-
vation.

Returned to Totontepec.

Totontepec, 21 miles northeasterly to Choapan (via Co-
maltepec).

Choapan, 8 miles southwesterly to Comaltepec.

Comaltepec, 13 miles southwesterly to Totontepec.

Totontepec, 22 miles southwesterly to Yalalag.

Yalalag, 18 miles southwesterly to Rancho Crisantha.

Rancho Crisantha, southwesterly to camp near Cuajimoloya.

Camp near Cuajimoloya to Oaxaca.

QOaxaca to camp on mountains 16 miles northeast on trail to
La Parada.

Overnight camp, 6 miles northeast, to La Parada.

La Parada, 6 miles easterly, to Cerro San Felipe.



WHOLE VOL.

1894

Sept.

”»

Dec.

Dec.

I.
I0.
II.

10.
20.

27.

n B8

12,
13.
14.
15.
16.
18.
24.

29.
30.
3L
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Cerro San Felipe to Oaxaca.

Oaxaca, 8 miles southwesterly to Cuilapan.

Cuilapan, 14 miles westerly to camp in mountains west of
QOaxaca.

Returned from mountains to Oaxaca.

Oaxaca, 22 miles north to San Francisco Huitzo.

San Francisco Huitzo, 19 miles north to Cieneguilla.

Cieneguilla, 24 miles north to Dominguillo.

Dominguillo, 13 miles north to Cuicatlan,

Cuicatlan, 10 miles east to Reyes.

Reyes back to Cuicatlan.

Cuicatlan, 22 miles northwest to San Miguel Huautla.

San Miguel Huautla, 16 miles southwesterly to Coixtlahuaca.

Coixtlahuaca, 22 miles westerly to Tamazulapam.

Tamazulapam, 26 miles northwest to Huajuapan.

PUEBLA

Huajuapan, Oaxaca, 26 miles northwesterly to Petlalcingo,
Puebla.

Petlalcingo, 15 miles northwest to Acatlan.

Acatldn, 22 miles west to Piaxtla.

Piaxtla, 18 miles southerly to Amolac.

GUERRERO

Amolac, 18 miles southerly to Sochi, Guerrero.
Sochi, 18 miles southerly to Tlalquetzala.
Tlalquetzala, 16 miles south to Tlapa.

Tlapa, 20 miles east to Tlalixtaquilla.

OAXACA

Tlalixtaquilla, Guerrero, 14 miles easterly to Tlapancingo,
Oaxaca.

GUERRERO

Returned from Tlapancingo, Qaxaca, to Tlalixtaquilla, Gu-
errero.

Tlalixtaquilla, 20 miles westerly to Tlapa.

Tlapa, 16 miles westerly to Ayotzinapa.

Ayotzinapa, 24 miles westerly to Petatlan.

Petatlan, 16 miles westerly to Chilapa.

Chilapa, 26 miles westerly to Chilpancingo.

Chilpancingo, 14 miles westerly to camp in mountains.

Returned from camp to Chilpancingo.

Chilpancingo, 22 miles south to Acahuizotla.

Acahuizotla, 28 miles south to Tierra Colorada.

Tierra Colorada, 20 miles south to Alto del Camarodn.

Alto del Camardn, 28 miles south to La Venta de Aguacatillo.
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1895

Jan.

”
Feb.

Feb.

»
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1.
20.
30.

8.

I0.
12,

24,
27.

28,
29.
17.
18.
10.
20.
21,
22,
23.
24.

4.
14.
18.
22,
24.

I.

La Venta de Aguacatillo, 15 miles south to Acapulco.
Acapulco, 23 miles southeasterly to Cerro Piedra.
Cerro Piedra, 17 miles southeasterly to San Marcos.
San Marcos, 33 miles southeast to Copala.

Copala, 27 miles southeast to Juchitango.

Juchitango, 17 miles southeast to Ometepec.

Ometepec, 9 miles southeast to Hacienda del Capricho.

OAXACA

Hacienda del Capricho, Guerrero, 15 miles southeast, to Llano
Grande, Oaxaca.

Llano Grande, 24 miles southeast to Pinotepa.

Pinotepa, 22 miles southcast, to Jamiltepec.

Jamiltepec, 20 miles east, to Rio Verde.

Rio Verde, 20 miles east, to Panixtlahuaca.

Panixtlahuaca, 15 miles cast, to Juquila.

Juquila, 24 miles southeasterly, to Nopala.

Nopala, 20 miles northeast, to San Pedro Mixtepec.

San Pedro Mixtepec, 22 miles east, to Colotepec.

Colotepec, 24 miles east, to Cozoaltepec.

Cozoaltepec, 28 miles southeast, to Pochutla. ¢

Pochutla, 8 miles south, to Puerto Angel.

Puerto Angel to Pochutla.

Pochutla, 22 miles northerly, to Pluma.

Pluma, 25 miles northwesterly, to San Miguel Suchixtepece.

San Miguel Suchixtepec, 30 miles northwesterly, to Miahua-
tlan.

Miahuatlin, 24 miles southeast, to camp in mountains ncar
Ozolotepec.

Ozolotepec  (mountains near), 16 miles northwesterly to
Roatina.

Roatina, 34 miles northwesterly, to Ejutla.

Ejutla, 30 miles north, 1o Oaxaca.

Oaxaca, 22 miles southeast, to Tlacolula.

Tlacolula, 26 miles southeast, to Totolapa.

Totolapa, 14 miles southcast, to Los Bichones.

Los Bichones, 17 miles southeast, to San Carlos.

San Carlos, 18 miles southeast, to San Bartolo.

San Bartolo, 18 miles southeast, to Las Vacas.

Las Vacas, 20 miles southeast, to Tequisistlan.

Tequisistlan, 35 miles southeast, to Tehuantepec.

Tehuantepec, 8 miles south, to Huilotepec.

Huilotepec, 13 miles east, to San Mateo del Mar,

San Mateo del Mar, 21 miles northwest, to Tehuantepec.

Tehuantepec, 8 miles northwest, to Cerro de Giengola.

Cerro de Giengola to Tehuantepec.

Tehuantepec, 20 miles northeast, to Juchitan.

Juchitén, 30 miles northerly, to Lagunas.

Lagunas, 5 miles northwest, to Santo Domingo.
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1895
Junc

Nov.

Nov.

21.
27.
28.

8.
1I.
13.
14.
15.
16.
17.

13.

18.

5-9.
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Santo Domingo, 12 miles northwest, to La Rancheria in the
mountains.

La Rancheria, 15 miles northeast, to San Juan Guichicovi.

San Juan Guichicovi, 18 miles southeast, to Lagunas.

Lagunas to San Gerénimo.

San Gerénimo to Tehuantepec.

Tehuantepec to San Gerénimo.

San Gerénimo, 22 miles east, to La Venta.

La Venta, 20 miles east, to Miltepec.

Miltepec, 22 miles east, to Zanatepec.

Zanatepec, 18 miles southeast, to Tapanatepec.

Tapanatepec, 8 miles northerly, to Santa Efigenia.

CHIAPAS

Santa Efigenia, Oaxaca, 24 miles easterly, via Tapanatepec,
to Rancho Llano Redondo, Chiapas.

Llano Redondo, 21 miles southeasterly, to Rancho de La
Pampa.

Rancho de La Pampa, 16 miles southwesterly, to Tonala.

Tonald, 16 miles northwest, to La Calera.

La Calera, 16 miles northerly to El Ocote, in mountains
north of Tonala.

El Ocote, 16 miles northerly, to La Joya.

La Joya, 21 miles northerly, to San Ricardo.

San Ricardo, 18 miles easterly, to Ocozocoautla.

Ocozocoautla, 10 miles northwesterly to Ocuilapa.

Ocuilapa, 3 miles cast, to Rancho Alsacia.

Rancho Alsacia, 23 miles east, to Tuxtla Gutiérrez.

Tuxtla Gutiérrez, 28 miles to Chicoasén (Nelson).

Chicoasén to Tecpatan, via Copainala (Nelson).

Tecpatin to Quechula (Nelson).

Quechula to ranch on trail to Tuxtla Gutiérrez (Nelson).

Ranch to Tuxtla Gutiérrez (Nelson).

Tuxtla Gutiérrez, 18 miles easterly to Rancho del Calvario
(via Chiapa).

Rancho del Calvario, 13 miles easterly, to Rancho del Burrero.

Rancho del Burrero, 16 miles easterly, to San Cristobal.

San Cristobal, 16 miles northeasterly, to Tenejapa.

Tenejapa, 21 miles northeasterly, to Cancuc.

Cancuc, 16 miles north, to Citala.

Citala, 18 miles north to Yajalon.

Yajalén, 13 miles northwest to Tumbala.

Tumbald, 16 miles northerly, to La Trinidad.

La Trinidad to Tumbald (Goldman); La Trinidad to El
Salto de Agua (Nelson).

TABASCO

El Salto, Chiapas, enroute by canoe to Frontera, Tabasco
(Nelson).
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Nov. 10-14.

Jan.

Feb.

”

17.
18.
21.
22,
23.
24.
2s.

AN i)

o

12,

13.

18.
24.
25.

I10.

II.
16.
17.
20.
21.

29.
30.

3I.

CIITAPAS

Frontera, Tabasco, enroute by canoe to El Salto, Chiapas
(Nelson).

El Salto to La Trinidad (Nelson).

La Trinidad to La Sombra, near Tumbald (Nelson).

Tumbald to Yajalon.

Yajalon, 8 miles southwest, to Chilon.

Chilén, 8 miles southwesterly, to Guaquitepec.

Guaquitepec, 14 miles southwesterly, to Cancuc.

Cancuc, 20 miles southwest, to Tenejapa.

Tenejapa, 14 miles southwest, to San Cristobal.

San Cristdbal, 23 miles southeast, to near Teopisca.

Tecopisca (near), 13 miles southeast, to camp in “Mountains
near Comitan.”

Camp in “Mountains near Comitan,” 21 miles southeast, to
Comitan.

Comitan, 22 miles southeast, to Hacienda de Juncani (“Valley
of Comitan”).

Hacienda de Juncani, 16 miles southeast, to San Vicente.

GUATEMALA

L]
San Vicente, Chiapas, 21 miles southeast, to Nenton, Guate-
mala.
Nentoén, 21 miles southeast, to Jacaltenango.
Jacaltenango, 16 miles southeasterly, to San Martin.
San Martin, 11 miles southeast, to Todos Santos.

Todos Santos, 22 miles casterly, to Hacienda Chancél.

Hacienda Chancdl, 12 miles southeast, to Malacatin (via
Huehuetenango).

Malacatin, 18 miles southeasterly, to Calel.

Calel, 22 miles southeasterly, to Olintepeque.

Olintepeque, 9 miles southerly, to Zunil (via Quezaltenango).

Zunil to Quezaltenango.

Quezaltenango, 8 miles southwesterly, to Volcin de Santa
Maria.

Volcin de Santa Maria, 23 miles southwesterly, to El Suj.

El Suj, 28 miles southwesterly, to El Pié de la Cuesta.

CHIAPAS

El Pié de la Cuesta, Guatemala, 26 miles westerly, to Tuxtla
Chico, Chiapas.

Tuxtla Chico, 11 miles westerly, to Tapachula.

Tapachula, 23 miles north, to Las Chicharras.

Las Chicharras, 13 miles northwesterly, to camp on road
to Pinabete.

Camp on road, 12 miles northerly, to Pinabete.
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1896
Fcb. 12.
I’ 13.
» 10.
” 20.
Mar. 3.
” 1I.
Mar. 22-26.
Apr. .
” I 7'
” 26.
”» 2,.
May 4.
”  15-10.
» 17.
May 18.
May 22
May  26.
May 27.
June 1.
June 0.

June  15.

BIOLOGICAL INVESTIGATIONS, MEXICO—GOLDMAN 13

Pinabete, 15 miles southerly, to Finca México.

Finca México, 10 miles to I.as Chicharras.

Las Chicharras, 17 miles southerly to ranch on road to
Huehuetan.

Ranch on road, 11 miles southwesterly, to Huehuetén,

Huehuctan, 22 miles southeast, to Tapachula, where we sold
the horses and pack mules we had used continuously for a
year and about 9 months.

Tapachula, 22 miles southwest to San Benito by ox cart.

OAXACA
Enroute from San Benito, Chiapas, to Salina Cruz (steamer) ;
to Tehuantepec on March 26 (rail).

VERACRUZ

Tehuantepec, Oaxaca, to Coatzacoalcos (Puerto México),
Veracruz.
Coatzacoalcos to Minatitlan.
Minatitlan to Coatzacoalcos.
Coatzacoalcos to Jaltipan.
Jaltipan to Coatzacoalcos.
Coatzacoalcos to Veracruz (cnroute by steamer).
Veracruz to Orizaba.
DISTRITO FEDERAL

Orizaba, Veracruz, to City of México, Distrito Federal.

HIDALGO
City of México, Distrito Federal, to El Marqués, Hidalgo.

QUERETARO

El Marqués, Hidalgo, to San Juan del Rio, Querétaro.

GUANAJUATO

San Juan del Rio, Querétaro, to Celaya, Guanajuato.

QUERETARO

Celaya, Guanajuato, to Tequisquiapan, Querétaro.

DISTRITO FEDERAL

Tequisquiapan, Querétaro, to City of México, Distrito Federal.

HIDALGO
City of México, Distrito Federal, to Tula, Hidalgo.
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17.
22,

23.

12,

14.

17.
21.
22,
23.

31.

1I.
14.

17.
20,

22,

23.
24.
3L

23.

GUANAJUATO

Tula, Hidalgo, to Silao, Guanajuato.
Silao to Irapuato.

JALISCO

Irapuato, Guanajuato, to Lagos, Jalisco.

AGUASCALIENTES

Lagos, Jalisco, to Chicalote, Aguascalientes.

ZACATECAS

Chicalote, Aguascalientes, to Berriozabal, Zacatecas.

AGUASCALIENTES

Berriozabal, Zacatecas, to Aguascalientes, Aguascalientes.

SAN LUIS roTtosi

Aguascalientes, Aguascalientes, to San Luis Potosi, San Luis
Potosi. .

COAIIUILA

San Luis Potosi, San Luis Potosi, to La Ventura, Coahuila.

La Ventura to Gémez Farias.

Gémez Farias, 14 miles southwest, to Hacienda Encarnacion.

Hacienda Encarnacion, 14 miles southwesterly, to Sierra En-
carnacion.

Sierra Encarnacién to Gomez Farias.

Gomez Farias to La Ventura.

La Ventura to Carneros.

Nelson left Carneros, Coahuila, to return to Washington,
D. C.; Goldman continued field work.

SAN LUIS poTosi

Carneros, Coahuila, to San Luis Potosi, San Luis Potosi.
San Luis Potosi to San Bartolo, and 31 miles southerly to
Rio Verde (stage).

QUERETARO

Rio Verde, San Luis Potosi, 46 miles southeasterly, to
Arroyo Seco, Querétaro; via San Ciro de Albercas and Ha-
cienda San Rafael (pack outfit).

Arroyo Seco, 10 miles southeasterly, to Concid (pack outfit).

Conca, 20 miles southeasterly, to Jalpan (pack outfit).

Jalpan, 15 miles southwesterly, to Pinal de Amoles (pack
outfit).

Pinal de Amoles to Jalpan.
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10.
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HIDALGO

Jalpan, Querétaro, 26 miles southeast to Pacula, Hidalgo
(pack outfit).

Pacula, 25 miles southeast to Encarnacién (pack outfit).

Encarnacion to Zimapan (pack outfit).

Zimapan, 17 miles southwesterly, to Rio de Moctezuma (ox
cart).

Rio de Moctezuma, 12 miles southeasterly, to Ixmiquilpan
(ox cart).

Ixmiquilpan, 30 miles southward to Mixquiahuala (ox cart).

Mixquiahuala, 15 miles south, to Tlaxcoapan (ox cart).

Tlaxcoapan to Tula (rail).

GUANAJUATO

Tula, Hidalgo, via Ceclaya, to Dolores Hidalgo, Guanajuato.
Dolores Hidalgo, 25 miles southwesterly, to Santa Rosa.
Santa Rosa to Dolores Iidalgo.

SAN LUIS roTOsi

Dolores Hidalgo, Guanajuato, to San Luis Potosi, San Luis
Potosi.

Goldman left San Luis Potosi enroute to home in California
on vacation.

Goldman, returning from California, arrived at Rio Verde.
Rio Verde to La Tinaja.

JALISCO

La Tinaja, via San Luis Potosi, Irapuato, Guanajuato, and
Guadalajara, to Ameca, Jalisco.

Nelson, returning from Washington, D. C., rejoined Goldman
at Ameca.

Ameca, 18 miles southwesterly with newly purchased pack
outfit, to ranch on trail to Talpa.

Ranch on road 33 miles southwesterly to Atenguillo.

Atenguillo, 18 miles southwesterly, to Jacala.

Jacala, 18 miles southwesterly, to Talpa.

Talpa, 27 miles northerly, to Hacienda El Tajo (via Mascota).

Hacienda El Tajo, 20 miles northerly, to Milpillas.

Milpillas, 5 miles northeast, to San Sebastiin.

San Sebastian, 5 miles southeasterly, to El Real Alto.

El Real Alto, 12 miles southerly, to La Laguna, Sierra de
Juanacatlan.

La Laguna to San Sebastian.

San Sebastian, 3 miles west, to La Cuadrilla.

La Cuadrilla, 25 miles westerly, to Las Palmas.

Las Palmas, 16 miles southwesterly, to Ixtapa.
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NAYARIT

4. Ixtapa, Jalisco, 20 miles northerly, to Colomo, Nayarit.
5. Colomo, 28 miles northerly, to Arroyo de Juan Sanchez.

6. Arroyo de Juan Sainchez, 45 miles northeasterly, to Compostela.
7. Compostela, 26 miles northerly, to Tepic.

15. Tepic, 25 miles northwesterly, to Navarrete.

16. Navarrete, 20 miles southwest, to San Blas.

20-22. San Blas to Isla Isabel (enroute by schooner).
23-24. Isla Isabel to San Blas (enroute by schooner).
28 to May 2. San Blas to Isla Maria Madre (enroute by schooner).

3

-

25. Isla Maria Madre to Isla Maria Magdalena (schooner).

29. Isla Maria Magdalena to Isla Maria Cleofas (schooner).

to June 1. Isla Maria Cleofas to San Blas (enroutec by schooner).
14. San Blas, 32 miles north, to Santiago.

22, Santiago, 30 miles north, to Rosa Morada.

23. Rosa Morada, 45 miles northerly, to Acaponeta.

SINALOA

4. Acaponeta, Nayarit, 8 miles northwesterly, to Concepcion,
Sinaloa.

5. Concepcion, 46 miles northwest, to Escuinapa. «

6. Escuinapa, 14 milcs northwesterly, to Rosario.

12. Rosario, 26 miles northecasterly, to Palmarito.

13. Palmarito, 20 miles northeasterly, to Colomos, near Plomosas.

20. Colomos to Palmarito.

21. Palmarito to Rosario.

27. Rosario to Escuinapa.

28. Escuinapa to Concepcion.

NAYARIT

29. Concepcion, Sinaloa, to Acaponeta, Nayarit.

2. Acaponcta, 22 milcs casterly, to Pedro Pablo, near San Diego
de Alcala.

Pedro Pablo, 28 miles northeasterly, to San Blasito.

San Blasito, 10 miles southeast, to Rancho de Aguacate.

Rancho de Aguacate, 15 miles casterly, to Dolores.

Dolores, 16 miles easterly, to Santa Gertrudis.

Santa Gertrudis, 18 miles northeasterly, to Santa Teresa.

13. Santa Teresa to ranch 30 miles east.

oW oo s

DURANGO

14. Ranch 30 miles east of Santa Teresa, Nayarit, to Huazamota,
Durango.

NAYARIT

15. Huazamota, Durango, to camp in cave 10 miles northeast.
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ZACATECAS

Camp in cave 10 miles northeast of Huazamota, Durango, 25
miles easterly to summit of Sierra Madre in Zacatecas.

Sierra Madre, 25 miles easterly to Hacienda de San Juan
Capistrano.

JALISCO

San Juan Capistrano, Zacatecas, 25 miles easterly to Hue-
juquilla, Jalisco.
Huejuquilla, 30 miles southerly, to Mexquitic.

ZACATECAS

Mexquitic, Jalisco, 18 miles casterly, to Monte Escobedo,
Zacatecas.
Monte Escobedo to ranch 8 miles southeast.

JALISCO

Monte Escobedo (ranch 8 miles southeast), 30 miles south-
easterly, to Colotlan, Jalisco.

ZACATECAS

Colotlan, Jalisco, 28 miles southeast to Plateado, Zacatecas.

JALISCO

Plateado, Zacatecas, to Colotlan, Jalisco.

Colotlan, 30 miles southeasterly, to Santa Maria, near To-
tatiche.

Santa Maria, 35 miles southwest, to El Romerio.

El Romerio, 10 miles southwest, to Bolafios.

Bolafios, 14 miles northwest, to camp near summit of Sicrra
Madre.

Returned from camp near summit of Sierra Madre to Bolafios.

Bolafios to ranch 23 miles south, on east side of Rio de
Bolafios.

ZACATECAS

Rio de Bolafios (camp near), 37 miles southerly, to El
Conejo, Zacatecas.

JALISCO

El Conejo, 46 miles southeasterly, to San Cristébal, on Rio
de Santiago in Jalisco.

San Cristobal, 36 miles southeasterly, to Hacienda de Copala.

Hacienda de Copala, 11 miles southeasterly, to Guadalajara.

Left Guadalajara, Jalisco; Nelson for Washington, D. C., and
Goldman to home in California on vacation.
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ZACATECAS

Goldman, returning from vacation, arrived at Fresnillo, Za-
catecas.

Fresnillo, 50 miles southwesterly, to Hacienda de Sauceda
(stage).

Hacienda de Sauceda, 20 miles southwesterly, to Valparaiso
(stage).

Valparaiso, 13 miles west to near summit of Valparaiso Moun-
tains (pack outfit).

Valparaiso Mountains to Valparaiso.

Valparaiso to Fresnillo.

DISTRITO FEDERAL
Fresnillo, Zacatecas, to City of México, Distrito Federal.

HIDALGO
City of México, Distrito Federal, to Tulancingo, Hidalgo.

PUEBLA

Tulancingo, Hidalgo, 35 miles northeasterly, to Huauchinango,
Puebla (stage).

Huauchinango, 27 miles northeasterly, to San Pedro (pack
outfit).

San Pedro, 25 miles northeasterly, to Rancho Nuevo (pack
outfit).

Rancho Nuevo, 6 miles northeasterly, to Metlatoyuca (pack
outfit).

Metlatoyuca, 28 miles southeasterly, to Tepesala (pack outfit).

VERACRUZ

Tepesala, 25 miles southeasterly, to Coatzintla, Veracruz (pack
outfit).

Coatzintla, 13 miles southeasterly, to Papantla (pack outfit).

Papantla, 18 miles northeasterly, to Gutiérrez Zamora.

Gutiérrez Zamora to Veracruz (steamer).

TAMAULIPAS

Veracruz to Tampico, Tamaulipas (steamer).

Tampico to Altamira (rail).

Altamira to Tampico, where Goldman joined Nelson who had
just returned from Washington, D, C.

SAN LUIS POTOS{

Tampico, Tamaulipas, to Valles, San Luis Potosi (rail).

Valles, 25 miles southerly, to village of Santa Cruz (pack
outfit).

Santa Cruz, 22 miles southerly through Tancanhuitz, to
Huehuetldn (pack outfit).
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Huehuetldn, 20 miles south to Jilitla (pack outfit).
Jilitla to Valles (pack outfit).
Valles to Velasco (rail).

VERACRUZ

Velasco, San Luis Potosi, to Chijol, Veracruz (rail).

TAMAULIPAS

Chijol, Veracruz, to Tampico, Tamaulipas.

Tampico to Altamira.

Altamira to Victoria.

Victoria to Forlon.

Forl6n to Victoria.

Victoria, 25 miles southwest, to ranch of La Mula (pack
outfit).

La Mula, 25 miles southwesterly, to Jaumave (pack outfit).

Jaumave, 25 miles northwest, to ranch of Angelito (pack
outfit).

Angelito, 20 miles northwest, to Miquihuana (pack outfit).

NUEVO LEON

Miquihuana, Tamaulipas, 22 miles west to Hacienda del
Carmen, Nuevo Leén (pack outfit).

Hacienda del Carmen, 22 miles westerly, to Doctor Arroyo
(pack outfit).

Doctor Arroyo, 35 miles west, to ranch (pack outfit).

SAN LUIS poToOsi

Ranch 35 miles west of Doctor Arroyo, Nuevo Ledn, 10 miles
west to Matehuala, San Luis Potosi (pack outfit).

DURANGO

Matehuala enroute to Durango, Durango (rail); (via Mon-
terrey, Nuevo Ledn).

Durango to camp in mountains, 38 miles west, with newly
purchased pack outfit.

Camp in mountains 28 miles southwest to Hacienda El Salto.

El Salto to camp enroute back to Durango.

Camp to Durango.

Durango, 35 miles north, to Cacaria.

Cacaria, 48 miles north, to Hacienda Magdalena.

Hacienda Magdalena, 30 miles north, to Santiago Papasquiaro.

Santiago Papasquiaro, 16 miles northeast, to ranch of Los
Sauces.

Los Sauces, 36 miles northeast, to Hacienda de Ramos.

Hacienda de Ramos, 40 miles northerly, to Indé.

Indé, 13 miles northwest, to El Oro.
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El Oro, to camp in mountains 35 miles northwest.
Camp 22 miles westerly to Guanacevi.

Guanacevi, 16 miles northerly, to camp in Sierra Madre.
Camp 22 miles northwesterly to Cueva Prieta.

CHIHUAHUA

Cueva Prieta, to ranch of Piedra Larga, Chihuahua (via
Arroyo del Agua and San Juliin).

Piedra Larga, 18 miles northerly, to camp in mountains.

Camp 24 miles northerly to Hacienda del Tule, at east base of
Mount Mohinora (“Sierra Madre near Guadalupe y Calvo”).

El Tule, 25 miles southerly, to camp on road to San Juliin.

Camp 30 miles southerly to San Julian.

San Juliin, 28 miles northeast, to camp in mountains.

Camp 30 miles northeast to Hacienda de Cerro Prieto.

Cerro Pricto to camp in mountains 28 miles northeast.

Camp 20 miles easterly to Hacienda La Providencia (Du-
rango).

La Providencia to Parral.

Nelson left Parral for Washington, D. C., leaving Goldman
to continue work in the field.

Parral to camp in foothills of Sierra Madre, 31 miles northwest.

Camp in foothills 15 miles westerly to ranch of Torre6n.

Torredn, 20 miles westerly, to Balleza.

Balleza to camp 16 miles west.

Camp 16 miles west of Balleza to a camp 16 miles farther west.

Camp 31 miles west to camp near backbone of Sierra Madre.

Camp 21 miles westerly to ranch of Ojito.

QOjito 21 miles westerly to ranch of La Gualaina.

La Gualaina, 21 miles westerly, to high part of Sierra called
Los Gentiles.

Los Gentiles, 21 miles westerly, to ranch of Tasajera.

Tasajera, 25 miles westerly, to camp on mountains overlooking
canyon of Rio del Fuerte.

Camp on mountains 15 miles westerly and down into canyon
to Batopilas.

Batopilas, 20 miles west to ranch of Las Guasimas.

Las Guésimas, 23 miles southwesterly, to Calabazas, a ranch on
the Rio del Fuerte.

Calabazas, 26 miles down the Rio del Fuerte, to El Realito.

SINALOA

El Realito, 26 miles westerly, to La Culebra, on east slope
of Sierra de Choix, Sinaloa.

La Culebra, 15 miles westerly, to ranch of El Saucillo, on top
of Sierra de Choix.

Sierra de Choix, 26 miles northwesterly, to ranch of El Palmar.

El Palmar, 31 miles westerly, to ranch of Jaguari.
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SONORA

Jaguari, 27 miles westward to ranch of Agua Blanca, Sonora.

Agua Blanca, 16 miles to Alamos.

Alamos, 13 miles northwest to El Ranchito.

El Ranchito, 26 miles northwest to Camoa, on Rio Mayo.

Camoa to Hacienda de Cocoraque, enroute to Guaymas on
horseback (Goldman).

Cocoraque to Cécorit on Yaqui River.

Cécorit down Yaqui River to Torin.

Torin, 26 miles northerly, to military post of La Pitahaya.

La Pitahaya about 50 miles to Guaymas.

Guaymas to Camoa, including a few days spent on a hunting
trip with Yaqui Indians near Yaqui River.

Camoa, 39 miles southeast, to Alamos.

Alamos, 40 miles southwest, to Tonamino.

Tonamino, 23 miles southwest, to port of Agiabampo.

Agiabampo to Tonamino.

Tonamino to Alamos.

Alamos, 8 miles westerly, to Sierra de Alamos.
Sierra de Alamos to Alamos.

Alamos, 39 miles to Camoa.

Camoa to Alamos.

Alamos, 40 miles southwest, to Tonamino.
Tonamino, 23 miles southwest, to Agiabampo.

SINALOA

Agiabampo, Sonora, 45 miles southeasterly, to Mochicahue,
on Rio del Fuerte, Sinaloa.

Mochicahue, 45 miles southcasterly, to Ocoroni.

Ocoroni, 20 miles southcasterly, to Sinaloa.

Sinaloa, 40 miles southeasterly, to Mocorito.

Mocorito, 35 miles southeasterly, to Comanito.

Comanito, 35 miles southeasterly, to Culiacan.

Culiacan, 25 miles easterly, to hacienda of Las Flechas.

Las Flechas, 22 miles easterly, to La Rastra.

DURANGO

La Rastra, 20 miles easterly, to Chacala, Durango.

SINALOA

Chacala, Durango, to La Rastra, Sinaloa.

La Rastra to Las Flechas.

Las Flechas to Culiacan.

Culiacan to Altata (rail).

Altata to Mazatlin (enroute by steamer).

Mazatlan, 9 miles southeast, to ranch on road to Rosario.
Returned from ranch to Mazatlan (canoe).
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SONORA

Mazatlan, Sinaloa, to Guaymas, Sonora (via Altata, La Paz
and Santa Rosalia by steamer).

Guaymas to Batamotal (rail).

Batamotal to Nogales (rail).

CHIHUAHUA

Nogales, Sonora, to El Paso, Tex. (enroute to points in
Chihuahua).

El Paso, Tex., to Casas Grandes, Chihuahua (rail).

Rejoined by Nelson who returned from Washington, D. C.

Casas Grandes to Colonia Juarez.

Colonia Juirez, 6 miles south to camp at east base of Sierra
Madre, with newly purchased pack outfit.

Moved 25 miles southwest and camped on a branch of Pilares
Canyon, 10 miles northcast of Colonia Garcia.

Went on 10 miles southeasterly to Colonia Garcia, and then
turncd 5 miles westerly to a meadow on Gavilan River.

Moved camp 9 miles southeasterly to head of a small tributary
of Gavilan River.

Changed camp 15 miles southeasterly to a $mall branch of
Piedras Verdes River.

Moved camp southward to the lower end of Meadow Valley
at the head of the Piedras Verdes River.

Moved camp 12 miles southeast to head of Alamos River, a
branch of San Miguel River.

Moved camp 8 miles west to a fine meadow in the forest.

Returned from camp to Colonia Garcia.

Colonia Garcia, 15 miles northerly to Cove Valley (via Colonia
Pacheco).

Moved camp 8 miles northeasterly into very broken country
known as “The Basins.”

Moved camp 12 miles eastward to a mountain top near a
Mormon sawmill.

Returned from mountains to Casas Grandes.

Left Casas Grandes and traveled 25 miles north along rail-
road (pack outfit).

Moved camp about 15 miles north along the railroad.

Moved camp easterly to bank of Santa Maria River.

Went 15 miles northerly down the course of the Santa Maria
River and camped on the bank of the strcam.

Moved camp 12 miles northerly to deserted ranch by some
springs at northwest corner of Lake Santa Maria.

Lake Santa Maria, 10 miles west, to Guzman on railroad.

Guzman, 35 miles south of west to camp on road to Colonia
Diaz.

Camp 6 miles to Colonia Diaz.

Colonia Diaz to camp on plain 8 miles west.
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Moved camp 40 miles westerly to east base of Sierra de las
Espuelas.

Moved camp to north end of Sierra en Media.

Moved camp 8 miles southwest to near base of Sierra Madre.

Moved camp to mudhole 10 miles south.

Returned to Sierra en Media camp.

Sierra en Media, 40 miles easterly to Colonia Diaz.

Colonia Diaz to Guzmain, after selling pack outfit at former
place.

Guzmén to El Paso, Tex., enroute to United States.

TABASCO

Goldman arrived by steamer from New York, N. Y., at Fron-
tera, Tabasco.

Frontera, up Rio Grijalva to San Juan Bautista—now Villa
Hermosa (river steamer).

Up Grijalva and Teapa Rivers to Teapa (canoe and pack
outfit).

Teapa, down river on return trip to Frontera (canoe and
steamer). Goldman joined at Frontera by Nelson.

Frontera, about 140 miles up Rio Usumacinta, to Monte
Cristo (small river steamer).

CHIAPAS
Monte Cristo, Tabasco, to Palenque, Chiapas (pack outfit).

TABASCO

Palenque, Chiapas, to Monte Cristo, Tabasco.
Monte Cristo to Laguna (now Ciudad del Carmen) (steamer).

CAMPECHE

Laguna, Tabasco, to Campeche, Campeche (schooner).

Campeche to Hacienda de Jaina.

Arcas Keys (enroute by schooner).

Triangle Keys (enroute by schooner).

Triangle Keys to Campeche (enroute by schooner).

Left Campeche for New York, N. Y. (steamer).

Goldman arrived by steamer from New York, N. Y, at
Campeche, Campeche.

Campeche to Champot6n (sailing vessel).

Champotén to Canasayab (canoe).

Canasayab to San Dimas.

San Dimas to Yohaltin (tram road).

Yohaltin to Apazote (pack outfit).

Apazote to Yohaltiin.

Yohaltin to Canasayab.

Canasayab to Champotén.

Campeche (enroute to, by schooner).
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YUCATAN

Campeche, Campeche, to Mérida, Yucatin. Goldman rejoined
Nelson.

Mérida to Tunkis (rail).

Tunkas to Chichén-Itzd (coche-volan, or cart).

Chichén-Itz4 to Tunkas.

Tunkés to Mérida (rail).

Meérida to Progreso (rail).

QUINTANA ROO

Progreso, Yucatin, to Puerto Morelos, Quintana Roo
(steamer).

Puerto Morelos to La Vega (schooner).

La Vega to Mujeres Island (schooner).

Mujeres Island to Puerto Morelos (schooner).

Puerto Morelos to Cozumel Island (schooner).

Cozumel Island to Puerto Morelos (schooner).

Puerto Morelos to Mujeres Island (schooner).

Mujeres Island to Contoy Island (schooner).

YUCATAN .

Contoy Island, Quintana Roo, to Progreso, Yucatan (schooner;
via San Felipe).

VERACRUZ
Progreso, Yucatin, to Veracruz, Veracruz (enroute by
steamer).
Leaving Nelson in Veracruz, Goldman proceeded to Jalapa
(rail).

Jalapa to Teocelo.

Teocelo to Jalapa.

Jalapa to Carrizal.

Carrizal to Veracruz, where Goldman rejoined Nelson.

Nelson and Goldman took steamer from Veracruz to New
York.

TAMAULIPAS

Goldman, returning to the field from Washington, D. C,, ar-
rived at Nuevo Laredo, Tamaulipas.

Nuevo Laredo to Camargo (enroute by stage).

Camargo to San Miguel (end of railroad to Matamoros).
San Miguel to Matamoros (rail).

Goldman rejoined by Nelson at Matamoros.

Matamoros to Bagdad.

Bagdad to ranch part way to Matamoros.
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Returned to Matamoros.

Matamoros to ranch about 13 miles south (wagon).

Ranch to another ranch 42 miles farther on road to San Fer-
nando (wagon).

Ranch to another ranch 31 miles on road to San Fernando
(wagon).

Camp at ranch to San Fernando (wagon).

San Fernando to Tres Palos (wagon).

Tres Palos to Jiménez (wagon).

Jiménez to Abasolo (wagon).

Abasolo to Soto la Marina (wagon).

Soto la Marina to Sierra de Tamaulipas, 20 miles southwest
(wagon).

Sierra de Tamaulipas to Soto la Marina.

Soto la Marina to Abasolo (wagon).

Abasolo to camp 16 miles beyond on road to Victoria (wagon,
via Jiménez).

Camp on road to village of Guymis (wagon).

Guymis to Victoria (wagon).

NUEVO LEON

Victoria, Tamaulipas, to Monterrey, Nuevo Le6n.
Monterrey to Cerro de la Silla (wagon and pack outfit).
Cerro de la Silla to Monterrey.

Monterrey to Montemorelos.

Montemorelos to Monterrey.

Monterrey to Santa Catarina (wagon).

COAHUILA

Santa Catarina, Nuevo Ledn, to Saltillo, Coahuila.

Saltillo to General Cepeda.

General Cepeda to camp at Los Tanquitos in Sierra de Gua-
dalupe (pack outfit).

Moved camp to La Concordia in Sierra de Guadalupe.

Moved camp to near summit of Sierra de Guadalupe.

Sierra de Guadalupe to Saltillo (via La Paz).

Saltillo to Monclova (enroute, via Monterrey).

Monclova to Sabinas.

Sabinas to Eagle Pass, Tex. (enroute to Washington, D. C.).

ZACATECAS

Goldman arrived at Zacatecas, Zacatecas, to resume field work.

JALISCO

Zacatecas, Zacatecas, to Ocotlan, Jalisco (rail; Goldman
joined Nelson enroute).
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1903

Jan. 7.

Jan. 10.

Ocotlén to La Barca (rail).

MICHOACAN

La Barca, Jalisco, to Zamora, Michoacdn (rail).

JALISCO

Jan, 21. Zamora, Michoacin, to La Barca, Jalisco (rail).

Jan, 23.
” 27.
Feb. 5
» 20.
»” 23.
Mar, 3.
” 4.
” 8.
” 9‘
” 24.
” 27.
” 29.
Mar. 30
» 3 I.
Apr. 3.
” 5.
” 6.
” 7.
” II.
” 12,
” 13.
» 14.
» 15.
” 16.
» 23.
” 24‘
May 2.
” 3.
” 5-
" 6.

MICHOACAN

La Barca, Jalisco, to Zamora, Michoacan.

Zamora to Patambin (new pack outfit).

Patamban to Los Reyes.

Los Reyes to Periban.

Periban to camp on upper slope of Cerro de Tancitaro.

Cerro de Tancitaro to Cirosto.

Cirosto to Uruapan.

Uruapan southerly to ranch of Las Pilas.

Las Pilas to La Salada (group of ranches).

La Salada, 22 miles southeasterly, to ranch of El Zapote.

El Zapote, 8 miles southeasterly to Hacienda de ‘Agua Blanca,
near the Volcan de Jorullo.

Agua Blanca, southeast 30 miles to ranch of Guadalupe.

GUERRERO

Guadalupe, Michoacan, southward across the Rio Balsas to
Paso de las Vacas.

Paso de las Vacas, 18 miles south, to El Limén.

El Limoén, 16 miles southeast, to La Junta.

La Junta, 9 miles to La Uni6n.

La Unién to La Lagunilla.

La Lagunilla, 25 miles to Zihuatanejo.

Zihuatanejo, 24 miles southerly along coast, to San Jeronimito.

San Jeronimito, 27 miles southerly along coast, to Cayacal.

Cayacal, southerly along coast, to Tamarindo.

Tamarindo, 22 miles to Nuxco.

Nuxco, 28 miles to San Jer6nimo.,

San Jerdnimo, 24 miles to Papayo.

Papayo, southeasterly along coast, to Coyuca.

Coyuca, 32 miles southeasterly, to Acapulco.

Acapulco, 18 miles north, to Ejido Nuevo.

Ejido Nuevo, 8 miles north, to Dos Arroyos.

Dos Arroyos, about 16 miles, to Coquillo (via Alto del
Camarén.)

Nelson continued north and spent several days at Acahuizotla,
enroute to Chilpancingo ; Goldman turned southeast and rode
about 30 miles to San Marcos near the coast.
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1903
May 7.
” 8.
” 9.
” 1L
” 12.
” 13.
” 15.
”» 25,
” 26'
”» 27.
» 28.
” 29.
” 30.
June 2.
June 4.
» 9.
June 13
June  1s.
» 16.
” 20.
June 21,
June 22-23.
” 24.
” 28.
June  3o0.

July I.

Rode from San Marcos about 35 miles easterly to Copala
(Goldman).

Southeasterly about 10 iles to village of Las Salinas near
the coast; photographed black people and their peculiar
round houses and returned to near Copala (Goldman).

Returned from near Copala to San Marcos (Goldman).

Retraced trail, San Marcos to Coquillo (Goldman).

Coquillo, north about 37 miles to Acahuizotla (Goldman).

Goldman continued from Acahuizotla north about 22 miles, and
rejoined Nelson at Chilpancingo.

Chilpancingo, about 18 miles northerly, to ranch of Omilteme,
in high mountains.

Omilteme to Chilpancingo.

Chilpancingo to Tixtla.

Tixtla to Chilpancingo.

Chilpancingo, north 19 miles to Mezquititlan.

Mezquititlan, about 33 miles north across Balsas River Valley
to Xalitla.

Xalitla, about 30 miles to Iguala (pack and saddle animals
sold).

Iguala to Rio Balsas (rail).

MORELOS
Rio Balsas, Guerrero, to Puente de Ixtla, Morelos (rail).
Puente de Ixtla to Tres Marias (rail).

DISTRITO FEDERAL

Tres Marias Morelos, to City of México, Distrito Federal.

PUEBLA
City of México, Distrito Federal, to Puebla, Puebla (rail).
Puebla to Atlixco (rail).
Atlixco to San Martin.
DISTRITO FEDERAL
San Martin, Puebla, to City of México, Distrito Federal.

JALISCO

City of México, Distrito Federal, to La Barca, Jalisco (en-
route).

La Barca to Ocotlan.

Ocotlan to La Barca.

GUANAJUATO

La Barca, Jalisco, to Irapuato, Guanajuato.
Left Irapuato for Washington, D. C.
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20.

13.
14-15.

17-18.
10.

20.
21,
22-25.
II.

12,

DISTRITO FEDERAL

Returned from Washington, D. C., to México City, Distrito
Federal (Goldman).

VERACRUZ

City of México, Distrito Federal, to Cérdoba, Veracruz (rail).
Cérdoba to Pérez (rail).

Pérez to Santa Lucrecia (rail).

Santa Lucrecia to Coatzacoalcos.

Coatzacoalcos to Jaltipan.

OAXACA

Jaltipan, Veracruz, to Tehuantepec, Oaxaca.

Tehuantepec to San Gerdénimo.

San Gerénimo to Chicapa (saddle horse purchased; baggage
on hired ox cart).

Chicapa to Ixhuatén.

Ixhuatin to Tapanatcpec, Oaxaca; side trip to Hacienda Santa
Efigenia and return.

CHIAPAS

Tapanatepec, Oaxaca, to camp 12 miles on road to Tuxtla
Gutiérrez, Chiapas.

Camp to ranch of El Carrizal.

El Carrizal to Tuxtla Gutiérrez (enroute by ox cart).

Tuxtla Gutiérrez, 26 miles southeasterly, to ranch of El Faro,
enroute to San Bartolomé (pack outfit).

El Faro, 26 miles southeasterly, to Hacienda de San Antonio
(pack outfit).

San Antonio, 15 miles southeast, to San Bartolomé.

San Bartolomé, about 20 miles northeasterly, to Canjob (pack
outfit).

Canjob, about 15 miles northeasterly, to Comitin (pack outfit).

Comitin to ranch of El Carmen, near Teopisca (horseback).

El Carmen to San Cristobal (horseback).

San Cristdbal to El Carmen (horseback).

El Carmen to Comitan.

Comitin to San Vicente (pack outfit).

San Vicente to Comitén.

Comitan to Canjob.

Canjob to Comitan,

Comitin to ranch of Yerba Buena, enroute to San Cristébal.

Yerba Buena to El Carmen, near Teopisca.

El Carmen to San Cristdbal.

San Cristobal, about 15 miles, to Tierra Colorada (via Zina-
cantan).

Tierra Colorada, about 35 miles to Chiapa.
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Chiapa to Tuxtla Gutiérrez.

Tuxtla Gutiérrez, about 20 miles to El Espinal (horseback;
outfit by ox cart).

El Espinal to Pectapa.

Petapa to Jiquipilas.

Jiquipilas to Hacienda La Razén.

Hacienda La Razon to Mcecualapa.

Mecualapa to El Carrizal.

El Carrizal to Tonala.

Tonalé to Jalisco (rail).

OAXACA

Jalisco, Chiapas, to San Ger6nimo, Oaxaca (rail).
San Ger6nimo to Tehuantepec (rail).
Tehuantepec to San Ger6nimo (rail).

CHIAPAS

San Gerénimo, QOaxaca, to Jalisco, Chiapas.

OAXACA
Jalisco, Chiapas, to San Ger6nimo, Oaxaca.

VERACRUZ

San Gerdénimo, Oaxaca, to Santa Lucrecia, Veracruz (rail).
Santa Lucrecia to Pérez (rail).
Pérez to Cordoba (rail).

DISTRITO FEDERAL
Cérdoba, Veracruz, to City of México, Distrito Federal (rail).

MEXICO

City of México, Distrito Federal, to Lerma, México (rail).

MICHOACAN

Lerma, México, to Patzcuaro, Michoacin (enroute).
Pétzcuaro to Huingo.
Left Huingo enroute to United States (Goldman).

SONORA

Goldman, accompanied by D. T. MacDougal, Director of the
Desert Laboratory, Carnegie Institution, at Tucson, Ariz.,
and assistants, left Yuma, Ariz.,, and entered México by
boat on the Colorado River, camping on Sonora bank, about
10 miles south of boundary.

Camp on Sonora side of Colorado River, 10 miles south of
boundary to camp on same side about 20 miles south of
boundary.

Camp 20 miles south of boundary to Colonia Lerdo.
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BAJA CALIFORNIA

Mar. 30 to Apr.4. Colonia Lerdo, Sonora, to east base Sierra de los

Apr.

Apr.

”

May
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”

”
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”

16.

2I1.
22,

14.

15.

16.
20.
22,
23.
25,

© e

10.
1I1.

12,
16.

17.
18.

19.

26.
27.
28.

20.

Cocopahs, Baja California, ascending Hardy River by boat
(enroute).

East base Sierra de los Cocopahs up Hardy River to Volcano
Lake.

CALIFORNIA

Volcano Lake, Baja California, to Calexico, Calif. (wagon).
Calexico to San Diego (Goldman rejoined by Nelson).

BAJA CALIFORNIA

San Diego, Calif, to Coronados Islands, Baja California
(boat).

CALIFORNIA

Coronados Islands, Baja California, to San Diego, Calif.

BAJA CALIFORNIA

San Diego, Calif., to Ensenada, Baja Californif.

Ensenada to Todos Santos Islands.

Todos Santos Islands to Ensenada.

Ensenada, 28 miles south, to Santo Tomas.

Santo Tomis to Ensenada.

Ensenada to camp in canyon 20 miles east (pack outfit).

Camp 20 miles east of Ensenada to La Huerta.

La Huerta, 18 miles northeasterly, to near ranch of El Rayo.

Moved camp 8 miles northeasterly to Hanson Laguna.

Hanson Laguna southwesterly to near village of Sangre de
Cristo, and southeastern border of San Rafael Valley.

San Rafael Valley, 22 miles southeasterly, to camp near base
of Cerro Colorado.

Cerro Colorado, to water hole called La Posa, 6 miles east
(via Alamo).

La Posa, 10 miles easterly, to Rancho Viejo.

Rancho Viejo, 20 miles southeast, to Campbell cattle ranch, in
Trinidad Valley.

Trinidad Valley, 16 miles east, to San Matias Pass.

San Matias Pass to mouth of Cafién de la Esperanza.

Cafion de la Esperanza, 12 miles to mouth of Cafién de la
Providencia.

Cafién de la Providencia, 30 miles east to San Felipe, on shore
of Gulf of California.

San Felipe to Cafién de la Providencia.

Cafi6n de la Providencia to Cafién de la Esperanza.

Caiién de la Esperanza to San Matias Pass.

San Matias Pass to Campbell Ranch, in Trinidad Valley.
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Campbell Ranch, 15 miles southeast to Pozo Luciano, at north
end of Sierra San Pedro Martir.

Pozo Luciano, 12 miles southeast, to El Pifi6n.

El Pifién to camp on headwaters of Rio de San Rafael.

Rio de San Rafael to Vallecitos, a cattle ranch near summit
of Sierra San Pedro Martir.

Vallecitos, 12 miles southerly to La Grulla meadows.

La Grulla, 12 miles southeasterly, to Rancho Santo Toméis
(via Santa Rosa).

Rancho Santo Tomés to ranch of San Antonio.

San Antonio, 26 miles southwesterly, to Cafion de Nueva York.

Caiién de Nueva York, 20 miles southwesterly, to San Quintin.

San Quintin to Isla San Martin (boat).

Isla San Martin south to Isla San Ger6énimo (boat).

San Quintin north to Santo Domingo.

Santo Domingo to San Telmo.

San Telmo to Santo Domingo.

Santo Domingo to San Quintin.

San Quintin, 8 miles southeasterly, to San Simén River.

San Simén River to Rosario.

Rosario to Las Cuevas.

Las Cuevas, 15 miles easterly, to San Fernando.

San Fernando, 20 miles easterly, to Pozo San Augustin,

Pozo San Augustin, 11 miles easterly, to Onyx.

Onyx, 8 miles southward, to Agua Dulce.

Agua Dulce, 30 miles southeasterly, to Arroyo de Jaragudy.

Arroyo de Jaragudy, 21 miles southeasterly, to San Fran-
cisquito.

San Francisquito to near mouth of Calamahué Canyon.

Calamahué Canyon to Calamahué.

Calamahué, 30 miles southeasterly, to Yubay.

Yubay, 20 miles southwest, to dry camp near Pacific coast,
10 miles north of Punta Prieta.

Dry camp, 20 miles south, to San Andrés.

San Andrés, 18 miles southeasterly, to Rosarito.

Rosarito, 24 miles southeasterly, to dry camp near seashore.

Dry camp, 13 miles, to Santo Domingo.

Santo Domingo, 25 miles east, to dry camp near Cerro Perdido.

Cerro Perdido about 15 miles east of Calmalli.

Calmalli to dry camp about 14 miles southward.

Dry camp, 16 miles southeasterly, to Pozo Altamirano.

Pozo Altamirano, 15 miles southwesterly, to San Pablo.

San Pablo, 7 miles southerly, to Aguaje de Santa Ana.

Aguaje de Santa Ana to I.a Natividad, a dry camp 5 miles
south of Aguaje de San Estcban.

I.a Natividad, southeasterly 20 miles, to San Ignacio.

San Ignacio, 25 miles southwest, to San Angel.

San Angel to dry camp 30 miles west.

Dry camp, 20 miles to Tinaja de Santa Clara.

Tinaja de Santa Clara to dry camp 20 miles east.
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Dry camp to San Angel.

San Angel to San Ignacio.

San Ignacio, 21 miles easterly, to La Cueva.

La Cueva, 18 miles easterly, to Santa Rosalia.

Santa Rosalia, 16 miles southeasterly, to San Bruno.

San Bruno, 15 miles southerly, to Las Delicias.

Las Delicias southerly to Mulegé.

Mulegé, 6 miles southwesterly, to Pozo San Rafael.

Pozo San Rafael, 15 miles southerly, to El Potrero.

El Potrero, about 20 miles, via Guajadomi, to Agua Grande.

Agua Grande, 20 miles south, to Paso Colorado.

Paso Colorado, 13 miles southerly, to La Purisima (via La
Purisima Vieja).

La Purisima to dry camp enroute to Comondil.

Dry camp, 18 miles southward, to Comondi.

Comondd, about 20 miles southwest, to ranch of El Batequi.

El Batequi, 10 miles southward, to Pozo Grande, near San
Jorge.

Pozo Grande, to dry camp south of Rancho Santo Domingo.

Dry camp, 20 miles southward, to Matancita.

Matancita, 50 miles south, to Magdalena Island (sloop).

Magdalena Island across Magdalena Bay to Margarita Island.

Returned to Magdalena Island.

Magdalena Island on return to Matancita.

Matancita, 16 miles southeasterly, to dry camp.

Dry camp, 7 miles south, to ranch of Servatillo.

Servatillo, 15 miles southeasterly, to ranch of La Cruz on
Llano de Yrais.

La Cruz to camp 26 miles southeast.

Camp 35 miles southeast to ranch of Agua Colorado.

Agua Colorado, about 28 miles to Cerro Colorado.

Cerro Colorado, 35 miles southeasterly, to ranch of Rodriguez,
on shore of La Paz Bay.

Rodriguez, around southern end of La Paz Bay, 22 miles, to
La Paz.

La Paz, south 18 miles, to San Pedro.

San Pedro, 17 miles southerly, to Tres Pachitas.

Tres Pachitas, southerly 14 miles, to ranch of Valle Flojo.

Valle Flojo, 22 miles, to Pescadero (via Todos Santos).

Pescadero, 21 miles south, to ranch of El Cajoncito.

El Cajoncito, 20 miles southerly, to El Sacatén.

El Sacaton, southerly 15 miles, to Cape San Lucas.

Cape San Lucas, 23 miles northeast, to San José del Cabo.
San José del Cabo, 8 miles northerly, to Santa Anita.
Santa Anita, 18 miles northerly, to Miraflores.

Miraflores, 13 miles northerly, to ranch of San Bernardo.
San Bernardo, 14 miles northerly, to ranch of El Sauz.
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El Sauz, 8 miles northerly, to La Chuparosa.

La Chuparosa, a few miles northerly, to La Laguna.

La Laguna, 14 miles northerly, to El Taraiso.

El Taraiso, 18 miles northerly, to El Triunfo.

El Triunfo, 30 miles northerly, to La Paz.

La Paz to Espiritu Santo Island (fishing boat).

Espiritu Santo Island to Ceralvo Island (fishing boat).

Ceralvo Island to La Paz.

La Paz to Ensenada (enroute by steamer).

Nelson left Ensenada and proceeded to San Diego (gasoline
launch) ; Goldman proceeded 55 miles north to Caifién de
Cancio (stage).

CALIFORNIA

Caiion de Cancio, Baja California, to San Diego, Calif. (Gold-
man). End of joint field work by Nelson and Goldman in
México.






LOCALITIES VISITED BY NELSON AND GOLDMAN IN
MEXICO AND GUATEMALA, 1892 TO 1906

MEXICO

AGUASCALIENTES

Chicalote (6,180 feet):

July 1-7, 1896.—Chicalote is a station at 6,180 feet on the railroad,
about 10 miles north of the city of Aguascalientes. The locality is
at about the same altitude, on an extension of the plain, on which we
worked at Lagos, Jalisco, the general drainage, as there, being south-
ward to the Rio de Santiago. To the east and west the plain slopes
up slightly to the bases of scattered hills and isolated ranges that,
especially toward the west, rise abruptly 1,500 to 2,000 feet above
the general level. The country here, and throughout the state of
Aguascalientes, appears to be more arid than near Lagos. Some of
the difference in aspect may, however, be due to soil conditions. Near
Chicalote the surface soil is usually a dull reddish or brownish loam,
overlying a heavy calcareous substratum called tepetate. Water is
not so near the surface as at ILagos, and the vegetation, largely yuccas
and cactuses, is more desertlike. Lower Austral Zone.

BAJA CALIFORNIA

Agua Dulce (2,200 feet):

September 8-9, 1905.—Agua Dulce is 30 miles southeast of San
Fernando. On September 7 we traveled 11 miles casterly across the
plain on a good wagon road to the onyx mines at Onyx, located at
2,500 feet, on the edge of the low foothills skirting the mountains,
which rise abruptly a little farther eastward toward the Gulf coast.
The mines were being worked by a San Dicgo company. On Septem-
ber 8 we left the wagon road at Onyx and turned southward on a
trail across a low ridge and then over a gently rolling desert plain
for 8 miles to a water hole known as Agua Dulce, situated in the
head of a rocky canyon that begins abruptly in the limestone bedrock
of a little valley on the open plain.

Aguaje de San Esteban (1,200 feet):
October 5-6, 1905.—The Aguaje de San Esteban, or Tinaja de San
Esteban, is in the central section of the peninsula, about 25 miles

35
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northwest of San Ignacio. On October 5 the trail continued from
Aguaje de Santa Ana southeasterly over the lava plateau, crossing sev-
cral canyons and gradually swinging down toward its western border.
About 10 miles from Santa Ana we came to a large rock tank, the
Aguaje de San Esteban, at 1,200 feet, in the bottom of a small gulch
only a few miles from the eastern border of the Vizcaino Desert.
Here we collected the type specimen of Eutamias wmerriami meridio-
nalis, the southern desert-inhabiting chipmunk, first noted near the old
San Pablo Mission. Near this point also we saw the southernmost
representatives along our route of the cirio (Idria colummnaris) and
the first northerly examples of the white-harked paloblanco (Ly-
siloma candida), which was abundant in the bottoms of the larger
canyons and became one of the more conspicuous trees in suitable
locations along our route throughout the southern part of the penin-
sula. A few other plants, mainly tropical or subtropical species, not
noted before, were first observed along the canyons in this vicinity.
Five miles beyond San Esteban, across an intervening lava mesa, we
came to La Natividad, a large canyon in which water usually exists.
The bottoms of the empty tanks were still damp, but no water could
be found, and so we were forced to make another dry camp.

Aguaje de Santa Ana (3,400 feet):

October 4-5, 1905—Santa Ana, or Santana, was a cattle ranch
about 30 miles northwest of San Ignacio. When we left San Pablo,
October 4, the trail turned southerly across the bench near the lower
end of the water and then zigzagged directly up the steep canyon side.
This brought us out on the top of a great lava plateau with a broad
undulating surface rising toward the east, broken here and there by
volcanic hills, and descending on the west to the Vizcaino Desert.
This plateau country is made up of horizontal beds of sandstone,
capped by heavy beds of dark lava. The scanty soil supports only a
thin growth of vegetation, as most of the surface is covered by an
almost continuous layer, and in places deep beds, of loose fragments
of lava, which give a desolate and forbidding aspect to the landscape.
This exceedingly rocky plateau is cut by numerous shallow gulches
and occasional deep canyons, all draining westerly into the desert.
Travel through this seemingly endless bed of shattered lava blocks
was very difficult for our animals. The trail wound along the top of
the mesa, crossing a number of the larger canyons, one of which was
about 2,000 feet deep.

Seven miles southerly from San Pablo, on top of the undulating
plateau, at an elevation of 3,400 feet, we reached a small house and
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corral with a large natural tank of water in the bottom of a lava-
bedded gulch nearby. This place, known as Santa Ana, is occupied
as a cattle ranch part of the year, but it was vacant at the time of our
visit. From the crest of a small ridge here an extended view, as far
as the eye could see, northwest and southeast over the top of the
plateau, showed series of volcanic ridges and peaks breaking its sur-
face irregularly. To the west was a superb view over the Vizcaino
Desert to the Sierra Pintada and Sierra Santa Clara, the salt beds at
Ojo de Liebre, the old whaling location of Scammon Lagoon, and
over the Pacific to the Isla de Cedros and other coastal islands.

Alamo (3,400 feet):

June 11-12, 1905.—On June 11 we left camp near Cerro Colorado,
in San Rafael Valley, and traveled about 15 miles southeasterly
along the wagon road through rolling hill country and, crossing a
divide at about 4,500 feet, descended to Alamo, on the western end
of an open plain, at an altitude of about 3,400 feet, close to the base
of some low, abrupt, and barren rocky ridges. From Alamo the
plain, which has a width of 6 to 15 miles, extends easterly about 20
miles to the west hase of the southern end of the Sierra Juarez. It is
bordered on the northern side by a series of low hills and on the
southern side by low rounded ridges and mesas, which merge into
the hills bordering Trinidad Valley. Most of the plain and adjoining
hills are covered with a fairly abundant growth of junipers and
some pinyon pines. From Alamo we continued easterly in the after-
noon along one of the several wood roads which radiate from the
camp to La Posa, a muddy water hole on the plain, where we camped.
The water hole was much frequented by cattle, and the stagnant water
was very bad. Upper Sonoran Zone.

Arroyo de Leén—ncar Pozo I.uciano, Baja California.

Bahia San Felipe (=San Felipe Bay) (near sea level) :

June 20-25, 1905—San Felipe Bay is a slight indentation of the
desert coast of the Gulf of California, east of the San Pedro Martir
Mountains. The bay was reached after a long, hot day’s travel, cover-
ing about 30 miles across the desert from the mouth of La Providencia
Canyon. There was no trail, and we had only general directions for
guidance to some water holes near the beach at San Felipe Bay, as
neither of our two Mexican packers had ever been there. Our course
lay directly across the broad valley or plain to the west base of the
Sierra San Felipe, an outlying desert range of mountains, where we
found traces of an old wagon road leading through Buena Vista Pass,
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evidently named from the fine view over a broad expanse of the gulf.
Beyond the pass the wagon tracks disappeared, but late in the after-
noon we rode through a gap in some hills and came in sight of the
narrow line of green mesquites in the flat behind the sand dunes on
the beach of San Felipe Bay. We saw no sign that a house had ever
been built there, but a strong signal post stood on the beach just in
front of two water holes, 3 or 4 feet deep, dug in the clay flat near
the mesquites. No recent trace of human visitors was visible, but
evidently numbers of coyotes and turkey buzzards visited the water
holes regularly, and the fluid was so foul in consequence that even
our exceedingly thirsty animals refused to drink it. After consider-
able work the holes were emptied, and the vile-smelling mud on the
bottom and sides cleaned out. The new water which quickly seeped in
was offensive in odor and taste, but we were glad to use it as no other
was known nearer than the mountains from which we had come.
Camp was made a short distance away under a fine, wide-spreading
mesquite tree.

Directly offshore, in front of the bay, Consag Rock stands out like
a great sail, its high cliffs whitened by the droppings of sea fowl.
The bay is several miles in width hut does not deeply indent the coast.
The west and south shores are low and bordered by a narrow belt of
sand dunes. The north side is bounded by a low, isolated, rugged
mountain of dark color and probably of volcanic origin, known as
Punta San Felipe, which projects as a bold headland into the Gulf.

The plains from the base of the San Pedro Martir Mountains to
San Felipe Bay have a characteristic desert flora, including such
species as the giant cactus (Pachycercus pringlei), the ocotillo (Fou-
quieria splendens), mesquite (Prosopis juliflora), creosotebush (Lar-
rea tridentata), and a copal (Bursera rhoifolia), the latter tree a
northern representative of a tropical group of wide distribution.
Lower Sonoran Zone.

Cabo de San Lucas (=Cape San Lucas) (10 feet):

December 29, 1905, to January 4, 1906.—Cape San Lucas is the
village on the shore of the small bay just east of Cape San Lucas,
the extreme southern tip of the peninsula. Leaving Sacatén on De-
cember 29 we crossed a high, narrow ridge immediately to the south,
on the far side of which the drainage flows toward the southern end
of the peninsula. Descending this south slope we followed a series of
dry washes down their winding courses through the hills and finally
came out on a long, open, sandy slope extending southward to the
sea. This slope is bounded on the east and west by series of granite
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hills, giving it the form of a valley, down which broad sandy washes
lead to the shore of Cape San Lucas Bay. The slope is covered with
a vigorous growth of large and small cactuses, mesquites, and numer-
ous desert and upper arid tropical plants. The large cactuses include
the two giant species, the cardon pelon (Pachycereus calvus) with
ends of stems smooth, and the widely different cardon barbén (Pachy-
cereus pecten-aboriginum) with ends of stems armed with spines.

Early in the afternoon, about 15 miles from Sacatén, we reached
the village of Cape San Lucas, on the shore of the bay, the end of our
long southward journey. The bay is bounded on the southwest by a
low granite ridge terminating in two detached granite knobs standing
boldly out of the sea and forming Cape, or Cabo, San Lucas. The
village of Cape San Lucas contained about a dozen families who
occupied a group of adobe houses on a flat just back of the broad
sandy beach and only a few hundred yards easterly from the basec of
the cape. It was formerly a much more populous and prosperous
place. At the time of our visit the inhabitants were making a liveli-
hood mainly by gathering tan bark from small paloblanco trees
(Lysiloma candida) on the sloping plain back of the town and shipping
it to San Francisco. A few date palms among the houses, the tropical
jungle behind, and the blue sea in front, flanked by the bold headland
forming the cape, unite to make this a most picturesque spot. We
obtained the use of a vacant house and spent a few days collecting
specimens from a place of historic interest to American ornithologists
through the work done there by John Xantus in 1859.

Calamahué (950 feet):

September 14-16, 1905.—Calamahué, or Mision de Calamahué,
was a mission at about 950 feet, on the Gulf slope of the peninsula
nearly opposite the upper end of Isla Angel de la Guarda. At 2 am.
on September 14 we left our dry camp, about 3 miles above the
mouth of Calamahué Cafién or wash, up which we traveled in a
westerly direction. At 10:30 a.m., after riding about 19 miles, we
reached the upper end of the wash, where it closes into the mouth
of the canyon. Just inside the mouth of the canyon we camped where
several springs and pools feed a small permanent stream, which sinks
a short distance below. The water in the springs is charged with soda,
iron, and other minerals in varying amounts, and most of it is undrink-
able. Large gas bubbles were rising in one spring about which de-
posits of soda had built up a broad rim several feet high. On the
southern side of the mouth of the canyon are the ruined walls of
the old Calamahué Mission. Owing to bad water, intense heat, high
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winds, and scarcity of forage for stock, this was one of the most
desolate and trying camps we made, and we marveled at the old mis-
sionary padres who would choose such a place to huild a mission.

All along its upper half, Calamahué Valley was crossed from south
to north by well-marked old trails, made by mountain sheep, leading
from the projecting points of the Calamahué Mountains to opposite
points of the lower range of hills on the north. In places the sheep
traveled several miles across the flat valley bottom. A scattered
growth of small trees, either pinyon pines or live oaks, was visible
on the upper 500 feet or more of the Calamahué Mountains, a few
miles southeasterly from the mouth of the canyon. This was the first
tree growth we had noted on the mountains south of the Sierra San
Pedro Martir, and we should have investigated it if our saddle and
pack animals had not been too exhausted to permit delay, owing to
the scanty feed along this part of the route. The principal vegetation
along Calamahué Valley and Calamahué Cafién consists of scattered
mesquites, acacias, copalquin (Pachycormus discolor), Fouguieria,

Cercidium, Larrea, and various cactuses.
]

Calamahué Cafién (mouth) (25 feet):

At 4 am. on September 13 we left San Francisquito in brilliant
moonlight and traveled 10 miles easterly, following the wagon road
down a low-walled canyon leading to the King Richard mine. This
was a gold mine, worked by an Englishman named Dick Daggett.
To our surprise the camp was deserted, every house was locked, and
there were no signs of recent occupation. This left us in a serious
position, for we had less than a pound of flour and no beans, rice,
sugar, or bacon, and were many days’ travel from any supply point.
We had seen Daggett several weeks before at San Quintin, and he
had agreed to sell us provisions. It was, therefore, necessary to find
him or face a trip of several hundred miles to the next supply point,
subsisting on such small game as we might shoot. Several used trails
radiated from the camp, one leading down the canyon toward the Gulf
showing the most recent tracks. We followed this for about 6 miles,
through a series of small canyons and over dividing ridges in a broken
granite and slate hill country, and came out into the broad, gently
sloping Calamahué Valley, through which a dry rocky wash, like a
broad river bed, wound its way. The trail led us on down the valley
about g miles to the mouth of the wash on the shore known as Cala-
mahué Landing. This was one of several places along the Gulf coast
where supplies ordered from Guaymas, Sonora, were occasionally
landed for mining companies. We were much relieved to find a group
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of small brush shelters by a shallow well, where Daggett and his
miners were camped. Daggett welcomed us hospitably and said that,
through a misunderstanding, his supplies failed to arrive on time
from Guaymas, and he and his men were forced to close the mine,
come down to this point, and subsist for more than a month solely on
sea turtles and fish caught along the shore of the Gulf, supplemented
by wild honey taken from cavities among the rocks in the neighboring
hills. Bees introduced by the missionaries found the habitat favorable
and spread in the wild state throughout the peninsula. Fortunately,
the night before our arrival the boat had come in, and the supplies
were lying on the open heach at the mouth of the wash. Supplies were
purchased, and as there was no feed for our stock we turned back
up the valley about 3 miles and made a dry camp.

The day had been extremely hot, and as we traveled up the smooth
sandy flat just after sunset we saw two “side-winder” rattlesnakes
lying in the warm dust of the trail. On our approach they slid
diagonally sidewise, as is their peculiar habit, and forward about 15
feet to one side of the trail. There they stopped and sounded their
low warninY rattles as each animal of our outfit passed. Many others
were seen along our route through the central section of the penin-
sula. About 50 traps were set by me under bushes in the moonlight,
the location of each marked by a small wisp of cotton twisted around
the tip of a branch. The traps were recovered again by the same
brilliant moonlight at 2 o’clock in the morning, when we wished to
move on, and were found to contain 17 small mammals representing 3
species. These were labeled “Mouth of Calamahué Cafion.” The
mouth of the main canyon, however, is nearly 20 miles above.

Calmalli (1,200 feet) :

September 28 to October 1, 1905—Calmalli is a mining camp a
little north of latitude 28° N., near the geographic center of the penin-
sula. On September 28 we took a cut-off trail easterly through the
yucca forest from Santo Domingo Landing, the wagon road to Cal-
malli making a wide detour to the south. The trail led over a sandy
plain through an unbroken forest of yuccas, intermingled with Fou-
quieria peminsularis, which had been plentiful since we entered its
range near San Andrés. The yuccas all had their tops inclined toward
the southeast, owing to the prevalence of northwest trade winds. Nine
miles from camp we came into the wagon road again beside a deserted
frame house and broken windmill over a dry well. This was the
Rancho de Berrendo, situated on the border of the Llano de Berrendo,
an open clayey prairie 4 or 5 miles across with a dwarf chamiso
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(Atriplex) almost the only plant growing on it. The sandy soil and
the yucca forest stopped abruptly on the border of this prairie but
hegan again beyond it to the east. The plain rises very gradually in-
land, and about 20 miles from the coast the soil becomes less sandy
and the yucca forest gives way to a more mixed growth of yuccas
and other species, including the Jargest giant cactuses that we had
ever seen. We traveled until long after dark, and at 9:30 p.m., at
an altitude of 850 feet, reached a solitary hill known as the Cerro
Perdido, about 25 miles from our camp at Santo Domingo. This was
one of the regular camping places on the road, but there was no
water, so we were compelled to make another dry camp, which was
hard for the stock.

On September 28 we made an early start and a mile beyond camp
came to another abrupt escarpment about 50 feet high, capped by a
plateau extending away to the eastward into the interior. Before us
to our left a range of hills approached our course diagonally from the
northwest, while far away to the east low mountains, some rising to
an altitude of from 3,000 to 4,000 fect, stood out boldly., About 10
miles east of this last escarpment the road led us through a range of
low, detached mountains or hills, about 1 mile wide and 5 miles long.
The hills rise abruptly and islandlike from the level plain, and from
their relative position and formation it was evident that they repre-
sented the tops of a short, partly buried mountain range. About 4
miles beyond, the road led through another group of hills, turned to
the south, and at an altitude of 1,200 feet came to Calmalli. The
town is located on the foot of a group of low, bare hills and contained
25 or 30 small houses, 2 or 3 stores, and the reduction plant for the
mines. Rich placer mines were long ago worked out, and we found the
town nearly deserted. A quartz mine nearby was being worked in a
small way by an American, Byron Hall, who received us hospitably.

Near Calmalli the country becomes more sterile and the cirio (Idria
columnaris), which we had not seen nearer the coast, appeared again.
Some of these were giants of their kind, 50 to 60 feet in height and
more than 3 feet in diameter at the base. The plain extending inland
from Santo Domingo reaches its eastern limit a few miles east of
Calmalli, where ranges of barren, rocky mountains rise abruptly from
the general level and form a barrier. Immediately about Calmalli,
especially to the west and south, rise low, round-topped, barren hills
or small mountains.

Cafién de la Esperanza (=Esperanza Canyon) (1,800 feet):
June 18-19, 27-28, 1905.—Cafién de la Esperanza descends the
east slope of the San Pedro Martir Mountains in northern Baia
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California. On June 18 we crossed a low ridge of the mountain
just above and to the east of our camp at San Matias Spring ncar
San Matias Pass, and entered the head of Windy Canyon, which
winds down the east slope about 8 miles to the sloping desert plain
at the east base of the San Pedro Martir Mountains. The entire
bottom of Windy Canyon, which has high rocky walls, is so filled
with a wash of granite, sand, and gravel from the disintegrating
sides that it presents a smooth, easily traveled, gently descending
slope. The canyon is dry and very barren throughout its course,
but we found the desert plain at its mouth covered with a vigorous
growth of cactus, yucca, mesquite, ironwood (Olneya), paloverde
(Cercidium), ocotillo (Fouquieria), creosotebush (Larrea), and
other desert plants. The trail turns abruptly to the right a short
distance out on the plain and skirts the base of the mountain for
about 12 miles to the water at the mouth of Esperanza Canyon,
crossing slopes made up entirely of loose, disintegrated granite
en route.

The east front of the San Pedro Martir Mountains rises abruptly
in a tremerldous escarpment of bare cliffs and rocky slopes, 4,000 to
8,000 feet above the basal plain, with scveral canyons cutting huge,
ragged gashes in its face. In cool weather small streams flow down
the bottoms of the larger canyons, sometimes running a mile or so
out on the plain before sinking in the sand, but in dry, hot weather
commonly retreating a mile or more up the canyons. Extending out
on the plain from the mouth of Esperanza Canyon is a great alluvial
fan, or delta, built up of disintegrated granite with a ridge of boulders
along its middle. These boulders vary from 1 to more than 6 feet
in diameter and extend a mile down the slope, showing the enormous
force of the occasional floods which pour down the canyon. At the
time of our visit a small stream of clear, pure water flowed down
the wash and disappeared in the sand just outside the mouth of
the canyon. In the morning this stream flowed several hundred
yards farther than in the evening, retreating during the day, owing
to the evaporation caused by the sun. On June 19 we left for La
Providencia Canyon and San Felipe Bay, and returned June 27,
en route back to Trinidad Valley. Lower Sonoran Zone.

Cafién de 1a Providencia (=La Providencia Canyon) (2,000 feet) :

June 19-20, 26-27, 1905.—Cafion de la Providencia descends the
east slope of the San Pedro Martir Mountains in northern Baja
California. June 19 we continued southerly about 12 miles from the
mouth of Canyon Esperanza along the east base of the San Pedro
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Martir Mountains to the water at the lower end of La Providencia
Canyon. As at Isperanza Canyon we found a small stream of pure
cold water, clear as crystal, flowing to the mouth of ILa Providencia
Canyon, which, with similar high walls, scores the cast face of the
range. The canyon descends from just south of Cerro de la Encantada,
the highest peak of the range, at the most outstanding point on the
desert front of the mountains. Ilalfway between Iisperanza and La
Providencia Canyons we passed the mouth of Canyon Diablo, the
wildest and most rugged canyon in the east front of the mountains.
It heads on the west side of Cerro de la Providencia, and descends
first northerly and then easterly, thus cutting around the west and
north sides of the mountain. From the mouth of La Providencia
Canyon there extends for more than a mile down the middle of its
great alluvial delta a stream of boulders varying in diameter up to
6 or 8 feet, and attesting to the tremendous power of flash floods that
have swept the east side of the range. This great bed of boulders
rendered access to the water in the mouth of the canyon difficult
except by following closely the intricate course taken by the few
half-wild horses and cattle which come here to drink. We left the
canyon on June 20 for San Felipe Bay, and another overnight stop
was made on our return on June 26. The lower part of the canyon
lies in the Lower Austral Zone.

Cape San Lucas (see Cabo de San Lucas).

Ceralvo Island (=1Isla Ceralvo, Ceralbo, and Cerralvo) (10 to 30
feet):

February 11-13, 1906.—Ceralvo Island, also spelled Ceralbo and
Cerralvo (our specimens were labeled “Ceralbo Island”), is the
southernmost of the islands in the Gulf of California and the nearest
point lies 4 miles off the eastern coast of the peninsula, southeast of
La Paz Bay. On February 8 we left Espiritu Santo Island and sailed
southeasterly for Ceralvo Island. Owing to calms and head winds we
did not reach the island until February 11, when we landed at a com-
paratively level place at the southern end and remained until February
13. The other shores of the island are abrupt and rocky. Ceralvo Island
is more than 15 miles long in a northwesterly to southeasterly direc-
tion, and about 4 miles in greatest width. The southern end is within
33 miles of Ventana Point, the island lying on the eastern side and
partly enclosing Ventana Bay. Ceralvo is composed of a single high
mountain ridge extending nearly its entire length and reaching alti-
tudes of 2,265 and 2,477 feet near the northern and southern ends
respectively.
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The island is extremely arid and desert in character and has no
fresh water or inhabitants. Ceralvo appears to have been connected
with the mainland through the extension of the southern end of the
island to Ventana DPoint, as indicated by the shallowness of the sea
between them. That the island was once a part of the mainland
is indicated by the identity of the geological formation on their
adjacent shores. The vegetation is a mixture of Arid Tropical and
Lower Sonoran species, mostly identical with those of the adjacent
mainland. The great viznaga (Ferocactus diguetii), however, ap-
pears to be peculiar to this and other islands of the Gulf. The usual
height of this species is 1 to 2 meters, but one of the larger plants
measured 2.3 meters in height and 2 meters in circumference. Febru-
ary 13, we left Ceralvo and reached La Paz February 15.

Cocopah Mountains (see Sierra de los Cocopahs).

Comondi (700 feet):

November 5-10, 1905—Comondil is an important town in the
interior of the peninsula in latitude 26° N. Irom La Purisima the
trail on Ndvember 4 led up about 1,000 feet to the top of the abrupt
south wall of the canyon, and then southcasterly across the rolling
and broken plateau. About 6 miles from La Purisima we came to a
deep box canyon, in the bottom of which San Vicente Ranch is
located, the house standing in the midst of a few date palm, lime,
and zapote trees, near small patches of corn and sugarcane. A small
stream of water rising in the bottom of the canyon supplied enough
to irrigate this small oasis, which supported a single family in the
midst of a gloomy waste of broken lava. From San Vicente the
trail led down the canyon and then up a tributary gorge on the left
to the top of the plateau, where we entered a series of lava beds
descending from a conical crater a few hundred feet higher than the
general level. Here for miles on all sides lie beds of bare, shattered
lava with occasional small patches of soil on which were growing
various species of desert bushes, and a few giant and other cactuses.
With some difficulty we found a small patch of ground partly free
from stones and camped at an altitude of ahout 1,300 feet near the
base of the old crater peak. During the night a solitary huge black
cloud swept over the otherwise brilliantly clear sky and gave us a
hard shower.

On November § the trail continued about 18 miles southeasterly
through the broken plateau country among scattered volcanic crater
cones which rise from about 300 to 1,000 feet above the general
level. Each cone is the center of a series of lava beds, which spread



46 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. II§

over the surrounding area. The surface of the lava beds is covered
with angular masses of shattered lava through which our saddle and
pack animals had to pick their way with care. Canyons of varying
depth gash the surface of this great volcanic plateau, which gradually
rises to its greatest elevation in the district about the base of the
Cerro de la Giganta, east of Comondi. The lava beds of the surface
are underlaid by stratified beds of volcanic ashes and similar material,
usually consolidated into soft rock. In places between I.a Purisima
and Comond the trail was boggy from the recent rains, and the soft
mud in depressions between the rocks added to the difficulties of the
road, even where the general surface was such a continuous bed of
lava that we were confined to a narrow track winding among the
shattered rocks. About noon we crossed a broad, rounded divide
about 2,000 feet above sea level and descended the farther slope to
an altitude of 1,500 feet, where we came abruptly to the edge of
the canyon wall immediately opposite the town of Comondd. This
we found to be a scattered settlement of about 1,000 people, located
at an altitude of 700 feet along the flat bottom of a canyon varying
from 200 to 800 yards in width, and with walls 500 to 800 feet high.
A mile below town the walls close in and the canyon for about 12
miles is narrow and very crooked, the high basaltic cliffs forming
many wild scenes. Then the canyon broadens and the walls descend
gradually for 3 miles before they merge into the gently sloping coast
plain, which is about 12 miles wide at this point. The lava cap of
the mesa forming the south wall of the canyon below Comondu is
largely columnar basalt, but the north wall is mainly of horizontal
strata apparently very different in character. The water appears to
have formed the canyon by following the line of contact between two
distinct lava flows. A stream rising in large springs above the town
flows about 8 miles down the canyon and irrigates a continuous
succession of small fields. Date palms were scattered irregularly
along the stream in a thin line through the small vineyards and fields
of corn, sugarcane, and other crops, and other palms were grouped
with the orange, fig, and pomegranate trees about the houses. The
views up and down the canyon from the top of either wall are
among the most beautiful in the peninsula.

For several miles along the plateau before we came to Comondi
the trail followed an old wagon road from which others branched
off over slopes on which there was a scattered growth of large agaves.
At Comondii we learned that these roads were made some years ago
by an American company that built wagon roads from the landing
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on the coast to Comondi and over the adjacent hills, brought ma-
chinery up from the coast, and put up buildings with the purpose
of extracting the fiber from the agaves growing there. The enterprise
was foredoomed to failure, and the old roads and one or two aban-
doned houses in the canyon near Comondi were all that remained
of it.

Bryant, Brandegee, and others who have visited Comonda speak
of the kindly treatment received from the people there, and we met
with the same hospitable reception. The visit of Bryant and
Brandegee was still remembered, and the mayor of the town in
1905 was the man who outfitted them with saddle and pack animals
for their overland trip to San Quintin in 1889. Comondil has a
nearly tropical climate, although light frosts are not very un-
common in winter, and at intervals are severe enough to kill the
leaves on sugarcane. Malarial fever, called morongo, is reported
to occur here in summer and elsewhere about irrigated areas in
Lower California as far north, at least, as Mulegé, where a number
of cases occurred in 19o4. These fevers were reported to be rather
severe and®often fatal to elderly people.

El Cajoncito (1,000 feet):

December 27-28, 1905.—FEl Cajoncito is a small cattle ranch at
1,000 feet altitude about 21 miles southerly from Pescadero and
about 30 miles north of Cape San Lucas. We left Pescadero
December 27 and 12 miles south came to San Jacinto ranch, con-
sisting of a few huts located within half a mile of the sea, beside
a broad sandy wash in a baylike coastal valley. The dry wash
was bordered near the crossing by beautiful groups of tall fan palms,
their presence giving evidence of water a short distance below the
surface. Our route all day was generally parallel to the coast and
within 2 or 3 miles of it, and several low ridges alternating with
small coastal valleys, extending 2 to 4 miles inland, were crossed.
These coastal valleys are mainly flat but are sometimes broken by
low hills or ridges and crossed by sandy washes coming down from
the west slope of the Sierra de la Victoria. In the afternoon the
trail left one of the valleys and ascended the highest and most abrupt
ridge we had yet seen along this part of the coast, bringing us to
El Cajoncito on a bench just below the summit of the hills.

All along the route from north of Todos Santos the westerly front
of the Sierra de la Victoria, 8 to 12 miles inland, parallels the coast,
and rises with abrupt and inaccessible slopes of bare rock to a ragged
line of peaks reaching 3,000 to 6,000 feet above their basal foothills.
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These mountains and the foothills and ridges leading to the coast are
mainly of pale gray granite resembling that in the high mountains
of the northern half of the peninsula, but with their most abrupt slope
facing the Pacific Ocean instead of the Gulf of Mexico.

El Pifibn—west slope of San Pedro Martir Mountains (5,300 feet) :

July 5-11, 1905—0On July 10 I traveled about 12 miles southeast
from Pozo Luciano across low brush-covered hills to the mouth of
a canyon in the foothills, at 5,300 feet altitude. Camp was made by
a small stream that flows through the flat at the mouth of the canyon
and sinks into the sand just below. The flat and adjacent hillsides are
covered with pinyon trees, making it a favorite resort for Indians
during the harvest of pinyon nuts. Nelson rejoined me here on
July 10. Specimens collected were labeled “Pifidon, W. slope San
Pedro Martir Mts.” Upper Sonoran Zone.

El Potrero—near Mulegé (600 feet):

October 30-31, 1905.—Leaving Mulegé on October 29 we traveled
about 6 miles southwesterly, up the broad bottom of the Arroyo del
Potrero to PPozo San Rafael, a small cattle ranch wheré there is a
shallow well in the creek bottom. The most vigorous growth of
mesquites we saw in Baja California occurs along the sides of the
arroyo near this ranch, many of them being 30 or 40 feet high.
October 30 the trail led southerly up the valley bottom, which grad-
ually narrowed to a wide canyon, with a broad, dry wash, paved
with water-worn boulders, winding down the course. About 10 miles
from Pozo San Rafael the valley narrows for a short distance to
a low box canyon and to the right rises a flat-topped mountain called
Mesa de Zacatecas, where numerous mountain sheep were reported
to occur. Five miles farther up the rocky and narrowing canyon we
came to the ruins of El Potrero, an abandoned cattle ranch, where
we camped. El Potrero is located at an altitude of 600 feet on a rocky
mesa 6 or 7 miles in diameter, with mountains on three sides, On the
southern side, especially, a high precipitous ridge, plainly visible from
Mulegé, bars the way like a wall in that direction. The Arroyo del
Potrero heads at the hase of this mountain wall, and the bottom of
its narrow canyon through the mesa, immediately above the old ranch,
contained numerous tanks and pot holes of good water with a trick-
ling stream here and there.

El Rayo—Sierra Juirez (4,500 feet) :
June 3-5, 1905.—El Rayo is a ranch at 4,500 feet altitude, in the
Sierra Juarez, or Laguna Hanson Mountains, of northern Baja
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California. On June 3 we left the wagon road at La Huerta and
followed a winding trail for about 6 miles easterly to La Repiiblica,
an abandoned gold mine and stamp mill ; then our route for about 12
miles was northerly to a small meadow in an open ravine about a mile
below El Rayo ranch on the top of the mountain. The entire west
slope of the Sierra Juarez in this scction is interrupted only by long,
rounded, undulating ridges, rising so gently that for long distances
we appeared to be traversing a slightly broken plain, covered with
low brush and scattered rocks. Over the slope a thin growth of small
shrubs and widely scattered pines gave the landscape a rather barren
appearance. The morning of June 4 a sharp frost coated with white
the vegetation in the bottom of the meadow near our camp. El Rayo
ranch was formerly the Hanson ranch, occupied by an American of
this name with his cattle. He was murdered near there and the place
at the time of our visit was one of the ranches of an American
company with headquarters at Ojos Negros, in San Rafael Valley.
At El Rayo ranch the trail entered a good wagon road which fol-
lowed the top of the mountains from Campo, just within the Cali-
fornia border.

El Sacatéon (=El Saccaton) (1,000 feet):

December 28-29, 1905.—El1 Sacatén is a small cattle ranch at 1,000
feet altitude about 5 miles from the sea, 15 miles north of Cape San
Lucas. December 28 the trail from El Cajoncito held in a general
southerly course all day, but was extremely crooked, swinging down
to the coast and then far inland, winding among the roughest and
most broken hill country we had seen since leaving La Paz. About
12 miles by trail from El Cajoncito we turned inland from near the
ocean and traveled about 8 miles southeasterly across foothill ridges
to El Sacatén. All along this part of the route the main foothill
ridges descend to the Pacific, forming bold rocky points and bluffs
with broad sandy washes in deep ragged canyons between them. The
vegetation along the coast from Todos Santos to El Sacatén is much
like that farther back on the road from T.a Paz but is smaller and
less abundant.

El Sauz—Sierra de la Laguna (4,600 feet) :

January 21-24, 1906.—Il Sauz was a ranch at about 4,600 feet
on the slope of the Sierra de la Victoria in the cape region of the
peninsula. On January 19, having completed our work at Santa Anita,
we continued northerly on the west side of the valley. Our trail lay
over a rolling and canyon-cut mesa 50 to 150 feet above the river
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bottom, which had a dry and rocky bed through most of its course.
About 12 miles north of Santa Anita the mesa becomes lower and the
trail descends into the river bottom, where a small stream was flowing,
and scattered individuals of a small but handsome live oak, 20 to 40
feet high, with narrow leaves and drooping branches, made an at-
tractive addition to the flora. This oak proved to be a new species,
which later was named Quercus brandegei, for T. S. Brandegee, the
leading authority on the botany of the region, his special field of
study. Traveling on up the valley we reached Miraflores, about 18
miles north of Santa Anita. Miraflores was an attractive village of
30 or 40 houses at an altitude of about 400 feet on the west side
of the San José River, just above its junction with the Arroyo San
Bernardo, a small stream coming down a rocky wash from a canyon
on the east face of the Sierra de la Victoria. Miraflores was the point
from which Lyman Belding made his visit to the mountains about
La Laguna in 1883, and we secured the services of the same guide,
Francisco Amador.

On January 20 we left Miraflores and traveled northwesterly across
the gently rising rocky mesa up the course of the Arroyo San Ber-
nardo. For 4 or 5 miles the trail led across the west side of the valley,
through an unusually tall and luxuriant growth of giant and other
cactuses with numerous species of shrubs and small trees, mainly
tropical species, which form a jungle all the way to the base of the
mountains. There we entered an open canyon, the bed of the stream
being very broad and covered with masses of water-worn boulders
of all sizes, evidences of the floods which sometimes sweep down these
slopes. The trail up the canyon was extremely rough and broken,
leading repeatedly back and forth across and along the boulder-strewn
bottom or up and down the densely brush-grown sides. Along the
canyon we ‘entered the range of another live oak, one with stout
branches, massive trunks sometimes 2 feet in diameter, and moder-
ately spreading rounded tops. These oaks and their distribution on
the slopes reminded us of the live-oak belt of California valleys; but
they proved to be of an unrecognized species later named Quercus
devia. A few cottonwoods of a species peculiar to these mountains
and locally known as the “huirigo” (Populus monticola), with con-
spicuous white bark, were scattered here and there along the canyon,
and in flats along the sides were small patches of corn. About 13
miles from Miraflores we camped at an altitude of about 1,500 feet,
at San Bernardo, a milk ranch, where a small amount of cheese was
made,
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1. Desert vegetation at Arroyo Cataviiia, northern Baja California. Picturesque
plant life suggests that of some remote geological period. Lower Austral Zone.

2. Cactus forest, Mexquititlan, Guerrero. Arid Lower Tropical Subzone.
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1. Humid tropical forest exterior, Santa Lucrecia, Veracruz. Humid Lower
Tropical Subzone.

2. Swamp forest, Contoy Island, Quintana Roo. Humid Lower Tropical Subzone.
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1. Interior of marsh, Altamira, southern Tamaulipas. Humid Lower Tropical

Subzone.

Campeche. Man on muleback shows size of
coarse grasses. Humid Lower Tropical Zone.

2. Savanna area near Apazote,
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1. Typical savanna vegetation along Pacific coast near Chicapa, Oaxaca. Small
trees here mainly nanche (Byrsonima crassifolia) and Curatella americana. Arid
Lower Tropical Subzone.

2. Typical savanna vegetation along Gulf coast near Jaltipan, Veracruz. Bushes
here mainly several small species of Melastomaceae and a scrub oak. Arid Lower
Tropical Subzone.
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1. An imposing forest interior where underground waters have produced a
heavy growth of giant fig trees and tall palms in an arid general area near
Manzanillo, Colima. Arid Lower Tropical Subzone.

2. Sand dunes encroaching on vegetation along Gulf coast near Pucrto México.
Arid Lower Tropical Subzone.



WHOLE VOL. BIOLOGICAL INVESTIGATIONS, MEXICO—GOLDMAN 5I

On January 21 we continued westerly some distance up the canyon,
then turned to the right in a northerly direction and crossed two high,
sharp ridges and numerous smaller and more rounded ones forming
the eastern slope of this section of the main range of the Sierra de la
Victoria. From San Bernardo the mountains became steeper and
rougher. The more rounded ridges and depressions were covered
with oaks so closely set that in some places it was difficult to find a
passage. On other slopes the oaks were irregularly spaced and inter-
mingled with open parklike grassy areas. From the tops of the highest’
ridges, from 4,500 to 5,000 feet altitude, we had fine views of both
coasts of the peninsula and the intervening country. In the afternoon,
after traveling about 14 miles in a generally northern course from
San Bernardo, we came to the long-abandoned milk ranch called El
Sauz. This was at an altitude of about 4,600 feet in a little flat at the
bottom of a steep-sided canyon, where a small stream of clear, cold
water and plenty of wood and grass completed the requirements for
an ideal as well as beautiful camp. California holly (Heteromeles
arbutifolia), bearing its scarlet fruit, and a few tall cottonwoods grew
along the stream, two species of oaks and a madrofio formed irregu-
lar patches on the northerly slopes, and there were open grassy areas,
mainly on summits and southerly slopes, where a nolina, agaves, and
yuccas, were abundant. The madrofio proved to be a new species
(Arbutus peninsularis), and the nolina (Nolina beldingi), a giant of
its kind, is one of the striking botanical features of the region. We
remained here for 2 days to do our first work in the Sierra de la
Victoria. Specimens were labeled “El Sauz, Sierra de la Laguna,”
the latter a local name applied to the northern part of the Sierra de la
Victoria.

El Triunfo (1,800 feet):

January 30-31, 1906.—El Triunfo is a small mining town at 1,800
feet altitude, about 30 miles south of La Paz. January 30, we left
our camp at El Taraiso, near the north base of the Sierra de la La-
guna, and followed a good broad trail for 10 miles northeasterly
through low hills and ridges to the small gold-mining camp of El
Valle, where an American company was working a small stamp mill
and concentrating plant. Eight miles beyond this in the same direc-
tion, along a good wagon road, through open rolling hill country, we
came to El Triunfo, situated among some rounded hills. This was
formerly the largest and most thriving mining camp in the peninsula,
but at the time of our visit it was working on a much smaller scale.
The large reduction plant and huge pile of tailings at the border of
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the well-built little town gave evidence of its former prosperity. Rain
began soon after our arrival and continued all night. The following
day, January 31, the rain was still falling. Nelson took the stage to
La Paz, but I remained with the tired pack outfit and rode the 30 miles
over a good wagon road to La Paz the next day, February 1. This
ended our overland work on the peninsula.

Ensenada (50 to 100 feet) :

May 17-19, 22-23, 25-31, 1905.—Ensenada is a seaport on the
Pacific coast, about 65 miles south of San Diego, Calif. On May 16
we left San Diego by steamer and arrived at Ensenada the following
morning. The town is situated in a small valley at the head of Todos
Santos Bay. To the northeast high, grass-covered hills rise abruptly,
and farther away to the east steep slopes extend up from the head
of a small valley toward the mountains of the interior. Upper Sonoran
Zone.

Ensenada—canyon 20 miles east (1,800 feet):

May 31-June 1, 1905.—This place located as indicated was the first
camp on our overland journey through the peninsula. It was near
the upper end of the canyon, among picturesque live-oak trees with
short, massive trunks, and huge, wide-spreading branches. Upper
Sonoran Zone,

Ensenada to Ojos Negros (see La Huerta).

Espiritu Santo Island (=Isla Espiritu Santo) (30 feet):
February 6-8, 1906.—Espiritu Santo Island walls in a part of the
eastern side of the Bahia, or Bay, of La Paz, about 20 miles from the
town. On February 6 we left La Paz on a small pearl-fishing boat,
with a crew of three men, to visit Espiritu Santo Island. We reached
this island on the following day and anchored in front of a few
houses in a small bay on the west side, where a company organized
at La Paz was experimenting in raising pearl oysters. They had
several beds planted and claimed to be getting gratifying results.
The island is about 10 miles long north and south and 4 miles wide
in its broadest part. It is irregular in outline and almost entirely
covered with rocky hills and low mountains reaching an altitude of
nearly 2,000 feet above the sea. The shore line is mainly rocky and
precipitous, in places fronted by high cliffs. The northern quarter of
the island is nearly separated from the rest by two narrow indenta-
tions formed by the sea. On the west side, near the southern end, is a
small bay with a small mangrove swamp on the flat near its head. A
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narrow valley extends inland from this flat and forms part of a pass
across the island, extending between low, rounded hills and mesas.
The southern end of the island is separated from the opposite point
of the peninsula by San Lorenzo Channel, a shallow strait about 33
miles broad and 5 fathoms deep. The volcanic formation of the
island appears to be identical with that of the nearest point of the
mainland, and the shallow water separating them indicates the exis-
tence, at no remote period, of a former land connection.

The vegetation of the island is practically identical with that of
the adjacent mainland and mainly Arid Upper Tropical in zonal char-
acter with a mixture of giant and other cactuses. Among the
prominent species noted were Tapirira edulis, Bursera microphylla,
Forchammeria watsoni, Bourreria sonorae, Jatropha canescens, Pedi-
lanthus macrocarpus, Pachycereus calvus, and Pereskiopsis brandegee.

This island supports a larger variety of mammal life than many of
the other islands along the coast of the peninsula. On islands subject
to prolonged drought, as well as to the cyclic behavior of certain
species, isolation must result in the gradual elimination of species
owing to competition for food. The larger variety of mammals in-
habiting Espiritu Santo as compared with other islands is probably
due to more recent connection with the mainland. The jack rabbit of
Espiritu Santo Island, however, is derived from the Lepus californi-
cus stock of the peninsula, but through isolation has developed into
an extraordinary black animal, regarded as specifically distinct.

Guajadomi (1,300 feet):

October 31, 1905—Guajadomi was an abandoned ranch at 1,300
feet in the interior about 30 miles south of Mulegé. Specimens were
collected in that vicinity in passing through. We left El Potrero
October 31 and followed the trail southwesterly about 3 miles across
the mesa to the base of an abruptly rising mountain slope, which it
ascends in a series of sharp zigzags and along ledges for about a mile
to a pass on a sharp ridge at an altitude of about 2,400 feet. On both
sides of this pass narrow mountain ridges, forming the peninsular
divide, rise 1,200 feet or more and extend to the northwest and south-
east. The mountain is so narrow at the pass that when the summit
is reached the trail turns down immediately on the other side into
the narrow cliff-bordered and extremely rocky canyon forming the
head of the Arroyo de San José, in which for half a mile or more
the slope is even more abrupt than on the side we ascended. This
narrow divide forms the watershed of the peninsula, the drainage on
the north being to the Gulf and that on the south to the Pacific. Six
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miles below the summit we passed a number of stone-walled enclosures
and ruins of houses marking the long-abandoned Guajadomi ranch.
The extent of the ruins indicated that this must formerly have been
a place of considerable importance. Four miles below this were the
ruins of El Zapote, another abandoned ranch; 3 miles below another
one called Los Candelitos; and 3 miles still farther down was Agua
Grande, a deserted ranch, with a tank of water in the bottom of the
canyon. At all the places named there were water holes in the rocks
and evidence of former occupancy. The abandonment of the cattle
ranches was apparently due mainly to drought conditions that were
said to have prevailed throughout the central section of the peninsula
during about 7 years previous to our journcy, but there may have been
other contributing factors. In some sections no rain at all fell during
this period, according to reports. A few cattle were still ranging about
Agua Grande, and the water was extremely filthy, but none of the
party knew the country ahead, and, owing to the condition of our
stock, we could not risk a dry camp, so we camped there and made
the best of it. The next morning, only 2 miles below this camp, we
found a large tank, full of good clear water. A vigorous and abundant
growth of giant cactuses and other desert plants occupied all the lower
slopes of the canyon and wild fig trees were growing in several places
where water was close to the surface. A number of pyrrhuloxias
(Pyrrhuloxia sinuate peninsulae) and ground doves were seen near
the water holes, and at Agua Grande the call notes of the pygmy owl
(Glaucidium gnoma hoskinsii) were heard on all sides as we were
breaking camp, the only time we heard this species during the journey.
We regarded the locality as a promising one for detailed work, but
feed was so scanty and our stock in such worn condition that it
seemed imprudent to remain there even for a day.

Hardy River—near Volcano Lake (15 feet):

March 15-16, 1905—Hardy River is a former channcl or slough
that carried overflow waters from Volcano Lake southward, along
the eastern side of the Sierra de los Cocopahs, in the delta of the
Colorado River. This locality was an overnight stop when en route
up the slough with D. T. MacDougal.

Isla San Ger6énimo (=San Gerénimo Island) (50 to 75 feet):
August 14-15, 1905—The morning of August 14 we left San
Martin Island, just north of the entrance to San Quintin Bay, and
ran down the coast to San Gerénimo Island, where we arrived about
3 p.m. The island lies about 5 miles offshore near the south side of
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Rosario Bay. This small island is low and barren, but several rounded
eminences reach about 75 feet above sea level. The scanty vegetation
is mainly herbaceous. A subspecies of white-footed mouse (Peromys-
cus maniculatus geronimensis) was excessively abundant. Every one
of our traps was visited during the single night spent there, and in
the morning we removed more than 60 of these mice. The condition
of the vegetation also indicated that this mouse was near the top of a
cycle of abundance, and that such numbers could not permanently be
maintained. On August 15, in a run of about 8 hours, we returned to
San Quintin.

Isla San Martin (=San Martin Island) (50 to 400 feet):

August 12-14, 1905.—San Martin is a rocky island about a mile
in diameter and rounded-triangular in form, lying a few miles offshore
to the northwest of the mouth of San Quintin Bay.

Early in the morning of August 12 we left San Quintin in the
gasoline launch Todos Santos, and soon after noon landed on a sand
beach on the northeastern shore of San Martin Island. San Martin
Island is evidently a part of a volcanic belt including the mainland
coast, the surface being made up of ragged and broken lava beds.
The middle of the island is occupied by two volcanic peaks, the
highest reaching an altitude of 470 feet, from which the slopes extend
down on all sides to the cliffs forming the shore line. One of these
peaks contains an old crater. It is a favorite nesting place for brown
pelicans and cormorants, and is one of the guano islands of this
coast. A few leopard seals and sea lions frequent its shores and the
island was once a breeding resort for the elephant seal. The most
notable plants are some cactuses and a large velvety white cotyledon
with orange-red flowers (Dudleya anthonysi).

Islas los Coronados (=Coronados Islands) (50 to 300 feet):

May 14-15, 1905—0On May 14 we proceeded from San Diego,
Calif., by gasoline launch to study the bird life of the Coronados
Islands, a rocky group of islets lying about 7 miles off the extreme
northwestern coast of Baja California, and in plain view about 15§
miles southwest from the harbor entrance to San Diego.

A series of four small islets extends in a chain for about 5 miles,
in a northwest by southeast direction. They all rise boldly from the
sea, their shore lines consisting mainly of wave-washed cliffs.

The southernmost and largest of the group is about 2 miles long and
half a mile broad. Its shore line is formed by high cliffs except in a
small bay in the middle of its eastern shore, where boats can land.
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The interior of the island consists of rounded hills rising to an
altitude of 672 feet ncar the southern end. The second largest, the
most northern of the group, about a mile long and one-quarter mile
wide, is bordered by cliffs except on the southern side, where a landing
can be made. This island is a narrow rocky ridge covered with
sharply sloping hills rising about 460 feet above the sea. The two
middle islets are steep, barren rocks, 100 to 250 feet high. The islets
are treeless and have only a few shrubs, but are covered with an
abundant growth of herbaceous vegetation. The northernmost has
its southern slope covered with a mat of the iceplant, Mesembryanthe-
mum. crystallinum. We camped one night on the larger island and,
after visiting the other islets and collecting some specimens, returned
to San Diego on May 15. Upper Sonoran Zone.

Islas Todos Santos (=Todos Santos Islands) (50 to 300 feet):

May 20-22, 1905~ rom May 21 to 22 we visited the Todos Santos
Islands. This is a group of two islets and outlying rocks extending
in a northwesterly and southeasterly direction, immediately in front
of Todos Santos Bay, off Ensenada, and only 3 miles from, and in
line with, Punta Banda, the cape at the southern side of the bay. A
long line of detached rocks stretches from the point of the cape di-
rectly toward the largest islet, and a submerged connecting ridge
is evidence that the islets were once a part of a long, narrow cape,
of which Punta Banda is the remaining base. The southernmost and
largest of the islands is about 14 miles long and half a mile wide.
At its northern end this islet forms a low plateau, but to the south
rises into rounded hills a little more than 300 feet high. The shore
line is rocky and precipitous, rising in cliffs 20 to nearly 200 feet
high, and the only landing is on the northeastern side. The smaller
islet lies northwest of the larger one, from which it is separated by
a narrow channel. It is entirely a low platform, a continuation of
that forming the northern end of the larger islet. The extreme eleva-
tion is 55 feet above the sea, and the shore line is almost continuously
precipitous. Both islets are covered with an abundant growth of
herbaceous vegetation and in sheltered places on the larger one are
small patches of low shrubs. Cholla cactuses (Opuntia) are ex-
tremely abundant on the more level areas. Climatic conditions are
nearly the same as along the adjacent mainland, but the islets are
somewhat more fully exposed to fog and moisture-laden sea winds.
Upper Sonoran Zone.
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Jaraguay (1,800 feet):

September 9-10, 1905.—September 9 we left Agua Dulce, about
30 miles southeast of San Fernando, and traveled rapidly southeasterly
on an old trail leading across a gently undulating plateau, a part of
the Llano de San Agustin. About 18 miles from Agua Dulce we
came suddenly to the Arroyo de Catavifia, a beautiful open, shallow
canyon winding through the desert. Most of the broad sandy wash
in the bottom was dry, but thin patches of green grass and willows
and numerous tall and graceful fan palms were scattered along its
course. These showed the presence of water close to the surface,
and, where the trail crosses the canyon, a small stream rises and
flows on the surface a short distance. At this point the wonderfully
picturesque combination of fan palms, cirios, giant cactuses, yuccas,
and agaves, made a landscape suggesting the strange plant life of
some remote geological period. Stopping only for water we continued
southeasterly for about 12 miles to the Arroyo de Jaraguay.

As soon as we crossed the Arroyo de Catavifia the formation of the
country became more broken and was made up mainly of volcanic
rock, though ridges of granite continued to outcrop here and there.
The Arroyo de Jaragudy, like that of Catavifia, is a shallow, open
canyon winding across the plain, but is larger, the broad sandy wash
appearing like a white river bed. Many large groups of fan palms
were growing along the arroyo. We reached Arroyo de Jaraguay at
sunset and searched the sandy bed for water without success until
after dark, when we discovered it in two holes 2 or 3 feet deep, dug
by coyotes. The water had been visited by coyotes and buzzards
until it was very foul, but we were forced to use it. A few specimens
obtained were labeled “Jaragudy.”

La Chuparosa—Sierra de la Laguna (5,000 feet) :

January 24-25, 1906.—La Chuparosa was the name of a camping
place at 5,000 feet altitude, in the woods where a small stream came
out of a side gulch at a little knoll about 8 miles north of El Sauz.
January 24 we left El Sauz and followed the trail down the slope to
a deserted milk ranch in a beautiful flat, in the bottom of a tributary
oak-grown canyon. Here the trail turned, crossed a high ridge to
the north, and descended part way on the farther side to La Chupa-
rosa, where we camped. Many tracks of mule deer were seen, and
along the route Viosca's pigeons (Columba fasciata vioscae) were
common and nesting in the live oaks.
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La Grulla—San Pedro Mértir Mountains (7,000 feet) :

July 18-24, 1905.—La Grulla is the name applied to meadows situ-
ated on a plateau at 7,000 fect on the upper part, but near the southern
end, of the San Pedro Martir Mountains. On July 18 we broke
camp at Vallecitos, and, crossing the plateau southwesterly descended
with some difficulty a steep and rocky trail about 12 miles to La Grulla
meadows, at 77,000 feet altitude. There are three of these meadows or
parks situated on a plateau more broken than that at Vallecitos, and
about 1,000 feet lower. The main meadow is a narrow, winding,
grassy valley several miles long and amid a beautiful open pine forest
with two small ponds in the bottom, and gigantic granite boulders
scattered in profusion, singly or in groups, along its sides, especially
near the lower end. To the north and east high ridges topped by
rounded granite boulders rise almost barren of vegetation above the
belt of pine trees encircling each of the parks. A small stream flowing
out of the lower end of the main La Grulla meadow by which we
camped was said to form the extreme head of the Rio Santo Domingo.

La Grulla has been visited by practically all naturalists who have
been in these mountains, and between 1888 and 1893 A. W. Anthony
was there several times. He found mallards and cinnamon teals
nesting about the ponds in May, but at the time of our visit the
borders of the ponds and all the valley bottom had been so closely
grazed and trampled by cattle that no shelter was left for waterfowl,
and not a duck was seen. Deer were common and remarkably un-
suspicious near our camp. Transition Zone.

Laguna Hanson (=Hanson Laguna) (5,400 feet):

June 5-9, 1905.—Laguna Hanson is a shallow pond at 5,400 feet
altitude near the top of the Sierra Juarez, or Laguna Hanson Moun-
tains. On June 5 we moved from camp about 8 miles northeasterly,
passing El Rayo ranch, and made camp at Laguna Hanson. The
pond, about half a mile across, is situated in a small mountain park
surrounded by a low growth of Jeffrey pine. Two smaller ponds were
located near the larger one. This locality is in the Transition Zone.

Laguna de los Volcanes (=Volcano Lake, head of Hardy River)
(20 feet):

April 16-20, 1905.—The Laguna de los Volcanes was a very
shallow pond or lagoon, located near the highest part of the broad
dike laid down by the Colorado River during the thousands of years
required to isolate the Salton Sea from the remainder of the Gulf of
California. Sloughs or side channels from the Colorado River tended
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to converge to the lagoon from which some of the overflow during
floods ran north through New River into the Salton Sea; but the
larger part turned southward to form the slough known to Americans
as Hardy River. The sluggish stream skirted the east base of the
Sierra de los Cocopahs and reentered the main channel of the Colorado
River a few miles farther south. The lagoon was named for the
numerous geysers or mud volcanoes in the vicinity. Some of these
are depressions, but many others are mud cones gradually built by
small periodic eruptions. Extensive tule marshes bordered some of the
sloughs in the vicinity.

La Huerta—west base Laguna Hanson Mountains (2,800 feet) :

June 1-3, 1905.—La Huerta was an Indian village. On June 1 we
left our camp, 20 miles east of Ensenada, and ascended the canyon
a couple of miles to a divide at about 2,800 feet, beyond which we
came out into San Rafael Valley. This elevated valley is 18 or
20 miles long from northwest to southeast, and from 3 to 10 miles
wide. It forms the upper part of the drainage of the Arroyo de
San Rafael, which at the lower end of the valley passes the old
Spanish settlement, Real del Castillo, and on its way to the coast
north of Ensenada passes the old Guadalupe Mission. The valley
forms an open plain bordered on the west by the coast range and on
the east by the higher Sierra Juarez, or Laguna Hanson Mountains.

Our road led a few miles up the San Rafael Valley past the Ojos
Negros cattle ranch, and then easterly about 9 miles to the little
village of La Huerta, where we camped at an altitude of 2,800 feet,
just below the Indian houses. Here a small stream flows through
the broad lower end of a canyon in the foothills of the Sierra Juarez.
A dozen or more Indian families occupied a few huts scattered among
small fields and orchards where they grew peaches, apricots, corn,
beans, and other garden vegetables. The western slope of the coast
mountains facing Ensenada has Upper Sonoran Zone vegetation,
similar to that of the same slope near San Diego, but in the southern
end of San Rafael Valley there is a mixture of mesquites, yuccas, and
other Lower Sonoran species. All the way from Ensenada to La
Huerta the rocks were mainly of granite, and the east side of San
Rafael Valley is covered with loose granite gravel.

La Laguna—Sierra de la Laguna (5,500 feet):

January 25-29, 1906.—La Laguna is the name applied to the former
bed of a shallow lake in the higher part of the Sierra de la Laguna,
or northern section of the Sierra de la Victoria, in the cape region
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of the peninsula. On January 25 we left camp at La Chuparosa and
continued northerly, the trail leading along the summits of two high
and extremely narrow ridges which form the crests of this part of
the range. Between these ridges a large canyon heads close to the
summit, and a small stream, the Arroyo de San Antonio, flows down
the easterly slope to the Gulf, passing Santiago village. The point
where the trail crosses this stream is an old camping place called San
Antonio. The crest of the second ridge immediately north of San
Antonio was so narrow in places that there was little more than room
for the trail, the mountain dropping away precipitously several thou-
sand feet on the west and having a very steep slope on the east.
North of this ridge the mountain top broadened and the trail led
down a long north slope thickly overgrown with a forest of pinyon
pines and small oaks into the basinlike mountain valley of La Laguna,
where we camped at the ruins of an old ranch in the extreme upper
end. This open, nearly flat-bottomed valley is about a mile long and
from one-fourth to one-half as wide, with several small brooklets
uniting near the upper end and flowing down the middle. It is
situated at about 5,500 feet altitude, and surrounded hy steep moun-
tain slopes covered with low oak and pinyon forest. Formerly the
bottom of the valley is said to have been occupied by a shallow lake,
the lower end of which was eroded during a season of heavy rains
and the lake drained. This occurred many years before Belding’s
visit here in 1892, yet some people at La Paz and elsewhere in the
cape region still believe the lake exists. Two or three miles by winding
trail and half this distance in a direct line westerly, La Aguja, a sharp
needle peak of granite, more than 6,000 fect high, stands out promi-
nently as the northwestern end of the Sierra de la Laguna, on a
precipitous front 5,000 feet high, facing the lowlands between La Paz
and Todos Santos.

La Laguna Valley, from which the immediately surrounding group
of mountains takes the name of Sierra de la Laguna, is a notable
place from the fact that it is rich in species of plants, birds, and
mammals peculiar to the cape district, and is the type locality for
many of them. Frazar, Belding, and others made notable collections
here. The Upper Sonoran Zone occupies the upper slopes of the
Sierra de la Victoria, above about 4,500 fect altitude. Among charac-
teristic local plant species of this zone are Pinus cembroides, Nolina
beldingi, Erythea brandegeei, Populus monticola, Salix lasiolepis,
Quercus devia, and Arbutus peninsularis. Among the mammals ob-
tained by us far out of the previously known range of the group
was a long-tailed shrew (Sorex lagunae).
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We remained in camp at I.a Laguna until the morning of Jan-
uary 29, when we started on our return to I.a Paz. We crossed the
northern rim of the valley and then for 3 hours descended a long,
steep, and narrow ridge leading down the north end of the mountain
range. The trail was an old one and apparently had not been used
for years. It would have been nearly or quite impossible to ascend
it, owing to wash-outs along some of the steepest slopes, down which
our animals were forced to slide in a half-sitting position. In many
places it was obstructed by trees and bushes which had grown in or
across the trail. This abrupt and continuous descent for more than
3,000 fect brought us to a deserted ranch on the bank of a small
creek in the flat bottom of a deep canyon so densely grown up with
bushes and small trees that we had trouble in forcing our way across.
The trail led directly across the canyon and 1,500 feet up the abrupt
and rocky slope on the opposite side to the crest of a ridge. The top
of this ridge is very narrow and on the farther side drops into a
deep, rugged box canyon, in which there is an abundant growth of
vegetation. The trail here turned abruptly to the left and followed
down the crest of the ridge for several miles, finally bringing us to
the bottom, where the canyon on the two sides of the ridge, both
carrying small creeks, unite. Here we found two men cutting palm
leaves and both left their work and went half a mile down the canyon
to show us where the trail is forced up on the steep mountain side to
the right by the broken character of the canyon bottom. Up on the
mountain side the trail soon led into a side canyon and down it to
the main canyon again, and brought us out at El Taraiso, a small ranch
containing two or three families. We camped here at an elevation
of 1,800 feet after traveling about 14 miles of exceedingly difficult
and broken trails, which were extremely exhausting to our stock.

La Paz (25 feet):

December 17-23, 1905; February 1-6, 15-19, 1906.—La Paz on
the Bahia de la Paz is the capital of the southern district of Baja
California. It is the second town of the peninsula in size, with a
population at the time of our visit of about 5,000 people.

On December 14 we continued in a southeasterly course about 35
miles, from El Sauz, south of the Llano de Yrais, to an old cattle
ranch called Agua Colorado, on the banks of the Arroyo Colorado, in
which there was a small stream. We camped at an altitude of about
75 feet in an abandoned hut at the foot of a bluff on the northern
side of the creek.
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On December 15 the trail led about 10 miles southeasterly across
low, rolling hills to the little village of San Hilario, on top of the high
northern bank of a small stream of the same name. This arroyo
irrigates some small vineyards, small fields of sugarcane, and other
crops. A few date palms and some fan palms were also noticed. A
little wine is made here. Among the hills 3 miles beyond San Hilario
we came to the junction of our trail with the one leading from the
old mission of San Luis to La Paz. We had been approaching the
basal slopes of the main plateau and mountains of the east side of
the peninsula and were now in distinctly rolling country. Three miles
easterly from the junction of the trails was an abandoned hut on top
of a bluff overlooking the deep Arroyo Guadalupe, in which there
was a small stream flowing over a rocky bed. Beyond this arroyo
the country changes and becomes much rougher and is broken into
series of low, narrow hills and ridges. Back of these toward the
mountains to the east were the sharply rising fronts of low, scattered
mesas made by the erosion of the plateau sloping down from the
Sierra de la Giganta, to the eastward. The trail continued in a winding
course about 12 miles from Guadalupe, through this broken country
to Cerro Colorado. The latter is a buff-colored conical hill standing
out prominently from the lower border of the high interior mesa. We
made a dry camp at an altitude of about 800 feet just above the
base of the hill.

December 16 the trail led southeasterly from Cerro Colorado di-
rectly up a steep escarpment to an altitude of about 1,200 feet on the
top of a broad rolling plateau covered with broken lava. From the
point where we first reached the top the plateau rose gradually to
an altitude of 1,400 feet, which was the highest point we crossed
between Cerro Colorado and the Gulf. Its surface is the roughest
and most broken we had seen on any of the lava plains crossed to
this point. For 20 miles we traveled the roughest trail we encountered
during the entire expedition, to the crest of the abrupt escarpment on
the Gulf side, at the head of a large box canyon known as the Cajon
de los Reyes. Here the trail led down a sharp declivity called El
Salto de los Reyes, to the bottom of the canyon. We then followed
its winding course for 10 miles, between high and picturesquely
sculptured walls, to its mouth near the shore of La Paz Bay. The
plateau, which is of sandstone overlaid by lava beds, ends in a series
of high cliffs fronting all the westerly and northerly shores of La Paz
Bay, and separated from it by a sandy coast plain 2 or 3 miles broad.
A vigorous growth of giant cactuses, mesquites, and other desert
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species covers the sandy plain over which we traveled, about 5 miles
from the mouth of the canyon to Rodriguez, a little group of huts
forming a milk ranch on the shore of La Paz Bay, where we camped.

December 17 we continued in a southeasterly and then northeasterly
course for about 22 miles to La Paz on the eastern side of the bay.
We found La Paz a beautiful place, embowered in coconut and date
palms, orange, lemon, pomegranate, avocado, banana, and other trees
and shrubs. The country beyond the limits of the town, however,
is an arid desert with mesquites near the bay and creosotebushes
(Larrea) and other desert species farther back. The open plain
slopes gently back from the bay, and the sharp peaks of the Cacachilas
rising boldly a few miles to the southeast are the nearest mountains.
Farther south, La Aguja (The Needle), a sharply pointed granite
pinnacle with an altitude of 6,100 feet, projects like a buttressed spur
from the main mass of the Sierra de la Victoria. This peak rises
above a series of pale gray cliffs and precipitous rock slopes about
4,000 feet high, and is a conspicuous landmark from near La Paz.
To the southwest the low plain forms a broad pass between the inner
bay and the Pacific side of the peninsula, and thus separates the
mountains and high plateaus of the north from the mountains to
the south. In front of the town lies the broad sweep of La Paz Bay,
bordered by cliffs along its northwestern shore and with Espirito
Santo and San José Islands lying just outside in the Gulf. La Paz
is the headquarters of the pearlfishing industry of the region, said
to yield at the time of our visit about $250,000 in pearls and $120,000
in mother-of-pearl shell each year. We left La Paz to work at
localitics farther south in the cape region of the peninsula on Decem-
ber 23 and did not return until I'ebruary 1, 1906. The port was used
as a base of operations until February 19, when we took steamer
for LEnsenada.

La Purisima (300 feet):

November 2-4, 1905.—I1.a Purisima is the town on the site of the
old mission at 300 feet altitude, on the Arroyo de la Purisima in the
interior a short distance north of latitude 26° N. It should not be
confused with La Purisima Vieja, where we passed a small group
of adobe houses surrounded by small sugarcane fields and a few
date palms in San José Canyon about 10 miles to the northwest.

On November 2z we left our camp at Paso Colorado and continued
about 3 miles down San José Canyon to the small village of La
Purisima Vieja, where the trail turns to the left and climbs the



64 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. II§

wall out of San José Canyon, and leads across the broad plateau,
thickly covered with angular fragments of lava. From the top of
the divide above Guajadomi down to La Purisima Vieja the trail
follows the bottom of San José Canyon.

All the mountains in this district are of volcanic origin and the
Pacific slope forms a continuation of the lava-covered plateau we
traversed near San Ignacio. This plateau is cut in all directions by
deep ragged box canyons like the upper part of the San José Canyon
near Guajadomi. The rocky walls of San José Canyon rise almost
vertically in a series of steplike mesas, the cliffs in some places having
a talus slope, but often rising as clear vertical walls. This entire
section is of black lava, overlying basal beds of sandstone and hard
conglomerate, which unite to give a gloomy and savage aspect to the
rugged wildness of the scenery. This volcanic plateau formation
continues throughout the length of the canyon, but the walls become
increasingly lower and the bottom hroadens from above Paso Colorado
to La Purisima Vieja and below.

At the point where our trail ascended the southerly wall of San
José Canyon the plateau has an altitude of about goo feet and slopes
southwesterly toward the coast plain. After traveling in a steady
rain 10 miles from La Purisima Vieja southerly and then southeasterly
over the undulating and broken lava beds, varying in altitude from
1,000 to 1,300 feet above the sea, we came to the top of an escarpment
nearly 1,000 feet high, overlooking the picturesque valley and town
of La Purisima, the site of one of the old missions. When we
arrived at La Purisima the storm, continuing all day, had increased
to a cold, driving rain, and, owing to the small size and crowded
condition of the houses, we found it difficult to obtain a place for
ourselves and outfit. Nearly every roof in town was leaking copiously,
and the room we finally obtained, in which we crowded with all our
saddles and the loads of four pack mules, gave hut partial shelter.
The main group of houses, many of them whitewashed, was located
near the old mission at an altitude of about 300 feet in the flat-
bottomed valley or broad section of the Arroyo de la Purisima, nearly
opposite the point where our trail approached the edge of the mesa,
but other small houses were scattered among fields for 8 or 10 miles
up and down the bottom. At the time of our visit this valley had
400 to 500 inhabitants,

La Purisima Valley varies from one-fourth of a mile to a mile in
width, and is bordered by precipitous walls 500 to 1,000 feet high,
with a lava cap on the mesas extending away on both sides. The
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rocky walls are eroded into many curious forms, which add much to
the picturesque interest of the surroundings. The largest stream in
central Baja California rises from springs near the head of this valley
and flows down its course, irrigating many small fields in which are
grown numerous date palms, orange, and other trees, mission grapes,
bananas, sugarcane, and corn. One of the main industries is that of
making raisins from mission grapes, which are packed on burros to
San Gregorio Landing on the Pacific coast, just south of the mouth
of Purisima Canyon, and shipped in small sailing vessels to the main-
land of México. A few miles below the town the canyon opens out
on a broad coastal plain, where there was said to be much fertile
land. An American company prospecting for oil some years before
our visit was said to have sunk a well in the lower end of the valley,
and we were informed that it has been flowing good water ever since.
This indicates the possibility of obtaining water for irrigation on
some of the coastal plains in this region. Owing to the light rainfall,
however, the supply would probably be rather limited.

The rainstorm continued 2 days and ended in a dense fog which
filled the valley. The morning of November 4 the fog had cleared
away and after partly drying our outfit we continued our journey.

La Purisima to Comondi (see Comondu).

Llano de Yrais (=Rancho La Cruz) (50 feet):

December 11-13, 1905—The Llano de Yrais is an open plain at
about 50 feet altitude, a section of the Magdalena Plain, on the west-
ern side of the peninsula, east of Magdalena Bay. On December g
we resumed our journey on horseback and traveled about 16 miles
southeasterly from Matancita, across the slightly rolling coastal plain
to a dry camp in the cactus forest. The sky was heavily clouded and
we put up our tent between two giant cactuses, so we were sheltered
from the rain that began during the latter part of the night. De-
cember 10 we broke camp in the rain and continued our journey in
a more southerly course. A cold southeast wind drove the rain with
such force that we were quickly wet through and thoroughly chilled,
so we were glad to reach shelter at Servatillo ranch, 7 miles from
camp. This was one of the Chartered Company’s cattle ranches and
consisted of two small adabe houses and a corral by a well on the
plain. It rained heavily all day and most of the following night, but
cleared on the morning of December 11. We then traveled about 15
miles southeasterly over a section of the plain known as the Llano de
Yrais, to La Cruz, another small cattle ranch belonging to the com-
pany and occupied by a Mexican family.
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The rain of the last 36 hours had flooded the coastal plain so that
all depressions, including the trail, were full of water, and torrential
streams ran in all the ordinarily dry channels.

La Cruz ranch is located on the nearly flat plain only a few miles
immediately inland from Magdalena Bay. A belt of sand dunes along
the east shore of the bay was in plain view along this part of the
route, while far to the east the broad plain is limited by a high plateau
sloping up to the crest of the southern end of the Sierra de la Giganta,
which fronts precipitously on the Gulf coast. On December 13 we
continued in a southeasterly course over the plain. About 3 miles
after leaving La Cruz we came out of the cactus forest into an
irregular-shaped open prairie, about 10 miles long in an easterly and
westerly direction and 3 to 4 miles broad, with its western end near
the sand dunes on the east shore of Magdalena Bay. This is the
Llano de Yrais proper, although the name is used in a general way
to cover adjoining parts of the plain as well. This open prairie
appears to be a kind of shallow, nearly flat sink and was largely under
water at the time we crossed it. The preceding day I had located
burrows and set several traps for the long-eared desert fox inhabiting
the llano, and favoring soft, slightly elevated spots among the prostrate
trunks of the extraordinary creeping cactus (Machaerocereus eruca).
The traps taken up in passing were found to contain several of these
graceful creatures, which later proved to represent a previously un-
known race, Vulpes macrotis devia.

Formerly many antelope lived on these plains but according to local
information had become extinct south of the Vizcaino Desert.

Many low places along this part of the trail were covered with
broad sheets of shallow water, in which giant cactuses and other
desert plants were standing, thus giving a grotesque appearance to
the scenery. Late in the afternoon we entered more rising and slightly
hilly country, over which small fragments of volcanic stone were
scattered. About 26 miles from La Cruz we came to the first definite
dry wash or creek bed since leaving Matancita. The trail crosses this
wash at a point where a small clear stream of excellent water rises
and flows a short distance from the bottom. Here, at an altitude of
about 100 feet, is located El Sauz, a small cattle ranch, where we
camped.

Magdalena Island (20 to 50 feet):

November 22-27, December 1-5, 1905.—Magdalena Island, the full
name of which is Isla de Santa Magdalena, is the long coastal island,
enclosing the northern part of Magdalena Bay of Bahia de la Magda-
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lena. On November 20 we left our pack outfit at Matancita and
accompanied W. J. Heney in his buckboard 10 miles west to Soledad
Landing, on the lagoon leading to Magdalena Bay, where we boarded
the sloop Catarina, belonging to the Chartered Company of Baja
California. This lagoon is a riverlike channel a quarter of a mile
to 2 miles wide, which cxtends along shore about 60 miles north from
Magdalena Bay. It is bordered on both sides by a belt of mangroves
and separated from the sea by a low strip of sand, which forms the
northern end of Magdalena Island.

The afternoon of November 2z we arrived at the settlement of
Magdalena Bay, 50 miles south of Soledad Landing. This small
village, on the eastern or inland side of the mountains, near the south
end of Magdalena Island, faces the bay 2 or 3 miles northwest from
its entrance. It consisted mainly of a large, well-built 2-story resi-
dence, with stores and warehouses of the company and a number of
smaller houses occupied by the employees, and by Mexican customs
officials. During the continuance of the orchilla industry this place
had a much larger population. At the time of our visit the main
export was a monthly shipment of sea turtles to San Francisco on
the Pacific Coast Steamship Company’s boat, which called here regu-
larly. The south end of Magdalena Island forms a narrow, rocky
ridge, 10 or 12 miles long rising abruptly from the sea to about 1,250
feet at its highest point, and presenting a bold and rocky head at the
entrance to the bay.

Magdalena Bay is about 15 miles across and is almost completely
landlocked, with a deep entrance a little more than 3 miles wide
between cliffs at the southern end of Magdalena and the northern
end of Margarita Islands respectively. Owing to the broad expanse
of comparatively deep water and safe anchorage it forms the finest
harbor along the Pacific coast of México. For years it was the
favorite winter practice resort for the American Navy. About the
middle of the last century the bay was a favorite resort for the
whaling fleets operating on the coast, and later, with the island,
became the headquarters of the orchilla industry.

The vegetation of Magdalena Island consists mainly of some of
the desert species which grow on the adjacent Magdalena Plain, but
the giant cactus and some other prominent species of the plain ap-
peared to he absent. On sheltered slopes and benches north of the
village near the northern end of the high rocky ridge there is a vigor-
ous growth of desert vegetation, including among numerous others
such common genera as Abutelon, Fouquieria, Jatropha, Pedilanthus,
Elaphrium, Wilcoxia, Opuntia, and Lemaireocereus.
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On some of the lower, more sandy parts of the island the chiri-
nola or creeping cactus (Machaerocereus eruca) was noted. We first
saw this remarkable cactus on the coastal plain near Santo Domingo,
about 30 miles north of Matancita. The stems grow 1 to 3 meters
in length and are nearly prostrate, and from this habit and their long
whitish recurved spines have aptly been likened to huge caterpillars.
The growing ends of the branches stand up from the ground, but
progressive growth leaves the main body lying prostrate. The stems
become rooted along the lower sides and gradually die behind,
resulting in a slow progression of the living portion along the ground.
Multiplication of individuals frequently results from the decay of
connecting parts. In some places disconnected plants, forming a
hollow circle, can be traced by the remains of dead trunks to a
common center. The plants show a preference for soft parts of the
coastal plain and grow usually in groups, often topping a slight
eminence formed of wind-drifted material. These cactuses, serving
as a sand binder and preventing erosion, tend to favor further
accumulations.

Though the climate of Magdalena Island is somewhat modified by
the cool breezes of the Pacific, yet it is so far south that it receives
much less fog than the coast farther north, and heing extremely
dry, arid tropical conditions prevail. Magdalena Island is in fact
near the extreme southern limit of the influence of the oceanic current
that so profoundly affects the climate of the coast region from Alaska
southward.

Margarita Island (=Isla Santa Margarita) (20 feet):

November 27 to December 1, 1905.~—Margarita Island, known in
full as Isla Santa Margarita, is the coastal island enclosing the
southern part of Magdalena Bay, or Dahia de la Magdalena, and the
more southern bay, the Bahia de Almejas. On November 27 W. J.
Heney, manager of the Chartered Company of Baja California,
took us in his sloop across the bay from the settlement on Magda-
lena Island to Margarita Island. We landed on the shore of Almejas
Bay, on the east side of the island, at the site of an old canning estab-
lishment, where an unsuccessful attempt was once made to can sea
turtles for export. A small frame house on the beach was all that
remained to mark the spot. Immediately back of the landing the
shore is bordered with some small salt lagoons full of mangroves,
in which a considerable colony of man-o’-war birds have their nests.
The young of the year, though fully grown and on the wing, were
still spending much time about the nests, and hundreds of young
and adults roosted there at night.
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The northwestern end of Santa Margarita Island presents a bold
headland facing the southern end of Magdalena Island across a chan-
nel a little more than 3 miles broad, forming the entrance to Magda-
lena Bay. From this point Santa Margarita extends nearly 25 miles
southeasterly nearly parallel to the trend of the mainland coast and
varies from 2 to 5 miles in width. The northern and southern sec-
tions of the island are mountainous in character, the barren rocky
slopes rising to peaks varying from 1,000 to 1,800 feet high. The
shore line is almost entirely rocky and precipitous, except in the
middle, wherc a low pass more than a mile broad in its narrowest
place and about 100 feet above the sea separates the island into two
nearly equal islandlike parts. This pass broadens to a low plain
extending more than 5 miles along the southwestern side of the
island between the mountain ridges and the shore. The plain is
bordered along the beach by a belt of sand dunes. On the flats just
inside the dunes, fresh water lies close to the surface. We found
there a deserted ranch with a few date palm trees nearly buried in the
encroaching sand dunes.

Almejas Bay, east of Santa Margarita Island, is nearly enclosed
on the south by the long, low, narrow Cresciente Island, and it com-
municates on the north with Magdalena Bay through a narrow
channel in which lies Mangrove Island. This is a low, sandy island,
overgrown with mangroves and forming a great nesting place for
cormorants and other waterfowl. Near the head of Magdalena Bay is
another low, flat, and bare sandy island, only a little above tide level,
which is a resort for enormous numbers of cormorants, pelicans, and
gulls, Owing to the number of sea fowl which make this a roosting
place, and which formerly bred there, this is a guano island.

Although climatic conditions and the vegetation are about the same
as on the adjacent coast of the peninsula, Santa Margarita is some-
what more isolated than Santa Magdalena Island, and contains several
forms of small mammals peculiar to it.

The hills and mountain slopes of Santa Margarita are extremely
barren. The low area in the middle contains a more abundant vege-
tation, mainly the same species observed on Magdalena Island. Among
the most notable species seen were the bald giant cactus (Pachycereus
calvus), the pitahaya agria and pitahaya dulce (Machaerocereus gum-
mosus and Lemaireocercus thurberi), the palo de Adan (Fouquieria
peninsularis), Jatropha canescens, and Pedilanthus macrocarpus.

We remained on Santa Margarita until December 1, when we
returned to Magdalena Island. Our accumulated specimens were
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shipped on the steamer for San IFrancisco, and on December § we
started with Mr. Heney on our return, by sailing vessel, to Matancita
ranch, but calms delayed our arrival there until December 8,

Matancita (or Soledad) (50 to 100 feet) :

November 15-20, December 8-9, 1905.—Matancita, or Soledad, was
the headquarters cattle ranch of the Chartered Company of Baja
California, about 10 miles inland from the coast lagoon on the Arroyo
de la Soledad, a short distance north of latitude 25° N. On Novem-
ber 15 we left our dry camp south of Rancho Santo Domingo and
traveled southerly over the coastal plain parallel to the shore, but
some miles inland, and 20 miles from camp reached Matancita, We
were hospitably received by W. J. Heney, the local manager of
the Chartered Company, which held a concession covering a belt
about 16 miles wide all along this coast from a little south of Magda-
lena Bay north to beyond Scammon Lagoon. Formerly this ranch
was headquarters for the orchilla-gathering business, in which the
original company—Tlores, Hale & Co.—made large profits. The
orchilla is a lichen (Roccella) superficially resembling Spanish moss
(Tillandsia) in pendent habit, which grows abundantly on the
branches of the palo de Adan (Fouguicria peninsularis) and other
shrubs and trees within the fog belt along this part of the Pacific
coast and was formerly used extensively in the production of dyes.
The plant was, thercfore, the basis of a local industry that was
destroyed through the discovery of chemically produced dyes. The
company in control at the time of our visit had cattle ranging from
Matancita ranch south to opposite Magdalena Bay, from which
visiting warships in the bay and other vessels were supplied with
fresh beef.

Miraflores to San Bernardo (see El Sauz, Sierra de la Laguna).

Mulegé (40 feet):

October 28-29, 1905.—Mulegé is a town on the Gulf coast near
the mouth of Bahia Concepcitn, a short distance south of latitude
27° N. From San Bruno on October 27 the trail led southerly
8 miles inland across the coast plain to a water hole at the abandoned
ranch of San Marcos, a few miles from the Gulf. Seven miles
beyond this place we came to a shallow well at another deserted
ranch called Las Delicias, where we camped. The coastal plain here,
as well as the top of the mesa along the coast near Santa Rosalia,
is extremely arid, but with a plentiful growth of desert shrubs which,
with the exception of Covillea, were mainly leafless. Near Las
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Delicias we found a belt of green a few hundred yards wide, like a
broad ribbon across the brown plain, showing where a heavy shower
had passed over the country some wecks before and wet the ground
sufficiently to bring up the grass and other herbage. Several miles
west of our route the gently sloping coast plain ends abruptly at the
east base of the precipitous Santa Lucia Mountains.

On October 28 the trail continued southerly for 10 miles across
the coast plain, which was heavily overgrown with giant cactuses,
and then southeasterly 5 miles through a range of hills 300 to 500
feet high to Mulegé. This place is situated between low hills in the
valley, a few hundred yards wide, of the Arroyo del Dotrero, at the
head of a narrow lagoon, extending more than a mile inland from
the lower end of Concepcién Bay. In 1705 a mission was established
there, and the town, with about 750 inhabitants at the time of our
visit, was one of the most beautiful places in the peninsula. Some
large springs in the creek bed just above the town yield water for
irrigation, and the place is embowered among groves of date palms,
bananas, oranges, lemons, pomegranates, and fig trees, with fields
of sugarcane and other crops interspersed. The old mission church
stands on a hill by the town overlooking the valley, and on the long
peninsula forming the eastern side of Concepcion Bay rises a barren
rugged range of low mountains.

As at San Ignacio at this season the dates in the palm groves and
other fruits here atiract many gray foxes (Urocyon), cacomistles
(Bassariscus), striped skunks, and raccoons, which seck the shelter
of the rocky walls of the valley by day and search the orchards for
fallen fruit at night. We trapped three foxes in the small palm grove
at the upper end of Mulegé, the night we camped there. These were
caught soon after dark and, attracting our attention by husky barks
and yelps, were taken from the traps by the light of a candle.

Onyx (see Agua Dulce).

Pescadero (50 feet):

December 26-27, 1905~—DPescadero is a small group of huts at
50 feet altitude, a couple of miles from the Pacific about 10 miles
south of Todos Santos, in the cape region of the peninsula. Decem-
ber 26 we passed Todos Santos and continued southward to Pesca-
dero. Here the houses are on two low hills overlooking some small
sugarcane fields in the flat bottom between the hills and the sea.

Pozo Altamirano (400 feet):
October 2-3, 1905—Pozo Altamirano was a small cattle ranch at
400 feet altitude about 30 miles south of Calmalli. On October 1 we



72 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. 11§

left Calmalli and followed a continuation of the wagon road about
5 miles southerly through the low mountains to the still smaller
mining camp of Campo Aleman, where another mine was being
worked on a small scale. At both camps water was obtained from
wells in the bottoms of gulches. The hills fom Calmalli to beyond
Campo Aleman contain much slate with some quartz and show many
signs of former mining. Two or three miles beyond Campo Aleman
the road led down from the hills to the low northeastern extension
of the Vizcaino Desert plain, which reaches to the base of the
mountains a few miles east of our route, and west to the coast about
Scammon Lagoon. We made a dry camp on the plain, at an altitude
of 500 feet about 14 miles south of Calmalli.

On October 2, about 16 miles southeasterly across the plain, we
came to Pozo Altamirano, on the bank of an arroyo where a shallow
well in the granitic sand of the wash gave a good supply of fine water.
A few miles northeasterly across the plain from this point the light-
colored granite mountains, which are practically continuous from the
California border to this point, end abruptly and are replaced along
the backbone of the peninsula southward to La Paz by dark, lava-
covered mountains and plateaus. The northern foothills of these
lava-covered mountains begin about a mile south of Pozo Altamirano.

Pozo Luciano—northwest slope San Pedro Martir Mountains
(3,600 feet):

July 4-5, 1905.—Pozo Luciano is a spring near the northern end
of the San Pedro Martir Mountains, on the slope facing Trinidad
Valley. On July 4 I left Campbell’s Ranch in Trinidad Valley with
the pack outfit, while Nelson made a trip to Ensenada, and rode 15
miles southeast across country, climbing gradually out of the valley
to Pozo Luciano, at 3,600 feet altitude. Two deserted houses were
evidence of former occupation of the place.

Pozo San Agustin—20 miles east of San Fernando (1,800 feet):

September 6-7, 1905.—September 6 we left San Fernando and
followed the wagon road easterly up the valley, which soon broadens
to an open plain called the Llano de Buenos Aires or Llano de San
Agustin. After traveling about 20 miles we reached Pozo San
Agustin, at an altitude of 1,800 feet, where the wagon road we
followed joins the main wagon road over which onyx was hauled
from the mine to Santa Catarina Landing on the Pacific coast for ship-
ment to California. A well had been dug at San Agustin to a depth
of about 50 feet beside a sandy dry wash in the open plain and con-
tained a good supply of water.
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The Llano de San Agustin is about 28 miles across in the easterly
direction from ncar San Fernando to the onyx mines near Onyx at
the edge of the foothills on its eastern border, and is more than
40 miles long from north of San Agustin southeast to Arroyo
Catavifia. The plain is a part of the great central plateau lying at an
altitude of from 1,800 to 2,500 feet along the middle of the peninsula
southeast of the southern end of the San Pedro Martir Mountains.
On the castern side nearly bare, abruptly rising desert mountains
form a wall along the backbone of the peninsula parallel to the Gulf
shore. The surface, sloping gradually toward the west, is more or
less undulating, with small scattered hills and outcroppings of bare
granite, often in the form of huge rounded boulders. The vegetation
is a wonderful combination of desert species, among the most con-
spicuous of which are Idria columnaris, Pachycormus discolor,
Fouquicria splendens, Larrea tridentata, Pachycereus pringlei, and
several cactuses, yuccas, and agaves. One night’s trapping at Pozo
San Agustin revealed the presence of small desert mammals in large
numbers.

Rancho San Antonio—west base of San Pedro Martir Mountains
(2,000 feet) :

July 28 to August 1, 1905.—July 28 we left Rancho Santo Tomas
and descended the west slope of the San Pedro Martir Mountains
by a well-worn trail. A few miles below the ranch we passed the
ruins of the old San Pedro Martir Mission on a sloping bench on the
mountainside, where a small stream afforded water for irrigating
some small fields. All that remained of the mission was the bases of
adobe walls where the buildings stood, a little graveyard near, and the
low banks of old irrigating ditches. About 16 miles below Santo
Tomas we came to the bottom of the main slope of the mountain,
where the streamlet we left above had increased to a swiftly flowing
creek bordered by cottonwoods. From this point the trail turned
northwesterly and after crossing several foothill ridges brought us
to Rancho San Antonio, at an altitude of 2,000 feet on a main fork
of the Rio Santo Domingo, where it emerges from its canyon in the
west side of the main range. The location of the ranch is in a narrow
valley, with an outlying ridge about 3,400 feet high to the west and
southwest. This latter mountain cuts off much of the moisture carried
inland by coast winds and results in giving this valley a hot and more
arid climate than is usual west of the mountains. The ranch con-
sisted of two small houses occupied by a Mexican family. The
stream at San Antonio at the time of our visit was 10 or 15 yards
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across and averaged less than 1 foot decp. Willows, cottonwoods,
and oaks fringe the watercourse here.

A species of rainbow trout which sometimes affords good fishing
inhabits the stream from the Rancho San Antonio far up into the
canyon. Our specimens proved this to be an undescribed species,
which was named Salmo nelsoni by B. W. Evermann. The Rio Santo
Domingo evidently receives a large share of the drainage of the
Sierra San Pedro Martir. It is said to be the only stream containing
trout in the peninsula, and is the only stream in Baja California
which is reputed to maintain its flow to the sea along its entire course
throughout the year. The people at San Antonio ranch reported
that trout were much less numerous than usual in 1905, owing to
tremendous floods which had swept down the canyon the year before
carrying many boulders and killing many trout.

Rancho Santo Domingo (50 feet):

November 14, 1905—From Pozo Grande, near San Jorge, we con-
tinued southerly on November 14 over the coast plain and about
8 miles from camp passed the deserted ranch of Santo Domingo on
the bank of a deep dry wash, where some well-built adobe houses
were going to ruin. Here we were able to water our stock, and a
few specimens were collected. Just south of Santo Domingo on a
large flat extending along the course of a dry wash we passed through
a fine stand of large mesquite trees. In the afternoon we crossed a
broad belt of country in which there was a good fresh growth of
grasses and herbaceous vegetation 4 to 6 inches high, most of which
was ripening its seeds. Some local ranchmen told us that a heavy
rain fell here on August 7, which resulted in this growth. Just before
nightfall we suddenly passed the border of this belt of green into the
brown arid desert again and, in order to give our stock the advantage
of the fine pasturage, were obliged to turn back and reenter the
green belt to camp.

Rancho Santo Tomis—San Pedro Martir Mountains (6,000 feet) :

July 24-28, 1905—Rancho Santo Tomas is situated at 6,000 feet
altitude, on the west slope near the southern end of the San Pedro
Martir Mountains. The place was reached from Santa Rosa, as
described under that locality. As the two localities are in close
proximity and were worked together there is overlapping of dates.
Transition Zone.

Rancho Viejo (3,500 feet):
June 12-16, 1905—June 12 we left camp at the water hole av
La Posa, 6 miles east of Alamo, and continued easterly about 10
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miles, crossing numerous low, rounded ridges of granite boulders, to
a small deserted house by a spring known as Rancho Viejo or Los
Batequis, where we camped on a knoll among the pinyons and
junipers. Across the plain from Rancho Viejo, close to the base of
the Sierra Juarez, we saw smoke rising daily from the fires of Indians
living at the old Santa Catarina Mission, but they did not come near
us, and we had few contacts with Indians, which have become re-
duced to mere remnants of the mission groups of former times.

A band of wild horses was ranging in the vicinity of Rancho
Viejo, and gave us much trouble by coming in at night and leading
off our stock. A single night among the wild horses aroused such
feral instincts in our well-broken stock that only their hobbles pre-
vented their leaving us forever. When finally rounded up in the
morning they gazed at us wild-eyed, as if they had never seen us
before, and snorted and trembled when first touched. Once bridled
and saddled, however, their usual placid demeanor was resumed, and
the plodding gait showed the force of habit over instinct.

Rosario (200 feet) :

September 1-2, 1905—Rosario is a village at about 200 feet alti-
tude on the Rio del Rosario, some 5 miles above its mouth. On
September 1 we traveled southward from Socorro, the coast plain
giving way to rolling hill country, cut by many deep dry washes
leading down to the sea from the interior, some of them broad
enough to carry small rivers at flood time. About 10 miles south
of Socorro the hills became so rough and broken near the coast that
the road turned up a broad canyon and after crossing gently rolling
hills and mesas for about 16 miles we reached Rosario. The village,
containing about 30 houses, was an unusually prosperous place for
this region, owing to its situation in a fertile little valley with a small
permanent stream for irrigation of fields in the level river bottom.
Corn, wheat, barley, beans, figs, peaches, almonds, and a few other
crops were produced. At the time of our visit water rose in the bed
of the Rosario a short distance above the houses, and this river is
one of the very few streams of the peninsula said to reach the sea
nearly throughout the year. The road ended at Rosario.

Rosarito (350 feet):

September 24-25, 1905.—An abandoned settlement at 350 feet
altitude near Bahia de Santa Rosalia, near the Pacific coast in lati-
tude 28°30” N. On September 24 we left San Andrés and continued
our journey along the coast trail in an east-of-south course a short
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distance inland, crossing low ranges of coast hills cut at frequent
intervals by deep, rocky, dry watercourses, all nearly parallel and
leading to the sea. About 18 miles from San Andrés we came to a
broad, flat-hottomed valley, which narrows abruptly between hills at
the lower end, bringing underground water to the surface in wet
meadows and draining into Santa Rosalia Bay through a short
canyon, thus almost duplicating the situation at San Andrés Valley.
This is Rosarito Valley, in the lower end of which, during rainy
years, there are large swampy flats, but we found water only in a
single small hole. We camped on the right-hand side ncar the lower
end of the valley, by the ruins of several large buildings about which
parts of machinery were scattered. Here, years before, unsuccessful
efforts had been made to extract the fiber from a large species of
agave, common on the hills of this section. The hills are covered
with a scattered growth of agaves, yuccas, palo de Adan (Fouquieria
peninsularis), cirio (Idria columnaris), copalquin or elephantwood
(Pachycormus discolor), creosotebush (Larrea tridentata), and sev-
eral species of cactus. Since leaving the Sierra San Pedro Martir
at the end of July we had had unbroken sunshine all along the way,
but en route here local showers from large cumulus clouds were seen
to the east and south.

San Andrés (200 feet):

September 19-24, 1905—San Andrés, at about 200 feet altitude,
was a deserted ranch in the lower end of San Andrés Valley near the
Pacific coast, a few miles inland from the Dahia de Playa Maria.
From Yubay the trail continues southward along the middle of the
peninsula by way of the old mission of San Borjas, and we had been
informed that it was 50 miles to the nearest water in that direction.
To attempt to travel this distance without water, with our worn-
out stock, would have been extremely hazardous, and we decided to
leave the trail here and strike directly across country to San Andrés,
where it was reported that we could find water nearer than on the
regular route. In accordance with the timing procedure we had
found advantageous in hazardous desert travel we left Yubay early
in the afternoon, instead of the morning, of September 19, and
traveled until after dark. Our course was southwesterly down the
sloping and slightly rolling plain, which is cut into mesa sections by
a series of parallel dry canyons 50 to 75 feet deep. All down the
slope from Yubay we traversed a jungle of giant and other cactuses,
yuccas, agaves, copal trees (Bursera), paloverde, copalquin, cirio,
ocotillo, and many other desert species. In the bottom of the valley
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this growth became extraordinarily vigorous and formed a veritable
forest, which over comsiderable areas was absolutely impenetrable.
Fortunately these areas of dense growth were irrcgular in outline
and varied by narrow open spaces, through which we were able with
much difficulty to make our way. We were repeatedly forced to turn
back and try a new route. Just at dark we crossed the broad dry
wash in the bottom of the valley and came into a well-marked and
recently traveled trail leading down the west side of the valley—the
west coast trail. We were much pleased to escape from the untrodden
cactus forest, and turning southward continued until it became too
dark to distinguish the trail. We then made a dry camp, 20 miles
from Yubay, at an altitude of about 1,000 feet, in a small open place
beside the trail, the light from a group of dry yuccas we set on fire
making a fine illumination for half an hour.

The darkness became less intense after midnight, and in order to
make the journey as easy as possible for the stock by traveling in
the cool early morning hours, we broke camp at 2 a. m. and con-
tinued down the trail. After traveling about 10 miles we reached
Punta Prieta, a deserted cattle ranch. This place had been occupied
within a few weeks, and we were glad to find a well about 40 feet
deep with a bucket and rope, so we were able to water our stock.
From Punta Prieta we continued about 10 miles farther down the
trail to San Andrés Ranch, at the extreme lower end of the valley.
Here the hills on both sides shut in and reduce the valley to a
narrow point from which a short canyon leads through the coast
hills to the shore of the Bahia de Playa Maria. About a mile of the
lower end of the valley had been extensively worked over, and the
ruins of well-built houses, machinery, good wells, irrigation ditches,
and old fields, showed that a large amount of money had been spent
here. We learned later that an English corporation operated here in
1887 with the object of making paper from the datilillo or tree yucca
(Yucca valida) through veritable forests of which we had made our
way across from Yubay. The project had evidently been a failure,
and from the ruined condition of the improvements it was plain the
place had been abandoned for many years.

At the extreme lower end of the valley water lies near enough to
the surface to make some wet meadows and to fill a small pond. The
green flats and large mesquites gave a welcome change from the desert
country we had traversed, and forage conditions were more favor-
able for our stock. An ocotillo we had not seen before, a species with
many finely divided branches (Fougquieria peninsularis), grew in the
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valley near San Andrés, along with Fouquieria splendens, which it
displaced not far to the southward. Ilarris’s hawk, Scott’s oriole,
and the black-chinned sparrow (Spisella atrogularis) were common
here. A dozen or more Ilarris’'s hawks, a species that had not been
seen since we left Ensenada, gathered every evening at sunset to roost
in the tall cirios (Idria columnaris) near the ranch.

San Angel (100 feet):

October 10-11, 14-16, 1905.—San Angel is a very small oasis on
the eastern side of the Vizcaino Desert about 25 miles southwest of
San Ignacio. On October 10 I left San Ignacio with one of our
camp men and a local guide on a side trip across the Vizcaino Desert,
while Nelson remained working in the vicinity of the town. Our
route for the first few miles was down along the Arroyo de San
Ignacio, through the lava mesa to the edge of the open desert and
then across a low-lying plain covered largely with loose sand to
San Angel, where water rises to near the surface over a small area
in the drainage way of the Arroyo de San Angel. A shallow hole
here afforded good water. A little feed, largely salt grass, was avail-
able for our saddle animals, and a few scattered date palms grew
in the vicinity. We continued our journey westward October 11 and
returned to San Angel on October 14. A small colony of pocket
gophers was discovered near the water, and on October 15 traps were
set for these animals. About 5 miles to the east scts were made for
desert rodents to be picked up next day en route back to San Ignacio.

Santa Anita (200 feet):

January 10-19, 1906.—Santa Anita was a ranch at about 200 feet
altitude, 8 miles north of San José del Cabo. January 10 we left
San José del Cabo and traveled about 8 miles northerly up the west
side of the valley to Santa Anita, a ranch where we were cordially
welcomed by the proprietor, I'. Pazjk. This place had been visited
by various naturalists, including Dane Coolidge, Loye Miller, and
J. E. Mcl.ellan, and is the type locality for various species of
mammals.

San José Valley is bounded on both sides by hills and mountains
and varies from a mile in width near San José to several miles at
Santa Anita. The west side of the valley is walled in by foothills of
the high range of the Sierra de la Victoria, and west of Santa Anita
the peak of San Lazaro, in this range, rises several thousand feet
and forms a bold and striking landmark. To the east the valley is
limited by the gentler slopes of the Sierra de la Trinidad.
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A marshy area near the San José River is inhabited by the shrew
Notiosorex crawfordi, apparently in unusual numbers as more speci-
mens have been taken there than anywhere else. Giant cactuses and
other desert plants with a strong tropical mixture form a vigorous
and abundant plant growth all along the bottom of the valley, while
groups of tall fan palms at Santa Anita tower above all the other
vegetation. The top of a long mesa to the north, between Santa
Anita and Miraflores, is more arid than the valley bottom, and many
giant cactuses and palo de Adan (Fouquieria peninsularis) give a
resemblance to the vegetation of parts of southern Arizona. The
slopes of all the mountains within sight are bare and rocky.

San Bruno (25 feet):

October 25-27, 1905.—San Bruno was a small settlement on the
Gulf coast about 16 miles south of Santa Rosalia and nearly opposite
Isla San Marcos. On October 19 the trail continued easterly from
our camp at La Cueva, 21 miles east of San Ignacio. For about
5 miles it led up the sloping mesa and then into the heart of the
rugged Santa Lucia Mountains, which extend in a northerly and
southerly direction. This is a narrow sharp-ridged range, apparently
almost wholly made up of beds of black lava, many of which rest in
about their original form. In the midst of the ragged peaks our trail
forked, and we turncd northerly on the one to the left. This led to
a small ranch in the bottom of a canyon, where we learned that we
had chosen the longer trail to Santa Rosalia by way of Cerro Verde
instead of the more direct one to the right, which leads by the mining
camp of Santa Agueda. From the ranch the trail led up a long,
narrow, and extremely rough and rocky canyon to a knife-blade
divide at an altitude of 2,000 feet, from which we had a fine view
across the country we had traversed and ahead over lower country
to the Gulf. Descending the abrupt eastern slope to the bottom of a
canyon at an altitude of ahout 8oo feet we camped about 20 miles
from La Cueva under the shelter of some huge rocks just as it began
to rain heavily.

On October 20 the trail continued easterly from our camp across
a rolling mesa formed of deep beds of coarse rubble conglomerate
traversed by deep, narrow, and sharply cut canyons leading from the
Santa Lucia Mountains to the Gulf. After passing through about
15 miles of this country the trail entered a narrow canyon, along
which for 3 miles were tramways and other signs of mining. At the
mouth of the canyon on the shore of the Gulf we came to Santa Rosa-
lia, the largest and most prosperous town in Baja California. Santa
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Rosalia then had a population of 7,000 people and was one of the
larger copper-mining camps of the world. It was the property of a
French company which owned 1,000,000 acres of the surrounding
country. At this place a horse that became exhausted on the trail was
traded for another one, which was able to complete the journey.

We left Santa Rosalia on October 25 and followed a trail 10 miles
southeasterly across the stony mesas and intersecting canyons bor-
dering the shore of the Gulf, the mesas having an altitude of 100 feet
or more and ending precipitously at the shore. The mesa country
ended abruptly on the south, and we descended to an open coast plain
near the little fishing village of San Lucas, on the shore of a salt
lagoon at the head of a small bay. The first mangroves seen during
the journey were growing in this lagoon. They were 4 or 5 feet
high and apparently the northern representatives of the species on
the east coast of the peninsula. Following the shore of the bay south-
casterly for about 6 miles we reached another small group of houses
called San Bruno. The plain all about this bay appears to be under-
laid at a shallow depth with fresh water. At San Bruno there was
a little cultivated land including a small vineyard and olive orchard
planted by an English company about 8 years before. These plantings
were unsuccessful and were being abandoned at the time of our visit.
A number of little patches of sugarcane and other crops were irri-
gated by means of shallow wells, from which the water was raised by
long sweeps. We remained one day at San Bruno and on October 27
continued the journey.

San Fernando (1,500 feet):

September 3-6, 1905.—San Fernando is the village site, at about
1,500 feet altitude, of an early mission on the desert about 55 miles
in a direct line southeast of San Quintin. On September 2 the trail
from Rosario led in a general easterly course up a long, dry arroyo
among low, barren, rolling hills, and then across hilly platcau country,
which gradually rises until, about 25 miles inland, we reached a large
shelter cave in the rocks on the side of a canyon where we camped.
This is a regular camping place known as Las Cuevas and has an
altitude of about 1,500 feet. Close by in some deep pot holes in the
bottom of the dry rocky canyon are large tanks, or tinajas, of good
water. A few miles from Rosario the barren clay hills change to a
more rocky formation with more abundant desert vegetation. About
8 miles out on the trail we saw the first giant cactuses (Pachycercus
pringlet) and beyond on the top of a mesa at about 2,000 feet alti-
tude, there suddenly appeared a fine stand of the singular, polelike
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trees (Idria columnaris), called cirio by the Mexicans. The latter
species, especially, was to feature the landscape for hundreds of
miles as we advanced southward through the central section of the
peninsula.

On September 3 the trail led easterly from Las Cuevas through an
elevated rolling and rocky plain, broken by low rounded hills and
isolated mountains with occasional small valleys. All along the trail
we were amid a plentiful growth of the strange cirio, giant cactus,
ocotillo (Fouquieria splendens), and other desert plants, in striking
contrast to the scanty vegetation on the barren hills a few miles
nearer the coast. Fifteen miles easterly from Las Cuevas we came to
San Fernando, now marked by the ruined walls of the old mission
buildings, some old irrigating ditches, and a little cluster of adobe
houses sheltering two or three Mexican families.

San TFernando is situated at an altitude of about 1,500 feet on the
side of a narrow valley marking the course of the Rio San Fernando.
The bed of the stream is dry throughout most of its course except
at flood times, but at San Fernando some large springs furnish
permanent water for irrigating small fields. Long-abandoned canals,
built by the missionaries, show that in their day several hundred acres
of land must have been irrigated. More than a century ago this was a
populous and well-cultivated little valley where cotton and many
other crops were grown, but we found it had returned to an almost
primitive condition, only a few acres being under tillage. The size
and length of the ditches indicated that water must formerly have
been more abundant than at the time of our visit.

San Francisquito (1,400 feet):

September 10-13, 1905—On September 10 we continued from
Jaraguiy ahout 9 miles southeasterly across the plateau country to
a curious, high, isolated hill of granite boulders measuring 2 to 10
feet in diameter, which stands in an oval, nearly flat-bottomed basin
about 2 miles in diameter. This hill, well-named Cerro Pedregoso,
is a prominent landmark on this trail. Another trail, apparently the
main-traveled route, came in from the west and joined ours close
to Cerro Pedregoso. This is the direct trail from San Fernando
by way of some small mining camps and continues down the middle
of the peninsula. About 4 miles beyond Cerro Pedregoso, along the
main trail, which leads through a series of basinlike flats, we stopped
at midday under a group of mesquites. At this point a dim trail
branched off to the left, and we followed it for about 8 miles over
gently rolling hills to the crest of the slope forming the peninsular
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divide at an elevation of 2,800 fect. From the top of the divide an
abrupt descent on the east leads to a lower plain extending to the
shore of the Gulf, which was in plain view. Owing to a change in
the geological formation between Jaraguay and the crest of this ridge
the abundant vegetation noted along our previous route gave way
to scanty herbage and a few shrubs.

A good trail led from the divide down the east slope to a small,
strongly mineralized stream flowing through a series of pools in the
smooth rock bottom of a broad canyon. Then the canyon narrowed
and, after leaving it and crossing some low hills, we camped on the
east side of San Francisquito wash. This camp was about 8 miles
from the top of the divide and at an altitude of about 1,400 feet.
Here a well and some old arrastras, and many other signs marked
the site of the long-deserted placer mining camp of San Francisquito.
An old wagon road led away from the arrastras toward the Gulf.
Conditions were extremely arid at San Francisquito and the vegeta-
tion much like that about San Felipe Bay. Small mammals, how-
ever, were very abundant. Camp was made late in the evening, and
traps set by moonlight contained more than 20 specimens, repre-
senting 5 species, in the morning.

San Ignacio (500 feet):

October 6-18, 1905.—San Ignacio is an important town in latitude
about 27°20" N. in the interior of the peninsula. On October 6 the
trail led southeasterly from our dry camp at La Natividad, 5 miles
south of Aguaje de San Lsteban, about 20 miles to San Ignacio.
This part of the route crossed a lower and more undulating part of
the plateau and was even rockier than the section we had passed,
being characterized by numerous extended beds of large angular
fragments of lava, some a mile or so broad, over which the animals
had to pick their way slowly and with great caution to avoid falling.
Some of these lava beds were made up of rough fragments 1 to 3
feet in diameter, and it would have been impossible to cross them
with animals but for the work done by the Indians under direction
of the early Spanish missionaries in clearing the trail. These made
trails are parts of the old Camino Real, or main road, which united
some of the missions in early days. After covering about 12 miles
of this exceedingly trying road we came to better traveling and 2
miles beyond reached a narrow tank more than 100 yards long full
of water, called the Tinaja de San Juan, situated in the lava bottom
of a small gulch. A wild fig tree grew on one side of the tank, and
several coots (Fulica) were at home there despite the bare lava
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borders of the water. Five miles beyond we rode out on the brow of
the mesa overlooking the valley of San Ignacio and saw the village
among the date palms a mile away on the opposite side. At this point
a horse ridden by one of our camp men became too exhausted to go
farther. Its saddle was placed on one of the pack mules and the
animal was left to rest for a day before it was brought into camp.
We continued up the valley and camped by a great spring just above
the town. This is one of several springs rising in the flat bottom of
the valley that supply the water used in irrigating the date palms and
other cultivated crops. Below the springs are several ponds sur-
rounded with tules and bushes.

San Ignacio Mission was established in 1728 and has been con-
tinuously occupied from that date. At the time of our visit the town
contained about 800 inhabitants. Soon after 1730 three kinds of
Arabian date palms were introduced, and at the time of our visit it
was estimated that there were 50,000 to 60,000 trees in this valley.
They stand singly and in irregular groups and form a small forest
about the town and down the valley for several miles and render this
one of the most beautiful oases in all the peninsula. About 50,000
pounds of dried dates were sent to Santa Rosalia on the Gulf coast
each year. Ravens and Gila woodpeckers destroy the ripening dates
by day and the cacomistle (Bassariscus) by night, thus doing con-
siderable damage. Many gray foxes and striped skunks have their
dens in the rocky walls of the canyon and come into the palm groves
at night to pick up the fallen fruit. In addition to the date palms
various field crops and fruits, including sugarcane, corn, beans,
oranges, lemons, pomegranates, olives, figs, and grapes, are cultivated
on a small scale.

The old mission church and, at the time of our visit, the adobe
houses of the principal inhabitants were on the basal slope under the
lava cliffs forming the south side of the valley, but most of the
people lived in thatched huts scattered amid the date palms in the
lowest part of the bottom among drainage channels where flood waters
passed. Above the town the remains of a well-built earthern dike
extended from the south side in a curve across more than half the
width of the valley and then down on the north side. This was built
by the Indians under the direction of the Spanish missionaries to turn
flood waters out of their old channels and around the north side of
town, thus protecting the fields and houses located in the original
drainage way. The dike was 4 to 10 feet high with the convex curve
up the valley and with the points where it crossed drainage channels
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faced with stones. Long ago a heavy flood broke through the dike
and drowned some of the people, since which time the survivors and
their descendants, lacking the energetic direction of the missionaries,
had never had sufficient energy to repair the break. Another flood
was reported to have swept down the valley in the fall of 1911, wash-
ing away houses and drowning more than 20 people. We were in-
formed that this locality sometimes suffers from prolonged droughts
covering several successive years, during which the large springs
continue to flow steadily but with somewhat lessened volume. The
abundant water and attendant plant life at San Ignacio render it an
exceptionally attractive place for birds, and a number of races ranging
north from the cape region were common.

San Ignacio—20 miles west (200 feet):

October 14-16, 1905—On October 15 I returned to San Angel
from the Santa Clara Mountains, and traps were set on the desert
about 5 miles to the eastward on the route to San Ignacio. On
October 16 the traps were recovered, and I continued back to San
Ignacio. Specimens taken at this point on the desert were labeled
“20 miles west of San Ignacio.”

San Ignacio—20 miles east (750 feet):

October 18-19, 1905.—We left San Ignacio on October 18 and
ascended the very rocky course of the San Ignacio Arroyo easterly
about 21 miles to La Cueva, a small unoccupied cattle ranch at an
altitude of about 750 feet backed by a huge shelter cave in the rough
lava of the northern wall of the canyon in which we camped. On
the opposite side of the canyon is a fine rock tank of good water, and
water comes to the surface at a few places in the creek bed. A few
specimens collected near here were labeled “20 miles east of San
Ignacio.” Large groves of paloblanco (Lysiloma candida) stood
here and there along the bottom of the canyon and a fine growth of
large cactuses, tree yuccas, and several species of Bursera covered
the bordering hills. The weather was cloudy with light showers in
the afternoon and at night.

San Jorge (50 feet):

November 11-14, 1905.—San Jorge is a small settlement at the head
of boat navigation in the long, narrow lagoon extending north along
the Pacific coast from Magdalena Bay. From Comondi we resumed
our way on November 10, following the wagon road about 16 miles
southwesterly down the canyon. Below the mouth of the canyon we
turned to the right from the wash for several miles to camp at a
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small cattle ranch called El Batequi, where a shallow well furnished
the only water available on that part of the plain. On November 11
we crossed the broad sandy wash where Comondit Arroyo spreads
over the plain and, taking a more southerly course for 10 miles over
the slightly undulating surface, came to a deserted ranch called Pozo
Grande, where there was good water in a shallow hole in the sandy
bed of an arroyo.

Pozo Grande is 3 miles inland from San Jorge. Specimens col-
lected on the coast plain while camped at Pozo Grande were labeled
“San Jorge.” From this camp and from far up and down this coast
plain the volcanic peak called Cerro de la Giganta, located on the
volcanic plateau between Comondu and Loreto, stands up boldly as a
striking landmark. Several showers had fallen during the past two
nights, but on November 12 the sky cleared of threatening clouds for
the first time since we left Mulegé, about two weeks before. It had
rained at intervals throughout this time. These winter storms in the
southern half of the peninsula are called equipatos, and sometimes
heavy rains continue for two weeks and render the country so boggy
that travel is impossible.

San José (8oo feet):

November 1, 1905.—San José was a ranch at 8co feet altitude
about 8 miles north of La Purisima Vieja. Specimens were obtained
from that vicinity in passing through. I.eaving our camp at Agua
Grande on November 1, we traveled about 13 miles down the canyon
and came to San José, one of the larger ranches, with some date
palms and a small field of sugarcane. Five miles below San José
was Rancho Hondo, which was occupied, and just below it a crossing
of the canyon known as Paso Colorado, where we camped under a
large mesquite tree. Water rises in the canyon just above Rancho
Hondo and a small stream, bordered by bushes and willows, flows
by Paso Colorado. During the afternoon clouds gathered and it began
to rain. From Agua Grande to Rancho Hondo the canyon varies from
one-fourth of a mile to a mile broad but widens below the last-
named point and the walls become much lower, descending southward
toward the Pacific coast.

San José del Cabo (10 feet):

January 4-10, 1906.—San José del Cabo is the seaport 23 miles
northeast of Cabo San Lucas or Cape San Lucas. On January 4,
1906, we left Cape San Lucas and followed a trail northeasterly
along the coast, part of the way on the sandy beach, but mainly a
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mile or two inland. The country was broken by numerous granite
ridges, 100 to 500 feet high, extending to the sea from the low
southern end of the Sierra de la Victoria, a few miles inland, and
separated by deep, sandy, dry washes. We arrived in the afternoon
at San José del Cabo, which we found a well-built town of adobe
houses, with about 1,500 inhabitants. The town is located on a low
slope on the west side of the valley, and about a mile above the mouth
of the Rio San José, which reaches the sea here.

The San José Valley, 1 or 2 miles wide, is very fertile, and by
means of irrigation from the river good-sized fields of sugarcane and
other crops are cultivated on the flat between the town and the coast.
Some parts of the bottom bordering the river were overgrown with
willows and various bushes. About the town were many orange,
lemon, pomegranate, banana, and other fruit trees, and numerous
tall and graceful fan palms were scattered about the fields. The
permanent supply of water in the river and the fertile valley make
this one of the largest and most prosperous agricultural places on the
peninsula. Steamers from and to San Francisco and the mainland of
México stopped regularly twice each month, the landing place being
on the open beach ncar the mouth of the river. We remained at
San José several days to obtain topotypes of birds and mammals in
a locality where Xantus, Bryant, and other naturalists had worked.
The night following our arrival (January 4-5) was one of the coldest
of the season, the temperature dropping close to the freezing point.

San Matias Pass—San Pedro Martir Mountains (3,500 to 4,000
feet) :

June 17-18, 1905—San Matias Pass separates the southern end
of the Sierra Juarez from the northern end of the San Pedro Martir
Mountans of northern Baja California. It is an open gap about one-
fourth of a mile wide with a nearly flat bottom and gradual descent
each way. On June 17 we left Campbell’s ranch in Trinidad Valley
and traveled 16 miles casterly up the valley to San Matias Pass, fol-
lowing a continuation of the wagon road by which we entered the
valley. Just before entering the narrowest part of the pass we turned
to the right and followed a dry wash up a little side valley and then
through a rocky canyon in the west side of the northern point of the
San Pedro Martir Mountains for about 3 miles to San Matias Spring,
near the head of the canyon. The spring, the only water near the
pass, gives a trickling stream that runs down the canyon only a short
distance before it sinks in the sand. Through this pass some Lower
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Sonoran specics extend across the divide from the desert region east
of the mountains into Trinidad Valley, on the western slope.

San Pablo (1,000 feet):

October 3-4, 1905—San Pablo is the site of the former San Pablo
Mission, about 45 miles southeast of Calmalli. On October 3 we
traveled about 3 miles southwesterly from Pozo Altamirano and,
rounding a point, entered the mouth of San Pablo Canyon. The
western border of the mountain plateau rises abruptly from the
Vizcaino Desert, and the lower part of the canyon, which has its head
far back in the range, is broad and gently sloping, with a dry, sandy
wash which evidently at times carries great volumes of flood waters
winding down its bottom and thence across the plain toward the sea.
We ascended the canyon between increasingly high walls of black
lava, underlaid by horizontal beds of sandstone for about 12 miles
until it narrowed to a width of a few hundred yards, with a high
bench along its southern side. Here we camped near the lower end
of a small stream of clear water just above the point where it sinks in
the sandy wash. A short distance above, close to the ruins of the
San Pablo Mission, was a small ranch occupied by a Mexican family.
A few acres of land are still in cultivation below the irrigating ditches
built long ago by the missionaries. The old mission has an altitude
of about 1,000 feet and is in an extremely hot location, the effect of
the sun being intensified by the heat stored in the black lava walls
of the canyon, which close in above and form a deep box canyon.

A vigorous growth of large cactuses and other desert vegetation
occupied the bottom of the canyon about our camping place, and a
few fan palms were growing at the ranch. The water and abundant
vegetation near the old mission made an attractive place for birds, and
we saw here the first representatives of such southern Baja California
races as the cape cardinal and cape house finch. More surprising was
the discovery among the giant and other cactuses at this camp of a
previously unknown chipmunk of the genus Eutamias. No chipmunk
had been seen since leaving the pine forests on the upper slopes
of the Sierra San Pedro Mértir, and no other race of the genus is
known to inhabit the Lower Sonoran Zone. This was a promising
locality for more extensive work, but cattle had eaten the feed so
closely that there was practically nothing for our stock, and we were
forced, much to our regret, to continue our journey the next day,

October 4.



88 SMITHSONIAN MISCELLANEOUS COLLECTIONS VOL. II§

San Pedro (700 feet):

December 23-24, 1905—San Pedro is a small cluster of ranch
houses at 700 feet altitude, about 18 miles south of La Paz. On
December 23 we continued our journey from La Paz toward Cape
San Lucas. Our route lay nearly due south along a good wagon road
over a gently rolling and slightly rising plain. In the evening we
camped at San Pedro, where some fields were dry-farmed with un-
certain results, owing to the irregular rainfall.

San Pedro Martir Mountains (=Sierra San Pedro Martir) Val-
ley at east base (1,000 feet):

June 26-27, 1905— On June 26 I rode out on the desert plain
several miles to the eastward from the mouth of La Providencia
Canyon into an area with loose sandy soil inhabited by such numbers
of kangaroo rats (Dipodomys deserti deserti and Dipodomys merriami
arenivagus) that horse travel was impeded by breaking through into
the burrows. Traps were set, and they contained a good catch when
recovered the following day. Specimens were labeled ‘“Valley at E.
basc San Pedro Martir Mts.”

San Quintin (about 20 feet):

August 2-12, 15-17, 24-31, 1905.—San Quintin is a small port about
100 miles south of Ensenada on the Pacific coast of Baja California.
On August 1 we left San Antonio at the west base of the Sierra San
Pedro Martir. The trail crossed the valley of the Rio San Domingo
and led directly up the steep ridge to the west and then southwesterly
down ridges and west-draining slopes for about 26 miles to our camp
by a small stream at the upper end of the high-walled Cafion de
Nueva York, at an altitude of about 800 feet. On August 2 we
continued our southwesterly course down low ridges and over sloping
mesas west-draining for about 15 miles to the head of a broad, flat-
bottomed, low-walled canyon, with a small stream at its head, down
which we traveled for 5 miles to where it ended on the sandy,
nearly level plain of San Quintin. In the lower part of the canyon
we passed a number of old fenced fields, wooden frame houses, water
tanks, and wire fences, all showing evidence of having been abandoned
for years. We learned later that these were relics of an elaborate and
costly but unsuccessful effort made by the Baja California Develop-
ment Co. to establish a large agricultural colony on the coastal plain
near San Quintin,

At the time of our visit San Quintin contained a few wooden
buildings, one of which was a combined hotel and store, the head-
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quarters for occasional travelers and for American and English miners
engaged in prospecting to the southward. The place was a port of
entry with a customhouse and a total population of less than 50
people. Low volcanic hills occupy a narrow strip along the coast
to the north and south of San Quintin Bay. The coastal plain of
San Quintin is 2 to 6 miles broad and extends about 20 miles north
and 15 or 20 miles south of the town, gradually narrowing near the
extremes as the foothills approach the coast. The plain is rather
sandy and overgrown with sparse vegetation consisting of small shrubs
and herbs. The climate is comparatively dry, but not the extreme
aridity of the region a short distance farther south. Fog is prevalent
at San Quintin and the locality is subjected to humid west coastal
influences due to proximity to the Sierra San Pedro Martir, but in
diminishing degree with the lessened height of the mountains near
the southern end. The locality is in the Upper Sonoran Zone, but
an approach to Lower Sonoran conditions is evident.

Work at and near the little port was carried on at intervals while
it was used as a convenient base from which trips were made to other
localities. On August 25 we finally left the town and traveled about
8 miles in a southeasterly course over the coast plain, crossing the
broad dry bed of the San Simon River, near where it leaves the foot-
hills, and camped at the Santa Maria Ranch, a short distance beyond
and about 3 miles from the sea. Specimens collected here were labeled
“San Quintin, San Simén Riv.” The ranch had been abandoned,
but several acres bore a heavy crop of black figs, which was being
harvested as it ripened by hundreds of ravens that came down daily
from the foothills. We also found the figs a delicious addition to
our regular fare, which included little fruit.

San Rafael Valley (3,700 feet):

June 10-11, 1905—On June 10 we traveled about 22 miles south-
westerly from near the village of Sangre de Cristo on the western
side of the Laguna Hanson Mountains, crossing the southern end of
San Rafael Valley, and camped at 3,700 feet altitude by a small
spring and marshy meadow near the base of a hill called Cerro
Colorado. Upper Sonoran Zone.

San Telmo (about 200 feet):

August 18-23, 1905—San Telmo is a village at 200 feet altitude
near the coast about 55 miles north of San Quintin. I made a trip on
horseback from San Quintin to San Telmo, August 18-23, to obtain
topotypes of the antelope ground squirrel. (Ammospermophilus leu-
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curus peninsulae=Citellus leucurus peninsulae). Overnight stops
were made at Santo Domingo en route.

Santa Clara Mountains (=Sicrra de Santa Clara) (1,500 feet):

October 12-13, 1905.—Accompanied by one of our regular camp
men and a native guide I left San Angel shortly after noon on
October 11, and we rode until about dark, when we made a dry camp
on the desert about 30 miles west of San Angel. About 4 a. m. on
the following morning we continued westward and by 10 o’clock
had reached the Tinaja de Santa Clara, about 20 miles from our
camp. This is a fine tank of good water well hidden DLy the rocky
walls of a small canyon at about 1,500 fect altitude, on the western
side of the Santa Clara Mountains. The weather was still hot, but
by dividing the journey and by morning and evening travel the 50
miles between water supplies was covered with a minimum of dis-
comfort for our saddle animals. For many miles our route was
across the flat open desert plain to the eastern base of the Sierra
de Santa Clara. These mountains form a small group of ragged
volcanic peaks 2,000 to 3,600 feet high, with basal lava beds, at the
southeastern end of the Vizcaino Range, which extends northwest
along the coast to Point San Euginio, opposite Cedros Island. The
highest peak is Picacho Santa Clara which is about 3,600 feet high.
An outlying volcanic peak called Cerro del Tecolote, meaning “hill
of the owl,” owing to the form of the top, was passed a short dis-
tance south of our route.

The region is extremely arid, but on the basal slope of the Santa
Clara Mountains the copalquin (Pachycormus discolor) appeared to
reach its greatest development. This trece with contorted trunk and
branches is a veritable forest monstrosity. It was first seen by us
near Agua Dulce a few miles south of Onyx and was very abundant
in suitable situations along the route southward to Magdalena Bay.
Some of the largest trees only 12 or 15 feet high had a trunk diam-
eter of 3 feet at the base. On October 14 we left Tinaja Santa Clara
in the afternoon and returned to the dry camp where we had made
an overnight stop en route, and on the following day, October 15,
we reached San Angel. Tracks of antelope were seen along the way,
and a mule deer was shot far out on the desert plain.

Santa Rosa—San Pedro Martir Mountains (7,000 feet):
July 24-25, 1905.—Santa Rosa is a valleylike basin at 7,000 feet
altitude near the southern end of the San Pedro Martir Mountains.
On July 24 we completed our work at La Grulla and followed an
old trail about 10 miles southeasterly along the top of the mountains
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to Santa Rosa, another beautiful mountain park at about the same
altitude (7,000 feet) as La Grulla. It is a waterless grassy valley,
like a shallow basin in form, about 2 by 3 miles in extent, and is
bordered by low pine-covered hills. This park occupies almost the
entire breadth of the top of the mountain range. Santa Rosa Canyon
heads on the northeastern side of the valley and leads thence directly
down between high rocky walls to the desert at the east base of the
range, draining to the Gulf. An old trail dating back to the days of
the early missionaries leads down this canyon, and permanent water
is said to be found near its mouth. Mountain sheep frequented its
rocky slopes, and California condors were said to nest in holes in its
high walls. The old trail from Santa Rosa Canyon crosses Santa
Rosa Valley to the west side and then descends along the course of
a small canyon. We left Santa Rosa by this trail, leading down to
the west end, and about 2 miles below came to a benchlike valley in
the canyon, with a willow-bordered stream flowing along its middle.
This is a southern tributary of the Rio Santo Domingo. The little
valley had a house and a cattle corral at its upper end, known as
Rancho Santo Tomas, near which we camped several days at an
altitude of about 6,000 feet. From this camp work was extended to
Santa Rosa, where, as indicated, there was no water. During our
stay the carcass of a burro in Santa Rosa Valley attracted about
a dozen California condors, and we were able to obtain a specimen in
addition to one taken at La Grulla. Others of these great birds were
seen, and they appeared to be rather common in that part of the
mountains. Transition Zone,

Santo Domingo (=San Domingo) (25 feet):

September 25-28, 19o5—Santo Domingo was a little group of
houses at Santo Domingo landing on Bahia de Sebastian Vizcaino,
where there was a customs inspector, and supplies for the interior
mining camps of Calmalli and vicinity were landed on the beach.
On September 25 our trail led from Rosarito southeasterly through
the coast hills about 8 miles to San Javier Canyon, striking it a few
miles from the sea. Where we entered the canyon it forms a narrow
valley, soon closing in to a canyon bordered by low sandstone
walls, down which the trail led for some distance. At first we found
a series of fine water holes scattered along the bottom, but we soon
came to a clear stream of excellent water, which flowed about a mile
before it was again lost in the sand. Below this the trail passed out
of the canyon for about 5 miles through the coast hills and then
descended near the seashore to the northern point of the Santo
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Domingo Plain. From this point southward the coast hills and low
mountains swing inland, the nearly level plain extending along the
coast and broadening southcasterly into the Vizcaino Desert. Near
where we entered the northern end of the plain, the shore is bordered
by a broad belt of high sand dunes lying immediately back of the
beach. On the inland side they are succeeded by a nearly level area
4 or 5 miles broad to the base of series of rugged scattered hills and
ridges. Farther south, 2 or 3 miles back of the shore, a tree yucca
forest extends over the plain for miles, sparsely intermingled with
Fougquieria and other large desert shrubs on which a heavy growth of
orchilla (Roccella) was hanging. This lichen superficially resembles
the Spanish moss Tillandsia growing on trees in the Gulf coast region
of the United States. Its distribution tends to delimit the fog belt
along the coast. It was formerly gathered as a dye plant and exported
by shiploads from Magdalena Bay to Europe, but the production of
aniline dyes ended this industry. Soon after entering the plain we
saw traces of a wagon road, which skirts the coast from the landing
at Santa Rosalia Bay southeasterly to Santo Domingo. We followed
it for about g miles on the flat well back of the sand dunes until
sunset, when we made camp about a mile from the sea, with no water
and very little grazing.

On September 26 the road led down the plain 8 miles from our
camp, then crossed the dunes and skirted the shore of Santo Domingo
Lagoon about 5 miles to Santo Domingo landing. We then followed
a wagon road for 3 miles to a well at the foot of the escarpment of
a mesa fronting the coast, where the plain rises abruptly about 50
feet. When we arrived at the well our horses and mules had been
without water for 24 hours and showed such signs of exhaustion
that we stopped here a day for their benefit.

The type locality of the desert thrasher (Toxostoma lecontei arenic-
ola) is near where we first heard its notes in the sand dunes when
we approached them north of Santo Domingo Landing. It was
abundant between the landing and the well, and early in the morning
and at sunset its beautiful song was heard on all sides.

Santo Tomis (50 to 100 feet) :

May 24-25, 1905.—Santo Tomas is a village on the Rio Santo
Tomas, near the coast about 18 miles south of Ensenada. The locality
was visited by me to obtain topotypes of a pocket gopher, Thomomys
aphrastus, which proved to be inseparable from Thomomys bottae
nigricans.
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Sierra de los Cocopahs ( =Cocopah Mountains) (10 to 3,000 feet) :

April ¢4-14, 1905—The Sierra de los Cocopahs is the range of
mountains along the west side of the delta of the Colorado River.
With a party including D. T. MacDougal, of the Carnegie Institution,
I ascended the channel then known as Hardy River from the point
where it entered the Colorado River to the east base of the mountains,
where we camped. We were assisted by the tidal bore by which we
were overtaken en route and carried rapidly upstream. Specimens
taken at various elevations from near sea level at the base of the
mountains to near the summit at about 3,000 feet were labeled
“Cocopah Mountains.” These mountains rise islandlike from a
sandy plain only a little above sea level and extend as a narrow back-
bone from near the United States boundary southward about 40
miles. The highest point, the Cerro Mayor, near the southern end,
reaches an altitude of more than 3,100 feet. The mountains are of
much-eroded gray granite, very steep and rugged. The Sierra de los
Cocopahs and the general area lying near the upper end of the Gulf
of California are shielded from the humid conditions prevalent along
the Pacific coast by the intervening Sierra San Pedro Martir and as
a result form one of the driest regions on the continent. Among the
characteristic trees and shrubs along the base of the mountains are
the mesquite (Prosopis juliflora), which grows to large size in moist
soil along watercourses, Gregg acacia (Acacia greggii), ironwood
(Olneya tesota), paloverde (Cercidium torreyanum), creosotebush
(Larrea tridentata), and ocotillo (Fouquieria splendens). The vege-
tation on the mountains is very sparse owing to extreme aridity.
It is limited largely to a scattered growth of Acacia greggii, Fou-
quieria splendens, Encelia farinosa, agaves, and cactuses of several
species. Lower Austral Zone.

Socorro (about 10 feet):

August 31 to September 1, 1905—0On August 31 we left the Santa
Maria near the mouth of the Rio San Simén and traveled south about
8 miles along the wagon road to Socorro, where there was a small
fresh-water pond in the bottom of a wash which emptied just below
into a salt lagoon, winding through a marshy flat. This part of the
coast is bordered by a series of sand dunes backed by a long salt
flat. The low rolling foothill plateau which backs the coast plain
gradually approaches the shore from the north and reduces the plain
to a narrow point, ending a little south of Socorro. We found fog
prevalent along that part of the coast.
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Todos Santos (100 feet):

December 26, 1905.—Todos Santos is a village at 100 [cet altitude
ncar the Pacific coast nearly due south of I.a Paz. On Christmas
Day we journeyed about 14 miles southerly along the road from Tres
Pachitas and rcached another small ranch called Valle Flojo, located
about 3 miles from the coast beside a large dry wash at the bottom
of a broad canyon about 100 feet deep. The road gradually swung
around the north and west base of the Sierra de la Laguna, which
rises precipitously on this front. As the mountains are approached,
and a few hundred feet in altitude gained, the vegetation becomes
much larger and more abundant. Huge giant and other cactuses were
the most common and striking elements in a junglelike forest 15 to
40 feet high.

On December 26 we crossed a continuation of the broken country
for about 12 miles southerly from Valle Flojo to Todos Santos.
This was a pretty place, consisting of 30 or 40 houses at an altitude
of about 100 feet on a low, bare ridge overlooking a narrow valley
which is the lower end of a broad canyon leading from the west base
of the Sierra de la Laguna. Below the road the valley was bright
green with waving fields of sugarcane, and beyond, 2 or 3 miles away,
lay the blue waters of the Pacific. A number of tall fan palms about
the houses and cancfields and mango trees along the irrigating ditches
added to the attractiveness of the place. Water for irrigation comes
from some large springs in the bottom of the valley. Formerly the
springs were located high up the valley above the road from Ia Paz,
but some ycars before our visit they suddenly became dry and then
burst out lower down, thus necessitating the abandonment of all
fields above the road. Immediately north of Todos Santos the out-
lying foothills of the Sierra de la Laguna reach the Pacific coast,
ending in cliffs along the shore. A few specimens were collected in
the vicinity of Todos Santos and we continued our journey for about
10 miles to Pescadero.

Tres Pachitas (700 feet):

December 24-25, 1905.—Tres Pachitas is a small ranch at 700 feet
altitude, about 36 miles south of La Paz. December 24 we traveled
southerly along the wagon road for about 17 miles from San Pedro
to Tres Pachitas. Our route continued over the same rolling plain
we had traversed all the way from La Paz, but approached the north
end of the Sierra de la Laguna. These mountains formn the northern
section of the Sierra de la Victoria, which occupies so much of the
cape region of the peninsula. The growth of desert vegetation was
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very large and abundant along the latter part of the road, and a
number of tropical shrubs, including the coral bean, Erythrina pur-
pusi, were noted. The luxuriance of the vegetation near Tres Pachitas
indicates a much greater rainfall than ncarer La Paz, which is evi-
dently due to the proximity to the Sierra de la Laguna, where
summer rains are comparatively regular.

Tres Pachitas to Valle Flojo (see Todos Santos).

Trinidad Valley (=Trinidad Ranch)—northwest base San Pedro
Martir Mountains (2,600 feet) :

June 16-17, June 29 to July 4, 1905—Trinidad Valley is a basin
lying between the southern end of the Sierra Juarez and the northern
end of the San Pedro Martir Mountains, on the upper part of the
western slope of the peninsula. On June 16 we traveled southeast
from Rancho Viejo, along a good wagon road over the rolling and
gradually rising plain covered with pinyons and junipers, for about
16 miles to the top of the northern rim of Trinidad Valley, at an
altitude of about 3,800 feet. From the rim a dug road descended the
slope abruptly to the bottom of the valley, about 1,000 feet below.
There the road forked, and we turned to the right about 4 miles
down the valley and camped at Campbell’s cattle ranch, or Trinidad
Ranch, at 2,600 feet altitude. This ranch is near the lower end of
the valley and was our headquarters while working in this vicinity.
We left the locality June 17, en route to San Felipe Bay, and re-
turned June 29. Trinidad Valley is about 18 miles long east and
west and about 3 miles broad in the middle, narrowing gradually
toward each end. The valley is open grassland in the lower part,
with bushes on the sides and much cactus, yucca, agave, and other
desert growth for miles of its upper end and in San Matias Pass
through which there is a connection with the desert fauna and flora
of the country east of the mountains. Several burrows of desert
foxes (Vulpes macrotis tenuirostris) were found in the bottom of
the valley and some specimens taken. The valley forms a pocket of
Lower Sonoran Zone on the western slope of the peninsula in a
general area that is Upper Sonoran in zonal character. It is con-
nected across San Matias Pass with the Lower Sonoran region east
of the mountains.

Vallecitos—San Pedro Martir Mountains (8,000 feet):

July 12-18, 1905—Vallecitos was a summer cattle ranch at 8,000
feet altitude, unoccupied at the time of our visit, near the top of
the main ridge of the San Pedro Martir Mountains. July 11 we
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left El Pifién on the west slope and traversed a series of low hills
and ridges covered with a vigorous growth of large bushes and
scattered pinyon trees flanking the basal slopes of the main range.
Our course was southerly, mainly with no signs of a trail, and travel
was slow on account of the dense growth of rigid bushes, among
which it was difficult to force a passage. We finally reached the
bank of a small, swift stream of clear water, flowing along the base
of the main slope of the mountains at an altitude of 4,800 feet, where
we camped. The stream, probably the headwaters of the Rio San
Rafael, which enters the sea near Cape Colnett, was bordered by a
dense vigorous growth of willows, and was the largest we had seen
in the peninsula. Here our animals fed eagerly on the juicy grasses
along the water’s edge, and we found the fresh green of the willow
thicket and the sound of water rushing over its rocky bed extremely
refreshing after our weeks on the sun-scorched deserts.

On the morning of July 12 we climbed without any trail the steep,
open, rocky slope directly above camp, and after about 10 miles
came out at Vallecitos in the parklike valley or elevated shelf near
the top of the main ridge of the Sierra San Pedro Martir. The
locality was named from a series of beautiful, open, flat-bottomed
grassy meadows at an altitude of about 8,000 feet. These meadows
have gently sloping borders overgrown with yellow pines (Pinus
jeffreyi), mixed with a few other conifers. We camped at the lower
end of Vallecitos, where in the arroyo a little water appeared on the
surface. Just as we arrived the first storm of the summer or rainy
season, a hard thundershower of rain and hail, enveloped the top of
the mountains and continued for more than an hour. On the easterly
side of Vallecitos a long, high, narrow ridge of nearly bare, eroded
granite forms the main crest of the mountain and reaches an altitude
of about 9,000 feet. This high ridge forms the westerly wall of
Canyon Diablo, the largest of the great canyons that score the pre-
cipitous eastern front of the range.

From the crest above Vallecitos we had an impressive view to the
east down the rock-walled gorge. Canyon Diablo heads southwesterly
from the Cerro de la Providencia, or Cerro de la Encantada, the
culminating peak of the range, and swings around the western and
northern sides of the peak to open desert between Lsperanza and
La Providencia canyons. In front of us to the east, directly across
the upper canyon, L.a Providencia Peak rose to an altitude of more
than 10,000 feet, forming the sharp crest of a narrow cockscomb
ridge of bare granite, which, cut from the main mass on two sides
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by Canyon Diablo, extends northerly as a part of the eastern wall
of the range, its spurlike character apparent only from the top of
the range where we stood. The view was uninterrupted out through
the mouth of the canyon to the desert valleys 8,000 feet below and
beyond over the summits of the scattered desert ranges to the Lower
Colorado River and across the northern end of the Gulf of California
to the high outlying ranges of the northern Sierra Madre, far in the
interior of Sonora. The view over the low desert ranges was like
looking down on a gigantic relief map. Great alluvial fans or deltas
extending out from the mouths of canyons were conspicuous every-
where, and several fine examples of mountain ranges 2,000 to 3,000
feet high almost completely buried in their own disintegrated material
were see.

A few stunted pinyon trees (probably Pinus quadrifolia, an Upper
Sonoran Zone indicator) were growing in crevices in the southern
faces of Canyon Diablo walls up to 9,000 feet altitude, showing an
effect of peculiar local conditions, probably warm-air currents rising
from the desert below. At 8,000 feet along the top at Vallecitos,
however, the principal forest trees arc the Jeffrey yellow pine (Pinus
jeffreyi), sugar pine (Pinus lambertiana), and incense cedar (Libo-
cedrus decurrens), which are indicators of the Transition Zone.
In still more marked contrast with conditions typified by the pinyon
was the occurrence on the colder slopes near the top of the mountains
of the white fir (Abies concolor), lodgepole pine (Pinus contorta),
and quaking aspen (Populus tremuloides), showing an infusion of
Canadian Zone species.

Windy Canyon—north end of San Pedro Martir Mountains (3,600
feet) :

June 28, 1905—A canyon on the east slope, leading down from
near San Matias Pass to the desert at the cast base of the mountains.
Specimens collected in traversing the canyon were labeled “Windy
Canyon, N. end San Pedro Martir Mountains.”

Yubay—30 miles southcast of Calamahué (2,000 feet) :

September 17-19, 1905.—We left Calamahué on September 16, our
route leading up the canyon, which has high rocky walls along most
of its course. Mountain-sheep tracks were seen at places along the
way, and one fine old ram came out on the skyline of a high rocky
point about 500 yards away and gazed down as we filed by. This
promising hunting ground was a great temptation, but forage was
extremely scanty and our saddle and pack animals were becoming
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too weak to risk the delay. Water comes to the surface at several
points along the bottom, and 5 miles above its mouth near the head
of the canyon we came to the last water, a spring charged with alkali
and iron, but usable. Here we stopped during the middle of the day
under the shade of some mesquite trees. From the spring the trail
led to the head of the gently rising canyon and out on the eastern
border of a part of the broad interior tableland known as the Llano
de Santa Ana. The surface of the tableland is depressed at the head
of Calamahué Canyon to an altitude of about 1,200 feet, thus form-
ing one of the lowest passes between the east and west coasts in the
entire peninsula.

The Llano de Santa Ana is one of the more level parts of the main
plateau along the middle of the peninsula, varying in elevation to
2,500 feet and sloping gently toward the southwest. Immediately
after crossing the divide we came into a granitic country again and
found a wonderfully vigorous growth of desert vegetation, includ-
ing giant and other cactuses and heavy stands of tree yuccas, forming
impenetrable jungles in many places. Soon after we reached the
Llano de Santa Ana the sun set in gorgeous colors, and a little later
the moonlight enabled us to continue southeasterly about 23 miles
from our noon camp, through a strange forest of desert plants. About
10 o’clock the trail became too dim to follow, and we camped in an
open space at 2,200 feet altitude.

On September 17 we made an early start from our dry camp and
continued about 10 miles across the rolling plain to the tinaja or
water hole of Yubay. This is a large pot hole of rain water 15 or
18 feet across and several feet deep in the bed rock at the mouth of
a small canyon, which leads through a bare granite ridge rising about
500 feet:immediately to the northeast. San Andrés Valley to the
westward of our route was full of fog on the morning of September
17, and at daybreak on the 18th the fog covered the country up to
at least 2,500 feet altitude, on the granite ridges back of camp. At
sunrise the vegetation was dripping, and the entire surface of the
ground was wet from the fog, but by 8 o’clock had become com-
pletely dry. These fogs, prevalent as far south as Magdalena Bay,
must be of material aid in carrying desert vegetation through long
rainless periods but do not alter its essentially arid character.

CAMPECIIE
Apazote—near, Yohaltin (100 to 300 feet) :

December 17, 1900, to January 14, 1901.—Apazote is a ranch at
a low elevation about 13 miles south of the hacienda of Yohalt(in in
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1. Vegetation along bank of stream near Carrizal, Veracruz. Arid Lower
4 4 d ¢
Tropical Subzone.

2. Vegetation on small island near Zihuatanejo, Guerrero.
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1. Shore of Laguna de Coyuca, Guerrero. An aquatic environment—water-
hyacinths in bloom. Arid Lower Tropical Subzone.

2. Low forest on broken shore line, near Acapulco, Guerrero. Arid Lower Tropical
Subzone. :
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1. Tidal lagoon near Manzanillo, Colima. American and snowy egrets in
distance. Arid Lower Tropical Subzone.

2, Nesting site of Brewster’s booby (Sula brewsteri) on small island near
Zihuatanejo, Guerrero. Arid Lower Tropical Subzone.
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1. Mesquite (Prosopis juliflora), near Progreso, Yucatan. A tree of wide
dispersal from Arid Lower Tropical Subzone to Lower Austral Zone.

2. Orejon tree (Enterolobium cyclocarpum), Mérida, Yucatin.” Named in
reference to large ear-shaped seed pods. One of the larger and more charac-
teristic trees widely distributed in Arid Lower Tropical Subzone.



duozqng [edtdol], I9MoT Py

Jeau  ‘(unondiygo

9T "1d ‘SIT "10A

avquuogy

Lqeqoad) 2013

‘012.119nK) ‘[edRAR))

U03300-N[IS

K4

-

‘suozqng [edwdol] 1amo7] pruingy ojul osie sd3uel ngq ‘duoz
-qng jedtdoi], Id3MoT PUy JO AgaryD) -sydadwe)) ‘ugydseq,
‘(papuvjuad

deou

Q127 Aiqeqoad) 23311 UOOI-J[IS "1

SNOIL337703 SNO3INVITIIOSIN NVINOSHLIWS



WHOLE VOL. BIOLOGICAL INVESTIGATIONS, MEXICO—GOLDMAN 99

the interior of central Campeche. On December 10 I left the city of
Campeche on a trip into the interior of the state. A small schooner
took me to the small port of Champotén, situated about 30 miles
southwest of Campeche, where I landed on the morning of December
11. A canoe and two men were cngaged, and in the afternoon a start
was made up the Rio Champoton. Traveling upriver all night, we
reached Canasayab, a landing near the head of canoe navigation on
the river about 20 miles above the port, early in the morning of
December 12. From this point a tram road ran in a southeasterly
direction about 40 miles to the hacienda of Yohaltin. In the after-
noon of December 13 I was able to move to San Dimas, a ranch
6 miles on the way to Yohaltiin, and on December 14 continued on
by the tramway and arrived at Yohaltin late in the afternoon.
December 15 and 16 were spent at Yohaltin, and on December 17
I moved by pack outfit about 13 miles south to Apazote. On January
14 I started for the coast by the same route as that followed in
coming in. Most of the work was within § or 6 miles of the ranch,
but several short trips were made to points 20 to 30 miles away.
After arriving at Apazote all specimens were labeled “Apazote near
Yohalttn.”

The district visited is low and flat, like the peninsula of Yucatan
in general, of which it forms a part. The country formation is a
porous limestone that absorbs water so rapidly after rains that streams
are rarc and of small size. The surface is generally smooth, and
outcroppings of rough, loose limestone are not numerous. Occa-
sional ridges, however, near Campeche, Champotén, and scattered
through the interior, risc rather abruptly 100 to 300 feet above sea
level. Between the ridges the surface is low and gently rolling with
here and there limited areas which are quite level. Some of the
lowest of these become submerged during the rainy season, forming
swamps called “sabanas,” in which coarse grasses grow. These grassy
areas usually become dry during the dry season, but in some of them
water remains throughout the year. Shallow pot holes called aguadas
are rather common in the forest near Apazote and Yohaltiin. These
fill during the rainy season, forming ponds or reservoirs that often
last through the dry scason and are the principal sources of supply
for the pecople. The cenotes or great natural wells, so common in
Yucatan and said to be found in northern Campeche also, do not
appear to occur in central and southern Campeche. Most of the
southern half of the state is covered with fairly heavy forest, and
2 or 3 feet of rich black soil cothmonly overlies the limestone.
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In northern Campeche, at least near the coast, the country is much
more arid and the covering of soil is so thin that the surface of the
limestone is exposed in many places. This difference in character of
the two areas appears to be due to contrasting climatic conditions.
In the heavily forested part the rainfall during the wet season from
May until November is very copious, and during the winter when
the northers occur considerable rain falls. The northers come mainly
in winter when cold northerly winds are accompanied by drizzling
rain, lasting several days. One or two or none at all may occur
during the driest part of the year, which is in March and April. The
northers pass over the arid belt near the coast, discharging little or
no moisture until they reach the taller, denser forests of the interior
farther south. At Champotén, on the coast, the climate is compara-
tively dry, but the moisture increases toward the interior until near
Apazote the climate is moderately humid, as shown by forest con-
ditions. The degree of humidity, however, does not closely approach
that of cloud forest areas along the slopes of the high mountains of
adjoining states. The state of Campeche evidently includes two quite
distinct ecologic areas, one quite arid and the other moderately humid.
The arid section includes the extreme northern part of the state,
which is like arid adjoining Yucatin and extends southward along
the coast in a narrowing strip to the Laguna de Términos. The
moderately humid area includes most of interior and southern Cam-
peche and is well represented near Apazote. Though the forest is
fairly hcavy, there are few large trees. This is probably due to the
underlying limestone which prevents deep root development. At
the time of my visit a few species of trees were already dropping
their leaves, and I was told that many of them do so during the dry
season. I was also told, however, that the forest does not become so
generally leafless as in the arid area, where few species retain their
leaves.

Among the forest trees at Apazote are mahogany, Spanish cedar,
palo del Brazil or palo de tinte (dyewood), chico zapote (Achras
zapota), which produces the chicle so extensively used in the manu-
facture of chewing gum, and zapote mamey (Callocarpum mammo-
sum). Several species of palms are abundant and at least one cactus,
a climbing species, occurs. The chico zapote is common, and the
extraction of chicle gum is the principal industry near Apazote.
Incidentally, forests of southern Campeche and adjoining parts of
Guatemala are among the most productive of this article of com-
merce. The chico zapote grows also in the arid belt where, however,
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it is much less plentiful, and during the dry season the trees with
their evergreen foliage present prominent landmarks in the scrubby,
leafless forest. The zapote mamey, extensively cultivated in many
parts of Mexico, and believed by some to be an introduced species,
grows here under forest conditions, indicating that it is probably
indigenous. Although the humidity is only moderate the forested
region near Apazote seems referable to the Humid Lower Tropical
Zone.

Arcas Keys (10 feet):

June 16-17, 1900.—The Arcas Keys are coral islands in the Gulf
about 80 miles off the coast of Campeche. We left the city of Cam-
peche, Campeche, at 3 a. m. on June 14 in a 20-ton schooner and
reached Jaina, a hacienda on the coast about 20 miles north, that
afternoon. From Jaina we resumed sail the next day and anchored
at the Arcas Keys on June 16. Here the sea birds received attention
for a day, and we continued to the Triangle Keys, about 45 miles
farther north. The Arcas Keys are of coral sand formation, the
largest 40 or 50 acres in extent. The keys are near the sea route
from ports of Campeche, Campeche, and Progreso, Yucatan, to Vera-
cruz, Veracruz. Our schooner brought the monthly supply of pro-
visions for the lighthouse keepers stationed there. The only vegeta-
tion consists of salt grass and a few herbs. Arid Lower Tropical
Zone.

Campeche (50 to 300 feet) :

May 31 to June 14, June 26-28, December 10-11, 1900, and January
20-23, 1901.—The city of Campeche is the seaport of the state of the
same name. We arrived at Campeche from points in Tabasco by
boat on May 31, 1900. On June 14 we left for a trip to the Triangle
Keys from which we returned on June 26. Field work for the season
was brought to a close, and we took the steamer en route to the
United States on June 28. The locality was revisited in December
19oo and in January 19oI, but no additional field work was under-
taken,

The city of Campeche is built along the shore of the Gulf of
México, on a narrow level strip of land, backed by broken limestone
hills 100 to 300 feet high. These hills extend southerly along the
coast nearly to the Laguna de Términos. Lxcept for such slight
eminences the entire state of Campeche is flat and forms a part of
the Yucatin Peninsula, in which there are no real mountains. South-
ern Campeche, adjoining Guatemala and Tabasco, is well watered,
a fairly heavy rainfall and generally humid conditions being due to
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the proximity to the high mountains of the interior and large rivers
flowing from them. All the large rivers, however, enter the Laguna
de Términos, and northern Campeche partakes of the arid character
of Yucatin. The Rio Champotdn, a small, short stream, enters the
Gulf about 35 miles south of the city of Campeche. There are no
other streams worth mentioning in the vicinity. Wet and dry seasons
are well marked, however. The rains usually begin in June and
end in November. But this region is very arid owing to the length
of the dry season and the absorption of moisture by the limestone
that closely underlies the surface everywhere. In many places the
covering of soil is only a few inches and may be so thin that the
surface of the limestone is exposed. The roots of the trees, unable to
penetrate the limestone, must spread laterally through the shallow
soil. The result is a miore or less insecure foothold and not infre-
quently trces blown over by the wind lift practically all the soil
cnmeshed in their network of roots, leaving a circular patch of bare
rock.

The country is covered with a low, stunted type of forest or brush-
land very similar in character to that of arid tropical parts of Vera-
cruz. Among trees that loom conspicuously above this low forest are
Enterolobium cyclocarpum and the wild figs. Arid Lower Tropical
Zone.

Canasayab (10 feet):
December 12-13, 1000.—See Apazote.

Champotén (see Apazote).

Jaina (10 feet):
June 14-15, 1000.—A hacienda on the coast about 20 miles north
of Campeche. See Arcas Keys.

Triangle Keys (10 feet):

June 18-23, 1900.—The Triangle Keys are coral islands in the Gulf
of México about 45 miles in a northerly direction from the Arcas
Keys and about 80 or 100 miles off the coast of Campeche. We left
the Arcas Keys, where we had stopped over for a day en route {rom
Campeche, by schooner, and after sailing about 45 miles northward
reached the Triangle Keys on June 18. The main object of our trip
was to obtain specimens of the rare tropical seal, Monachus tropicalis,
known to resort to sandy beaches on the keys; and in quest of these
animals we were very successful. We remained on the keys seal
hunting until June 23, when we started back to Campeche, where
we arrived on June 26.
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The largest of the Triangle Keys contains only a few acres. The
little group is surrounded by coral reefs, and navigation about them is
dangerous, especially as there is no fresh water and the keys are off
the usual shipping routes. Arid Lower Tropical Zone.

CHIAPAS

Canjob (5,300 feet):

March 26-27, April 30 to May 3, 1904.—Canjob is a village at
5,300 feet about halfway between the towns of San Bartolomé and
Comitan on the north side of the valley of the Rio de Chiapas.

On March 26 I reached Canjob from San Bartolomé, about 20
miles to the southwest. The following day I continued to Comitéan.
I returned to Canjob on April 30 and remained there until May 4.
Just north of the village a range of mountains rises to 0,500 feet
altitude, and separates the valley of Comitan from the main valley
of the Rio de Chiapas in this vicinity. From near Canjob, mountain
slopes extend up rather abruptly into the highlands of the central
part of the state. Although somewhat more humid than the central
part of the Chiapas valley, the climate is much drier than that of the
higher mountains near San Cristobal. Slight frosts are said to occur
in the vicinity of Canjob. Oaks and pines with some admixture of
tropical elements grow on the slopes of the hills near the village.
The locality is in the lower part of the Lower Sonoran Zone.

Chiapa (1,800 to 2,500 feet) :

May 17-18, 1904—Chiapa, also appearing as Chiapa de Corzo on
some maps, is a large town on the Rio Grande about 10 miles south-
east of Tuxtla Gutiérrez. It was an overnight stop on my route from
San Cristobal to Tuxtla Gutiérrez. Some plants were collected in the
vicinity.

Chicharras (2,000 to 3,400) :

February 5-6, 13-19, 1896.—Chicharras, or more fully Las Chi-
charras, is a large coffee plantation at 3,500 feet altitude, on the
southern slope of the mountains, about 23 miles northeast of Tapa-
chula, in the extreme southern part of the state. Specimens were
labeled “Chicharras.” This locality was reached with pack outfit
from Tapachula on February 5, and we remained overnight en route
to Pinabete, a place higher in the mountains. We returned to Las
Chicharras on February 13.

The plantation is in an important coffce-growing district, success
here being due especially to favorable climatic and soil conditions.
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The geological formation is volcanic. The entire southern slope of
the mountains facing the Pacific in this vicinity has a heavy rainfall
and rain forest conditions are apparently due to the proximity of
high mountains to the coast. The vegetation is that of the Humid
Upper Tropical Zone, but the heavy forest had been largely cleared
away to make room for coffee plantings. Coffee is grown in this
district mainly at 2,500 to about 4,500 feet, but some plantations
extend to 6,000 feet altitude. The frost line is at about 7,000 feet on
this humid slope.

Comitan (5,200 feet):

March 27 to April 5, April 9 to May 7, 1904.—Comitin is a large
town at about 5,200 feet in the valley of the same name, about 30
miles from the Guatemala border. On March 26 I left San Bartolomé
and proceeded about 20 miles in a northeasterly direction to the village
of Canjob. On the following day Comitan was reached after traveling
16 miles farther in the same direction. In company with Nelson I
had made a brief visit to the town in December 1895. Comitan is
noted for a liquor called cometeco, which is distilled from a large
Agave extensively grown in cultivation near the town. Lower Sonoran
Zone,

Comitdn—mountains near (8,000 feet) :

December 5-6, 1895.—A camp at 8,100 fect on the road from
Teopisca and San Cristobal, about 21 miles northwest of Comitan.
From San Cristobal southeast to near Teopisca, December 4, the
road led for 21 miles across a continuation of the same mountain
country, ranging 8,000 to 9,000 feet in altitude. Near the village of
Teopisca we came to a steep descent from the mountains into the
basinlike valley at 5,900 feet, in which are scattered numerous ranches
and the village. Passing the latter we stopped at one of the ranches
in the valley bottom. The next day our southeasterly course took us
into the mountains on the opposite side of the valley. The trail led
along narrow valleys between ridges and it was notable that, as in
the mountains near San Cristobal, water is scarce. Small springs
occur here and there, but streams are absent or rare. The formation
is of limestone, which evidently absorbs the water before it can run
far on the surface. After traveling 13 miles we camped at 8,100 feet
altitude. Specimens were labeled “Mts. near Comitan.”

La Calera (1,200 feet):
August 13-14, 1895—La Calera is a village at 1,200 feet, near the
base of the mountains, about 16 miles northwest of Tonala. An over-



WHOLE VOL. BIOLOGICAL INVESTIGATIONS, MEXICO—GOLDMAN 105

night stop on our way into the interior of the state. The route skirts
the western foothills of the mountains from Tonala to this point.

El Carrizal:

February 21, 1904.—El Carrizal is a ranch on the lower slope of
the Sierra de la Gineta in western Chiapas. On February 20 I left
Tapanatepec, Oaxaca, with my outfit in an oxcart and camped on the
road after traveling east about 12 miles. Early in the morning of
February 21 the outfit continued east about 12 miles to El Carrizal,
near the border, but within the state of Chiapas. After a noon rest
slow travel was resumed to another camp on the road.

El Salto (=Salto de Agua)—near (800 feet):

October 29 to November 3, 1895—We left Tumbala on October
29 and descended the mountains 16 miles to the village of La Trinidad,
at 800 feet altitude near the north base. IHeavy rainstorms made
collecting practically impossible, but a few specimens taken were
labeled “Near El Salto.”

Hacienda Juncani to San Vicente (see Valley of Comitan and
San Vicente).

Hacienda la Razén, Valle de Zintalapa (2,000 feet):

February 23, 1904.—This locality was a hacienda at about 2,000
feet altitude on the rolling plain between El Carrizal and Ocozucuatla
in western Chiapas. It was an overnight stop en route to the latter
place. The hacienda was situated in the Valle de Zintalapa, which
is a local name for a part of the larger Valley of Jiquipilas, through
which we passed in the same general section in August 1895.

Huehuetian (300 to 500 feet) :

February 20 to March 3, 1896.—Huehuetan is an Indian town at
300 feet altitude, about 22 miles northwest of Tapachula, in the
extreme southern part of the state. We reached the town over the
rough trail along the slope of the mountains from Las Chicharras,
February 20. ITuehuetdn is on the low coastal plain near the base of
the lower foothills of the mountains. This plain, about 20 miles
wide, is nearly level except for the very gradual seaward slope.
A number of small rivers cross the plain from the mountains. In
the dry season these are shallow and easily forded, but become im-
passable torrents during storms in the rainy season. Much of the
coastal plain is covered with low forest, with open grassy areas here
and there near the coast. The vegetation is similar in character to
that of the plain near Tonald, but is more abundant, evidently owing
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to the greater rainfall that is much more marked in effect on the
neighboring mountain slopes; and even here there is more vegeta-
tion ncar the foothills than along the coast, except near the courses
of streams where the bottoms are low and moist. Among the trees
are Enterolobium cyclocarpum, wild figs, and the guarumo (Cecropia
mexicana). Corn, sugar, cacao, and tropical fruits of many kinds
are grown. The locality is near the boundary between the arid and
humid divisions of the Lower Tropical Zone.

Ixtapa (3,800 to 4,500 feet):

May 17, 1904.—Ixtapa is a village of 4,500 feet altitude, about
10 miles northeast of Chiapa. Some plants were collected in the
vicinity as I passed through en route to Tuxtla Gutiérrez.

Jiquipilas (2,000 fect):

May 31, 1904.—]iquipilas is a village at 2,000 feet altitude, near
the lower end of the Valle de Jiquipilas in western Chiapas. It was
visited by me en route from Petapa to Hacienda la Razon.

Juncana (4,900 to 5,500 feet):

April 27 , 1904.—This locality is the same as “Valley of Comitan.”
A few specimens were collected by me in passing through en route
from San Vicente to Canjob.

La Razén (2,200 feet):
La Razén was a hacienda at 2,200 feet on the plain in the Valley
of Jiquipilas. Some plants were collected in passing through.

La Trinidad:

August 14, 1895.—La Trinidad was a hacienda on the lower part
of the southern slope of the mountains, paralleling the Pacific coast
north of La Calera, near Tonald. A single specimen of bird, Passerina
rositae, was taken along the roadside near the hacienda while on our
way from La Calera, at 1,200 feet altitude near the base of the moun-
tains to El Ocote at 2,700 feet, just beyond the summit, which was
crossed at 3,500 feet altitude.

Ocozocoautla (3,200 feet):

August 18-21, 1895; February 24-25, 1904—Ocozocoautla is a
town at 3,000 feet, about 20 miles nearly west of Tuxtla Gutiérrez,
the capital of the state. From Rancho San Ricardo, which we left
on August 18, 1895, our direction was eastward about 18 miles to
Ocozocoautla. The locality was revisited by me in February 19o4.
The road ascends the steep slope to the top of a tableland with low,
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rounded hills scattered over its surface, much of which consists of a
broad grassy plain with Ocozocoautla ncar the eastern border. The
hills are covered with low woods that end abruptly at the bases, while
the plain is nearly free of timber. At the time of our visit the plain
was covered with a fine growth of grasses and flowering plants.
Arid Lower Tropical Zone.

Ocuilapa (3,500 feet) :

August 21-29, 1895—COcuilapa is a village at 3,500 feet, about
10 miles northwest of Ocozocoautla, and about 26 miles west of
Tuxtla Gutiérrez. On August 21 we left Ocozocoautla and ascended
an escarpment that rises near the town to an elevation of about 3,500
feet; here we found a rolling grassy plain marked here and there in
low places along strecams by belts of low timber. We traversed this
elevated plain northwesterly for about 10 miles to Ocuilapa, near
the northern side where the upper slopes of limestone ridges at about
4,000 feet are more heavily forested and show the influence of the
more humid conditions along the Gulf coast. This influence is not
so evident at the lower levels. We moved on August 23 from the
village to Rancho Alsacia, 3 miles east, where working conditions
were more favorable. Here we remained until August 29. All
specimens collected were labeled “Ocuilapa.” The plains as far as
Ocuilapa are Arid Tropical in zonal character, but the northern
slopes of the higher ridges evidently receive moisture from the Gulf
and are assignable to the Humid Lower Tropical Zone.

Ocuilapa to Tuxtla (sce Tuxtla Gutiérrez).

Palenque (800 feet):

May 10-21, 1900.—Palenque is a village at about 800 feet altitude,
near the famous ruins of Palenque in northeastern Chiapas. On
May 10 we left Monte Cristo, Tabasco, and traveled 28 miles in a
southwesterly course to Palenque.

Palenque—the modern village—is built on a bench slightly elevated
above the adjacent valley of the Rio Chacamax and the adjoining
plains extending to the coast. The limestone foothills of the moun-
tains rise abruptly near the village to 2,500 feet or more and are
backed by ridges reaching up to the summits of the main range at
5,000 to 6,000 fect, near Tumbali and other places. The village is
just at the dividing line between the forested foothills and the grassy
plains. Between Palenque and Monte Cristo the country is an
undulating plain, considerable areas of which are flooded in the
rainy season.
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The dense, humid, tropical forest of the mountain slopes and foot-
hills gives place to a smaller growth on the plains, and large areas
between Palenque and Monte Cristo are open savanna, interrupted by,
or alternating with, irregular patches and belts of timber. A belt
of heavy forest some 6 to 9 miles across lies on the road midway
between Palenque and Monte Cristo. The ground in this area is
lower and has more soil and moisture than other parts of the plains,
and the result is the heavier vegetation. The irregular open plains
extend parallel to the base of the mountains through this district and
reach into Tabasco, Campeche, and Guatemala. Humid Lower
Tropical Zone.

Petapa (2,000 to 3,000 feet):

May 29-30, 1904—DPetapa is a village at about 2,500 feet altitude
in the rolling plains country between Tuxtla Guitérrez and the town
of Jiquipilas. It was visited by me en route from Tuxtla Gutiérrez
to San Gerdnimo on the Isthmus of Tehuantepec.

Pinabete (7,500 to 8,800 feet) :

February 7-12, 1806.—Pinabete is a group of Indian ranches at
8,800 feet, about 25 miles northwest of Las Chicharras, and about
48 miles north of Tapachula, in the southern part of the state. We
left Las Chicharras on February 7, traveled 13 miles northwesterly
over rough trails across the front of the mountains, and camped
under a shed at a small coffee and sugar plantation at 3,200 feet
altitude. The next day the trail turned more directly up the moun-
tains and in about 12 miles ascended steeply to Pinabete, on the
summit. Near Pinabete the mountain slopes facing the sea are very
abrupt, but toward the interior the country is rolling, the rounded
hills and ridges cut by deep canyons. A very deep gorge marks a
break through the range between Pinabete and the Volcin de Tacana.
This volcano is a prominent landmark, reaching to about 13,000 feet
near the Guatemala boundary.

The vegetation of the mountain top near Pinabete is about like
that of the high mountains in the vicinity of Quezaltenango, Guate-
mala, except that the large cypress, Cupressus lindleyi, was not seen.
Two species of pines, the fir (Abies religiosa), an alder, madrofio,
and two or three species of oaks were the principal trees noted.
Over the summit the woods occur as straggling lines mainly along
ridges and on north slopes, leaving the greater part of the country
open and covered with “sacatén’ grass, with patches of bushes here
and there. But on the slope facing the coast a heavy forest begins
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immediately. This forest is made up of mixed pines, oaks, wild
cherry, and many other trees, with a dense undergrowth. The pines
reach their lower limit at about 7,000 feet, which is near the frost
line. On the mountain top are grown wheat, corn, and potatoes.
Frosts are frequent in winter.

San Bartolomé (2,500 to 4,000 feet) :

March 13-26, 1904.—San Bartolomé is a town at 2,800 feet alti-
tude in central Chiapas. On March 11 I left Tuxtla Gutiérrez and,
after three days’ travel in a southeasterly direction, reached San
Bartolomé. Work in the vicinity extended to points from 2,500 to
4,000 feet. The town is built on an isolated group of hills rising
above the general level in the valley a few miles north of Rio de
Chiapas, which flows through an arid interior basin, the high moun-
tains of the central part of the state effectually cutting off the winter
storms or northers, to which the humid climate of the north coast
is largely due. The regular rainy season begins about June and ends
in September or October. Although situated on the Atlantic side
of the Continental Divide, the flora of the Chiapas Valley is very
largely that characteristic of the Pacific coast, owing to proximity
and similarity of climate. Among characteristic species are Crescentia
cujete, Enterolobium cyclocarpum, Byrsonima crassifolia, and Cura-
telle americana. Arid Lower Tropical Zone.

San Benito (10 feet):

March 11-21, 1896.—San Benito is the seaport 22 miles southwest
of Tapachula. We left Tapachula in an oxcart on the evening of
March 10 and arrived at daybreak next morning. The Pacific Mail
Steamer, due on March 15 and expected at any moment thereafter,
did not arrive until March 21, when we embarked for Salina Cruz
on the Isthmus of Tehuantepec. The vegetation along the coast is
less luxuriant, indicating less rainfall than near the mountains. Much
of the coast plain is covered with low forest, but open grassy areas
occur here and there between stream courses, where the bottoms are
low, moist, and well wooded. Close along the coast line mangroves
and other plants peculiar to brackish lagoons are common. Several
species of cactuses abound in the sandy strip along the seashore.
Sea turtles were depositing their eggs in the sand along the shore,
and there were noted the tracks of jaguars that patrolled the beaches
within 2 or 3 miles of the port and here and there raided caches of
turtle eggs.
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San Cristébal (=San Cristébal las Casas) (8,000 to 9,500 feet):
September 15 to October 12, December 1-4, 1895.—San Cristobal
is a large town at 8,000 [eet, about 50 miles cast of Tuxtla Gutiérrez,
in the high mountains of the central part of the state. We left Tuxtla
Gutiérrez, en route to San Cristobal, September 13. The road at
first descended about 3 miles to the Rio de Chiapas. This we crossed
in a canoe, with the pack and saddle animals swimming alongside.
On the opposite side is the town of Chiapa, which we passed, and then
began the long ascent for 15 miles to our first camp, Rancho del
Calvario, at 4,300 feet. Another day’s travel, covering 13 miles,
brought us to Rancho del Burrero at about 5,100 feet near the base of
the main range of mountains. On September 15 the road led up a
long steep slope to a divide at 8,800 feet, crossed a narrow valley
and climbed another ridge to 8,600 feet, from which it descended
into the Valley of San Cristobal, and on the far side 3 or 4 miles
away we came to the town. The valley bottom is nearly level, or
slightly sloping, and the abruptly rising hills give it a basinlike form.
The trail to Comitin leads out for 2 or 3 miles across the valley in
a southeasterly direction and then crosses a divide into another basin-
like valley of much narrower extent and about 8,500 feet elevation.
It was in the mountain ridges rising to 9,500 feet beyond this higher
valley that a large share of the work in the vicinity was done.

December 1 to 4 were spent in San Cristobal, to which we had
returned from a trip to Tumbala and other localities in the northern
part of the state and adjoining state of Tabasco. Trosty nights were
prevalent, in marked contrast with warm conditions at lower eleva-
tions where we had been working. On December 4 we left San
Cristébal and traveled southerly about 23 miles to a ranch at 6,700
feet just beyond the town of Teopisca. From San Cristdbal the road
led through a fine mountain country at 8,000 to 9,000 feet to near
Teopisca, where we came to an abrupt descent of more than 1,000
feet, leading down into the picturesque basinlike valley in which the
town of Teopisca is situated. Passing the town we stopped at a ranch
in the valley bottom.

En route from Tuxtla Gutiérrez to San Crist6bal there was little
change in the Arid Tropical character of the flora up to about 5,000
feet near El Burrero. Near El Calvario at about 4,200 feet tropical
pines begin and range up to about 5,500 feet, along with some scrubby
oaks. At 4,800 to 5,000 feet two other pines begin and extend up to
7,500 or 8,000 feet. At 5800 feet alders, sycamores, and willows
were noted along a cold mountain stream. The northern slopes,
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above 9,000 feet, of the mountains near San Cristobal bear patches
of cloud forest made up of large oaks with firs and other trees inter-
mixed. Under the heavy forest canopy the ground is deeply covered
with moss and ferns. These areas should probably be referred to
the Transition Zone. The valley bottom at San Cristébal is an open
grassy plain. The climate there is cold and damp, with frosts and
light snow or hail in winter, and still heavier snows on the mountains,
according to local reports. During summer, rains are heavy and fog
is prevalent.

San Cristobal to Teopisca (see San Cristdbal).
San Ricardo to Ocozocoautla (see Ocozocoautla).

San Vicente (3,500 to 4,000 feet) :

December 12-13, 1895; April 15-27, 1904.—San Vicente is a
hacienda at 4,000 feet, ncar the Guatemala border and on the northern
side of the valley of the Rio de Chiapas. We made an overnight stop
there in December 1895, en route to Guatemala, and the locality was
revisited by me in April 1904. The country is broken and rough.
The surface is of ragged, irregularly eroded limestone, in many places
thinly overgrown with vegetation, and difficult to traverse. There
are no high mountains very near, but in the distance toward the
north the valley is bounded by the escarpments of the central high-
lands. A few miles southwest of San Vicente numerous streams
unite to form the main trunk of the Rio de Chiapas, and the upper
part of the river basin is very rugged, owing to the deep canyons
through which streams descend from the high mountains in Guate-
mala. Arid Upper Tropical Subzone.

Tapachula (6oo feet):

February 1-5, March 3-10, 1896.—Tapachula is a town at 600 feet
on the coast plain in extreme eastern Chiapas. We reached the town
with pack outfit en route from Quezaltenango and other points in
Guatemala on February 1. Tapachula is the commercial center for
a large district situated near the outer foothills of the mountains
which rise abruptly to form a narrow continental backbone. The
most important local interest is the growing of coffec on the nearby
mountain slopes. The place was used by us mainly as a base of
operations for work clsewhere, and it was here that we sold the pack
and saddle outfit that we had used continuously for a year and al-
most 9 months, and arranged to return by steamer to the Isthmus
of Tehuantepec. The general conditions are about the same as at
Huehuetan.
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Tecpatan (3,500 feet) :

September 5-7, 1895.—Tecpatan is a village at 3,000 feet on the
north side of the valley of the Rio Mezcalapa, about 50 miles north-
west of Tuxtla Gutiérrez. It was visited by E. W. Nelson while
on a reconnaissance trip. Though the river valley as far down as
Quechula, at 1,200 feet, near Tecpatin, is quite arid and assignable to
Arid Tropical Zone, the mountains rising to 4,000 and 5,000 feet
along the northern side of the valley receive moisture from the Gulf
and, as shown by large forest trees bearing an abundance of epiphytic
plants, are Humid Lower Tropical in zonal character.

Tenejapa (7,800 feet) :

November 25 to December 1, 1895.—Tenejapa is an Indian town
at 5,600 feet, about 16 miles northeast of San Cristobal. The town
is situated in a narrow valley between high ridges reaching to 8,000
feet or more, at least on one side. Specimens were collected mainly
at about 7,800 feet on the mountain slope above the town.

Tenejapa to Yajalén (see Yajalon).

Teopisca (6,700 feet) :

Teopisca is a town at 5,900 feet, about 20 miles southeast of San
Cristobal in central Chiapas. We left San Cristobal on December 4
and rode about 23 miles to a ranch at about 6,700 feet just beyond
Teopisca, where we stopped for the night.

Teopisca—20 miles southeast (7,200 to 8,500 fect):

May 7-13, 1904.—Specimens labeled “Teopisca (20 miles south-
east)” were collected by me at or near a ranch called Yerba Buena
on the trail from Comitan to San Cristobal. The trail ascends gradu-
ally from 5,300 feet at Comitan to 7,200 feet at Yerba Buena, fol-
lowing all the way through little valleys usually flanked by ridges that
rise 1,000 to 1,500 feet higher. Work extended from Yerba Buena
up to near the tops of neighboring ridges and peaks, which reach
about 8,500 feet. These mountains of limestone are southern spurs
of the central highlands, with slopes often rugged and steep. Beyond
Yerba Buena the road descends gradually again to the valley in
which are located Teopisca and several other sizable towns inhahited
by various tribes of Indians.

The area, including Yerba Buena, Teopisca, and San Cristobal,
receives much more moisture than the valley of Comitin, and even
here a great change is noticeable in passing from northerly to south-
erly slopes. The latter are dry and open, while the north slopes,
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against which the northers discharge their moisture with full force
often for a week at a time, are covered with a heavy humid forest,
largely of oaks but including many other forest trees, heavily loaded
with mosses, ferns, tillandsias, and cactuses, which grow upon the
branches. Sharp frosts occur in winter in the valleys and on the
more open south slopes, but the humid north slopes are less affected
by them. Near Yerba Buena the mountain slopes face mainly toward
the south and west and from 6,800 fcet to the tops at about 8,500
feet are mainly Upper Sonoran in zonal character.

Tila:
November 4, 1895—A village in the mountains a few miles west
of Tumbala.

Tonala (500 to 1,000 feet).

August 3-12, 1895; June 2-3, 1904—Tonala is a town at 500 feet
on the railroad near the Pacific coast in western Chiapas.

Three days’ travel, with pack outfit as usual, over grassy savannas
interrupted by strips of woodland on the coast plain took us from
Santa Efigenia, Oaxaca, to Tonala, Chiapas. The place was revisited
by me June 2 and 3, 1904, when Tonala was near the end of con-
struction in progress on the Ferro Carril Pan-Americano. The town
is situated near the base of the mountains, which rise to 4,000 and
5,000 feet in sharp peaks along the crest of the range a few miles
toward the interior. There are some scattered limestone hills along
this part of the mountain range, but on the first hilltops back of
Tonald are great numbers of huge weathered granite boulders, and
the main formation is granite. The country here is not very unlike
that farther west, on the Isthmus of Tehuantepec, in general char-
acter, but the rains are more certain and heavier. During our stay
at Tonala in the rainy season the mornings were bright and pleasant,
but about midday clouds began to obscure the sky, and during the
afternoon or night torrential rains fell, usually accompanied by
lightning and heavy thunder. Specimens were collected near the
town and up to about 1,000 feet on the slopes of the nearby hills.
Arid Lower Tropical Zone.

Tonald—mountains near (2,700 to 3,000 fecet):

August 14-16, 1895—We left La Calera, 1,200 feet altitude, on
August 14, our route leading directly into the mountains and up to
a divide on the crest at 3,500 feet. The trail then descended abruptly
along the northwestern slope to the Rancho del Ocote at 2,700 feet,
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where we camped. The day’s travel covered about 16 miles. Speci-
mens from the vicinity and up to 3,000 feet on this slope, facing the
Valley of Jiquipilas, were labeled “Mts. near Tonald.” Pines and
oaks cover the upper slopes of the low mountains in this section, but
there is a long dry season and the general area seems assignable to
Arid Tower Tropical Zone.

Tumbala (5,500 feet):

October 20-29, 1895—Tumbala is an Indian village at 5,500 feet,
about 13 miles northwest of Yajalén. We reached Tumbali on
October 20, the day we left Yajalon, and remained there collecting
on the mountain slopes in the vicinity until October 29. Tumbala
is situated on the north slope ncar the top of a range of mountains
extending from east to west nearly parallel with the Gulf coast,
which is about 75 miles away in a straight line. The top of the range
is rounded and in places very rocky and broken, or the surface may
consist of a clayey soil. The descent to the lowlands is rapid, and the
north slope is exposed to the full force of the prolonged rainstorms,
called nortes, and the general moist conditions prevailing near the
Gulf coast. The climate is, therefore, extremely humid, as, in addi-
tion to the heavy rainfall, fog and mist prevail for about nine months
of the year.

The entire north slope of the mountains down to the base at 800
fcet near La Trinidad is clothed with a heavy forest of trees of many
species, hung with vines and epiphytes. Extensive arcas of this
forest have been cleared by the Indians, mainly for the growing of
corn, and as it is customary to abandon a field after using it a few
seasons there are considerable parts of the slopes now overgrown
with matted jungle and second-growth trees representing many stages
in plant succession. From 4,000 to 5,000 feet the liquidambar is
one of the most common trees. Two or three towering spccies of
oaks are among the giants of the climax forest. One of these (Quercus
cyclobalanoides) has remarkably large acorns. The north slope near
Tumbala is favorable for the growing of coffee, and at the time of
our visit Americans and Germans had recently started plantations.
The cool, moist conditions extend from the north slope across the
crest of the range and down to about 4,500 feet on the south slope,
where a marked change to less continuously humid conditions he-
comes evident. Frosts are said to occur very rarely along the summit
of the mountains near Tumbala, but the general temperature, owing
to cloudiness and frequent precipitation of moisture, is very cool.
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Tumbala to El Salto (see El Salto).
Tuxtla (see Tuxtla Gutiérrez).
Tuxtla to San Cristébal (see San Cristébal).

Tuxtla Gutiérrez (1,800 feet):

August 29 to September 12, 1895; February 25 to March 10, May
18-27, 1904.—Tuxtla Gutiérrez, at 1,800 feet, in the valley of the
Rio de Chiapas or Rio Grande, is the capital of the state. On our
first visit we came with pack outfit, August 29, 1895, from Rancho
Alsacia near Ocuilapa, about 23 miles te the westward, We located
for work at the Rancho Zapotal, 3 miles south of the town. The
ranch was situated on the slope of a mountain just below a series of
rocky ledges. Specimens collected here were labeled “Tuxtla.”

On February 25, 1904, I revisited the locality, coming in from the
west coast over a wagon road that crosses the Sierra de la Gineta
through a pass at 2,800 feet near the boundary between Oaxaca and
Chiapas, and on through the Valley of Jiquipilas to a final rapid
descent to the town. Tuxtla Gutiérrez is situated in a small valley
opening into the broad valley of the Chiapas River. The Chiapas
Valley occupies a large portion of the interior of southern Chiapas,
from beyond the Guatemala boundary to a point not far below Tuxtla
Gutiérrez, where the Rio de Chiapas turns abruptly northward and
breaks through a high range of hills, the valley narrowing gradually
to the tortuous and impassable gorge traversed by the river. Below
the gorge the river is called the Rio Mezcalapa, and lower down it
joins the Rio Grijalva, which enters the Gulf of México at Tabasco.
Above Tuxtla Gutiérrez the Chiapas Valley broadens and slopes up
on the south to the foot of the low and narrow range of mountains,
usually called the Sierra Madre, which fronts on the Pacific and,
although only a few miles from that ocecan, forms the Continental
Divide. On the north the Chiapas Valley is bounded by the escarp-
ments of the highlands of central Chiapas, which rise abruptly and
near San Cristobal reach an altitude of 9,500 feet. The Chiapas
Valley has a long dry scason and is rather sterile, the high mountains
of the central part of the state effectually cutting off the winter storms
or northers to which the humid climate of the north coast is largely
due. The rainy season usually begins about the month of June and
ends in September or October. A few earlier and later rains may
occur, however, and the seasons are somewhat variable. Although
situated on the Atlantic side of the Continental Divide, the flora of
the Chiapas Valley is very largely that of the adjoining Pacific coast
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region, with which it is practically continuous through low passes in
the mountain barrier. Arid Lower Tropical Zone.

Valley of Comitan (5,700 feet):

December 6-12, 1895—The Valley of Comitan, named for the
large town of Comitan, is a northern branch of the extensive drain-
age basin of the Rio de Chiapas. The town in the valley at 6,000 feet
is about 30 miles from the Guatemala border. We entered the valley
and reached Comitan en route from the San Cristébal on December
6. On December 8 we left Comitan and proceeded to the Hacienda
de Juncana, 22 miles southeast, on the road to the Guatemala border.
Specimens taken at the Hacienda de Juncana were labeled “Valley
of Comitan.” The broad valley, or plain, traversed from Comitan to
the Hacienda de Juncana is open and grassy for a considerable dis-
tance from town, but nearer the hacienda the route enters a thin,
irregular stand of low, round-topped pine (Pinus oocarpa) which,
added to the grass, gives the country an attractive parklike appear-
ance. The hacienda is situated at the base of a low range of lime-
stone hills that borders the plain in that vicinity. Oak and pine forest
of a scrubby character covers the limestone ridges near Comitan and
near the hacienda. Corn and wheat are grown very successfully with-
out irrigation, as the summer rains are regular and copious, although
the winters are very dry. Frost occurs at this season throughout
the valley. Lower Sonoran Zone.

Valley of Jiquipilas (=Juquipilas) (2,000 feet):

August 16-18, 1895—An extensive valley and upper drainage basin
of the Rio de la Venta on the northern side of the mountains near
Tonala, western Chiapas. On August 16 we left the Rancho del
Ocote, in the mountains north of Tonald, and descended to the
beautiful, open, grassy Valley of Jiquipilas, down which we traveled
to the Rancho La Joya, about 16 miles from our starting point. The
following day we continued about 21 miles in a northerly direction
down the valley to the Rancho San Ricardo, where specimens were
collected and labeled “Valley of Jiquipilas.” This is a long and rather
narrow but basinlike valley bordered by low, rounded mountains.
The altitude is about 2,400 feet at the upper end where we entered,
and the bottom is slightly sloping down to about 2,000 feet at the
Rancho San Ricardo ncar the lower end. IHere and throughout the
valley cattle-raising is an important industry. A swinall stream, one
of the upper branches of the Rio de la Venta, more or less forested
along the banks, maintains its flow through the valley in ordinary
seasons. At the time of our visit, however, the valley and neighbor-
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ing regions had passed through two seasons so dry that a large share
of the cattle had died from lack of food and water. At San Ricardo
the country is more arid than near the head of the valley, but the
general area is assignable to Arid Lower Tropical Zone.

Yajalon (3,000 feet):

October 15-20, 1895—Yajalon is an Indian village, at 3,000 feet,
about 70 miles northeast of San Cristobal. From San Cristobal north-
east to Tenejapa, October 12, our route crossed a series of high
ridges with deep intervening canyons. The highest ridge between the
two points was passed over at about 9,000 feet, and the intervening
depressions extended down to about 8,000 feet until we descended a
long slope to Tenejapa, in a narrow, high-walled valley, at 5,600 feet.
On October 13 we reached Cancuc, 21 miles northeast of Tenejapa.
Leaving the valley at Tenejapa by an extremely precipitous and
dangerous trail, where our pack animals fell off repeatedly and we
came very near losing them, we crossed a series of rough and rocky
slopes between 4,000 and 7,000 feet until we came to the village of
Cancuc, perched on a ridge at 5,600 feet. The trails, used almost
entirely as Indian foot trails, proved to be so steep and dangerous
that we had to hire some Indians to carry a part of the outfit from
this point on in order to reduce the constant risk of losing pack
animals. This was no hardship to these mountain Indians, who are
accustomed to carrying everything on their backs. From Cancuc,
where only one man could speak Spanish, we continued on October
14 for 16 miles across steep mountain ridges to the Indian village
of Citala, in a narrow valley at 4,100 feet. From Citala on October
15 we traveled 18 miles north, through mountains still steep and
difficult, finally arriving at Yajalon, in a setting of tropical luxuriance,
The rainfall is heavy all along these northern slopes of the interior
highlands, and the general area below 5,000 or 6,000 feet is in the
Humid Lower Tropical Zone.

Zinacantan (5,000 to 6,500 feet):

May 16, 1904.—Zinacantan is a village at about 6,500 feet, a few
miles west of San Cristobal, passed through by me en route to Tuxtla
Gutiérrez. Plants collected in the vicinity were labeled “Zinacantan.”

CHIHUAHUA

Balleza (also San Pablo Balleza) (5.800 fect):
September 23-24, 1898.—Balleza, or San Pablo Dalleza, is a settle-
ment on the river known locally by the same name but appears on
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some maps as the Rio San Juan. From camp “near Parral” I made
about 15 miles westerly on September 22 to the ranch of Torreon.
Twenty-one miles farther in the same direction brought me to Balleza
on September 23. Leaving Parral the road to Dalleza follows narrow,
gently rolling plains, skirting the base of the Sierra Madre and then
after cutting through low outlying foothills descends gradually to
the open valley at Balleza.

Balleza—near (6,200 feet) :

September 24-25, 1898—~On September 24 I left Balleza and
camped in the oak belt on the foothills of the main mass of the Sierra
Madre, about 16 miles to the west. Specimens taken there were
labeled “Near Balleza.”

Batopilas (2,500 feet) :

October 4-8, 1898.—Datopilas is a mining town at about 2,500 feet
in the great canyon, or barranca, through which the Rio del Fuerte
passes on its way out through southwestern Chihuahua to the Pacific.
On October 4 I left camp near the lower edge of the pines on the
slope of the Sierra Madre east of Batopilas, and descended the steep
zigzag trail for about 15 miles to the town. The town is situated in
a side canyon on a small creek called the Rio Batopilas.

The canyon is arid, as shown by the character of the vegetation.
On the slope extending down from the top of the Sierra Madre the
pines cease at about 5,000 feet. Scrubby oaks reach down at least a
thousand feet farther. From the lower edge of the oaks on down-
ward there is evidence of a marked change in climate. The flora is
made up of tropical or subtropical species, but there are no large trces
of any kind. The most conspicuous plants are cactuses, of which two
large specics are notable, and numerous small trees of the hot country
appear. At about 3,000 feet the morning-glory tree (Ipomoca arbor-
escens), the gudsima (Guazuma ulmifolia), and the guamichil (Pithe-
collobium dulce) bhegin and increase in numbers toward the bottom
of the canyon. The morning-glory tree is known locally as palo
santo and also batopila. From the latter the name of the town is
derived. Vegetation is generally scanty, but there are in places dense
thickets of small, arid tropical trees and shrubs of many kinds. Small
patches of corn, beans, and sugarcane, are cultivated by the Indians.

No heavy frost occurs along the river, but frosts so slight as to be
almost impcerceptible are said to occur in the lower part of the canyon
in winter. The life zones in the canyon are somewhat complex, owing
to unusual conditions. The mammals of the lower part of the canyon
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are mainly Lower Sonoran species, derived by invasion from the
Iower Sonoran coastal region, but the vegetation appears to be pre-
dominantly Upper Arid Tropical in character. The Lower Sonoran
Zone is more typically represented somewhat higher on the slopes,
and the scrub oak belt from about 4,000 to 5,500 feet is within the
Upper Sonoran Zone.

Batopilas—near (2,800 feet) :

October 8-12, 1898.—As conditions for work were not very favor-
able in the immediate vicinity of Batopilas, I decided to move on a
short distance, and on October 8, after traveling about 20 miles in a
westerly course, I stopped at the ranch of Las Guasimas in the same
character of country as at Batopilas, and where the conditions for
work were much better. The road from Batopilas to Las Guasimas
led over a ridge about 1,500 feet higher than the town and down
again to the ranch at a point nearly as low as DBatopilas. The little
ranch of Las Guasimas is situated among some low ridges on the
right bank of the Rio del FFuerte, and several miles back from the
stream. Specimens taken here were labeled “Near Datopilas.”

Casas Grandes (4,300 feet) :

May 11 to June 10, 1899.—Casas Grandes is a town at about 4,300
feet near the railroad station, Nueva Casas Grandes, in northwestern
Chihuahua. On May 11 I left El Paso, Tex., and took the train at
Ciudad Juarez, on the Ferro Carril Rio Grande, Sierra Madre y
Pacifico, for Casas Grandes, where 1 arrived in the afternoon., I
remained in this vicinity until June 1o. Work was done along the
Casas Grandes River, which passes the town, and on the plains and
in the low, barren hills a few miles east of the railway station.

From Ciudad Juarez at about 3,600 feet the railroad ascends grad-
ually over a rolling plain to a point a few miles northeast of Corralitos,
where a divide is crossed at about 5,300 feeet, and a gentle slope,
although steeper than the one ascended, leads down to the town at
about 4,300 feet. Ridges and groups of hills 300 to 1,000 feet higher
than the plain rise a few miles away all along the line. Most of these
hills have rounded outlines, but some of them are quite rugged, and
all are very barren. The town of Casas Grandes is situated on the
Rio Casas Grandes, a few miles north of a point where, after leaving
some low hills, it enters a nearly level plain 8 or 10 miles wide. The
river flows into an interior basin or sink in the bottom of which is
the Laguna de Guzman, which has no outlet. The climate of this
region is exceedingly dry, although heavy rains are of frequent occur-
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rence during the rainy season from June to September or October.
Sharp frosts occur and occasionally light snow falls in winter.

In floral aspect the country is rather barren. The level or gently
rolling plains between Ciudad Juirez and Casas Grandes are open
and grass-covered for the most part, but over large areas clumps of
low-growing mesquite are mixed with Larrea tridentata and a few
other desert shrubs. Considerable cottonwood timber and a few
willows and black walnut trees grow along the river. On the low
barren hills vegetation is limited to grass and a few small shrubs.

Lower Sonoran Zone.

Colonia Diaz (4,000 feet):

September 21-22, 1899.—Colonia Diaz is a Morman settlement at
4,000 feet just west of the bend of the Casas Grandes River, in
northwestern Chihuahua. On September 20 we left Guzman on the
railroad and traveled 35 miles south of west over the plain on the
road to Colonia Diaz, and on the following day continued 6 miles to
the town, en route to the antelope country to the west.

Colonia Garcia—near (6,400 to 7,000 feet):

June 22 to August 21, 1899.—Colonia Garcia is a small Mormon
settlement in the Sierra Madre about 55 miles southeast of Casas
Grandes, northwestern Chihuahua. On June 22 we left our camp
6 miles southwest of Colonia Juarez and, after traveling about 25
miles southwest over the first high ridge of the Sierra Madre, the
Sierra de la Brena, camped at 6,400 fect in a broad branch of Pilares
Canyon, 10 miles northeast of Colonia Garcia. On June 29 we went
on to Colonia Garcia and from there turned west 5 miles to a meadow
on the upper part of the Rio Gavilan, at 6,700 feet. From this camp
on July 5 we moved g miles southeast to the head of a small tributary
of the Rio Gavilan. On July 16 we changed to a small tributary of
the Piedras Verdes River, distant 15 miles to the southeast. On
July 19 camp was shifted 9 miles in a southerly direction to the
lower end of Meadow Valley, at the head of the Piedras Verdes
River, at about 7,500 feet altitude. On August 6 we moved 12 miles
southeasterly to the head of the Rio Alamos, a tributary of the Rio
San Miguel. From this place we went 8 miles west on August 13
and camped at a fine meadow in the forest. On August 18 we re-
turned to Colonia Garcia. Specimens from all the camps mentioned
and altitudes ranging from 6,400 to 7,500 feet were labeled “Near
Colonia Garcia.”
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The northern part of the Sierra Madre Occidental, along the western
border of Chihuahua, rises rather abruptly from the open grassy
plains of the valley of the Rio San Miguel, an upper affluent which
skirts the eastern side in a northerly course and, as the Rio Casas
Grandes, flows into the Laguna de Guzman, which has no outlet.
Where we entered the mountains the bordering plains have an altitude
of a little more than 5,000 feet, and the crest of the first mountain
ridge reaches about 8,000 feet, with a few elevations slightly higher.
The range as a whole is fairly broad in this region, as it extends over
some 40 miles of western Chihuahua, and well into adjacent parts
of Sonora, but is narrower than farther south. The Continental
Divide is about 25 miles west of the crest of the ridge bordering the
plains. The cntire range is deeply scored by canyons, those of the
eastern slope carrying drainage out to the Rio Casas Grandes. The
canyons on the eastern side, leading down to a plain at about 5,000
feet, are greatly exceeded in depth by those on the western side, which
drop rapidly to low elevations on their way to the sea. The top of
the mountains near the Divide is less broken, and there are areas of
undulating country over which one can ride in any direction. The
main Divide is 8,000 to 8,500 feet high, and there are no prominent
peaks rising anywhere in the section visited by us. On the Sonoran
border to the west, however, we saw the swelling bulk of Cerro
Candelaria, which is more than 9,000 feet high. IFar to the south the
tops of two other mountains of similar height were seen. The whole
area may be described in general terms as a broken mass cut with
canyons in many directions, and lacking the broad plateaus found
farther south in Durango and Jalisco. The main mass of the Sierra
Madre narrows toward the north and decreases in altitude, ending in
a descending spur known as the San Luis Mountains, which extend
across the Mexican boundary in southwestern New Mexico. In
northwestern Sonora, however, a series of low, parallel, outlying
ranges, forming a part of the Sierra Madre system, are separated
by river valleys with drainage toward the south.

The northern end of the Sierra Madre is fairly well watered with
small and shallow streams, rarely over a few yards wide, except when
filled by melting snow or during the summer rains. In summer small
rivulets may become impassable and the larger canyons are swept
by floods. The months of April, May, and June are dry and pleasant.
In July, August, and September, which form the wet season when
rain falls almost daily, the ground, thoroughly saturated, becomes
boggy. Hailstorms are not infrequent on the higher parts of the
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range, and violent rainstorms at this season are accompanied by much
thunder and lightning. Frosts prevail as early as October, and snow
from 6 to 20 inches deep falls at intervals during the winter but
usually disappears within a few days, except on north slopes.

Pine forest made up of three or four species covers nearly all slopes
of these mountains above 6,500 feet. Mixed with the pines up to
7,500 and 8,000 feet are scrubby oaks. Below the pine forest on the
basal slopes of the mountains a belt of scrubby oaks extends down
to about 5,500 feet. Along the courses of streams in canyons below
6,500 feet cottonwoods and black walnuts appear. In some damp
places on cool north slopes small groups of aspens (Populus tremu-
loides) and Douglas firs (Pseudotsuga mucronata) were noted. A
few maples were seen along the upper part of Pilares Canyon. On
south slopes from 6,000 to 7,500 feet a dense growth of manzanita
(Arctostaphylos) occurs. The pine forest is open, with very little
undergrowth, but grasses and herbaceous plants are abundant. Beau-
tiful parks or open meadows, some with an area of several square
miles, occur here and there, and in them wild flowers in great variety
abound during the rainy season. Some of these parks, as at Colonia
Garcia, were occupied by Mormon settlers who grew wheat, corn,
oats, barley, and potatoes and cut wild hay for forage.

The lower slopes of the Sierra Madre, from about 5,500 to 6,500
feet on average slopes, are in the Upper Sonoran Zone. On south
slopes overgrown with manzanita this zone may extend to 7,000 feet,
or even higher. The upper pine-covered slopes belong mainly to the
Transition Zone, with a small admixture of Canadian Life Zone ele-
ments, represented by the aspen and spruce on north slopes at the
higher elevations.

Colonia Juarez (5,000 feet) :

June 17-22, 1899.—Colonia Juarez is a town at about 5,000 feet
near the Rio Casas Grandes, about 15 miles above Casas Grandes,
northwestern Chihuahua. Nelson, who had spent about 9 months in
Washington, rejoined me in the field. We left Nueva Casas Grandes
on June 17 with a newly acquired outfit of pack and saddle animals
and rode 15 miles southwest to Colonia Juarez. On June 18 we con-
tinued about 6 miles south and camped near the east base of the
Sierra Madre, where we remained working until June 22. Specimens
taken at 5,000 to 5,400 feet near this camp were labeled “Colonia
Juarez.”
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Lake Santa Maria (4,000 to 5,000 fect) :

September 8-19, 1899.—I.ake Santa Maria, or Laguna de Santa
Maria, as it is called on maps, is the sink at about 4,000 feet, of
the Rio Santa Maria, in northwestern Chihuahua. On September 4
we left Casas Grandes with our pack outfit and traveled 25 miles
northward along the railroad. On September 5 we continued about
15 miles in the same course, and on September 6 turned eastward
about 18 miles to the Rio Santa Maria. On September 7 we went
15 miles northward, down along the course of the Rio Santa Maria,
and camped on the bank of the stream. I'rom September 8 to 13 we
remained at this camp, hunting mountain sheep. On September 14
we moved camp about 12 miles northward to some springs at a
deserted ranch at the northwest corner of Lake Santa Maria. Here we
camped until September 19 and were successful in our quest of sheep
(later to be named Owis mexicanus) in the desert mountains near
the lake. Lake Santa Maria was a saline body of water about 8 miles
long and 6 miles wide at the time of our visit. Low but rugged
volcanic hills and mountains rise a few miles away in three directions.
The lake basin is separated from that of the L.aguna de Guzman, the
saline sink of the Rio Casas Grandes, a short distance to the northwest,
by a divide not more than 200 feet high. The desert mountains near
Lake Santa Maria bear grasses and a few shrubs on their slopes but
are devoid of timber. Cottonwoods, willows, and mesquites grow
along the Rio Santa Maria. On the vast open grassy plains clumps of
the low-growing type of mesquite here and there are mixed with
acacias, the creosotebush (Covillea tridentata), the ocotillo (Fou-
quieria splendens), and a few cactuses. Lower Sonoran Zone.

La Providencia (6,500 fecet) :

September 11-12, 1898.—La Providencia was a hacienda at 6,500
feet about 28 miles west of Parral. An overnight stop was made here
en route from points in the Sierra Madre to Parral,

Pacheco—near (8,000 feet) :

August 21-27, 1899.—Pacheco, or more fully Colonia Pacheco, is
a Mormon settlement in the Sierra Madre, 8 or 10 miles north of
Colonia Garcia, northwestern Chihuahua. On August 21 we left
Colonia Garcia and traveled 15 miles in a northerly direction to
Cove Valley, passing through Colonia Pacheco en route. On August
22 we went on 8 miles in a northeasterly direction and camped in a
very broken country called “The Basins” by the Mormon settlers.
On August 24 we moved camp 12 miles in an easterly course and
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camped near a sawmill at 8,000 feet on the top of the Sierra de la
Brena. Specimens taken at both camps were labeled “Near Pacheco.”
On August 26 we left the mountains and returned to Nueva Casas
Grandes the following day.

Parral (also mapped as Hidalgo del Parral) (5,700 feet):
September 12-20, 1898.—Parral is a town at 5,700 feet at the
eastern base of the Sierra Madre in southern Chihuahua. It was the
terminal point reached by Nelson and me at the end of a summer
season in the Sierra Madre. Nelson returned to the United States,
and I proceeded with a Tarahumare Indian helper across the Sierra
Madre to Sonora. At the time of our visit to Parral a branch railroad
was in course of construction, but the main line at Jiménez was still
one day distant by stage. The town is nearly surrounded by low,
barren hills. The vegetation is that characteristic of the interior table-
land. Common plants are mesquites, acacias, and cactuses. Black
walnut, cottonwood, and Baccharis bushes grow along the streams.
The vicinity of the town is Lower Austral in zonal character. The
occurrence of black walnut along streams and scrub oak and pinyon
pine on the foothills of the Sierra Madre indicates Upper Austral

Zone.

Parral—near (6,200 feet) :

September 20-22, 1898.—On September 20 I left Parral with pack
outfit and Indian helper and, after riding about 31 miles in a north-
of-west direction, camped in some outlying foothills of the Sierra
Madre. Specimens obtained here were labeled “Near Parral.”

San Julian (see Sierra Madre, near San Julian).

Santa Rosalia (now Ciudad Camargo) (4,000 feet).

September 17-26, 1893.—Santa Rosalia, renamed Ciudad Camargo,
is situated on the railroad near where it crosses the Rio de los Conchos,
a southern branch of the Rio Grande. The altitude is 4,022 feet.
Work here was all done within a radius of 3 miles, mainly along the
sides of the river bottom and adjacent mesa above the town. The
locality is on a gently rolling plain with broad stretches of nearly
level mesa, or benchland. Scattered at iregular intervals over the
plain are low barren groups of hills or mountains. These are usually
rounded in outline, but some broken down in cliffs or rocky ledges
are ragged in profile. The formation of the hills near Santa Rosalia
is made up of numerous alternating strata of limestone and clay,
uplifted and contorted in a remarkable manner. The climate is hot
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and dry. The rainy season extends from June to October, but the
rains are very irregular and often very scanty.

Conditions are very similar to those of arid sections of the south-
western United States, and the area is in the Lower Austral Zone.
Among the characteristic plants are Larrea tridentata and Prosopis
juliflora.

Sierra en Media (5,000 feet):

September 24 to October 8, 1899.—Sierra en Media is a low desert
mountain range lying about 6 miles east of the basc of the Sierra
Madre, near the southern border of New Mexico. On September 22
we left Colonia Diaz, in the valley of the Rio Casas Grandes, and
traveled west 8 miles. On the following day we continued west about
40 miles and camped on the plain just east of the base of the Sierra
de las Espuelas, a local name applied to an eastern ridge of the Sierra
Madre. On September 24 we moved to a water hole at the north
end of the Sierra en Media. There we remained until October 3,
when the next move was 8 miles southwest to a point close to the
base of the Sierra Madre. On October 5 camp was moved to a
mudhole 10 miles to the south, and on October 6 we returned to
camp at the north end of the Sierra en Media. There we remained
until October 8, when we returned directly across country about 4o
miles to Colonia Diaz. Work at the various camps was mainly for
the purpose of obtaining specimens of antelope and mule deer, and
all material taken was labeled “Sierra en Media.” On October 9
our outfit of pack and saddle animals was sold and work for the
season brought to a close.

Sierra Madre, near Batopilas (6,000 feet):

October 3-4, 1898.—From Tasajera, where material was labeled
“Sierra Madre, 40 miles E. Batopilas,” we continued on October 3
for about 25 miles, still in a westerly course. Our general route had
been over broad, level, or gently rolling mesas, between canyons of
parallel streams flowing west out of the Sierra Madre. These nearly
level stretches were interrupted here and there by ridges and by very
rocky and broken pieces of road, where the heads of gulches cut the
surface. No deep canyons, however, were encountered until after
having crossed what appeared to be the highest ridge of all this part
of the mountains. We came out suddenly on the edge of the great
barranca in which Batopilas is situated, and through which flows the
Rio del Fuerte. We descended a short distance and camped at about
6,000 feet, a little above the lower edge of the pines. From this
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vicinity the views of the broken country lying in the valley of the
Rio del Fuerte to the westward are magnificent. In similarity of
setting, titanic sculpture, and general grandeur, but not in color,
the region rivals the Grand Canyon of the Colorado. Great canyons
with sheer walls dropping away thousands of feet, alternating with
ridges, each of which is a little lower than the preceding one, fill the
area out as far as the eye can see toward the coast. High, pine-
covered, level-topped spurs of the Sierra Madre extend out in long
fingerlike points between the side canyons. These spurs do not slope
down gradually to the river, but project on a level to a definite point
where they break off sheer for hundreds of feet, below which high
cliffs and narrow, sharp-crested ridges descend rapidly to the river.

Reference has been made, in remarks on other localities, to the
general small size of the timber met with in crossing the Sierra Madre.
The largest pines noted were on the western side, on the high ridge
overlooking the valley of the Rio del Fuerte, and in a dark arroyo a
few coniferous trees, probably Pseudotsuga mucronata, were noted.
Herbaceous vegetation was plentiful and many species were still in
flower. Grass is fairly abundant on some of the high mesas. Corn
is about the only crop cultivated and that on a small scale on scattered
Indian ranches. A few peaches and apples are also grown. After
leaving Balleza we met no one on the trail, and no one was seen by
my Tarahumare Indian guide or me until we reached Batopilas except
a few Indians at ranches. These Indians were very shy and inclined
to keep out of sight. During the summer in the Sierra Madre to the
southward heavy showers were of almost daily occurrence. The rainy
season ended abruptly while at Parral, and during this crossing of the
mountains the weather was beautifully clear, with frosts at night at
the higher elevations.

Over the higher parts of the Sierra Madre Transition Zone ele-
ments prevail, but at the lower elevations the mountains are exten-
sively invaded by Upper Sonoran Zone components.

Sierra Madre, 40 miles east of Batopilas (6,500 feet):

October 2-3, 1898.—On October 2 I resumed my westerly direction
and covered about 25 miles from the locality “Sierra Madre, 65 miles
East of Batopilas,” to some abandoned Indian ranches called Tasajera.
Material taken here was labeled “Sierra Madre, 40 miles E.Batopilas.”

Sierra Madre, 65 miles east of Batopilas (7,000 feet) :
September 29 to October 2, 1898 —On September 28 we left the
camp in the vicinity of Guachochic and traveled 21 miles in a westerly
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direction to the ranch of La Gualaina. On September 29 we con-
tinued about 13 miles to a high part of the Sierra Madre, locally
known as Los Gentiles. The altitude of this camp was estimated at
7,000 feet. Here I remained working until October 2, and all speci-
mens taken were labeled “Sierra Madre, 65 miles E. Batopilas.” The
locality is about 25 miles east of Tasajera, a group of Indian ranches
marked on some maps. From the camp in the foothills west of the
Rio de Balleza to the top, or backbone, of the Sierra Madre, the
ascent is rather gradual, the trail leading up arroyos and over ridges
through comparatively barren and moderately broken country to the
top at an altitude of about 6,500 fect. After crossing the main divide
the ridges become higher and much better wooded than on the eastern
side, considerably higher than the drainage divide at the point where
we crossed, and form an elevated mountain mass between the con-
fluence of the Rio Urique and the main branch of the Rio del Fuerte.
On the eastern slope of the Sierra Madre and up to near the tops of
the highest ridges the principal trees are rather scrubby oaks and
pinyons. Near the top the pinyons cease. Oaks of somewhat larger
size and perhaps different species continue, mingled with a stand of
rather small pines and a few madrofios, manzanita bushes, and ash
trees. The ash was noted only along streams. Most of the area
covered appears to be referable to Upper Sonoran Zone, with an
admixture of Transition Zone elements on the top.

Sierra Madre, near Guachochi—(sec Sierra Madre, near Guacho-
chic).

Sierra Madre, near Guachochic (6,500 feect):

September 27, 1898.—Guachochic was a group of Indian ranches
a short distance south of my route across the Sierra Madre hetween
Parral and Batopilas. The name of the locality was misspelled, speci-
mens taken in that vicinity being labeled “Sierra Madre, near Gua-
chochi.” On September 26 we traveled about 31 miles in a westerly
direction, passed the group of Indian ranches called Guasarachic, and
camped in a barren spot among the pines on the backbone of the
Sierra Madre at an altitude of about 6,500 feet. On September 27
we kept on in a westerly course about 21 miles, passing a short dis-
tance north of Guachochic, to the small ranch or QOjito.

Sierra Madre, near Guadalupe y Calvo (7,000 to 9,000 feet) :
August 21 1o September 5, 1898—Specimens labeled “Sierra

Madre near Guadalupe y Calvo” were taken at various elevations in

the vicinity of Hacienda del Tule, at the east base of Cerro Mohinora,
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the highest part of the Sierra Madre. This locality is about 10 miles
southwest of the mining town of Guadalupe y Calvo, in extreme
southwestern Chihuahua. On August 20 we left our camp in the
“Sierra Madre near Guanacevi,” Durango, and traveled northwest
about 21 miles to a ranch called “Piedra Larga,” passing the deserted
mining camps of Arroyo del Agua and San Julidn en route. On
August 21 we turned northerly for 18 miles and camped in the woods
at 7,500 feet, and on August 22 we reached our destination at the
base of Cerro Mohinora, after covering 24 miles in a northwesterly
direction.

Immediately after leaving Guanacevi, Durango, we ascended the
front of the high Sierra Madre and from that point to El Tule
traveled through a rough mountain country lying between 7,000
and 9,000 feet. In every direction ridges and canyons cover the area,
forming a broad expanse of mountains covered by pine forest. In
some parts the way was extremely rocky and the canyons were walled
by high cliffs, but as a rule the slopes, though steep, were not pre-
cipitous. Between the ridges here and there are beautiful basinlike
valleys, and the tops of some of the elevations form gently undulating
benches.

Cerro Mohinora is not a solitary peak but the culmination, at
between 10,500 and 11,000 feet, of an uplifted mountain mass 10 or
15 miles in length. The mountains about 25 miles north of Guanacevi,
Durango, the northern end of which we crossed later, were said by
mining engineers to be about 10,000 feet high and would, therefore,
approach Cerro Mohinora in elevation. A feature of Cerro Mohinora
is that the eastern slope is the more gradual, with trails leading to the
summit and overlooking the great mass of the Sierra Madre, while
the western side skirted by the canyon of the Rio Basonapa, and
facing the low coast country of Sinaloa, is rugged and pricipitous.
The mountain is said to be snow-capped from November or December
until May and to be visible from far away in the low country. At
the time of our visit in the rainy season heavy showers were of almost
daily occurrence, and every gulch had its small stream, but most of
these would be dry during the dry season. In winter 2 to 4 feet of
snow is said to fall over this mountain district.

The forest in this section of the Sierra Madre is rather open, and
as a rule the trees are small and low, but in places the stand is dense
and the pines may attain large size. Six or seven species of pines, in-
cluding the pinyon, were noted, but only one ranges above about 9,000
or 9,500 feet. A fir (Pseudotsuga mucronata) and the quaking aspen
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(Populus tremuloides) occur on cold north slopes above 8,000 feet.
A few ash trees, madrofio, black walnut, alder, elder, wild cherry,
wild gooseberry, raspberry, willow, violets, and strawberries were
familiar northern forms of vegetation noted. Most of these are indi-
cators of Transition Zone, but some species, as the black walnut.
represent invasion by Upper Sonoran elements.

Sierra Madre, near Guasarachic (6,500 feet) :

September 25-26, 1898—On September 25 we left camp among
the oaks 16 miles west of Balleza, traveled on about 16 miles in a
westerly direction up the slope, and camped among the pines at about
6,000 feet. Specimens taken here were labeled “Sierra Madre near
Guasarachic.” Guasarachic, a group of Indian ranches, was not
reached and passed, however, until the following day, September 26.

Sierra Madre, near San Julidn (8,000 feet) :

September 7-8, 1808 —On September 6 we left our locality “Sierra
Madre near Guadalupe y Calvo,” at the base of Cerro Mohinora,
extreme southwestern Chihuahua, and camped on the road halfway
to San Juliin, on the headwaters of the Rio del Fuerte. We continued
to San Julidn on the following day. Material collected in this vicinity
was labeled “Sierra Madre near San Julian, Chihuahua.” The locality
is near the Chihuahua-Durango boundary and may be shown on maps
of either or both states.

COAHUILA

Carneros (6,800 to 7,800 feet) :

August 11-16, 1896.—Carneros is a station at 6,800 feet on the rail-
road about 20 miles south of Saltillo in southeastern Coahuila. The
locality was reached by rail from La Ventura. On the evening of
August 14 Nelson took the train for the United States, and I re-
mained two days longer before moving on to localities in the state
of Querétaro. The station is situated in a pass between the Sierra de
Guadalupe, or a northern spur of the Sierra Encarnacion, and another
group of mountains forming a part of the northern end of the Sierra
Madre Oriental lying to the eastward. On both sides of the gap at
Carneros the mountains slope up to rounded crests {rom 1,000 to 1,500
feet ahove the level of the pass. North of the pass the railroad
descends rapidly to a plain about 1,000 feet lower. This plain, similar
in character to the Llano de los Perros, on which La Ventura is
situated, is bounded on its farther side, about 10 miles away, by an-
other barren range of mountains similar to those at Carneros. Near
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Carneros and up the slopes to the summits of the adjacent hills the
yuccas are the most conspicuous plants. Pinyon trees are scattered
over the hills, and scrub oaks and junipers (Juniperus mexicana)
occur in the canyons. In winter severe frosts occur here and several
inches of snow may fall during occasional storms. The station is in
the lower part of the Upper Sonoran Zone.

Ciudad Porfirio Diaz (now Piedras Negras) (725 feet):

June 2-7, 19002.—Ciudad Porfirio Diaz was the town on the Mexi-
can side of the Rio Grande, opposite Eagle Pass, Tex. DBrief visits
were made to the Mexican side to collect birds while working also
at Eagle Pass.

La Ventura (5,600 feet) :

July 18-21, August 1-10, 1896.—La Ventura is a railroad station
at 5,600 feet, near the boundary of Zacatecas, in the extreme south-
eastern part of the state. We reached I.a Ventura by rail and found
quarters at the hacienda of the same name near the station. The
locality is in the southeastern part of an interior basinlike plain, about
30 miles in length. It is in an arid district with no surface water
except such as is caught in artificial reservoirs. The plain mentioned
is known as the “Llano de los Perros” from a large colony of prairie
dogs, Cynomys wmexicanus, a species quite restricted in distribution.
Desert mountains border the plain in nearly every direction. To
the east and south are low hills, backed by groups of mountains
thinly overgrown with yuccas, cactuses, and small desert shrubs. To
the west the Sierra Encarnacion rises to an altitude of about 10,000
feet. The vegetation of the plain includes Larrea tridentata, an im-
portant Lower Austral Zone indicator. Lower Austral Zone.

Monclova (2,000 feet) :

May 12-20, 1902.—Monclova is an important town at 2,000 feet
on the railroad in east-central Coahuila. On May 11 we left Saltillo
by train and reached Monclova the morning of May 12. Monclova is
situated on the northward extension of the arid tableland, where it
gradually descends toward the Rio Grande. The general level is
broken by benches and rolling hills with ranges of low, isolated moun-
tains rising abruptly here and there. To the south and east of Mon-
clova these rise several thousand feet above the plain.

Between the irregularities are nearly level areas of varying size
and outline, some of which appear to have been the beds of shallow
lakes now dry. As elsewhere on the tableland water is generally scarce,
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although a small stream, the Rio de Monclova, passes through the
town of Monclova and is utilized to irrigate adjacent lands.

The vegetation is that of the northern part of the tableland in
general. On the neighboring plains characteristic species are the mes-
quite (Prosopis juliflora), huisache (Acacia farnesiana), Larrea tri-
dentata, yuccas, agaves, and cactuses. On the upper slopes of hills
are pinyons, junipers, and oaks. The bald cypress (Taxodium), wil-
lows, cottonwoods, and Baccharis bushes grow along the river.

Sabinas (1,100 feet):

May 20-31, 1902.—Sabinas is a town at 1,100 feet on the railroad
in eastern Coahuila. We left Monclova by rail on May 20 and reached
Sabinas the same day. Work was carried on in the immediate vicinity
until brought to a close for the season on May 31. From Monclova
to Sabinas the country is a gently rolling plain, descending gradually
toward the Rio Grande, with scattered hills, low benches, and here
and there low isolated masses of desert mountains. Near Sabinas
the open plains are much broader and less broken by hills and ridges
than near Monclova, but are similar in general character. The Rio
Sabinas, rising in the mountains about 75 miles to the west, passes
Sabinas where it is easily fordable except after rains which bring
down flood water.

The vegetation on the plains is about the same as near Monclova.
In the narrow, fertile strip of bottomland along the river large pecan,
bald cypress, cottonwood, willow, ash, and sycamore trees formed
a fairly dense growth, contrasting strongly with that of the adjoining
desert. Recent heavy rains had brought out many wild flowers, giving
the usually arid plains their seasonal appearance of floral richness.
Lower Austral Life Zone.

Saltillo (5,000 fcet):

April 14-19, May 3-11, 1902.—-Saltillo is the capital of the state
of Coahuila. On April 14 we left Santa Catarina, Nuevo Ledn, by
rail, and reached Saltillo, Coahuila, the same day. Work was carried
on in the vicinity at intervals until May 11, when we took the train
for Monclova, Coahuila. The city is situated at about 5,000 feet above
sea level on the eastern border of the interior tableland. It is built
on a barren plain ncar a northern spur of the Sierra Madre Oriental.
These mountains rise steeply from the plains a few miles southwest
from town to an elevation of 8,000 or 9,000 feet above the sea. In
other directions numerous more or less isolated ridges and hills rise
from 100 to 2,000 feet above the level of the plains, DBetween the
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ridges are nearly level valleylike stretches of plain varying in extent.
The general continuity of the Sierra Madre Oriental is lost near Sal-
tillo. From there north many desert ranges alternate with open,
nearly level plains, descending gradually toward the Rio Grande Val-
ley in a great series of terraces.

The rains in this region fall mainly from June to September or
October but are irregular, and cultivated crops are very uncertain
without irrigation. The mountains are scantily supplied with springs
and the few streams flowing from them are small.

The arid climate of the region near Saltillo is reflected in the vege-
tation. On the plain the creosotebush, or gobernadora (Larrea tri-
dentata), and the ocotillo (Fouquieria splendens), along with yuccas,
agaves, and cactuses, are among the more abundant species. Some of
the lower slopes of desert hills appear from a distance to be devoid
of vegetation but on closer inspection show an abundance of small
agaves and cactuses. Higher on the slopes of the mountains there is a
scanty growth of junipers, oaks, pinyons, and some pine on the
summits.

The plains near Saltillo are in the Lower Austral Zone, which gives
way to the Upper Austral Zone on the slopes of the hills.

San Pedro:

March 28, 1926.—Railroad station 10 miles west of Laguna de
Mayran in an arid interior basin in the southwestern part of the
state. I visited the place and took a few mammals while engaged
mainly in migratory-waterfowl investigations.

Sierra Encarnacién (7,500 to 9,500 feet) :

July 23-31, 1896.—Sierra Encarnacién is a mountain range, reach-
ing about 10,000 feet in altitude, along the southern part of the
boundary between northeastern Zacatecas and southeastern Coahuila,
the northern end extending well into the latter state. From Gémez
Farias, a station on the railroad in southeastern Coahuila, we pro-
ceeded southwesterly on July 22 about 13 miles by wagon to Hacienda
Encarnacion in the lowest part of the depressed plain known as the
Llano de los Perros. On July 23 we continued in the same direction
about 14 miles and camped in the foothills of the mountains. We
moved camp the next day about 2 miles to a more favorable place at
about 8,000 feet. Work on the adjacent slopes and up to near the
top of the mountains was carried on until July 31, when we returned
to Goméz Farias.
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The Sierra Encarnacién is about 30 or 35 miles long and reaches
to about 10,000 feet in the highest parts. Like other ranges of the
general region there is a single crest with a sinuous outline and the
slopes drop away steeply to the plains at the base. Several deep
canyons cut into the front of the range, but water is limited to a
few small springs. The lower slopes up to 6,500 or 7,000 feet are
overgrown with mesquites, acacias, yuccas, agaves and cactuses. The
higher ridges are open and covered mainly with grass, but two species
of cactus, an agave, and a yucca extend along exposed slopes and
ridges to the summit. The more sheltered slopes from 7,000 or 7,500
feet to 9,500 feet bear a more or less abundant stand of pinyon pine,
and above 8,000 feet cypresses, some scrubby oaks, and a few small
madrofios were noted. The lower slopes of these mountains up to
about 7,000 feet, at least on the south slopes, are Lower Austral and
those above this level are mainly Upper Austral in zonal character. A
few Transition Zone elements may occur near the heads of canyons on
north slopes.

Sierra de Guadalupe (6,500 to 9,500 feet):

April 20 to May 3, 1902.—Sierra de Guadalupe, sometimes known
as Sierra de Patos, and usually omitted on maps, is a range of moun-
tains reaching 9,500 feet, about 20 miles southwest of Saltillo, Coa-
huila. On April 19 we proceeded by rail from Saltillo to the town of
General Cepeda (formerly Patos). There we hired an outfit of men,
horses, and pack animals and on April 20 rode about 12 miles south
to a spring called Los Tanquitos, at 6,500 feet, on the north slope
of the Sierra de Guadalupe, where we camped. On April 28 we left
Los Tanquitos and rode east about 10 miles to the canyon of Las
Casitas, up which we continued and passed through the range, a dis-
tance of 6 or 8 miles, and camped at about 6,500 feet, near an old
sawmill on the south slope, known as La Concordia. On April 29
we ascended the south slope of the range and camped at 9,500 feet
near the summit. Specimens were all labeled “Sierra Guadalupe.” On
May 3 we descended the mountains and returned to Saltillo.

The Sierra de Guadalupe, with an extreme summit elevation of
about 10,000 {eet, is the highest of a series of small, steep, narrow-
crested mountain ranges with a general trend from east to west in
southern Coahuila. All these ranges lie on the barren tableland west
of the main chain of the Sierra Madre Oriental. The Sierra de
Guadalupe, however, is connected across the low pass at Carneros
with a low western spur of the Sierra Madre. To the north of the
Sierra de Guadalupe the plains at about 5,000 feet continue betveen
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irregularly scattered hills and low mountainous ridges. To the south
and parallel to this range lie a series of lower mountain ridges, rising
1,000 to 3,000 feet above the surrounding plain. Between these ranges
are the broad, nearly level plains or somewhat trough-shaped valleys
from which the mountain slopes are thrown up with great abruptness,
there being scarcely any foothills. The Sierra de Guadalupe is mainly
limestone, with ledges and precipitous slopes of rock of considerable
extent in many places. The summit of this range is practically devoid
of springs or other permanent water, and the few springs found half-
way down the slopes are small. A few larger springs occur along the
base of the mountains, but water is nowhere plentiful. Several deep
canyons score the range almost from summit to base, draining to the
north, and the larger of these divide the range into sections. The
largest of all these canyons is the Canyon of Las Casitas, which cuts
entirely through the range. It heads in an elevated valley on the
south side and drains north to the Arroyo de Patos, a seasonal afflu-
ent of the Rio Sabinas, also known as the Rio Pesqueria, which turns
castward around the northern end of the Sierra Madre Oriental, and
lower down joins the Rio San Juan to enter the Rio Grande near
Ciudad Camargo. Two large springs send a small stream flowing
down the lower part of Las Casitas Canyon.

Near the top of the Sierra de Guadalupe we found an irregular
plateau lying like a shelf about 500 feet bclow and just south of a
sharp ridge forming the extreme summit. This shelf varies from
half a mile to a mile wide and is about 4 miles long. It is diversified
by four little parklike basins, 100 to 400 feet deep and one-fourth to
a mile broad, with no outlets on the surface. The bottoms are locally
called playas. They are grass-covered and treeless, but the surround-
ing slopes are well wooded.

Heavy snow often falls on the top of the mountains, and frosts
occur almost every month. The southern exposures of the mountains
receiving the direct rays of the sun the entire year show the effects
in their barren character. The vegetation on this slope consists mainly
of yuccas, agaves, and desert bushes, which extend up to within 500
feet of the summit. On the north slope there are more favorable
conditions for tree growth and junipers, pinyons, and scrubby oaks
form a thin forest extending from about 5,500 or 6,000 feet to 7,500
feet, where the pinyons gradually give place to other pines and ma-
drofios. Above 9,000 feet on the north side two pines, a fir, and some
aspens appear, and a cypress was noted only on the summit. On the
north slope the Lower Austral Zone extends up over the foothills to
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about 5,500 feet, passing into Upper Austral Zone, which reaches to
about 7,500 feet. From 7,500 to 9,000 feet on this slope Transition
Zone elements appear to be predominant, and near the sumumit the
Canadian Life Zone is represented. On the south slopes the zones
were less well marked.

COLIMA

Armeria (sea level to 200 feet) :

February 19 to March 5, 1892.—On the west bank of the Armeria
River, about 5 miles above its mouth, and at the upper border of the
low coast belt, the hills rising close by to the north. The village is on
a bench or terrace about 200 feet in altitude, representing a small
descending spur of plains region extending inland to the city of
Colima.

Colima (1,700 feet) :

March 5-16, 24-27, and March 30 to April 1, 1892.—Location for
work the Rancho del Ralcon, owned by Augusto Morrill, 3 miles west
of the city, and close to the railroad extending to Manzanillo. The
city is built on the Plain of Colima near its upper end. This plain,
about 15 miles in width, is broken by low hills or ridges but has a
very regular general slope down to near the coast south of the mouth
of the Armeria River. It is largely treeless and covered with a
growth of short grass, but scattered generally over its surface is an
irregular growth of mesquites, acacias, and other thorny bushes or
small trees 10 to 20 feet high, with an abundance of cactuses of at
least half a dozen large and conspicuous species. Arid Lower Tropi-
cal Zone.

Cuyutlin (10 feet):

February 27, 1892.—A station on the railroad along the sandy
strip between the Laguna de Cuyutlan and the sea. Visited while
working from Armeria as a base of operations.

Hacienda Magdalena (1,500 feet):

March 17-24, 1892—A large sugar, corn, and cattle ranch about
9 miles west of the Armeria River and about 20 miles southwest of
Colima. Work limited to the valley about 3 miles wide, arid in gen-
eral character, but with a stream affording water for irrigation.
Bottom lands along the stream are covered with heavy forest growth.
The valley is bordered by steep-sided hills, rising to mountains from
5,000 to 6,000 feet, with small pines on their tops a few miles away.
Arid Lower Tropical Zone.
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Hacienda San Antonio (3,800 feet):

March 28-30, 1892.—Coffee plantation about 26 miles north of the
city of Colima, near the base of the Volcano of Colima. Locality in
a canyon formed by a tributary of the Armeria River. Up this canyon
some 10 miles a magnificent view of the Volcano of Colima is pre-
sented, the volcano appearing to rise at the head of the canyon. Irri-
gation is required for coffee, sugarcane, or corn, during the dry season,
although almost daily rains, often heavy, occur during the wet season
and occasional rains during the dry season. Somewhat mixed faunal
relations are shown by the occurrence of the tropical ring-tailed
ground squirrel (Citellus annulatus annulatus) and the Mexican rock
squirrel (Citellus variegatus variegatus) of the Lower Austral parts
of the tableland among the same boulders at 3,800 feet. A heavy
forest clothes northerly slopes above the hacienda. Trailing vines and
many species of epiphytic plants grow along the wide-spreading
branches of the trees, and general conditions indicate the occurrence
of small areas assignable to Humid Upper Tropical Zone not ex-
amined by us owing to lack of suitable facilities at the time of our
visit,

Manzanillo (sea level to 200 feet) :

January 25 to February I7, 1892.—Seaport on the south side of
Manzanillo Bay, where field work in México was begun. A gap
between two low hills leads from the town of Manzanillo to the shore
of the Laguna de Cuyutlin. The lagoon extends along the coast
from Manzanillo southeastward about 25 miles to near the mouth of
the Armeria River. Between the mangrove-bordered lagoon and
the coast a low, sandy strip varies from a few hundred yards to a
couple of miles in width. From the lowlands near the coast more or
less isolated hills or low ridges rise to 100 or 200 feet, gradually
increasing to 1,200 or 1,500 feet in elevation within a few miles, and
to much higher elevations toward the mountains of the interior. The
low, dense forest embraces many species but consists largely of thorny
growth, including mesquites, acacias, and cactuses, with palm groves
near the coast, and giant wild fig and a few other large trees towering
conspicuously above the general level. Arid Lower Tropical Zone.
We worked in the vicinity of the town from January 25 to February 4,
when we moved to Tepalcates, a rancho about 8 miles away on the
south shore of the lagoon. Specimens taken at the rancho are labeled
“Manzanillo.” On February 14 we returned to Manzanillo.
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DISTRITO FEDERAL

Ajusco (10,000 to 11,500 feet):

December 16-19, 1892.—From Tlalpan in the Valley of México
we took a southerly course on December 16, up the mountain slope
to the village of Ajusco at an altitude of about 9,800 feet. The village
is 2 miles east of the base of the main peak of the same name. From
the vicinity of the village work was extended up to near the summit
of the Cerro de Ajusco, which has an altitude of about 12,600 feet.
The Sierra de Ajusco forms the high mountain rim extending in an
easterly and westerly direction along the southern border of the
Valley of México. The western end of the range, marked by the
Cerro de Ajusco, is continuous with the Sierra de las Cruces, which
has a more northerly trend, and the eastern end abuts against the
western slope of the Volcin de Popocatepetl. The Cerro de Ajusco
is a steeply eroded, scantily wooded volcanic peak, rising prominently
above the general crest of the range.

Much of the timber had been cut at the time of our visit. The fir
(Abies religiosa) was noted as ranging from 8,500 to 10,500 feet,
a cypress (Cupressus lindleyi) from 8,500 to 9,300 feet. Oaks of
several species, probably including Quercus reticulata, are present, one
at least ranging up to 11,000 feet. The large species of grass, com-
monly called sacatén, so abundant in open meadows in the Canadian
Zone on all the mountains of this region, grows in great luxuriance
almost everywhere above 8,500 feet on the Sierra de Ajusco.

Ixtacalco (7,400 feet):

June 25, 1904—A suburl) at 7,400 feet, about § miles south of the
City of México. Visited by horse-drawn street car. The valley bottom
is marshy in that vicinity.

Ixtapalapa (7,500 feet):

November 13, 1892—A village several miles south of the City of
México. Near the village are extensive caves inhabited by a large
colony of free-tailed bats (Tadarida mexicana).

San Nicolas (7,400 feet):

June 26, 1904.—A station at 7,400 feet near the base of the moun-
tains 8 or 10 miles southwest of the City of México on the railroad
to Cuernavaca. Visited from the City of México to collect birds on
the valley bottom.
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Tacubaya (7,500 feet) :
November 16, 1892—A suburb in the southwestern environs of
the City of México.

Tlalpan (7,600 feet) :

November 28 to December 14; December 19-27, 1892—The field
work for the Valley of México was centered mainly at this locality,
extending for several miles in all directions. Tlalpan is a town in
the Federal District g miles south of the City of México. It is located
at the extreme southern border of the bottom of the Valley of México,
where the slope begins to rise abruptly toward the Sierra de Ajusco.
The slopes to the south and west of Tlalpan are covered with a great
lava bed, which is exceedingly rough and broken. This lava came
from the Volcano of Ajusco, some 6 miles southwest of Tlalpan,
near the base of the Cerro de Ajusco, an older and higher volcanic
peak. Lying just east of Tlalpan and extending out into the valley
for about 2 miles was a bed of fine volcanic sand or ashes, more or
less mixed with humus, and nearby the marshy border of Lake
Xochimilco was partly confined at the time of our visit by dikes.
Convenient for our purpose was the varied character of terrain and
environmental conditions thus presented. For many miles to the north
from Tlalpan extends the nearly level valley floor, sloping up slightly
from 7,400 feet at the City of México to a low divide. The general
basinlike surface is broken by numerous abruptly rising and barren
volcanic cones or rounded hills. On the west, south, and east the
valley is walled in by high mountain ridges, the Sierra de las Cruces,
the Sierra de Ajusco, and farther to the east the great mountain
mass formed by the Volcin de Popocatepet]l and Cerro Ixtacihuatl.
Both of the latter are more than 17,000 feet in altitude, with a pass
at about 12,000 feet between them. Several lakes at slightly differing
levels formerly formed a notable feature of the Valley of Mé¢xico,
and have had an important bearing on its history. The principal ones
were Lake Xochimilco, Lake Chalco, and Lake Texcoco. The water
that formerly filled these rather large lakes had one of its main
sources in giant springs in Lake Xochimilco, from which the water
passed to a lower level in Lake Chalco and on to the larger Lake
Texcoco, which occupies the lowest part of the valley and had no
outlet. The water of Lake Texcoco is heavily charged with mineral
salts, commonly referred to by the people as “tequisquite.” In the
fresh waters of Lake Xochimilco considerable peat formed and
luxuriant aquatic vegetation made floating islands or partly floating
masses of more or less decomposed vegetation. In places a layer of
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peat from the bottom was laid on partially buoyant platforms by
native gardeners, and luxuriant crops of vegetables and flowers were
produced under these unusual conditions. Owing to the striking floral
display thus produced the so-called floating gardens, or, to use the
native name, “chinampas,” attracted a great deal of attention from
tourists. Under changed conditions due to drainage, however, the
chinampas have been greatly reduced in extent.

At the time of the Conquest and for many years thereafter the
City of México was frequently threatened with inundation from Lake
Texcoco, and there was no satisfactory way of disposing of the
sewage of the city. In order to relieve this constant menace the cutting
of the Grand Canal was begun in 1879. The canal leads from near
the City of México northward out of the valley and through a long
tunnel to the watershed of the Rio de Tula, an affluent of the Rio
Panuco, which enters the Gulf of México at Tampico. The canal was
finally completed in 1900 and was regarded as one of the engineering
triumphs of the Diaz administration. The Grand Canal served its
purpose admirably in carrying away the city sewage and has drained
an estimated area of 600 square miles of former lake bed, but like
many other drainage projects this one has not proved to be an un-
mixed blessing.

Lake Chalco has been almost entirely drained, and much of the
former bed of Lake Texcoco is now a nearly bare plain with a whitish
soil and friable surface. When the wind blows, great clouds of dust
are carried into the city to the great discomfort of the people. Much
of the bottom of Lake Chalco was planted to corn for a time, but the
limited fertility of the soil is soon exhausted. On much of the bed of
Lake Texcoco mineral salts in the soil are so concentrated that no
field crops can be grown. Shallow water still remains on the lowest
part of the bottom in the southeastern part of the lake basin.

The lake and marsh areas in the Valley of México formerly
afforded extensive and very favorable wintering grounds for migra-
tory waterfowl, especially ducks, that visited the valley in hundreds
of thousands. The Valley of México, and the adjacent Valley of
Toluca, at the southern end of the central platcau of México, are
near the southern limit of the winter distribution of various species
that reach the region in considerable numbers. Comparatively few
species of ducks pass on to the southward of the plateau. The drain-
age of some 600 square miles of marsh and water area in the Valley
of México has, therefore, had an adverse effect on the wintering
of North American waterfowl.
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DURANGO

Cacaria (6,000 feet):

August 5-6, 1898.—Cacaria is now a station on the railroad, about
30 miles north of Durango. Tt was an overnight stop on our route
with pack outfit from Durango to points farther north.

Cerro Prieto (8,000 to 9,000 feet) :

September 9-10, 1898.—Cerro Prieto is a hacienda at 6,000 feet
on the headwaters of the Rio Balleza, a branch of the Rio Conchos
in extreme northwestern Durango. On September 8 we left San
Julidn in extreme southwestern Chihuahua, and after traveling 28
miles in a northeasterly course camped in a mountain park at 8,000
feet near the Chihuahua-Durango boundary. On September g we
continued northeast and reached the Hacienda Cerro Prieto. From
San Julian to the Hacienda Cerro Prieto we were in the high moun-
tains, but at that point we descended into the deep narrow valley of
the Rio San Juan, which has the climate of the interior tableland. On
September 10 we traveled 28 miles northeasterly and camped in pine
woods at 7,500 feet. On September 11 we made about 28 miles
easterly to Hacienda La DIrovidencia, Durango, and 35 miles on
September 12 brought us to Parral, Chihuahua.

Chacala (3,000 feet):

February 23 to March 8, 1899.—Chacala is a small town at 3,000
feet in the foothills of the Sierra Madre across the state line in
Durango, and a little north of east of Culiacan, Sinaloa. On February
21 I left Culiacan, Sinaloa, with a pack outfit and traveled about 23
miles in an easterly direction, ascending very gradually to the ranch
of Las Flechas, lying between low ridges and foothills of the Sierra
Madre. From Las Flechas the road continues a gradual ascent through
broken country to Chacala, which was reached after crossing the state
line on February 23. I remained at Chacala until March 8, working in
the valley and on the adjacent slopes for several miles in all directions.
The town is situated in a circular valley 2 or 3 miles in diameter,
bordered on nearly all sides by hills which rise several hundred feet
above it. To the east rugged ridges and narrow canyons lead up
rapidly to the base of the main slope, which extends to the top of
the Sierra Madre. A small stream, a branch of the Rio San Lorenzo,
is used for irrigation in the valley.

Owing to the location on the flank of the higher part of the Sierra
Madre the climate of the valley at Chacala is slightly more humid than
that of the nearly or quite tropical foothills just below. Heavy rains
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are said to fall nearly every day from about the first of June to the
end of September, and occasional rainstorms lasting two or three days
occur during the two following months. These latter rains are called
equipatos. During the remainder of the year the soil becomes so
dry that scarcely any crops can be grown without irrigation. The
mean temperature for the year is probably lower at Chacala than on
the coast plains, but in winter, regardless of the difference in altitude,
temperatures in a thermal foothill belt are higher than on the plains
below. At the time of my visit frosts that had occurred at Chacala
were so slight that the vivid green of the sugarcane was unmarred.
At the same time light frosts at Culiacin had a scorching effect but
did not seriously injure the sugarcane. Above Chacala, however, the
general evidence indicates that with increasing altitude the climate
becomes markedly colder.

Many of the conspicuous plants found on the plains close to Culia-
cin range up to Chacala, but a considerable number not found on the
plains occur in the hills, particularly the higher hills just below Cha-
cala. The flora of the slope from Culiacin up to Chacala is similar
to that of the foothill region near Alamos, Sonora, but is more tropi-
cal in character. Among the more conspicuous plants that range up
the slope to very near to Chacala are the guamichil, guasima, several
species of wild fig, paloblanco or morning-glory tree, ceiba or silk-
cotton tree, palo del Brazil or common dyewood, largely cut for ex-
portation, an agave, and cactuses. The valley of Chacala is near the
lower limit of oaks and pines and close to the upper limit of the ranges
of many of the hot country plants. The flora of the hot country ranges
up through the valley of Chacala and follows the stream as far as the
lower edge of the pines, where it ends abruptly. In the valley crops
of corn, sugarcane, and such fruits as the mango, aguacate, papaya,
and orange are raised by irrigation. The thermal foothill region near
Chacala belongs to the Arid Upper Tropical Zone, which seems to be
interposed between a Lower Sonoran coastal strip and oak-pine for-
ested mountain slopes, on which the life zone boundaries have not been
delimited in detail.

Durango (6,200 feet) :

June 23 to July 8, July 25 to August 5, 1898.—The city of Du-
rango, at 6,200 feet, is the capital in the south-central part of the state
of the same name. We arrived in Durango on June 23 and left on
July 9 for a trip to the Hacienda El Salto, in the Sierra Madre to
the west. We returned to Durango on July 25 and remained working
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there until August 5. From Torredn, at 3,700 feet, in Coahuila, our
route to Durango was by the railroad that traverses the interior table-
land basin, gradually increasing in altitude toward the eastern base of
the Sierra Madre Occidental. Much of the route was across the wide-
spreading drainage area of the Rio Nazas, which discharges in a large
sink, the Laguna de Mayran, in Coahuila. Smaller drainage basins
without outlets are common in the region. It is mainly a plains region,
but rising islandlike within the basin are many hills and mountainous
ridges reaching 100 to 2,500 feet above the surrounding level.

The plains of Durango are grassy prairies with scattered patches
of low-growing mesquites, acacias, agaves, cactuses, and many her-
baceous plants. The hills and low mountains, as well as the plains,
are arid, and vegetation is scanty. Some of the highest hills have a
few scrubby oaks on their tops, but as a rule they are bare and nearly
sterile masses of earth and rock. Winter wheat, corn, and beans are
the main crops. Some grapes, peaches, and other fruits are grown.
The summer rains from June to September are often heavy, and then
the country takes on a brilliant green with wildflowers in profusion
but is brown and dry the rest of the year. I.ower Austral Zone.

El Oro to Guanacevi (see Guanacevi).

El Salto (7,600 to 8,400 feet) :

July 11-24, 1898.—Iil Salto is a hacienda in the Sierra Madre about
82 miles southwest of the city of Durango, Durango. On July g9 we
left Durango with a newly purchased outfit of pack and saddle ani-
mals and proceeded about 38 miles in a westerly course into the moun-
tains, where we camped. The next day we rode about 28 miles south-
westerly, and about 16 miles farther in the same direction on July 11
brought us to our destination. We remained at El Salto making col-
lections in the surrounding country for several miles in various di-
rections until July 24. On the latter date we started back to Durango,
where we arrived on July 25. Since the time of our visit a railroad
covering our general route to Il Salto has been built.

Soon after leaving Durango (about 6 miles west) the road led up
for about 1,000 feet to the top of a gently rolling tableland, which
extends to the westward for about 100 miles, with a slight upward
slope to the western border, where it breaks down abruptly, and in
places precipitously, to the coast plains of Sinaloa. The western edge
of this mountain plateau reaches in places to a little over 9,000 feet.
Except along its extreme eastern border this great tableland country
is covered with pines and oaks and forms a cross section of the Sierra
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Madre Occidental, which, with little change in character, extends for
hundreds of miles from north to south. Nowhere in the broad ex-
panse west of the city of Durango is there a single mountainous ele-
vation rising as much as 500 feet above the general level of the sur-
rounding country. Here and there, however, the surface is scored by
great canyons, some of which are 2,000 to 4,000 feet deep and carry
drainage out to the Pacific coast. Cut into level or nearly level sur-
faces, one sces these canyons only when almost at the brink of their
precipitous side walls. During the summer rains water is plentiful,
but at other seasons permanent water is scarce and limited to a few
small creeks. Sharp frosts are reported to be common during the
winter months, and snow falls at intervals to a depth of from a few
inches near 7,000 feet to 2 or 3 feet at 9,000 feet.

The mountain plateau of this section, lying mainly on the gradual
slope from 7,000 to 8,500 feet, bears a more or less continuous forest
made up of pines of about 4 species mixed with madrofio (Arbutus)
and oaks of several kinds. This area belongs mainly in the Transition
Zone but is invaded by Upper Austral Zone elements. The pinyon
pines range upward from about 6,500 feet, and manzanita bushes
(Arctostaphylos) that grow along canyon walls are indicators of Up-
per Austral Zone. The forest is generally open, with open parks and
small valleys here and there. There is little underbrush and the
ground is covered with grasses and many small herbaceous plants.
Except in a few spots the trees are small and the forest unimpressive.

Guanacevi—mountains near (7,800 fcet) :

August 15-17, 1898.—On August 15 we left El Oro, also called
Santa Maria del Oro, about 13 miles northwest of Indé, and after
traveling 35 miles in a course a little north of west camped in an out-
lying range of mountains known as the Sierra de la Candela. On
August 16 we continued about 22 miles west to Guanacevi. Specimens
taken at our camp were labeled “Mountains near Guanacevi.” The
road from El Oro to Guanacevi was through hilly country until we
crossed the Rio del Oro, an upper branch of the Rio Nazas. It fol-
lowed up the narrow level valley of the river for a few miles and
then ascended and crossed the northern part of the Sierra de la Can-
dela to descend on the farther side to Guanacevi, lying in a rocky
canyon against the base of the main Sierra Madre. The top of the
Sierra de la Candela is covered with scrub oak, pinyon and other
pines. In zonal character the range is a mixture of Upper Austral and
Transition.
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Huazamota (1,700 feet):

August 13-16, 1897 —Huazamota is a village at 1,700 feet in’the
bottom of the canyon of the river draining south from extreme south-
ern Durango to the Rio Grande de Santiago. Huazamota was reached
by us from Santa Teresa, en route across the Sierra Madre August
13. On August 15 we proceeded about 10 miles in a northeasterly
direction to a large rock shelter on the mountainside at an altitude of
5,100 feet. Here we camped for the night, and a few specimens col-
lected were labeled ‘“Huazamota.”

Indé (6,000 feet):

August 11-14, 1898.—Indé is a mining town at about 6,000 feet in
northern Durango. We left Durango on August 5 and rode 33 miles
north to Cacaria. On August 6 we covered 48 miles in a northerly
course to Hacienda Magdalena. On August 7 about 33 miles brought
us to Santiago Papasquiaro. We remained at Papasquiaro over
August 8 to rest the stock and on the following day made 15 miles in
a northeasterly course to a ranch called Los Sauces. On August 10
we continued 36 miles to Hacienda de Ramos, and about 40 miles
north on August 11 brought us to the town of Indé.

From Durango to within 8 or 10 miles of Papasquiaro the road led
over level or gently rolling grassy plains, with the scattered ridges
and hills of the interior tableland to the east, and the outlying foot-
hills of the Sierra Madre on the west. Just before reaching Papas-
quiaro we entered and crossed an outlying spur of foothills beyond
which we came to the narrow valley of the Santiago River, with the
town on the west bank of the stream and the main Sierra Madre ris-
ing to the westward. From Papasquiaro we descended the valley a
few miles and entered a broken and hilly country until within 5 or 6
miles of Ramos, where we came out on the tableland plain again. The
vegetation along the route from Durango to Indé is that of the arid
Lower Austral plains and hills of the tableland. A few oaks and juni-
pers on the hills are indicators of Upper Austral Zone ; willows, cot-
tonwoods, and a few black walnuts and cypresses grow along streams.

Papasquiaro (see Indé and Santiago Paspasquiaro).

Ramos (6,000 feet) :

August 10-11, 1898.—Ramos was a hacienda on the Rio de Ramos
about 40 miles south of Indé. An overnight stop was made en route
with pack outfit from Santiago Papasquiaro to Indé.
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Santiago Papasquiaro (=Papasquiaro) (6,000 feet):

August 7-9, 1898 —Santiago Papasquiaro is a town at 6,000 feet
near the railroad in central western Durango. Specimens were labeled
“Papasquiaro.” The town was visited while en route with pack outfit
from Durango to Indé. The town is located in the narrow valley of
the Rio de Ramos near where it emerges from the foothills of the
Sierra Madre, curving thence to the northward and eastward as one
of the principal branches of the Rio Nazas. Upper Austral Zone.

Sierra Madre, near Guanacevi (8,500 feet) :

August 19-20, 1898—On August 18 we left Guanacevi and, enter-
ing the mountains to the north, traveled about 16 miles to a camp in
the pine forest at about 8,000 feet. August 19 we made about 22
miles northwesterly to a large cave (Cueva Prieta) at about 8,000
feet. Specimens taken near this camp were labeled “Sierra Madre
near Guanacevi.”

Sierra Madre and Sierra Barbara, near La Providencia (see
Cerro Prieto).

Tlahualilo, or Tlahualilo de Zaragoza:

March 17, 1926.—Terminus of branch railroad in interior basin
near Coahuila boundary in northeastern part of the state. I visited
here on my 1926 trip. Lower Austral Zone.

GUANAJUATO

Acambaro (5,000 feet).

July 7-11, 1892.—Railroad junction on the tableland in extreme
southern Guanajuato, so near the border of Michoacan that specimens
collected were erroneously labeled as from that state.

Celaya (5,700 feet):

May 28-31, 1896.—Celaya is a railroad junction at 5,700 feet on
the tableland in the southwestern part of the state. We reached
Celaya by rail from Marqués, Hidalgo. The town is situated on the
plain in the broad valley of the Rio Leonia, which flows southwest
into the Rio de Lerma. To the southeast the Sierra de Agustinos
and, in other directions, other high, rounded hills and mountains in
isolated groups or singly vary in elevation from 100 to 2,000 feet
above the level of the plain. All our work here was done in a limited
area of uncultivated land just north of the town. Elsewhere for
several miles in every direction the plain was intensively cultivated.
The water level is near the surface, and water raised by hand is used
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for irrigation. The hills are largely of volcanic origin as indicated
by scattered rock fragments. The valleys are covered with a clay-
like soil washed in from the hills. The country showed evidence of
prolonged drought. The vegetation is scanty. The mesquite, acacias,
mimosas, cassias, and a few cactuses grow where left undisturbed.
Wheat, corn, potatoes, alfalfa, and a great variety of garden vege-
tables are grown under irrigation. The climate is hot and dry. Lower
Austral Zone.

Irapuato (5,600 feet):

June 22-23, 1896.—Irapuato is a large railroad junction at 5.600
feet, in the south-central part of the state. One day was spent here
between trains, and a small number of specimens collected. The
town is an important agricultural section, a part of the same valley
in which Silao, about 2o miles away, is located. The vicinity is noted
for the fine strawberries grown, which are said to be in production
throughout the year. I'rosts occur in winter but are not very severe
as a rule. Lower Austral Zone.

Santa Rosa (8,500 to 10,000 feet):

November 4-17, 1896—Santa Rosa is a small mining town at
9,500 feet in the Sierra de Guanajuato about 7 miles northeast of the
city of Guanajuato. Irom Dolores Hidalgo, Guanajuato, my route to
Santa Rosa November 4 was southwest across a nearly level plain
past San Antonio de las Minas and on to a point where it led up the
steep eastern slope of the Sierra de Guanajuato to Santa Rosa, a
distance of about 28 miles. The town is situated near the summit of
-the range, which here consists of a main backbone with many spurs
and short, lower parallel ridges, the whole 10 to 15 miles in cross
section. The range extends from near the northwestern corner of
Guanajuato southeast to the south-central part of the state. The
highest point in this vicinity is the Cerro San Miguel, also called Cerro
de los Llanitos, about 9 miles north of Santa Rosa. This mountain
is at least 10,500 feet in height. The range is everywhere very rocky
with few deep canyons, but especially along the eastern side there
are very high cliffs. The rainfall is light, as shown by the character
of the vegetation.

The principal plants up to 8,000 feet on the eastern basal slopes
are the mesquite (Prosopis), huisache (Acacia farnesiana), agaves,
cactuses, and other species of the dry tableland. At about 8,000 feet
the vegetation changes abruptly. Small oaks and manzanita bushes
begin at that point and gradually increase in size up to the top. Above
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1. Vegetation along Rio Balsas, near village of Rio Balsas. Arid Lower
Tropical Subzone.

2. An unidentified centuryplant (Agave), near La Salada, Michocin. Note
peculiar pendent habit and habitat restricted to rocky face of cliff. Arid Tropical
Subzone.
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1. Mangrove-hordered tidal lagoon near Tonala, Chiapas. Arid Lower Tropical
Subzone.

2. Mangrove-swamp interior near Progreso, Yucatan. Arid Lower Tropical
Subzone.
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1. Jicara tree (Crescentia alata), near La Salada, Michoacin. Mainly
Pacific side. Arid Lower Tropical Subzone.

2. Jicara tree (Crescentia cujete), near Progreso, Yucatan. Mainly Gulf side.
Arid Lower Tropical Subzone.

[
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1. Maya Indian ruin at Chichén Ttza, Yucatin, as it appeared before exca-
vation, February 5, 19o1. Surrounding forest little disturbed in recent times.
Arid Lower Tropical Subzone.

2. Maya lndian structures, ancient and modern, Chichén Itza, Yucatan.
February s, 1901. Arid Lower Tropical Subzone.
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1. Hennequen or sisal (probably Agave sisalana), extensively grown for the
fiber, near Mérida, Yucatan. Arid Lower Tropical Subzone.

2. Stripping plant for agave leaves, and sisal-fiber drying, near Mérida,
Yucatin. Arid Lower Tropical Subzone.
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1. Pack outfit, E. W. Nelson leading, on coastal trail near Cayacal, Guerrero. Arid
Lower Tropical Subzone.

2. Hacienda of Santa Efigenia, southeastern Oaxaca. Francis Sumichrast, the
French naturalist, married a daughter of the owner and lived here 3 years. Arid
Lower Tropical Subzone.
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9,000 feet on both slopes grow alder, madrofio, thornapple (Cratae-
gus), and wild cherry. The upper slopes of these mountains were
once covered with a tolerably heavy forest of oak timber, but it had
been cut until at the time of my visit none of the original stand was
left. There was a dense second growth of young oaks which did not
exceed 6 inches in diameter and were already being cut extensively
for firewood and the making of charcoal. Owing to the high base
level the life zones are pushed upward. The Lower Austral Zone
apparently extends to 7,000 or 8,000 feet, and the Upper Austral
Zone includes the upper slopes with the possible exception of some
areas near the tops of the highest peaks, where Transition Zone
elements may occur.

Silao (5,830 feet):

June 18-22, 1896.—Silao is a large town at 5,830 feet on the rail-
road at the junction with the line extending to Querétaro, the capital
of the state of the same name. It is situated on the broad and nearly
level plain that extends as an open valley from there southeastward
nearly across the state to Celaya, as a large interior basin draining
southwest to the Rio de Lerma. The plain is bordered by hills and
mountains that rise irregularly in groups or single elevations. A few
miles directly east of Silao the plain is bounded by a high isolated
range of mountains extending northward through the central part
of the state. To the west only a few rounded hills and low mountains
break the level surface, which reaches away for many miles.

Water is found near the surface, and on much of the plain are
grown crops of corn, garbanso, and peppers. The hills and mountains,
however, are poorly supplied with water and are extremely barren.
The watercourses were mainly dry at the time of our visit, but they
often carry rushing floods during the heavy summer rains. In unculti-
vated sections a growth of mesquite and other small shrubs, agaves,
and cactuses is so thin and scanty that it is scarcely distinguishable
at a short distance during the dry season. Under these conditions
the dull browns and yellows of the soil make the land appear even
less productive. During this period Nelson visited the Museum of
the State College, and the naturalist Dr. Alfred Dugés, in Guana-
juato. Lower Austral Zone.

Tequisquiapan (6,500 feet) :

June 1-8, 1896.—Tequisquiapan is a large town at 6,500 feet in the
valley of the Rio San Juan del Rio, near the border of Hidalgo, in
the southwestern part of the state. On June 1 we left Celaya, Guana-
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juato, by rail for San Juan del Rio, Querétaro. There we took the
stage to Tequisquiapan, 13 miles northeast, where we arrived the
same evening. The town is situated on an arid, rolling plain, typical
of the general region. The irregular surface is broken by scattered
hills, ridges, and mountainous elevations, some of which reach 1,500
to 2,500 feet above the general level. Scattered fragments of lava
show the general character of the geological formation. The plains
and mountains have very thin vegetation made up of mesquite,
Schinus molle, acacias, mimosas, cassias, and cactuses, and along the
streams willows, ashes, and cypress (Texodium). Crops of wheat
and corn are grown by irrigation with flood water from summer rains
stored in reservoirs. Lower Austral Zone.

GUERRERO

Acahuizotla (erroneously spelled Aguahuizotla on first visit) (3,100
feet) :

December 28-29, 1804; May 12-13, 1903.—A village at 3,100 feet,
about 22 miles by trail south of Chilpancingo. We made an overnight
stop here on our way to Acapulco in 1894 and revisited the place in
May 1903. Near Acahuizotla a pine not noted on the Chilpancingo
side of the divide is abundant, along with a scrubby species of oak.
Arid Tropical Zone.

Acapulco (near sea level to 2,000 feet) :

January 1-27, 1895; April 24 to May 2, 1903; January 2-6, 1935;
February 1-5, 1936.—On January 1, 1895, we reached Acapulco
after 4% days by trail from Chilpancingo. Work was limited to the
vicinity until January 9, when we moved to the Hacienda del Potrero
at El Marquez, near the coast and about 5 miles southeast of Acapulco.
Specimens from that place were labeled “Acapulco,” as it is so near
and there is no change in the character of the country. On January
14 we returned to Acapulco, where work was continued from sea
level up to 2,000 feet on the slopes of the mountains near the coast.
From the summit of the pass at about 5,500 feet, just south of
Chilpancingo, we entered the drainage basin of the Rio Papagayo,
the river flowing into a large coastal lagoon just east of Acapulco.
The route goes through mountains decreasing gradually in height
toward the coast, until near La Venta de Aguacatillo they are only
500 or 600 feet high. A high granite spur, however, just back of
Acapulco, around the eastern end of which the road passes, rises
steeply to abhout 3,000 feet. A good automobile road from Acapulco
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to the City of México now facilitates travel over routes laboriously
traversed by Nelson and me with a pack outfit.

In 1935, I returned to Acapulco with my brother, Luther J. Gold-
man, to observe winter conditions affecting migratory waterfowl,
and again in 1936 for the same purpose, this time with my son
Luther C. Goldman.

Near Acapulco are the two largest of the series of lagoons that
extend along much of the coast line of Guerrero. The Laguna Coyuca,
beginning a few miles northwest of Acapulco, is about 10 miles long
and a mile wide. It is connected at times, through the delta of the
Rio Coyuca, with the Laguna Carrizal, farther west. The lagoon is
isolated from the sea at most seasons, and the water is fresh enough to
permit the growth of considerable aquatic vegetation, including water-
hyacinths and waterlilies. Near the northern end a dense growth
of cattail flags covers many acres. Parts of the lagoon are bordered
by mangroves 50 to 60 feet high, and in other places there are cane-
brakes. The lagoon is a winter resort for large numbers of migratory
waterfowl, especially ducks.

The Laguna de Tres Palos, or Laguna de Papagayo, one of the
larger coastal lagoons, begins a few miles southeast of the Bay of
Acapulco and extends for an undetermined distance across the mouth
of the Rio Papagayo. This lagoon is about 2 miles in width. The
water is fairly fresh, and along the shores, especially the inlets, there
is considerable aquatic vegetation. Thousands of migratory water-
fowl, especially ducks, congregate here in winter.

From the vicinity of Acahuizotla down to the coast the entire
country is covered with a dense but scrubby growth, mainly of small
trees and bushes, including palms, species of Cassia, Acacia, Pithe-
collobium, and many others. Arid Lower Tropical Zone.

Aguacatillo, La Venta de (150 feet):

December 31, 1894; January 1, 1895—La Venta de Aguacatillo
is a village about 15 miles north of Acapulco, on the trail to Chil-
pancingo. The place is located on the coastal plain at the base of
foothills 500 to 600 feet high. Arid Lower Tropical Zone.

Alto del Camarén (=Camarén) (700 feet):

December 30-31, 1894.—A village at 700 feet about 40 miles by
trail northeast of Acapulco. An overnight stop on our route from
Chilpancingo to Acapulco.

Ayotzinapa (5,800 feet):
December 13-14, 1894.—Ayotzinapa, erroneously spelled “Ayusi-
napa” on our specimen labels, is a village about 16 miles west of
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Tlapa, northestern Guerrero. Leaving Tlapa on the trail toward
Chilpancingo, the capital of the state, on December 13, we ascended
the valley several miles, crossed one of the bare grass-grown ridges
that occur here, and descended to the village of Aquilpa, at 4,600
fcet, on a tributary of the same stream we had left. From Aquilpa
we continued up along the course of the stream through a series of
nearly bare hills to Ayotzinapa, at 5,800 feet, on a hillside in an open
canyon. The mountains near reach 6,000 to 7,000 feet in altitude.
Much of our route was nearly bare of trees and bushes except close
along watercourses, hut at about 5,500 feet scrubby oak, black wal-
nuts, and cypresses appeared and were plentiful up to the town at
5,800 feet.

Ayotzinapa to Petatlidn (see Chilpancingo).

Cayacal (20 feet):

April 12-13, 1903 —Cayacal is a village situated on a flat in a nook
among the hills that extend down to the coast about 50 miles south-
cast of Zihuatanejo. There we spent the night of the second day out
from Zihuatanejo en route to Acapulco. Along this part of the coast
the hills reach the sea in places and then recede, distances varying
from a few hundred yards to several miles, where level plains extend
to the coast. Here and there the coast is bordered by sand dunes with
lagoons or mangrove swamps lying between them and the land farther
back. The general section is Arid Tropical, with the characteristic
jungle of bushes and low trees, except on the north slopes of hills
and canyons and along watercourses, where trees of larger growth
are found. Wild figs, nut palms, and large silk-cotton trees occur on
the level parts of the coast plain and coconut palms are plentiful
about the towns. Cayacal is situated on the border of a beautiful
forest of nut palms. The principal crops in this section are corn,
beans, cotton, and tobacco. (See Papayo.)

Chilapa to Tixtla (see Chilpancingo).

Chilpancingo (4,600 feet):

December 16-18, 24-28, 1894; May 13-15, 25-28, 1903.—Chilpan-
cingo, the capital of the state of Guerrero, is situated at 4,600 feet in a
valley forming a narrow gap extending across the Sierra Madre del
Sur. Very little work was done here, but on several visits the city
was used mainly as an outfitting point for field operations in the
nearby mountains. We returned to the locality in 1903, more than
eight years after our first visit.
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En route to Chilpancingo on our first visit we left Ayotzinapa in
northeastern Guerrero on December 14, 1894. From the creek near
the town we ascended a long, steep mountain slope to a divide at
7,500 feet at the village of Tlatlanque. From the top of this divide
the hills could be seen descending in regularly diminishing height to
the valley of Tlapa, while to the south the ridge we were on connected
with a still higher series, probably reaching 9,000 feet. These are
spurs of the main range lying still farther to the south. Leaving the
divide, we descended steep-sided canyons and traversed broken coun-
try past Atlixtac, on a mountain bench at 6,200 feet. Continuing
through rough country, we descended to the town of Petatlan at 5,000
feet, in a narrow valley draining north toward the Rio Balsas. We
stayed overnight at Petatlan, about 24 miles from our starting point
in the morning. On December 15 we continued through mountainous
country from Petatlan, crossing a deep canyon en route and then
ascending a ridge beyond to 7,800 feet. From this ridge a long slope
led down to the large town of Chilapa in a broad valley at 5,200 feet.
The distance traveled was about 16 miles. December 16 was another
day through the mountains, past Tixtla, the former capital of the
state, in a broad, nearly level valley at the same altitude as Chilapa.
From the crest of the last ridge at 7,000 feet we descended directly
to Chilpancingo at its base and about 26 miles from Chilapa. The
valley at Chilpancingo is 2 to 4 miles wide and about 15 miles long,
with mountains rising steeply on both sides. From the head of the
narrow, basinlike valley a few miles south of Chilpancingo the drain-
age is northward to the Rio Balsas.

Our route all the way from Tlapa was across northern spurs of the
Sierra Madre del Sur, which extends from Guerrero into Oaxaca,
with the northern flank drained by the Rio Balsas and its tributaries.
All this section up to about 6,500 feet has an arid climate, the south
and east slopes being largely bare of woody vegetation. Northern and
western exposures, on the other hand, are covered with bushes and
low trees, mainly of the Lower Austral Zone from the valleys up to
between 5,500 and 6,500 feet. Most of the moisture is here evidently
derived from the Pacific side. Above the altitudes mentioned oaks
and other bushes form a narrow belt extending to about 7,000 feet,
where pines become dominant. In the valley at Chilpancingo were
mesquite, acacia, wild guava, wild fig, the tree Ipomoea with woolly
calyx, many agaves, and a few large cactuses, mainly plants of the
Lower Austral zone. This zone extends up on south slopes to about
6,500 or 7,000 feet.
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Chilpancingo—mountains near (9,500 to 9,800 feet) :

December 18-24, 1894; May 15-25, 1903.—High range of moun-
tains, the Sierra Madre del Sur, lying west and northwest of the
valley in which Chilpancingo is situated. On December 18, 1894, we
left Chilpancingo, crossed the narrow valley in a westerly course, and,
turning to the north, in a distance of about 14 miles ascended to the
summit of the mountains at about 10,200 feet. No water was found,
and we were obliged to make a dry camp. In a search for water the
next morning we found a small spring in a meadow at 9,500 feet,
where we camped under shelter of a large oak. Specimens were labeled
“Mts. near Chilpancingo.”

The Sierra Madre del Sur extends in a southeast by northwest
course between the valley of the Rio Balsas and the Pacific coast, with
a high crest that seems to be continuous except for the narrow gap or
low pass at the head of the valley near Chilpancingo, eastward into
Oaxaca. From the highest peak in our vicinity we could look along
the crest extending away in massive ridges to the northwest and
southeast, until lost in the distance in both directions. We were later
informed by American miners that a mountain known locally as
Teotepec, on the coast side of the range north of San Jerdnimo, is
more than 11,000 feet high with occasional light snow in winter. The
section of the range visited by us consists entirely of massive lime-
stone. The summit is strangely sculptured by water into fantastic
hollows, pits, and ragged spurs, presenting in many places the wild
roughness of a great lava bed. This resemblance to lava is due to
rough exposed surfaces blackened by the weather. In many places
pit or cauldronlike hollows are 100 to 500 feet deep, with an outlet
in the bottom through which the drainage water escapes. The climate
is cold, and the summer rains are undoubtedly heavy. During the
time of this visit hard frosts occurred every night. We returned to
Chilpancingo on December 24.

In 1903 we again visited these mountains. Leaving Chilpancingo
on May 15 we traveled about 18 miles diagonally across the valley and
directly over the summit to Omilteme, a small cattle ranch at 7,200
feet on the western side. Specimens collected at various elevations
from about 1,500 feet above to 1,500 feet below the ranch were labeled
“Omilteme.” This is the locality where Herbert Smith and his wife
had worked some 15 or more years previously and collected the types
of three new birds. Living here were several families who had charge
of cattle ranging in a narrow valley a mile or so long and closed at
each end by rocky walls. A small stream that flows down the length
of the valley is lost in the canyon below the houses.
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Across a divide at about 8,000 feet on the southwestern side of the
valley the western flank of the mountains drops away rapidly into
the hot country, and on this slope, in striking contrast with cor-
responding exposures facing the arid valley at Chilpancingo and with
the colder upper levels, we were surprised to find the luxuriance of a
tropical rain forest. Northern exposures and sheltered canyons are
especially rich in vegetation. A heavy forest is made up largely of
towering oaks, but many other species are intermingled, and tree ferns
were plentiful in the moist bottoms of canyons at about 7,500 feet.
This area of abundant rainfall representing the Humid Upper Tropi-
cal Zone, extends from about 6,000 to 8,500 feet. Above about 8,500
feet the forest becomes thinner, and pines and firs (Abies religiosa)
appear. The latter species, confined to north-slope canyons at 8,500
feet, is more or less generally distributed along with pines from 9,000
feet up to the summit of the range. The humid area about Omilteme
is noteworthy for the peculiarity of the bird fauna, and several of the
mammals are not known to occur elsewhere.

On the arid Chilpancingo valley exposure of the mountains, open
grassy country with scattered bushes and trees extends up to about
6,200 feet. Fan palms, possibly of more than one species, begin at
5,500 feet and range up south slopes to 9,500 feet, the highest point
we had ever noted them, and Juniperus mexicana occurs from 8,000
to 9,000 feet. Several species of oaks are found on this slope. At
about 7,500 feet small oaks and a madrofio were noted. From 8,000
to 9,000 feet an oak with notched leaves is present, and larger oaks
are mixed with the pines and firs near the summit. In cool, moist
spots on the upper slopes dense stands of lupines, 6 or 7 feet high,
grow along with thistles 8 or 10 feet tall, and a variety of other herba-
ceous species. We returned to Chilpancingo from our second trip
into the mountains on May 25, 1903.

Copala (200 feet):

February §8-9, 1895.—A village at 200 feet altitude, near the coast
and about 50 miles in a direct line southeasterly from Acapulco. An
overnight stop on our route from Acapulco to Ometepec.

Copala to Juchitango (See Ometepec—near).

Coquillo (1,500 feet):

May 5-6, 1903.—Coquillo is a small village at 1,500 feet about 42
miles north of Acapulco on the trail to Chilpancingo. On May 5 we
moved about 16 miles from Dos Arroyos to Coquillo. The village,
well down in the Arid Lower Tropical Zone, is located close against
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the base of an irregular mountain mass, rising 5,000 or 6,000 feet
with very abrupt slopes. On May 6 I left Nelson at Coquillo and
took the trail directly to San Marcos on the coast, and thence east
to Copala. I rejoined him at Chilpancingo about a week later.

Coyuca (also mapped as Coyuca de Benitez) (100 feet) :

April 23-24, 1903.—Coyuca is a town on the lagoon of the same
name about 32 miles northwest of Acapulco. An overnight stop on
our route along the coast to Acapulco. Arid Lower Tropical Zone.

Dos Arroyos:

May 3-5, 1903.—Dos Arroyos is a town about 26 miles from Aca-
pulco on the trail to Chilpancingo. On May 3 we traveled from Ejido
Nuevo, 8 miles north to Dos Arroyos, where we remained until May 5.
Near Dos Arroyos the country is broken and hilly, rising here and
there into low mountains, the general elevation increasing toward the
interior. Beyond Dos Arroyos, on May 5, we entered the narrow
valley of the Rio Papagayo and followed the winding course upstream
for several miles.

Dos Caminos:
May 7-8, 19003.—A town on the road a little more than halfway
from Acapulco to Chilpancingo. An overnight stop by Nelson.

Ejido Nuevo (500 feet):

May 2-3, 1903.—A village at 500 feet, 18 miles from Acapulco, on
the trail toward the interior. An overnight stop was made by us en
route to Chilpancingo.

El Limén (about 2,500 feet):

March 31 to April 3, 1903.—El Limoén is a small village at about
2,500 feet some 35 miles northwest of La Unién, which is near the
coast in western Guerrero. On March 29 we left the ranch of Agua
Blanca near the Volcan de Jorullo, Michoacan, and rode southward
about 30 miles to the ranch of Guadalupe, passing the village of
Cayaco en route. The following day, March 30, our course was south-
westerly to Paso de las Vacas, a collection of huts on the banks of
a dry sandy watercourse in Guerrero. About halfway we crossed the
Rio Balsas at the village called Balsas, s.tuated at the point where the
river turns southward in a direct course to the sea. The Rio Balsas
flows through an arid interior basin, but it has an extensive water-
shed and its many affluents drain high mountain areas in various states.
It is the largest river in Mexico, and, although at a low stage when
we crossed, it was a quarter or a third of a mile wide with a swift cur-



WHOLE VOL. BIOLOGICAL INVESTIGATIONS, MEXICO—GOLDMAN 155

rent. The hill country extends back from near the river on both sides
at Balsas, and along the route to EI Limén. In places as at El Limon,
the hills are low and rounded, and here and there they rise into moun-
tains 4,000 to 6,000 feet high. The general region is very arid, with
only occasional streams in small valleys where there is a little tillable
land for the scattered population. Arid Lower Tropical Zone.

El Naranjo (about 1,800 feet):

April 3-4, 1903.—El Naranjo is a village at about 1,800 feet about
21 miles northwest of La Union, which is a larger town near the
coast in western Guerrero. On April 3 we reached Il Naranjo for
an overnight stop from El Limén, about 16 miles to the northwest.
The village is in a deep canyon among rugged mountains with folded
stratification. Arid Lower Tropical Zone.

El Rincén:

May 8-9, 1903.—A village about halfway between Dos Caminos and
Acahuizotla on the road from Acapulco to Chilpancingo. An over-
night stop by Nelson.

El Zopilote (about 1,000 feet):

March 31, 1903.—E1 Zopilote is the name of a ranch at about 1,000
feet near the Rio Balsas in extreme western Guerrero. It was passed
en route from Paso de las Vacas to El Limén, Guerrero. Arid Lower
Tropical Zone.

Hacienda del Capricho to Llano Grande, Oaxaca (see Llano
Grande, Oaxaca).

Iguala (2,400 feet).

May 30 to June 2, 1903.—Iguala is a railroad station at 2,400 feet
in northern Guerrero. From Xalitla we rode north on May 30 about
32 miles to Iguala, where we sold our horses and mules and resumed
travel by rail. The trail from Xalitla led out from the hills over a
series of open, slightly rolling plains, valleylike in form, with ranges
of low hills and small rounded mountains along their borders. Ap-
proaching Iguala the land surface gradually ascended over plains and
through rolling hills to the summit of a broken escarpment overlook-
ing a broad valley set among hills and low mountains, with a small
lake on its farther side. The town lies in the bottom of this valley.

Juchitango to Ometepec (see Ometepec—near).

La Escondida (about 1,000 feet):
March 31, 1903.—La Escondida is a ranch at about 1,000 feet near
the Rio Balsas in extreme western Guerrero. It was passed en route
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from Paso de las Vacas to El Limén, Guerrero. Arid Lower Tropical
Zone.

La Lagunilla:

April 6-7, 19003.—On April 6 we left I.a Union and traveled about
20 miles in a southeasterly course near the coast to a small collection
of huts called La Lagunilla or Lagunillas. The locality was an over-
night stop en route to Zihuatanejo.

La Union (about 500 feet):

April 5-6, 1903.—La Unidn is a small town at about 500 feet near
the coast in western Guerrero. It was an overnight stop on our route
southeastward along the coast. En route from El Naranjo to La
Uni6én we passed the village of La Junta or Las Juntas, near which
some plants were collected. Near La Unién we collected a specimen
of the ring-tailed ground squirrel (Citellus annulatus annulatus), a
tropical species not noted farther south. Arid Lower Tropical Zone.

Mexcala (1,350 feet) :

May 29, 1903.—Mexcala is a town at 1,350 feet on the Rio Balsas.
On May 29 we left Mezquititlan, 19 miles north of Chilpancingo, and
rode north about 33 miles to Xalitla, crossing the Rio Balsas at Mex-
cala en route.

Ometepec—near (200 feet) :

February 10-15, 1895.—0Ometepec is a town at about 1,000 feet on
the Rio Ometepec, about 20 miles from the coast, and very near the
boundary of the state of Oaxaca. On February 8 we were able to
leave San Marcos, where we had been detained owing to illness, and
rode about 33 miles southeast over the rolling plain closely bordering
the coast to the village of Copala at 300 feet. Continuing southeast
on February 9 about 27 miles we reached the village of Juchitango at
400 feet, and 17 miles farther on February 10 brought us to Omete-
pec. As we approached Ometepec the route swung inland and the
altitude increased until at about 1,000 feet we reached the highest
point visited along this part of the general route. On February 12 we
left Ometepec and traveled about 9 miles southeast to the Hacienda
del Capricho at 200 feet, on the bank of the Rio Santa Catarina, a
large tributary of the Rio Ometepec. Specimens taken here were
labeled “Near Ometepec.” On our route near the coast from Acapulco
to Ometepec there are no mountains, but the surface of the country
consists mainly of low rolling hills of the same white granite forma-
tion as near the port. Toward the interior the hills gradually increase
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in altitude until, at 12 to 25 miles from the coast, ridges and isolated
hills begin to assume the proportions of mountains 1,000 to 2,000 feet
high. Behind these, higher ridges and mountains form outlying spurs
of the Sierra Madre, concealing from view the main chain rising to
6,000 and up to 10,000 feet 50 to 75 miles aways. From San Marcos
to Ometepec we crossed several small rivers, each with a broad sandy
bed and shallow water but showing evidence of rising many feet dur-
ing summer rains.

Owing to the prevalence of mosquitoes and malaria on the narrow
strips of lowland along streams, most of the native villages along the
coast are built on the tops of low hills or ridges, where they get the .
benefit of the sea breezes. In some places all the water for domestic
uses is brought for 1 or 2 miles in earthen jars carried by the women
on their heads.

We found the town of Ometepec in a half-ruined condition from
recurrent earthquakes of moderate severity during the previous few
months. From Ometepec to the Hacienda del Capricho our route was
across a stretch of rolling hills until we reached the bottomlands along
the Rio Santa Catarina. Crossing the river we followed down the
flats along the eastern bank for a few miles to the hacienda located
a short distance back from the stream at the base of a low granite hill.
Summer rains are ordinarily plentiful, but from November to May
or June an almost cloudless sky affords the sun full sway in its torrid
energy. The result is that the character of the vegetation is deter-
mined more by the length of the dry season than by the copious rain-
fall during the wet season. Water is scarce almost everywhere during
the dry season, and the numerous sandy courses of the summer drain-
age become dry or have a scanty flow in all but the larger streams
before the rains again supply their sources.

On the low, flat areas where the soil contains more or less moisture
the forest is often dense and rather heavy but nowhere attains the
size and luxuriance found in humid tropical areas. The hills are very
arid and have usually a thin forest or small trees and bushes, mainly
leafless at this season, interspersed with irregular open areas of thin
grassy growth. Arid Lower Tropical Zone.

Omilteme (see Chilpancingo—mountains near).

Papayo (about 200 feet):

April 16-23, 1903.—Papayo is a village on our route along the coast
about 47 miles northwest of Acapulco. On April 13 we left Cayacal
and rode 18 miles to Tamarindo ; on April 14 we made 22 miles to the
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village of Nuxco; on April 15 we went on 28 miles to San Jeronimo;
and on April 16 we continued 24 miles to Papayo. All this travel was
in a southeasterly direction. Papayo is the principal locality at which
work was done in the coastal region north of Acapulco. From Caya-
cal, reached April 12, to Papayo, where we arrived on April 16, and
on to near Acapulco, low coastal plains vary in width but usually ex-
tend back for several miles to low hills. Here and there, however, the
plain is interrupted by ranges of hills that reach to the shore. To-
ward the interior the hills rise irregularly into mountain masses form-
ing the outlying front of the Sierra Madre del Sur. These mountains
lie in the somewhat isolated area between the valley of the Rio Balsas
and the sea. Several small rivers drain the southern slopes of the
Sierra Madre. Among the larger streams are the Rio de Tecpan, Rio
Atoyac, and Rio Coyuca. The coast is bordered by a series of long,
more or less brackish lagoons, which are separated from the sea by
sand dunes.

Near Papayo the low coastal plain extending from the lagoon to
the base of the foothills is about 2 miles wide. The rainy season ex-
tends from the end of May or early June to October or November.
The remainder of the year is dry. During some seasons the rains are
very scanty and infrequent, and crops cannot successfully be grown
except on low and permanently moist areas. Scrubby jungle covers
the northern slopes of the hills, but southern exposures are often open
and grassy. Occasional natural openings also occur in the form of
savannas here and there on the more level areas.

On the level bottomlands along streams or in moist situations occur
areas of heavier forest, and here and there are patches of nut palm
forest unmixed with any other trees except a wild fig (Ficus lentigi-
nosa), which maintains a curious association with the palm. This re-
markable fig tree climbs the palm, which is encircled and affords sup-
port. The palm is slowly throttled and may finally be killed by the
enveloping stems of the fig, many of which become confluent and
form a net with a viselike grip on the trunk. When the palm has been
killed the fig may remain standing without further support. Cayacal,
one of the villages passed, was a picturesque place situated on the
border of a beautiful forest of nut palms. Near Papayo the low
coastal plain is overgrown with nut palms mixed with other forest
trees, including the Brazilwood and silk-cotton trees of several species.
Arid Lower Tropical Zone.

Paso de las Vacas (see El Limén).
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Petatlan (about 300 feet):

April 12, 1903—Petatlin is a village at about 300 feet that we
passed about 35 miles southeast of Zihuatanejo. Not to be confused
with Petatlan, which 'is shown on some maps on the coast 8 or 10
miles southeast of Zihuatanejo. Arid Lower Tropical Zone.

Petatlan to Chilapa (see Chilpancingo).

Rio Balsas (1,200 feet):

June 2-4, 1903.—Rio Balsas was the station at the end of the rail-
road line on the river of the same name. The locality was reached by
us by rail from Iguala, where we had just sold the pack and saddle
animals used in our field work for nearly 6 months. The Balsas
Valley near Rio Balsas is an extremely arid region. The river flows
among hills and low mountains, in some places forming a narrow
canyon, and in other sections small, nearly level open valleys extend
back for several miles from the edge of the water. The hills and
mountains are rather steep, with cliffs and broken slopes facing the
river.

The vegetation is scanty, a scrubby growth of trees and bushes
forming dense low jungle here and there, especially on north slopes.
South slopes and many of the more level areas are more or less free
from trees and bushes and covered with grass. The bald cypress
(Taxodium) grows along the banks of the river. Among the charac-
teristic trees, especially in the bottoms of canyons and lower parts of
valleys, are the guisima (Guasuima ulmifolic) and the mesquite.

San Marcos (300 feet):

January 30 to February 7, 1895.—San Marcos is a village on the
coastal plain about 40 miles by trail east of Acapulco. On January
29 we left Acapulco on our return trip to the City of Oaxaca, skirt-
ing the coast as far as Puerto Angel, Oaxaca, en route. The first
night out we stopped at a rancho called Cerro Piedra and continued
17 miles to San Marcos the following morning. On the way, on Janu-
ary 29, I had an attack of malarial fever, which continued the next day.
Nelson was suffering from an extremely sore throat and bronchitis,
and we were detained about a week at San Marcos to recuperate.

San Marcos to Copala (see Ometepec—near).

Sierra Madre, near Chilpancingo (see Chilpancingo—mountains
near).

Sihuatanejo (see Zihuatanejo).
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Sochi (=Xochihuehuetlan) (3,800 feet) :

November 28-29, 1894.—Sochi, apparently an abbreviation for
Xochihuehuetlan, is a town at 3,800 feet on a small tributary of the
Rio Mixteco, or Rio Tlapaneco, near the boundary of Puebla in
northeastern Guerrero. From Amolac, Puebla, on November 28, we
followed the trail southward about 18 miles across the state line to
Sochi. The route was through broken hilly country with no point
over 4,800 feet in altitude, and none of the neighboring mountains ex-
ceeding 7,000 feet in height.

Sochi to Tlalquetzala (see Tlapa).

Tamarindo:

April 13-14, 1903.—A village at low elevation near the coast on our
route from Zihuatanejo to Acapulco. On April 13 we left Cayacal
and rode 18 miles southeasterly to Tamarindo, where we spent the
night.

Tecpan (also mapped as Tecpan de Galeana) (300 feet):

April 15, 1903.—Tecpan is a town at about 300 feet on the Rio de
Tecpan about 50 miles northwest of Acapulco. It was passed during
the day’s ride of about 28 miles from the village of Nuxco to a place
called San Jerénimo. Arid Lower Tropical Zone.

Tierra Colorada:

May 6-7, 1903.—In my absence on a side trip, Nelson moved with
the pack outfit 11 miles from Coquillo north to Tierra Colorada,
where he stopped overnight en route to Chilpancingo, May 6.

Tixtla (about 4,500 feet) :

May 26-27, 1903.—Tixtla, the former capital of the state, is a city
at about 4,500 feet in a broad, nearly level valley, a few miles north-
east of that in which Chilpancingo is situated. The two valleys are
separated by a mountain ridge about 7,000 feet in altitude. On May 26
I rode over to Tixtla to collect some birds, especially a series of mead-
owlarks, in the valley, and returned on the following day to Chil-
pancingo.

Tixtla to Chilpancingo (see Chilpancingo).

Tlalixtaquilla (4,200 feet):

December 5-6, 9-12, 1894.—Tlalixtaquilla is a village at 4,200 feet
about 20 miles east of Tlapa and near the (Jaxaca boundary in north-
eastern Guerrero. This locality was reached from Tlapa on Decem-
ber 5. Our route from Tlapa led about 2 miles down the valley to
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the confluence of the Rio Tlapaneco with another stream of about
equal size coming in from the southeast. We followed up the valley
of Tlapaneco for about a mile and then turned abruptly up the steep
mountain slope on the east side. A zigzag trail led to the top of the
divide at about 7,000 feet and then down to the bed of a parallel
stream, also a tributary from this part of the Rio Balsas basin. At
this point the river flows through a narrow canyon, up which we
traveled until near Tlalixtaquilla, crossing the strcam many times.
On December 12 we returned to Tlapa. The mountains near Tlalix-
taquilla, like those about Tlapa, are of limestone and reach to from
6,000 to 8,500 feet. They are especially steep and rugged along the
route from Tlapa. Tlalixtaquilla is near the upper horder of the
Arid Upper Tropical Zone. Bananas grown here are near their ex-
treme upper limit. On the hill slopes above 5,000 feet are two species
of oak, juniper, and other plants, apparently referable to Lower Aus-
tral Zone.

Tlalixtaquilla to Tlapa (see Tlalixtaquilla).
Tlalixtaquilla to Tlapancingo, Oaxaca (see Tlapancingo, Oaxaca).

Tlalquetzala (misspelled “Tlalkisala” on specimen labels) (3,600
feet) :

November 29-30, 1894.—Tlalquetzala is a village at 3,600 feet in
the valley of the Rio Tlapaneco, northeastern Guerrero. An over-
night stop en route from Xochihuehuetlan to Tlapa. The name of
the locality was misspelled “Tlalkisala” on the labels of the speci-
mens collected.

Tlalquetzala to Tlapa (see Tlapa).

Tlapa (3,900 feet) :

November 30 to December 5, 1894—Tlapa is a town at 3,900
feet on a large upper tributary of the Rio Balsas in northeastern
Guerrero. From Xochihuehuetlan our trail on November 29 led
southward across numerous ridges, which reach about 5,000 feet,
and down to Huemuxtitlan in the valley of the Rio Tlapaneco, one
of the larger upper tributaries of the Rio Balsas. The valley is 1 to
3 miles broad, with a nearly level bottom at 3,400 feet where we
entered. Mountains on each side of the valley rise abruptly to from
1,500 