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ARTICLE IV.
ON THE TOPOGRAPHY AND GEOLOGY OF SANTO DOMINGO.

BY WILLIAM M. GABB.

Read before the American Philosophical Society, October 18th, 1872,

INTRODUCTION.

The present memoir is the result of a three years’ reconnoisance of the greater part of the Republic of Santo
Domingo, and comprises a description of the geology of about 15,000 square miles, or about half of the island, of
which the sister Republic of Hayti occupies the western one-third.

The examinations and surveys were made during the years 1869, *70 and *71, by the author, aided by a corps of
assistants varying in number from three to six, besides two draughtsmen, who were employed most of the time in
preparing a series of maps of the topographical portion of the work. The geological work was mostly done by the
author, assisted at times by two of the party.

The origin of the work is perhaps anomalous in the history of geological surveys. The Government, with an
enlightened policy in advance of the majority of Spanish-American nations, felt the necessity of a careful geological
examination of its territory, to ascertain the exact facts in regard to its mineral resources. At the same time, in
consequence of the numberless revolutions through which the country has unhappily passed during the last three
quarters of a century, it was so crippled financially, that it was clearly impossible to find the funds necessary for the
expenses of such an enterprise. It is not necessary to record the details here. Suffice it to say that, finally, a con-
tract was made with some gentlemen in New York, who pledged themselves to pay the costs of the work, receiving
a grant of a portion of land belonging to the government, to reimburse themselves.

In the meantime, the writer was selected by the diplomatic agent of the Government in the United States, and
on the completion of the negotiations, he began his examinations early in 1869. The manner in which he has been
sustained and assisted by both the contracting parties is alike creditable to each, and leaves him nothing to complain
of on either side.

The assistants were at first but three, Mr. S. Speare, Mr. Williamn Courtis and Mr. C. Runnebaum. Mr. Speare
had Dbeen previously engaged in the copper mines of the Nigua, and his acquaintance with the country and the people
made him very useful, especially at the beginning. He continued with the party until the close of the work. Mr.
Courtis, being soon found incompetent, was dismissed in July, 1869, and Mr. Arthur Pennell engaged in his place.
Both this gentleman and Mr. Runnebaum continued to the end of their work, employed in making topographical
surveys. During 1869 Mr. William Barnes and Mr. A. Bonaczy were also engaged. The latter was enrfployed part
of the time with the topographical parties, and for a year assisting in detailed geological labors. Of the former but
little need be said. ‘‘ De mortuis nil nist bonum.” At the end of a year he was discharged and went to the United
States, where he died shortly after. It was found necessary for Mr. A. Pennell to do all of his work over again. In
the early part of 1870 Mr. L. Pennell joined the party as a topographical assistant, and remained in that capacity
until the middle of 1871, when a better position in the United States induced him to leave. During almost the
whole of the work Mr. Juan A. Read has been engaged as topographical draughtsman, and during the last half Mr.
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50 INTRODUCTORY.

J. de la Cruz Martinez has also been employed in the same capacity. In 1869 Mr. Charles Ohle was sent to the
country by the contracting parties in New York, but independent of the survey, to examine the gold placers more in
detail than was consistent with the character of our work. I have availed myself of his results in the Jaina region.

For the draughtsmen, the map, photo-lithographed from the manuscript, speaks itself. They need no higher
praise from me than an exhibition of their work. To the Messrs. Pennell, Messrs. Runnebaum, Bonaczy and Speare,
I owe sincere thanks for their hearty codperation in all of my plans, and for the zealous manner in which they pros-
ecuted their work, often at the cost of great personal inconvenience and discomfort incidental to out-of-door work
in the rainy season of the Tropies. 1 would be remiss were I to forget to acknowledge our indebtedness to the
various officers of the Government with whom we have been brought in contact. From the President, General Baez,
and the Minister of the Interior, Mr. Gautier, down to the lowest official, we have experienced, almost without
exception, only courtesy and kindness. Their assistance and attention have materially lightened our labors and
forwarded the work. 'To mention a few would be invidious, and to name all of our kind friends would be almost
to write a directory of the leading men of the Republic.

The topographical map is based entirely on new surveys over all of that region where our work extended. These
surveys were conducted by triangulations from two carefully measured base lines, one near Bani, the other in the
northern valley between Vega and Moca. All of the principal roads on the north side, all of the passes east of the
Constanza route, and all of the roads on the south side, as far west as Azua, were carefully chained. The coast-line,
from Monte Cristi to Azua was also re-surveyed, as far as practicable, by chaining along the beaches elsewhere by
triangulation. These coast and road lines were used also as bases for triangulations ; one system of work thus
assisting and at the same time checking the other. 'We also availed ourselves of the local surveys of the British-
and American naval officers in Samani and Calderas Bays, as well as of the table of astronomical positions on the
coast in the United States sailing directions. Among the latter, however, there are occasional discrepancies which
render them a little doubtful. It will be thus seen that every precaution in our power was exercised to make the
map accurate, so far as the limited force and time at our disposal would permit. At the same time, it must be borne
in mind that it is but a reconnoisance at best, and that it cannot be more than approximately accurate in the details.
The whole of the Haytien part, as well as that portion west and northwest of Azua and the Constanza road south of
the mountains, is copied from the map of Sir Robert Schomburgk.

That each member of the party shall receive the full share of credit or discredit to which he is entitled for the
degree of accuracy of his work I insert the following list : For myself I do not claim any further credit or respon-
sibility in the topographical work than must necessarily attach to the chief of a party,in that he must answer for
the reliability of the employees under his charge. So far the responsibility is mine. Beyond that I take great
pleasure in awarding to them all of the credit.

The Survey of the Province of Santo Domingo was made by Mr. A. Pennell, assisted by Mr. Runnebaum ; that
of Vega, by the same party, with the additional assistance of Mr. L. Pennell ; that of the Province of Santiago,
north of the Yaqui, by Messrs Runnebaum and L. Pennell ; that of Santiago, south of the river, Samanéa and all that
was done in Azua, by Mr. A. Pennell ; and that of Seybo, by Mr. Runnebaum. Most of the road and coast surveys
were made by Mr. Runnebaum and Mr. L. Pennell.

Heretofore, the Island of Santo Domingo has been practically a perfect terra incognita, geologically. In 1853
Mr. T. 8. Heneken published a short description of the northwestern part of the Republic, principally noteworthy
on account of its inaccuracies. I have said all that is necessary on this subject in the text and have nothing to add
here. The valuable papers of J. Carrick Moore, George B. Sowerby, and Dr. Duncan, in the Quarterly Journal of
the Geological Society of London, made the fossils well known, but threw but little light on the geology of the
country. In the early part of 1871 I published a very short resumé of my results to that date in the American
Journal of 8cience. The short sketches accompanying the report of the United States Commissioners can hardly
be said to have contributed much to our knowledge of the geology, and beyond these, nothing has been published.
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PART I

TOPOGRAPHICAL DESCRIPTION.

CHAPTER I

TOPOGRAPHY OF THE MAIN CHAIN.

The Republic of Santo Domingo is an irregular triangle, covering about two-thirds
of the island of the same name, with its apex at the eastern extremity of the island,
and its base abutting against the sister Republic of Hayti, which occupies the remaining
western one-third. Its greatest length, from east to west, is about 270 miles, and its
base is about 150 miles north and south. Its area is estimated at a trifle over 20,000
square miles, while Hayti comprises about 10,000 square miles more, including the
whole western coast region and the two long peninsulas which project towards Cuba.
The boundary between the two countries is well defined, being to a great extent a
chain of mountains and hills. This line was surveyed and agreed upon in the last
century between the Governments of Spain and France, when the whole island occu-
pied the position of colonies of these two Powers. Since then there has never been
a formal change of the boundary, although Hayti has persistently attempted not only
to occupy a little more than its share, but also to conquer the whole Spanish portion.
At present the Dominican Government is in peaceful possession of all the area
c¢laimed by it, except a narrow strip bordering Hayti, which is abandoned by both
Powers and occupied only by a handful of roving desperadoes, who hold themselves
amenable to no government and are equally willing to rob their so-called friends, as
their acknowledged foes. '

The Spanish portion of the island, that of which we have to treat, is irregularly
divided into two parts, by a chain of mountains known as the Cibao range; each
part being again sub-divided by spurs of this chain, or by separate ranges. North
of the Cibao Mountains, lies a long east and west valley called by the same name,
extending from the Haytien frontier to Samana Bay, and bounded on the north by a
range parallel with the first, which borders the coast from Monte Cristi to the extremity
of the Samana peninsula. South of this great central back-bone, the country is a
series of broad level plains and wide valleys, separated from each other by spurs run-
ning nearly parallel with, or at narrow angles from, the main Cordillera. For a better
understanding of the subject, I propose to describe, somewhat in detail, the physical
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52 ON THE TOPOGRAPHY AND GEOLOGY

peculiarities of each region, before entering on a consideration of the geological
structure.

The great central mountain chain, variously known as the Cordillera, the Sierra or
the Cibao Mountains, extends the whole length of the island, beginning at the eastern
extremity and running out to the end of the northern peninsula of Hayti, sending off
spurs some of which attain to the dignity almost of independent chains. At its
eastern end it is low, rarely acquiring a height of more than a thousand feet. But
going westward it rises until some of its peaks are 8,000 and 9,000 feet high. Its
general direction is a little north of west, although the numerous side-spurs, of
variable length, serve to hide to a great extent the actual trend of the real watershed.

The highest points are not always on the main ridge; some of the side-spurs
bearing peaks which rise two or three thousand feet higher than the mother chain.

The Pico del Yaqui, or “el Rucillo,” as it is oftener called, from its head being
almost alwayé enveloped in silvery clouds, is the culminating point. It is almost
exactly in the centre of the island, and is an immense rounded mass on the main ridge,
said by Schomburgk to be 2955 metres high. I have never been able to repeat the
measurement, although I once spent twenty-four hours on its flank, in the endeavor
to reach the summit. On reaching the height of 5500 feet, I was stopped by thickets
of fern and the absence of water; but the peak, in full view, seemed to be about four
thousand feet higher. The above measurement, if not exactly correct, is at least very
nearly so. From this mountain start two of the largest rivers on the island; the
Yaqui of the north, on the north side, and the Yaqui of the south, sometimes called
the Neyba River, on the south side. Lower Tina, southeast of el Rucillo, is said by.
the same authority to be still higher. This point, I have never visited, having only
secn it at a distance. It is in the heart of a great mountain mass, northeast of Azua
and east of the Constanza Pass, nearly inaccessible. The people of the country say
that it is impossible to reach its summit, the route lying through dense forests, every
step impeded by vines and bushes, and on reaching its flanks it must be necessary,
as is the case in all the other high land of Santo Domingo, for the traveller to cut his
way through thickets of fern, often so close that he must crawl on hands and knees
through a tunnel, as it were, scratched by thorns, and blinded by the fern spores at
every step. This peak is neither on the main chain, nor is it on one of the principal
accessory spurs, but seems to be to a great extent isolated, the culminating point of
a group of hills.

From the Pico del Yaqui, and the mountain mass of its vicinity, there are sent
out several long ridges running more or less directly to the northward, embraced
hetween the streams which form the head-waters of the Yaqui River. The first,
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OF SANTO DOMINGO. 53

adjoining the river on its west side, is a long, very crooked chain of hills, called
“Limpia Nariz,” from a thorny vine which grows abundantly on its sides. West of
this is another ridge culminating in Loma Joca, between 7,000 and 8,000 feet high,
after which it falls gradually into the rolling hills which border the Cibao Valley.
Between these ridges are many pretty little valleys, supporting a scattered population,
such as Humunucu, about 2,500 feet above the sea level, Manabao, perhaps 500 feet
higher and the Cienega, almost at the foot of el Rucillo.

‘West of this region, the spurs which run out between the Bao and Amina Rivers
are not of special importance. Their cations are very deep, very narrow and rarely
penetrated except by straggling pig hunters. An illustration exists almost on the
edge of the village of San Jose de las Matas, which town, although far out of the
main mountains, is on the margin of a cafion 500 or 600 feet deep. Southwest of this
town, making the terminal point of a ridge, is a prominent little peak, el Rubio,
between 4,000 and 5,000 feet high, a good land mark from the east, north and north-
west, but entirely lost sight of when seen in connection with the great mass of Pico
Gallo and its neighbors. Next west of it is one of the largest, if not the largest spur
sent out by the range, on its north side. This is Pico Gtallo, a ridge lying between
the Magua and Cenobi, two branches of the Mao River. The main chain averages
here-about 7,000 feet high. From it the cross-ridges start very close together, but
most of them fall rapidly, while the present one extends, with very little variation in
height, for ten miles northward, bearing in that distance two higher points, the most
northern and most prominent of which, el Gallo, is nearly 8,000 feet high. From
this peak the ridge falls with many undulations to Punta Lanca, a point about as high
as el Rubio, and fully as prominent a land-mark. In the summer of 1871, accompanied
by two or three companions, I made an excursion into the mountains, penetrating to
the base of the dividing ridge, and obtained not only a good cross-section of the
geology, which will be described in its proper place, but also some valuable notes on
the topography of this almost unknown region. The ridges are innumerable and
remarkably narrow and sharp; the cafions are very deep and often flanked by precipices
of naked rock. The outer hills, up to an elevation of say 4,000 feet, are clothed with
a continuous pine forest, carpeted with a scanty growth of grass. Higher up, the
greater moisture of the air produces a belt of trees similar to those nearer the coast,
followed in its turn by a region producing nothing but fern thickets. These last ex-
tend to the summits of the highest peaks, and make it next to impossible to climb
them. It is for this reason that the higher mountains of the island are so inaccessible.
I have been assured by old mountaineers, born at the base of Pico Guallo, that so far
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54 ON THE TOPOGRAPIIY AND GEOLOGY

“as they know, nobody has ever reached its summit. There is nothing to prevent the
ascent except the fern. Its slopes are gradual, and a dozen feasible routes can be
selected from below by an experienced eye. Two men attempted it a few years ago,
and one of them told me that, after struggling all day, chopping every step with their
machetes, they were obliged to sleep on the mountain side, and returned next morning,
giving up the attempt in despair.

West of the vicinity of the Pico Gallo, there are no mountains of note on the
north side of the range except the little hill of Chaquet, west of Saraneta, remarkable
only for being somewhat isolated, and consequently a good land-mark. Across the
border in Hayti, Monte Diablo stands out, a noble peak ; and south of the water-shed,
Nalga de Maco, another splendid hill, towers above everything. The latter, as seen
from Saraneta, seems to be a dozen miles or more south of the dividing ridge. It
is a peak of perhaps 7,000 to 8,000 feet high, abrupt on its eastern side and sloping at
an angle of 25° to 30° to the west. The Artibonite River rises far to the northwest of
it, runs around its north, east and south sides, almost isolating it, and then runs down
the valley towards Hayti. A peculiar feature of that part of the mountain range in-
cluded in the water-shed of the Yaqui River and its tributaries is the extreme tortuosity
of the ridges and the consequent great length of the stream, as compared with what
might be anticipated from a knowledge of the width of the range. Thus the Mao
River sends branches far into the southwest, heading, so to speak, all of the streams
of the vicinity of Saraneta. These ridges are generally high, narrow and very
crowded, their summits often being so very narrow as to well merit the idiomatic
term of “cuchillo” (or knife), which is usually applied to them. It is not a rare
thing to travel for hundreds of yards along a crest hardly more than three or four
feet wide.

The foot-hills of this portion of the range are different from any other part of the
island. They are generally high broad rolling lands, clothed with pine and grass,
almost always with a red gravelly soil and cut up by very deep ravines. As a result
of the loose gravelly character of the soil and the scarcity of rain it is the most
barren region in the Republic. But little is cultivated on the hills beyond the food
necessary for the sustenance of the scattered population; though in the little moun-
tain valleys and in the not infrequent river bottoms good crops of tobacco are raised
for sale. The people are an independent, hardy race of mountaineers, very light in
color, often nearly white, showing a large admixture of Indian and but little trace,
usually, of African blood. In fact many of the men would be mistaken in the United
States for “half” or “quarter-breed ” Indians. The men occupy themselves princi-
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OF SANTO DOMINGO. 55

pally in the raising of horses, cattle, goats and pigs, the cultivation of their little
garden-patches and an occasional hunting excursion into the mountains after wild
cattle and pigs. The women, besides their very simple domestic duties, find abundant
employment in plaiting the leaf of the “ guana” palm into ceroons for tobacco, which
command a ready sale in Santiago.

East of this region is the first pass that is used habitually in crossing the range.
One route does exist, now never used however, from near Saraneta to the Artibonite,
thence to Banica. A second, used very rarely, is along the cafion of the Bao, thence
to San Juan. The present one is by way of Jarabacoa, across the head-waters of the
Jimenoa River to the Valley of Constanza, thence down the Rio del Medio to the
valley above Azua. The route is terribly rough, crossing high ridges and deep
ravines constantly. From Santiago, the road first winds over rolling hills, skirting
the Yaqui River, sometimes at the water’s edge, sometimes climbing a steep ascent
or plunging down a rapid slope to the village, or rather neighborhood called Tabera.
Here, scattered over a few thousand acres of nearly level land, is a little world of
itself, shut in by the high mountains behind and the wall of hills in front. From
Tabera, the trail climbs to the top of a pine-covered ridge and winds apparently to
every point of the compass until the traveller suddenly finds himself on the end of a
high hill overlooking a beautiful valley several miles across, backed by an unbroken
range of mountains. In this valley lies the pretty little village of Jarabacoa, the
centre of a population of perhaps a thousand souls, half of whom live in the village
itself. It is directly on the bank of the Yaqui River—here a brawling torrent twenty
yards wide—its bed strewn with granite boulders, often tons in weight, witnesses of
its prowess during the rains. The Jimenoa River which rises not more than ten
miles southwest of Jarabacoa describes a course of thirty-five or forty miles long,
nearly in a circle, and empties into the Yaqui but half a dozen miles from the town.
A mile out of Jarabacoa, the trail crosses a stream of some size, a branch of the
Jimenoa and then almost immediately commences to ascend the ridge. A climb of
three miles brings the traveller to the top whence he can see on a clear day, not only
the village and valley at his feet, but an interminable sea of mountains, the Cibao
Valley, and beyond it, the north range, indistinet in the hazy distance. To the west,
almost within reach, so close does it seem, stands the noble peak of the Rucillo, its
top almost always enveloped in cloud ; while to the south and east the eye becomes
bewildered in trying to reduce the innumerable ridges to some kind of an intelligible
system. The ridge along which the road runs is one of the most crooked I have ever
had occasion to traverse, though even it hardly justifies the very poetical description
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56 ON THE TOPOGRAPHY AND GEOLOLGY

of Sir Robert Schomburgk, who travelled over it about 1851.* It winds not only
entirely around the head of the Jimenoa, but seems to take especial pains to double
also all of its tributaries. After nearly half a day’s ride, the road descends gradu-
ally to the Jimenoa, here dwindled to a rivulet hardly three yards across. The water
is bea,utifully clear, and very cold. A plunge in a shady basin,-followed by a
lunch prepared us for the remainder of our ride, and, after a few moments of rest we
mounted again for Constanza, which we reached just about nightfall. From the
Jimenoa, the trail still follows ridges, but neither so high nor so crooked as those
preceding them. Finally we descended into a flat plain or valley, densely
wooded, through which we rode for a couple of miles, at last emerging into a grassy
plain dotted with little tongues and islands of pine timber, and enlivened by groups
of horses and cattle. The village, if it may be so called, consisting of about a
dozen huts, is almost at the extremity of the plain, in the edge of the woods, and on
the banks of the Limon Creek. From the remains still existing, it is evidently on
the site of a former aboriginal village of no small importance. Earthworks several
hundred feet in extent, similar to those found in the Mississippi Valley, are still
visible, in a good state of preservation, overgrown in places by trees two feet
in diameter.

Leaving Constanza, which is on the branch of the Southern Yaqui, the Limon
Creek above mentioned, the trail climbs rapidly to the hill side, and follows down the
valley of the Limon to that of the Rio del Medio, or middle river. At el Rancho de
Limon which, as its name implies, is a single rancho or shed, it descends to the river,
to follow it for a mile or two, and then climb, on the other side, the steepest trail I
have ever seen on the Island. Reaching the summit again the jaded traveller winds
among rolling hills, occasionally catching a glimpse of the yawning gulf he has
just crossed, until again he finds himself descending to the river. Here the climb
is not so steep, although bad enough, the more so since he has a thousand feet of up
hill work before him, on the other side of the stream. This overcome, he begins
another gradual descent, arriving at the little village of five or six houses, called las
Lagunas. From Lagunas, an easy down hill ride of an hour brings him to the Rio

* See Atheneum, 1852, No. 1291, P 798, “Narrow deep Qalleys on each side of the interlacing ridges force the
traveller to continue on their summits, although he is in consequence, obliged to make long detours ; and instead of
advancing steadily to the south-southwest—which is his true course to Constanza—he is often obliged to follow the
ridges to the north and eastward before he is able again to continue to the south-southwest. Our guide had already
told us, that so eccentric are the ways of these mountains that two friends meeting in the morning, the one coming
from Constanza, the other from Jarabacoa, in opposite directions, and having each parted on his several way, might
at noon have another opportunity of saying ‘How d’ye do?’ across some chasm in consequence of the twistings

and turnings which both had to take. We did not understand what he meant at the time, but it became clear

to us now.”’
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OF SANTO DOMINGO. 57

de las Cuevas, when his troubles are practically over; since he finds himself at last
on the plains, an hour’s ride from Tubanos and a good half day’s travel from Azua.
Nobody who has crossed this pass once will be apt to repeat the trip for pleasure,
even with the reward in view of the picturesque beauties of the mountains south of
Constanza. They are certainly grand, unsurpassed, and hardly rivalled by anything I
have ever seen in the Sierra Nevada; but not grand enough to warrant a second journey.

East of the country of the Yaqui and its branch, the Jimenoa, the character of
the range changes rapidly. The pine forests disappear almost at once, the hills
Just west of Vega and those of the upper portion of the Maimon River being the last
bearing this class of vegetation. A peculiar feature is, that where pine grows at all
it makes the entire forest, and when it disappears it does so suddenly and along
well-defined lines.

Towards Bonao the range becomes much narrower and the spurs are lower, the
valleys running up between them becoming more marked both in length and width.
The road from Vega to Cotui, running east-southeast, skirts along the extreme outer
margin of the hills, often making long reaches out in the plain far off from them.
From Cotui to Cevico a few of the minor spurs are crossed, although the latter
village is still further to the southward. From Cotui a trail runs to Bonao, thence
up a-valley and across the hills where the head-waters of the Maimon and the
Jaina approach to within a few miles of each other. The mountain pass is a trifle,
'so far as height and i'oughness are concerned; though in all ordinary seasons it is a
river of mud, worn into stepping holes by the feet of the animals that. have been
travelling it for centuries. The first high point reached on this route, in travelling
from north to south, is a grassy hill-top called the Laguneta Savana; although why
it should be called Laguneta, when the nearest water is hundreds of feet down in
the ravine, can only be explained by the rule of contraries. The view from this
point, in beauty, in variety, in all that goes to make the picturesque, is only equalled
by one point, if any, and is certainly not surpassed on the Island. Its rival is the
“Santo Cerro,” or Holy Hill, a few miles from Vega. From the Laguneta a large
part of the north side of the range can be seen—all of the Vega Real or Royal
Meadow, so called by Columbus; and the horizon is bounded northward by a high
range of ragged mountains. A fiiend once travelling as a tourist, not accustomed
to “roughing it,” who had reached this point, half dead from a protracted struggle
through the mud of the whole mountain pass, declared to me in his first rapture that
he was fully repaid for the whole journey from New York to the spot. To one who
had been all day in the wet woods, almost out of reach of sunlight, wading through

mud knee deep to his horse, obliged repeatedly to dismount to extricate the poor
A. P. 8.—VOL. XV. O.
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58 ON THE TOPOGRAPHY AND GEOLOGY

brute “mired ” belly deep in sloughs, scratched by thorns, cut by the sharp-edged
Yabacoa grass, splashed to his eyes with not over-fragrant mud, and worn out
between unaccustomed fatigue and hunger, the relief of finally reaching at the
same time sunlight, a resting-place, and an exceptionally beautiful view, was
certainly something to remember. But to continue: from the Laguneta the road runs
about three miles through the woods, usually on top of a narrow ridge, almost
always very muddy. At the end of this distance is a resting-place of a third of a
mile of grassy hill side called the Savana de la Puerta. Here the road again enters
the woods, now almost down to the level of the plains, in the valley of a stream
called the Gruananitos, following this stream to the Jaina River. Along the whole
distance from the Puerta to the Jaina the road is an almost uninterrupted bog, the
wet mud of a river bottom on which the sun never shines; land which, if cleared
and cultivated, would yield crops of such magnitude that no one having a regard for
his reputation for veracity would dare describe.

East of this pass is another but little used ; a mere third trail through the woods, pre-
ferable for its shortness in very dry weather, thongh nearly impassable in wet seasons.
It has nothing to warrant especial mention except the fact that it winds through very
low hills, crosses almost innumerable small ravines, and finally strikes the head-waters
of one of the branches of the Ozama, réaehing Yamasa, on the margin of the southern
plains.

Still another, longer than the two preceding, but much better in every respect, is
that by way of Cevico and San Pedro. Although twenty miles longer, and cross-
ing rougher hills, this route is almost always selected by persons travelling in a
hurry from Santo Domingo to Cibao. Almost immediately after leaving Cevico
the road commences to climb the rolling grassy hills that border the range, and at
the distance of an hour’s ride enters the forest for the first time. It crosses first a
ridge, called the Cuesta Blanca, or “White Ridge,” with some mud and much rock;
thence crosses a pretty level tract pleasantly varied between forest and savana,
watered by three good-sized streams; thence by a gradual ascent climbs a high ridge
the main divide here, known as the “Sillon de la Viuda,” or *“ Widow’s Saddle,”
and leaves it by an equally gradual descent, entering the plains near a now almost
deserted grazing station, called San Pedro. From this pass there is no other to the
eastward until we reach the vicinity of Samana Bay, when we find the road running
south from Savana la Mar to Santo Domingo, a trail that enjoys the unenviable
reputation of being, in many respects, the worst on the Island. The mountains in
the intervening distance have no features to render them peculiar or worthy of special
mention. They are low, inconspicuous, and have here dwindled to a single ridge
with a few spurs, all densely wooded.
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At San Lorenzo Bay, a little side branch of Samana Bay, the hills reach the
water’s edge, and present an entirely different appearance from any other part of the
range. This is due to their being here composed of horizontal Tertiary rock, very
hard and weathered into the most fantastic outlines. They are from 200 to 300 feet
high and start up, often with precipitous sides, so separated from each other, and yet
so similar as to present at a great distance a rude resemblance to a battlemented wall.
The process of elevation is evidently going on at present, and has been doing so for
a long time past, since the water-face of these rocks is invariably worn into caves of
all sizes, from a mere overhanging ledge to an excavation of two or three hundred
feet or more in depth. Some of these have been occupied by the Indians, as will be
described further on. The eastern shore of San Lorenzo Bay is a sandy plain, con-
tinuous with a savana which borders the whole south side of the Gulf of Samana,
though often interrupted by projecting hills. The only prominent hill in the vicinity
is Monte Redondo, or Round Mountain, a pretty good landmark, from its being
isolated and standing close to the coast, just outside the mouth of the bay. The
forest land of this part of the Republic is always wet from the double circumstance
of a constant and heavy rainfall, and the impossibility of the ground drying when
shut off from all access of sunlight and wind. The road, travelled from time imme-
morial, and never mended, is in such a condition that the ordinary rule of travellers
over this route is to avoid going anywhere where they can see any signs of a road.
It is worst in the part called the “ deshecho de los Franceses,” or Frenchmen’s turn-
out, a region where the road is probably in places a quarter of a mile wide, the
endeavor of each person being to pick a place where nobody has gone recently. It
is a good horse that will carry his rider from Savana la Mar to Pulgarisi across the
range in one day’s journey, barely more than twenty miles. Just before reaching the
bad part of the route the traveller reaches a little settlement of half a dozen houses
called the Valley. Here he enters the woods, crosses the dividing ridge and
flounders along as best he can, gradually descending until he reaches Savana
Grande, a grassy tract of a thousand acres, a breathing spot, and a sort of half-way
station where most travellers cither take a meal or spend the night. After this
some more bad roads and a couple of hills, the latter of which, however, the loma
de los Castellanos, is dry and gravelly, bring the unfortunate victim of circumstances
out on the margin of the broad prairies of the south side.

I have made but little mention of the rivers of the central chain, considering
them rather to belong to the region through which they run than to that in which
they take their rise.
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CHAPTER II

TOPOGRAPHY OF THE REGION NORTH OF THE MAIN CHAIN.

Owing to the almost complete geological identity of all of the region lying north
of the central mountain chain, it is best to include all in a general description,
although one half is valley, the other half mountain. It is true that Samand is in
a manner isolated, both topographically and geologically; but the first is hardly
evident on the map, and the last difference is only a repetition of another exception
in the mountains near Puerto Plata.

The great northern valley—called, as a whole, the Cibao, from the range of
mountains adjoining it—is divided into two unequal portions, watered respectively
by the Yaqui and the Yuna rivers and their tributaries. The former portion, from
Santiago to the Monte Cristi, is usually known as the Valley of Santiago, or of the
Yaqui; while the latter is always called the Vega, or the Vega Real—the Royal
Meadow—a name given to it by Columbus, and one well merited hy its beauty and
fertility. This valley occupies a depression between the central or Cibao range on the
south, and another on the north, which has no distinctive name, but which might be
called, for convenience, the Monte Cristi range. Both extremities of it are low and
marshy. Large salt-water marshes and lagoons occur near the mouth of the Yaqui
River, and other mud flats, similar in every respect, border the mouth of the Yuna.
In the latter region, the same valley or depression is prolonged still further, existing
as Samand Bay, having the same trend, and nearly the same width, as the valley of
which it is the evident continuation.

The valley proper, from the mouth of one river to the mouth of the other, has an
entire length of nearly one hundred and fifty miles, while its average width is about
a dozen miles. In no place is-it less than ten, and in perhaps none is it over fifteen
miles wide. The highest point is near Santiago, from which it falls very gradually
towards either end. Between the towns of la Vega and Santiago, that is to say,
between the Yaqui and the northern branches of the Yuna, there is a low range of
hills, which nearly divides the valley into two parts. But these hills do not reach
‘entirely to the Monte Cristi range, a narrow interval of land intervening, so that one
can travel on the plain from Santiago to Moca, and from Moca to la Vega, although
the road from Vega to Santiago is rolling throughout almost the entire distance.
This is of importance, since the question of railroad routes in this vicinity has been
much mooted lately ; and it is possible that the configuration of the land may have
an important bearing in this connection.
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Santo Serro, or Holy Hill, is one of the most prominent points in this spur, and is
doubly interesting from its having once been the scene of a battle between Columbus
and the natives, when, as tradition declares, the Virgin Mary personally descended,
and, perching on an arm of a cross, turned back the arrows of the heathens against
themselves. The cross has disappeared, but the hole in which it was planted still
exists ; and, if further proof of the miracle is required, it can be found in a painting
in the chapel erected over the spot, showing the manner in which the thing was
done. The hole is not likely to grow smaller, since the earth from it has miraculous
healing properties, and is sought for eagerly by pilgrims, who make long journeys

for the privilege of stepping into the hole, and taking therefrom a spoonful of dirt—
at twenty-five cents a head. But to the less reverent or less credulous traveller, this
lovely spot has a greater charm. But a couple of hundred feet above the valley, it
is so far out from either range of mountains, that it commands a view of both for a
hundred miles of their length, and one glance takes in the entire Vega Real, only
cut off by the dim distance, towards Samana.

East of Vega the spurs that are sent out into the valley by thé southern
mountains are without any remarkable peculiarities. They are low and incon-
spicuous in their similarity one to another. A few little valleys run up into the hills, '
among which may be mentioned those along the Yuna and Jima Rivers, the Maimon
River, at Hatillo, or about Cotui, Cevico, and the valley of Payabo Creek. But these
are all alike—a meadow of from one to a couple of hundred acres, bordered by forest,
and nestling among trees. On the lower Yuna, below the mouth of the Camu, the
low spurs reach almost down to the river, and many of them are similar to the
peculiarly-shaped hills of San Lorenzo Bay. North of the Yuna, near the hills in
the vicinity of and east of Macoris the plains are rolling and gravelly. A little
further down towards the river the soil is more clayey, and in the river bottom it is
a rich black loam, supporting a dense forest growth. At Almacen, where the river
bluffs give an opportunity of examining it, the loam is at least ten or twelve feet
thick, and the river level did not give the means of ascertaining how much deeper it
reaches. West of Macoris the loam widens out at the expense of the gravel, and
nearly the entire distance from Macoris to Moca is over a black mud, bad enough to
travel over when dry, but almost impassable in wet weather. The same description
may be applied to the roads from Macoris to la Vega, from Vega to Moca, or, in
great part, that from Moca to Santiago.

The road from Vega to Santiago runs also for a couple of miles on the same
black, sticky soil, then crosses some rolling, gravelly hills, then, making three passes
A. P. 8.—VOL. XV. P.
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of the Verde or Green River, it crosses some more hills. Here, the Tertiary rocks
coming to the surface, the road is dry, and the soil usually shallow ; but immediately
afterwards, entering again the black loam region, there is a stretch called the
“Laguna Prieta” or “Black Lake,” a mile or two of road which, during the entire
rainy season, fully merits the name.

There is a marked dissimilarity in the vegetation of the eastern and western ends
of this valley, caused by the difference in the amount of moisture in the air, and the
difference in the rain-fall. The trade-winds from the Atlantic draw into the gap of
‘Samanéd Bay as into a funnel, and are conducted by the mountain chains, as between
two walls, directly down the valley, depositing their vapors, either as rain or dew,
over the eastern end, even too abundantly at first. But in their progress they
generally become drier, until just after passing Santiago there is a very appreciable
diminution in the rain-fall, and a consequent change in the character of the plants.
‘Within ten miles west of Santiago nearly all of the forest trees common in the Vega
disappear; Acacias of two or three species take their place, disputing the ground
with Cacti. Of the latter, one of the most conspicuous is an arborescent Opuntia with
a peculiarly flat, narrow leaf, often carrying this tendency to compression to the
extent of having its woody stem of a foot thick of a long elliptical section. The
plant not rarely acquires a height of twenty feet, and occasionally one of twenty-
five feet high may be seen. Besides this, a columnar Cereus, rivalling it in height,
and very similar to one known in Lower California as “ Pitakaya dulce,” is equally
abundant. Two other species of Cereus, three or four of Opuntia, one Melocactus, a
little gregarious Mammillaria, and two or three climbing species of Cereus (?), make
up the list. It is not to be understood that this change in vegetation is abrupt. A
straggling little Opuntia or an occasional Cereus may be found even as far east as
Santiago, and the forest of the more eastern type clings to the damp spots along the
river botton almost to Guayubin ; but so marked is the style of the plants away from
the river, that in the foot hills north of Guayacanes I could have imagined myself
on the plains of Magdalena. North of the Yaqui the road, very wide and very
level, runs néarly parallel with the river, rarely touching it, usually at the distance of
a mile or two, directly down the valley, through some very good land, now used for
~ grazing solely, and apparently barren, but which, properly irrigated, could be made
to yield excellent crops. It is, however, so inferior to other regions in the Republic
that the population must increase many fold before such artificial aid will be resorted
to here. There is another drawback which would doubtless have great influence.
There are but few streams, and these are small, running out of the northern or Monte

This content downloaded from
13.59.76.142 on Fri, 19 Apr 2024 19:05:43 +00:00
All use subject to https://about.jstor.org/terms



OF SANTO DOMINGO. 63

Cristi range, and the fall of the Yaqui is comparatively trifling, so that the difficulty
of obtaining a sufficient supply would be great. The nearer we approach Monte
Cristi, the drier and more parched the country looks, the more abundant becomes the
cactus, and the more scarce and wilted the grass. I was assured by a friend, riding
along the road, that at that spot no rain had fallen for fourteen months previously.

South of the river, the same causes produce like effects, modified, however, to
some extent, by the proximity of the mountains. Outside of the mountains the
country consists of a broad belt of foot hills, a curious basin, bordered by an east
and west range of tertiary hills, outside of which, adjoining the Yaqui, is a flat plain
of variable width. From Santiago to the Amina River most of the ridges of the foot
hills are rather narrow and steep; gradually become broader towards San Jose de las
Matas. West of the Amina, towards Guaraguano they develop into broad rolling
hills, and finally lose themselves in beautiful level savanas at Savaneta. Below the
mouth of the Bao River, adjoinging the Yaqui, and for a distance of half a dozen or
more miles west of Santiago, there is a reasonably level tract, with excellent soil and
and admirably adapted for farming, if the crops in the little “conucos” or garden
patches scattered through it are a criterion. From this same region runs a range
of low hills extending westward, parallel with the river, to a point beyond Savaneta.
They are cut through only where the rivers Amina, Mao, Gurabo and other southern
tributaries of the Yaqui have forced for themselves passages. At the eastern end,
these hills are hardly separated or distinguishable from the foot hills proper of the
main range ; but from the Amina to the Mao they are separated by a deep though
narrow valley, and from the Mao westward the separation is rendered complete by
the broad savanas of Savaneta and their eastern prolongations. On the Mao River,
at Cafla Fistula and Hato Viejo, the valley which separates the foot hills below
Guaraguano from the Samba Hills, as this range is called, is terraced; four well-
marked levels, making an aggregate of perhaps as much as 300 feet from the river
to the surface of the upper terrace. The terraces seem to indicate that the Samba
range once acted as a dam to the river which thus widened out into a small lake.

About Savaneta the foot hills of the main chain retreat southward, forming, as it
were, a sort of bay and a broad, nearly level tract, clothed with grass and dotted
with trees, makes a pleasing variation in the landscape and furnishes admirable
grazing ground for numerous herds of cattle and goats. This savana country
extends to the Haytien frontier with very little variation. The soil is gravelly and
the atmosphere, owing to the proximity of the mountains, is more moist than
further out towards the centre of the valley.
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But little need be said about tbe Samba Hills. They are a low chain of dry
gravelly and sandy hills, two to four hundred feet high, and, as above stated,
occupy an isolated position in the valley. They are composed of the same Tertiary
rock as that underlying the valley itself, and are entirely destitute of water except
where the rivers from the main range have cut narrow channels through them.
They are covered with an almost continuous tangled thicket of thorny bushes, with
a plentiful sprinkling of cactus; and are so nearly destitute of grass as to be almost
useless for grazing and utterly valueless for any other purpose. The narrow strip
of land between the range and the river is barely, if at all better than the hills
themselves. It is equally dry, equally barren and, except along the rivers, it is
entirely uninhabited. Some small spots in the river bottom are cultivated, and
others might be, if irrigated.

In the region just described are the two most important rivers of the Republic.
The Yuna river drains all the region east of Santiago, and receives two or three large
tributaries. The principal of these is the Camu, flowing past the village of La
Vega, itself 70 to 80 miles long, and which drains more than half the valley and
the adjoining hills. The Yuna rises further east than the Camu, and like all of the
streams flowing out of these mountains, first pursues a general northerly course,
afterwards bending abruptly to the eastward. This river is easily navigable at
present for twenty to thirty miles from its mouth, and canoes loaded with tobacco
descend every day, returning with merchandise for the store-keepers of Moca and
Macoris. I have descended it from Cotui to the mouth of the Camu in a canoe,
when the -water was more than usually low, and Mr. A. Pennell, on a previous
occasion, ascended to the same point, from the mouth. His report is that large
trading canoes have no difficulty in ascending to El Platanal, just above the mouth
of the Camu, although a few shallow places exist. I found that over my part of the
route, no obstructions exist which cannot be overcome by the simplest of engineering
contrivances. In most cases, all that will be necessary will be an ordinary wing
dam to throw the water into a narrower channel or the occasional rapids. The river
is usually about 100 yards wide and, at the ford at Cotui, is three feet deep in the
channel, with an average of one foot on the rapids, at extreme low water, in the dry
season. I have not explored it in detail above Cotui, but am familiar with much of
it, and my opinion, backed by all the testimony that I have been able to collect, is,
that the same appliances which will be required below Cotui, can be successfully
used above, so as to give at least a hundred miles of navigable river on the Yuna
and its tributary, the Maimon, certainly as far as, and perhaps some distance above,
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Hatillo. The advantage that must accrue to the valley by opening this river, is
almost incalculable, giving, as it would, a natural outlet to its products, which in
part pass through Santiago and on pack animals, forty-one miles across the moun-
tains over a very bad road, to Puerto Plata.

The western part of the valley is not less fortunate than the eastern, in having a
large river, which could also be rendered navigable to within a few miles of Santiago.
It is probable that the expense of opening the Yaqui would be greater than that of
the suggested operations on the Yuna. But this is rather hypothesis on my part,
than based on detailed examinations. Some of the rapids I have examined seem to
be much more violent and extensive than any on the Yuna, the fall over at least a
part of its course is greater and difficulties exist at the mouth, which, although easily
overcome, must be expensive. The river has been for ages constantly shifting its
bed, for the last twenty miles of its course. At present, it runs through a series of
shallow lagoons and narrow channels nearly choked up by drift wood and bushes.
The present mouth is at Manzanilla Bay, while one of the old mouths is near Monte
Cristi. Old beds like dry canals show where it ran at one time and another; and
lately, the Grovernment.has taken steps, though perhaps on too small a scale, to divert
the water into one of these dry ditches, changing the mouth to Monte Cristi.
Should this be accomplished successfully, even if only a part of the river finds egress
by this route, so long as enough water is diverted to float a canoe, the benefit to the
people of the valley will be far beyond the amount expended. Now, the river is
never used for navigatioh. The few canoes to be found on it are only kept for
crossing from one bank to the other; not a freight boat of any description exists on
the Yaqui. Mahogany “crotches” are sent on mule or donkey back, from Guayubin,
on the river, to the coast at Monte Cristi.

The tributaries of the Yaqui on its north side are so few and so petty in size, as
not to merit even a mention. On the south side, however, they are numerous and
large. The Jimenoa, rising south of Jarabacoa, and describing three-fourths of a
circle, uniting with the Yaqui north of the same town, is really the longer of the two
branches into which the river divides. The other branch, bearing the title of the
main stream, rises in the peak of the same name, and runs nearly north until it
reaches the middle of the valley, just beyond Santiago, when it suddenly bends at a
right angle to the west. Just above Santiago, it receives the Bao, or Cibao River,
almost as large as itself, which rises in the main range, west of the spur on which is
Loma Joca. West of the Bao, we find successively the Amina, Mao, Gurabo, Canna,
Guayubin, and half a dozen other rivers and creeks of smaller size. The five named

A. P. S.—VOL. XV. Q.
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are pretty nearly of the same size, the Mao being perhaps the longest and carrying
the greatest volume of water.

Geologically speaking, the valley just described, and the mountain tract to the
north of it, are identical. The same rocks compose the mountain that underlie the
plain, the elevating forces having acted along but a single anticlinal, and leaving the
valley undisturbed, with the trifling exception of the Samba Hill. These mountains
—for which, in default of a better, I have proposed the name of the Monte Cristi
range—are about one hundred and fifty miles long, and vary from ten to thirty miles
wide. In its lowest part, towards the extreme west, it is but a few hundred feet
high, while a dozen peaks ranged along its entire extent exceed a thousand, and one,
Diego Campo, near Santiago, is nearly four thousand feet high.

The range partakes, to some extent, of the same climatic influences as the valley,
though to a much less degree, as might be anticipated from its lying nearer the
ocean. The eastern end is not uniike its neighbor Samana, while the part from
Isabella west is dry, arid, and much like the valley to the south of it. Standing on
the table-land at the mouth of the Isabella River, the site of the first settlement of
Columbus on the island, the view is cheerless in the extreme. As far as the eye can
reach, nothing is visible but a succession of dry yellow hills, parched and barren.
No green thing is to be seen in the distance, except a rare mangrove swamp,
suggestive of mud and quicksand. To heighten the effect, the spectator sees a
similar growth at his feet, reeking with foul odors, and around him is nothing but
thorn-bushes and cactus. It is difficult to imagine what could have induced the
great discoverer to have pitched on such a spot as this, when the coast of Hayti to
the west, and the entire coast of Santo Domingo, to the east of Isabella, offered so
many more inducements — equally good and better harbors, more accessible and
better water, rich vegetation instead of a desert, equally defensible positions, and, in
a word, all the conditions for the safe establishment of a weak colony in a strange
and hostile country. There are a few fragments of roughly-built stone walls still
standing, barely more than a foot high; and the owner, who acted as my guide,
expressed his perfect willingness to sell site, ruins, landing, cactus, mangrove swamp
—all, for a hundred dollars. '

The appearance presented by the range from Isabella is not belied by a closer
examination. It diminishes rapidly in width and height as it approaches its western
extremity. The scarcity of rain produces not only a desert vegetation, but also a
scarcity of springs and running water. A few small fertile valleys exist on the north
side, and near the base, on the south side, are a very few springs. But two land-
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marks exist in this part of the range; but these are well marked, and, being visible
from the coast, are of great use to seamen. Silla de Caballo is, as its name implies,
a saddle-shaped hill, and Monte Cristi is a table-mountain, isolated from the range,
of which it is the terminal point. It is but eight hundred feet high, but its solitary
position and its peculiar shape make it the most marked point in the whole range,
not excepting Mount Isabella de Torres, back of Puerto Plata.

It is not to be inferred that the barren, desolate character just described applies
to any large part of the Monte Cristi mountains. Even in the neighborhood of the
Isabella River a change occurs, and back in the hill, some of the “conucos” (as the
farm patches of an acre or two are called) show proofs of good soil and a sufficiency
of water. The absence of cactus here, away from the coast, is a corroboration not to
be disregarded ; this family of plants growing habitually, only where moisture is
very scarce. From Isabella there is a pass across the mountains to Guayacanes,
which follows up the Isabella River to Maimon, a flourishing little settlement ; thence
climbs a very steep hill to the summit and descends a long cafion to the plain.
Many other passes exist through these mountains, the principal of which are the
Alta Mira and Palo Quemado routes, between Santiago and Puerto Plata, one from
Moca to Batei, one from Macoris to the mouth of the River Jobo, and from Macoris
to Matanzas. In fact, there is a pass wherever the necessity for one exists, the range
being so simple in structure, that the difficulties of finding a practicable route across
it, almost anywhere, are not great. The Alta Mira pass starts about nine miles west
of Santiago, and after ascending the arroyo of Limon Creek for half a dozen miles
to Limon, climbs the range by a very steep trail to the summit, around the west side
of mount Diego Campo; thence descending a little to the little hamlet of four or five
houses called Alta Mira, it clambers along a muddy ridge, crosses a stream, and
winds along another ridge, more muddy than the first, winding around the western
flank of Mount Isabella de Torres, and reaches the plain about three miles from
Puerto Plata, by a road more muddy still than the mountain pass. It is over this
road, bad as it is, that ‘an annual hundred thousand ceroons, of a quintal each, of
tobacco have to be carried, on horse, mule, donkey, and bull-back, at an annual cost
of about half a million of dollars, and nobody thinks of mending the road. The Palo
Quemado pass is shorter, but so much worse that it is rarely traveled. It climbs a
high ridge, quite near to Santiago, then descends to the head of the Yasica River,
crosses it, then crosses some low hills, emerges into a plain bordering the coast. This
road could be easily improved so as to be reasonably good. Next, east of this, is a
trail from Moca to Batei, twenty-seven miles east of Puerto Plata, This is the worst
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road, if road it may be called, over these mountains, and, in near approach to impassa-
bility, is inferior only to the Savana la Mar trail. It is useless to repeat the same
story of steep hills, rocks, and mud ; this route abounds in all ; but a pleasant relief
is experienced when the traveler, emerging from a network of bad road, wood-trails,
and mahogany “drags,” suddenly comes in view of a pretty little valley at his feet,
on the edge of Jamo River, with a neat-looking farm-house and its group of dependent
out-buildings, fields well fenced, and with luxurious crops well cultivated; the
plantain patch, with its trees actually planted in straight lines; abundance of cocoa-
nut and other fruit-trees, and, in short, many unwonted signs of comfort and good
taste. This is the farm of an old Spaniard, Don Narcisso Roca, who has lived in the
country for many years, and who rules his little domain like a prince. His boisterous,
good-natured hospitality is notorious, and the pleasant recollection of it is not soon
forgotten by those who have shared it. From Don Narcisso’s there is one trail down
the river to Puerto Plata, a good half-day’s ride distant, while another crosses a long
ridge, with plenty of mud, as usual, striking the Yasica River, along which it descends
a mile or two to Batei. At Batei is the farm of a gentleman, an American, Mr. C.
Schaffenberg, which, in the appearance of the buildings, fences, gates, fields, and, in
short, everything, betokens more advanced ideas than those held, or even understood,
by his neighbors. The land is excellent, and the manner in which its owner has
arranged his surroundings and availed himself of the natural advantages at his dis-
posal, is not equalled anywhere else in the Republic. An unusual feature in Santo
Domingo is the existence, near the house, of a fine large /spring, giving rise to a
good-sized stream of clear, cold water. In this neighborhood is quite a large colony
of American negroes and mulatoes. These were brought to the country from Florida
by a Mr. Kinsley, during the Haytien occupation under President Boyer. XKinsley
made a contract with the Government that, as they were his slaves in the United
States, they were to remain apprentices for a term of years, and then reach the full-
fledged dignity of freedmen and citizens. Of course the experiment failed. The
to-be citizens became impatient of the delay, and became unmanagable, in a country
where a white man was not as good as a negro, and consequently having no redress.
Kinsley was ruined; died; his sons, also coloured, and his former slaves, now form a
colony, harmonious, industrious, and flourishing, and no persons on the north coast
are more respected or more highly spoken of than the “ Kinsley boys.”

East of Batei, the country is almost without an inhabitant. A few scattered
families occupy the more eligible sites at the mouths of the rivers, or where some
little stream trickles down from the hills, until we reach Matanzas, a little village

This content downloaded from
13.59.76.142 on Fri, 19 Apr 2024 19:05:43 +00:00
All use subject to https://about.jstor.org/terms



OF SANTO DOMINGO. 69

which owes its existence to the fact that it is at the extremity of the pass over the
mountains, between Macoris and Samané, and that there is a little harbor here for -
coasters. From the mouth of the Rio Jobo there is a trail across to Macoris, which
ascends the river to the summit, near which is a collection of three or four houses,
called Blanco. From the top of the ridge it descends another stream, emerging on
the plain two or three miles northwest of Macoris.

The route from Macoris to Matanzas has nothing remarkable about it, except the
great number of times it crosses the Rio Magua, a very rocky stream.

The only two streams in these mountains worth mentioning, are the Isabella’
River and the Yasica. The former river, south of Puerto Plata, flows northwest,
through a long valley, and empties at the site of Columbus’ first colony, from which
it derives its name. It is too small to be of any practical value. The Yasica takes
its origin in the same vicinity, and flows northeast, receiving several large branches.
It reaches the sea about thirty miles east of Puerto Plata. The lower portion of this
stream is quite deep, and is much used for floating mahogany from the interior to the
coast.

The north coast has a number of good harbors. Manzanilla Bay is an excellent
port, but now never visited. Its proximity to the Haytian frontier renders it unsafe
for residence, and there is consequently no settlement there. The mouth of the Yaqui
is so nearly choked by drift and bushes, that there is no river-trade, and Monte Cristi
monopolizes all the commerce of the region. Added to this, the extensive marshes in
the vicinity render it extremely unhealthy. Monte Cristi is a good little harbor, well
shut in, and yet easy of access both by land and sea. Vessels enter easily, and are
well sheltered, while there are no streams or marshes landward to cut it off in that
direction, like Manzanilla Bay. The shore is very shelving; mud flats run out a
long distance, and nearly a mile in width of the shore is subject to overflow at very
high tides. But a causeway and pier will remedy the defect, and the flats can be
turned to good account for the manufacture of salt. Should the Yaqui River be
diverted to this point, Monte Cristi cannot fail to become a place of great importance.

Following the coast eastward, the first harbor of importance is Isabella. This
is an indentation in the coast, open to the north and northwest. There is an abun-
dance of water, and vessels resort there constantly for mahogany, satin-wood, and
fustic. After this follow a number of little bays, like Sufflet, Blanco, and Isleta,
available for small coasters, after which we arrive at Puerto Plata, a small but well
sheltered harbor, at present the principal outlet of the tobacco trade of the Cibao. It
is casy of access and egress, and will always be of importance, in consequence of a
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70 ON THE TOPOGRAPHY AND GEOLOGY

a good sugar-country surrounding it, even if the produce of the interior should find
another outlet, a consummation not likely to be long delayed.

East of the Puerto Plata, the harbors are small and but little used. Cabarete,
the headquarters of the Kinsley colony, is a little bay, of but little value, available for
small coasters. But little need be said of Samana. It is a peninsula, or rather island,
about thirty miles long and eight or ten miles wide; separated on the south from the
mainland by Samani Bay, and on the west by the Gran Estero, or Big Creek, one of
the numerous mouths of the delta of the Yuna. Topographically, Samané is a con-
tinuation of the Monte Cristi chain—that is to say, on looking at a map, one would
not hesitate to include it all under one general term; but geologically, it is
independent, belonging as it does, both by the contained rocks and by the date of
elevation, to the same age as the main central chain. Almost the entire surface is a
mass of mountain-land, with innumerable flats, not only adjoining the coast, but
nestling everywhere among the mountains.

A chain of hills runs throughout the entire length, usually nearer the south than
the north coast, and sends out numerous spurs, especially on the north side. One of
these, near the eastern end, forms the promontory called Cape Cabron, while the end
of the chain reaches to Cape Samani. At the point where the Cape Cabron spur
starts off, there is a high, conical peak called the Sugar Loaf] visible in every direc-
tion, and a good landmark from the sea. Monte Diablo is a smaller, broader, and less
conspicuous peak near the eastern coast, also useful as a landmark.

The soil in the mountains is often thin and stony, but the valleys without number
are exceedingly fertile. Some of the best coffee and cocoa-land in the Republic exists
on Samané. I found in several places in the woods, perhaps forgotten by the owners,
old cocoa plantations, with the trees in full bearing, despite the forest growth which
had sprung up around them. The valley of the little stream called San Juan River
is a type of numerous spots on the peninsula. It is a long, not very wide valley, with
a rich, deep soil, and so completely shut in from all sunlight by the vigorous vegeta-
tion, that it is almost always muddy. Almost the entire course of the stream is
bordered by clumps of bamboo, their graceful stalks bending over and interlacing
from side to side, so that the river runs, as it were, through a living ‘archway of
foliage. Towards its mouth, the land becomes rougher, the calion ndrrower, the soil
rocky, and its mouth is as wild a spot as can be well imagined ; a long sand-beach,
ending abruptly against a high bluff of black rocks, with the broad Atlantic thunder-
ing against it with a ceaseless roar.

At the eastern end, between Puerto Frances and Rincon Bay, there is a broad
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OF SANTO DOMINGO. 71

tract of land, admirably adapted for cultivation of coffece or sugar-cane. There are no
streams on it, however, and the occupants would be obliged to depend on wells for
‘their supplies of water.

Rincon Bay is a good-sized harbor, well protected by Cape Cabron. It is bordered
by a nearly continuous sand-beach, on which grows a forest of thousands of cocoeanut-
trees. The whole north coast is nearly without occupants. Port Jackson has a shed or
two, and the same may be said of Limon and Rincon; a few scattered sheds, occupied
by occasional pig-hunters, being the only signs of humanity. A couple of families live
at the mouth of the San Juan, and the next settlement is at Puerto Frances, where
there are two or three houses. Here there is a little nook, in which small vessels can
find a partial shelter. Just south of it, the coast is as wild and forbidding as it can
possibly be. The limestone is worn into sharp points, bluffs, coves, and islets, over
which the surf beats“with great violence.

In strong contrast with the wild nature of the scenery on the northern and eastern
coasts is the quiet of the shore of Samand Bay. Every little piece of beach is
crowded with graceful cocoa-palms. The hills are wooded down to the water’s edge,
except where a rocky bluff is too steep to support trees, and then bushes and trailing
vines take their place. The roar of the ocean gives place to a gentle ripple, and
every new picture seems to struggle to excel its predecessor in beauty. The south
coast is a succession of hilly headlands and little bays. Almost every indentation has
its level tract, and even far up on the hill sides are seen the garden patches and the
thatched cabins of the inhabitants. Many of them are American negroes, who
emigrated to Santo Domingo a generation or more ago. Most of the original
emigrants have died, or remain as very old people. Their children and grand-children
remain, a separate people, who rarely intermarry with the natives; usually speak
English among themselves, and retain a sort of Protestant form of worship; much
more intolerant of the religion of their Roman Catholic neighbors than these same
neighbors are of them. They are quiet, industrious, thrifty, and always well spoken
of as good citizens ; but they all look forward longingly to the time when annexation
to the United States shall give them a permanent guarantee of peace. The region
principally inhabited by these people is just around the port of Santa Barbara de
Samané, from la Flecha to a point half a dozen miles west of the town.

The little bay of Santa Barbara, which often assumes the name of the larger bay,
is a little land-locked harbor, entirely shut in from all winds, partly by the hills with
which it is surrounded, and partly by a group of small islands lying in front of it.
It is hardly equalled, certainly not excelled, in security or accessibility, by any port
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72 ON THE TOPOGRAPHY AND GEOLOGY

in the West Indies. The larger bay itself is an excellent shelter, although opening,
as it does, to the east; it is sometimes disturbed by winds from that quarter; but
once inside of the lesser bay, or behind any one of the numerous points, a vessel is as
secure as if she were docked. West of Santa Barbara, there are five of these points,
forming a succession of little side harbors, some deep, some shallow, but all well
protected. This part of the peninsula is pretty well populated, and the clean, well-
kept houses, nestling along the shore, present a scene of quiet beauty long to be
remembered.

CHAPTER IIL

TOPOGRAPHY OF THE REGION SOUTH OF THE MAIN CHAIN,

There is a marked contrast between the appearance and topography of the two
sides of the island. South of the central chain, there are broad prairies, immense level
tracts of forest, and long, heavy mountain ranges, reaching, some almost, others
completely, to the coast. The region is naturally divisible into three parts, each
having its local peculiarities, and differing alike in topography, climate, and vegeta-
tion. The first of these includes all the eastern part of the Republic, as far west as
the Jaina River; comprising all of the Province of Seybo, and part of Santo Domingo.
The second may be said to extend from the Jaina to the vicinity of the Ocoa River,
covering the remainder of the Province of Santo Domingo, and overlapping the margin
of the province of Azua; while the third and last region covers the remaining portion
of Azua to the Haytien frontier. '

The extreme eastern end of the island, forming the peninsula of Seybo, is made
up of the low, terminal portion of the mountains, and a broad plain. This plain
comprises about one-half, or nearly so, of the width of the tract on its southern
margin, and is in part savana, in part forest. As will be explained in detail in its
proper place, the character of the vegetation is dependent on geological causes, and
the presence or absence of woodland is a certain key to the character of the under-
lying formation. All that portion adjoining the coast, from the Jaina River eastward,
around the eastern end, until the mountains reach the sea, is clothed in trees. This
strip of forest is of pretty regular outline. It is from eight to twelve miles wide, and
west of Santo Domingo City, and gradually grows broader, until, near Higuey, it
acquires a width of fifteen to twenty miles. Immediately adjoining the coast, there
is almost always found a series of terraces. These acquire in all a total height of a
little over one hundred feet; although they are not always strictly recognizable as
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terraces, but rather as a series of slopes. Near Santo Domingo City, but three can
be distinctly made out—one on the edge of the river, corresponding to the bluff wall
of rocks of the sea-margin; a second is in the village of San Carlos, just outside of
the walls; while a third is directly outside of the village. A mile back of Santo
Domingo, the land is remarkably level, and about one hundred and fifty feet above
tide water. All the wells are of this depth, while in the city, their average depth is
about fifty feet. On the southeastern coast, this terrace character is well seen from
the sea, one bluff rising behind the other far inland.

In the neighborhood of the Jaina River, where it emerges from the hills, the soil
is a coarse gravel, often containing large boulders. Going eastward, the gravel loses
it coarse character, becomes gradually sandy, and finally almost a clay. All the
region east of this river, from the tree-belt to the hills, is a succession of beautiful
savanas, cut up by occasional water-courses, and, in parts, plentifully sprinkled with
ponds and little lakes. The savanas continue to beyond Higuey, interrupted by
strips of timber along the streams, and a little clump occasionally in low places,
where the drainage of the water supplies a greater amount of moisture than over the
other parts of the plain.

The line of juncture of the prairie and the coast forest supplies some of the
prettiest park-like views that can be imagined. In the vicinity of San Antonio de
Guerra, for example, the first intimation of the proximity of the savana is the
occasional appearance of a little grassy opening in the woods. These become larger,
more numerous, and close together, until finally the country becomes one continuous
park, carpeted with green, do:ted by clumps of trees, through which the cattle roam
in herds, while here and there may be seen the palm-thatched cottage of a herder,
embowered in a cluster of cocoanuts. On its northern margin the boundary of the
savana is exceedingly irregular. It is encroached on by numerous spurs of the
mouhtains, and, in its turn, not only sends long tongues back into the hills, but even
surmounts them in places. A very few of the hills are entirely grass-covered, while
many of the outer ones are divided between grass and forest. The peculiar-looking
hills near Bayaguana stand out like islands in the plain, and near Monte Plata are
some smaller spurs, not quite so isolated, but equally naked. About San Pedro and
Yamasa the plain forms deep bays, nearly shut in by the hills, and on its extreme
western edge the Savana of Santa Rosa is a similar extension, reaching to the Jaina
River.

Sierra Prieta is a prominent hill running out into the plain, the terminal point of
a long ridge between the Isabella and the Ozama Rivers. It is a low, conical peak,
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but can be seen for a long distance, owing to its isolation. West of the Sierra Part-
ridge, directly west of the Isabella River, is a very marked mountain range running
south from the central chain, and bearing two or three peaks worthy of notice. The
most northern of these is Siete Picos, or Seven Peaks, so called from the number of
peaks that can be counted on its summit. Directly south of it, not more than ten
miles off, is Mount Mariana Chica, a fine hill with a square top, one of the ‘best
known and most easily recognized mountains on the south side. Isabella River*
rises in the ridge between these two peaks, and running around the east side of the
the latter, it empties into the Ozama. Along the western base of the Mariana Chica
ridge,‘adjoining the Jaina, is a beautiful and fertile farming country that must some
day attract a thriving settlement. It is pleasantly variegated between savana and
woods, borders a fine river, and in some places acquires a width of upwards of a
mile. It was in this tract that there existed a town in the time of the early Spaniards,
now entirely destroyed, and its name forgotten by the people of the vicinity. Not
having access to any work on the history of Santo Domingo, I hardly feel warranted
in being very positive, though I have an indistinct recollection of having been told
that it was destroyed by an earthquake. It was called Buenaventura, and the spot
is now known as Monte Pueblo. The entire tract is overgrown with large forest trees,
one in particular, two feet in diameter, growing out of the corner of.a wall, while
others equally large have sprung up among the ruins. The walls of a few houses,
probably the more important ones, still exist as lines of stones, usually rough, though
in one case nicely squared. They are rarely more than a foot or two high, and in one
instance indicate a building of considerable size. One house stood in what is the
line of the present road, and the horse-trail actually winds among the stones that
once formed its walls, and crosses its principal room, the outline of which can still be
made out. Although the town was at a long distance from the river, and, in fact, far
from any considerable stream of water, but a single well has been detected, and that
is now dry, doubtless choked by debris from above. Anmother excavation exists, in
the shape of a vault, neatly lined with brick, about eight feet square, five or six deep,
and accessible by means of a well-like aperture of two feet square. This is usually
said to have been the treasure-vault of a Government mint, established here to coin
the gold washed in the vicinity. I have never been able to learn if this is a tradition |
founded on fact, or if it is simply a theory based on the presence of gold in the
# Tt must be borne in mind, that many local names are repeated in Santo Domingo, and care must be used not to
confound them. Thus we have this river, as well as the Isabella west of Puerto Plata ; we have two Yaqui Rivers,

two towns called Macoris, and, stranger still, two places in the Cibao called by the old Indian name of Hu-mu-nu-c,
within thirty miles of each other in a straight line!
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neighborhood, and the difficulty of explaining the existence of the cellar in any better
manner. Immediately below Monte Pueblo, on the east side of the Jaina, the savanas
begin, here high rounded hills, which fall gradually into the savanas of Porto Rico
and Santa Rosa.

West of the river, and entirely across to the Nigua, the hills are of pretty nearly
the same contour; but they are mostly wooded. This tract is well watered by a
succession of pretty little creeks emptying into the Jaina, and most of them are
lined with settlements, a house and its accompanying “conuco” being found at
almost every turn, their presence indicated at a distance by the inevitable cluster of
cocoa-palm. These hills end rather abruptly in an elevated plateau, where there is a
little cluster of houses called Cobre, which owes its existence to the effort—unsuccess-
ful, however—to establish here a mining town. The principal condition of success was
unfortunately wanting. Nobddy has been able to find a mine of copper, or anything
else. ‘

Similar attempts, with no better results, have also been made on the Upper Nigua
River, about nine miles above San Cristobal, where a few houses were built and a
trail cut. The houses have nearly fallen to pieces, but the road remains, and, poor
as it is, it is a boon to the scattered mountaineers who live through these hills. .The
Niguna River is a small stream with a wide, gravelly channel, often dry, except in
holes, for several months, and again, during the rain, a torrent that nobody dare cross.
AtTablasas it forces its way through and over a bed of limestone, forming a fine group
of falls and rapids. Further down the bed is usually a dry gravel beach. The beauti-
ful spring of ‘“La Toma,” (San Tomas?) three miles above San Cristobal, from which
‘pours a never-failing body of water, that gave me, on measurement, fifteen square
feet of cross section, fully accounts for the phenomenon. This is one of the most
beautiful little spots on the Island. The spring is a basin of over twenty feet across,
eight or ten feet deep, as clear as crystal, and boils out from subterranean channels,
some of them as large as a man’s body. It is at the foot of a steep hill, the part over
the pool being a precipice of white limestone, overgrown with moss, festooned with
vines, and with a graceful cluster of fern springing from every crevice. On one side
is a magnificent clump of bamboo overhanging the pool, while on the other, large
trees shut out the sun, and almost the light of day. The water runs down a narrow
valley for a few hundred yards before it enters the main channel of the Nigua River.
At a couple of hundred yards below the spring was a fall of some twelve or fifteen
feet, and this was taken advantage of (tradition says) by the Spaniards, to build a fine
dam of mason work. The water was thus carried off by a ditch, partly to a mill, ruins of
which still remain, and part was carried through a hill by a tunnel, of which some traces
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can still be made out. This diteh, after winding around a point of hill, crossed the gravel
bed of the Nigua by means of a channel confined between two stone walls, and thenskirted
the left bank of the river for half a mile or more to another mill, the walls of which still
remain pretty well preserved. The foregoing information is derived partly from sur-
veys made by Mr. R. Pennell and myself, and partly from the statements of an old
Haytien, M. la Plene, who assured me that when he arrived in the vicinity with
Touissant ’Overture, in 1801, then a boy of fifteen, the ditch across the river was dis-
tinctly visible, almost intact. The dam is now ruined from want of care. The water
has undermined it in several places ; the greater part finds outlet along the old creck
bed, but during the last year (1871), another channel has opened. The top of the
work, seven or eight feet wide, and as solid as a single rock, forms the only stone bridge
in the Republic! This place is much resorted to by pic-nic parties for the beauty of
the scenery, and the unusually good bathing facilities.

Another spot in the same vicinity, although equally noted, is not so much visited,
partly because of two additional miles of travel to reach it; partly because of the very
rough, rocky trail. This is the group of caves, known as Pomiel, on the same ridge,
but further up the river. The caves are several; two large ones connected by a few
narrow passages, but each having its outlet, form the principal attraction; while the
others are mere indentations in the face of a bluff. These larger caves are several hun-
dred yards in length, excavated through the white limestone of the mountains, and
consist of successions of large chambers, sometimes connected by good-sized corri-
dors, though oftener by passages so narrow as to admit a person with difficulty.
There are but few stalactites, and none of them of any beauty. One of the caves is
~ frequented by myriads of bats, whose dung forms a coating of a foot or two deep over
the floor ; while the other, known as the “ White Cave,” is almost entirely free from
these inhabitants.

From the vicinity of the caves the view out is beautiful. Half a dozen miles of
the narrow valley of the Nigua River can be seen, winding among the hills, while on
each side, the lower foot hills roll off like billows as far as the eye can reach, bounded
by the blue haze, or by the blue ocean.

The bottom land of the Nigua is wonderfully rich, and the cane fields, small as they
are at present, are an earnest of what could be, if a more energetic race were to take
them in hand. At the mouth of the river, half a dozen miles below San Cristobal,
are the ruins of a very large sugar estate. The walls of the house, built on a stone
terrace, indicate a degree of comfort nowhere found now in the interior; and the re-
mains of the mill show that there was a time when at least one establishment in Santo
Domingo rivalled the great sugar estates of Cuba.
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West of San Cristobal the long spurs of the higher mountains run down so as to
cut the plains bordering the coast into a series of bays. Immediately adjoining the
river, there is a range of hills reaching almost to the beach ; while the most direct
road westward from the town is over a high ridge. The coast here has a strong trend
to the southwest, and the hills run nearly parallel with it, leaving a comparatively
narrow strip of level land on the margin. Most of this land, especially near the hills
is a very rich black mould, unsurpassed for the cultivation of sugar-cane. Further
west, after passing the Nizao River, the soil becomes gravelly and the climate drier,
and near Bani our old friends the cactus begin to re-appear, becoming more abundant
the nearer we approach Azua. Many pretty spots occur along the coast, such as
Savana Grande, Palenque, and Nizao, each with its little settlement, and each is the
centre of a small sugar-growing region, which judged by its capabilities should at
least rival the most productive regions in the West Indies. Since the abolition of
slavery in Santo Domingo the country has been in an almost constant state of anarchy.
The repeated revolutions, each one destroying all the improvements made during the
preceding interval of peace, have completely ruined the people, depriving them of all
hopes of benefit from their labor. Three-quarters of a century of such experience
has almost eradicated all ideas of industry ; and the poor wretches dare not begin any
work on a large scale, for want of guarantee that they will be the better for their
trouble. The last four years of uninterrupted peace have been an epoch almost un-
precedented in duration, and the government certainly seems to be gaining strength,
slowly, but surely.

‘With this return of peace, there is a marked change coming over the industries of
the country. Clearings are being made, more and more numerous every season ; fields
of cane and tobacco are being planted, and the increase in the production of these two
crops is already very perceptible. This change is especially marked in the region in
question, and new fields are rapidly being cleared, and cane planted in almost every
available spot. With continued peace, it is not rash to predict that in a few years
this will be the greatest sugar district on the Island.

About Bani the country is nearly level, the soil gravelly, and the vegetation simi-
lar to that in the Santiago Valley. Near the town there is a very peculiar little hill,
extending about a mile out into the plain, called L.oma del Pueblo, and directly west
of this, about eight miles distant, is another, longer and higher, called las Tablas.
The intervening plain, as well as that part to the south is almost perfectly level, and
clad in a good growth of grass among the trees. It suppbrts large numbers of horses
and cattle, and about Savana Buey are not a few sheep. The latter do not seem to
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be even as highly appreciated as goats. They are never sheared, and are rarely used
for food. The plain runs up into the hills at Honduras, much less fertile than nearer
this coast, and strewn with large pebbles and boulders, the remains of an old beach.
Below Savana Buey, the plain runs down three miles to Calderas Bay, some parts of
whose shore are mangrove swamps, the remainder sand. On the long sand spit which
serves as break-water to shut the bay in from the ocean are one or two large salt-water
lagoons, communicating with the sea at high tide, and admirably adapted to the
manufacture of salt. The bay itself would be an excellent place for an excursion,
with plenty of gunning and fishing. The clear sea-bottom, a floor of sand on which
the star-fish and mollusk lie side by side, giving place in deeper water to the forests
of coral, through which myriads of fishes, more brilliantly colored than the rainbow,
loiter at their ease, or dart like flashes of red, green, or silvery light; the endless
variety of life below as well as above the water would give pleasurable occupation
alike to the sportsman or the naturalist, were it not for the infernal pest of sand-flies,
—a very Egyptian plague, so small as to be nearly invisible, and so painful in their
bite that a Jersey mosquito cannot compare with them.

Between the region just described and the main mountain range is a broad tract
made up of heavy mountains, with small intervening valleys. East of the Nizao
River is a high mass extending to the Jaina, in which the Nigua Riverheads. Again,
west of the Nizao, a similar ridge runs southward from the peak of Vanilejo, and
following close to the river it suddenly bends to the westward, carrying some of the
largest mountains visible on the south side of the range. The principal of these are
Manaclal, east of the Nizao, and west of it Barbacoa and loma de los Pinos. These
latter occupy the position of what Schomburgk calls Valdesia, though on what ground
I never could learn. His name is not even known in the neighborhood. Among the
southern spurs of Mt. Barbacoa the Bani River takes its rise, and along the upper
part of its calion is quite a good sized little settlement, called Recol, perched on the
hill sides. The principal occupations of the inhabitants are pig-hunting, and the cul-
ture of coffee, for which their steep hill sides are admirably fitted.

In the valleys of the Upper Nizao, as at Rancho Arriba and Rancho Abajo, not
to mention a hundred other spots in this practically unknown region, coffee flourishes
in a manner almost unknown elsewhere. Mr. Runnebaum reported to me a coffee-tree
at Rancho Arriba which he declared had more than a bushel of ripe berries! The
whole of this tract is a mass of sharp ridges, broad sloping hill sides, and beautiful
little nooks on the sides of mountain str eams ; a district capable of supporting thou-
sands of inhabitants. The only place permanently inhabited is the . valley of Maniel
on its western region, on the Ocoa River. The two spots, Ranchos Arriba and
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Abajo, are simply a house each, used periodically by the pig-hunters. I have seen
flourishing farms in Oregon infinitely worse off in location, soil and accessibility than
the average of this region. In 1869, I spent a week among these mountains in com-
pany with Mr. A. Pennell and a party of natives. There was nobody sufficiently
acquainted with them to serve as guide, and we were obliged to pick our way across
as best we could. Between Maniel and the Nigua there is not a single inhabitant
and hardly a trail. Pig-hunters’ trails penetrate from one side and the other, but
none cross the tract. The Valley of Maniel is a beautiful little spot of but a few
thousand acres, shut in by mountains on all sides, except where the cafion of the
Ocoa River gives a pretence of a level road. The road from Honduras to Maniel cross-
es the river only thirty-five times! Of course this means that during the rains this
route is impassable, and the inhabitants of the valley must cross the mountains
towards Azua, if they wish to communicate with the outside world.

‘West of the Ocoa River the mountains are quite heavy, and send a spur south-
ward which reaches entirely to the beach. This spur is'low and is crossed by two
passes, one from Maniel, the other called the Pass of the Numero, a road running
around the north side of Las Tablas hills. Still a third route skirts around the end
of the range, following the coast, often on the beach. This, though longer, is often
used in preference to the Numero on account of its being much smoother. The
vicinity of Azua, that is to say, the tract lying east of the town, could hardly be
more desolate. It is a nearly flat, perfectly dry tract, overgrown with thorny acacias
and cactus, while thickets of the Maya or hedge pine-apple, render it yet more im-
passable and unattractive. The whole neighborhood of the town is alike barren, dry
and thorny. But three or four miles to the southwest, at los Conucos, the character
of the country changes suddenly and entirely. This is a level, sandy region, where
from geological causes, the subsoil at a depth of but six or eight feet is permanently
saturated with water. Here is the richest sugar-cane region on the Island, although
it is at same time one of the most unhealthy. . In ordinary years, rain is almost un-
known here; but when, as occurs sometimes, it does rain, the whole region becomes
little better than a swamp.

Back of Azua, that is to say, up to the hills, the same acacia and cactus thicket
continues, broken only where a miserable little stream furnishing a narrow strip of
moisture, produces a corresponding change in the trees. On the Agua hedeondo, or
stinking water, there is a grove of Mango trees, and more remarkable still, the only

~ date-palm I have seen on the Island. TIts rough stem and almost solid ball of foliage
looked like an old friend, the more welcome because I came upon it unexpectedly in
the woods. Although so old as to be almost past bearing, its vigorous, healthy ap-
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pearance was proof abundant that the climate is not inimical to the plant. This tree
must be of very great age because, not only do its size and general appearance indi-
cate it, but a gentleman now over fifty years old told me that he remembered it an
old tree in full bearing while he was a very little boy. ‘

Directly north of Azua there is a great mass of mountains lying east of the
Constanza Pass and northwest of Maniel, entirely uninhabited and practically un-
known. We have penetrated it for short distances from various directions, but in
the absence of all trails or guides, and in view of the almost impassable character of
the jungle with which it is clothed I have not dared to attempt to cross it. On
Schomburgk’s map are placed several peaks in this region to which we obtained bear-
‘ings, but I have never been able to ascertain how he obtained the data for the heights
attached to them. So far as I can learn, after careful inquiry, he did not ascend them
or even get so near to them as we did; and I cannot believe that Loma Tina is as
high as his figures make it. So far as an eye estimate will warrant me in the ex-
pression of an opinion, I do not think it so high as the peak of the Yaqui, although
it is certainly a high mountain. It is a long slope ending in a point from which
the opposite side descends precipitously. It is surrounded by many other points
approaching it in height, say over 6,000 feet, so that it is not so prominent, nor so
imposing an object as the silver-capped “ Rucillo,” the father of the two Yaquis.

Unfortunately, the disturbed political condition of the region towards the Haytien
frontier, including all or nearly all of the country to the west and northwest of Azua,
has prevented us extending our investigations in that direction. Accompanied by
Mr. Pennell, I have made a single journey across the Constanza pass, emerging on
the south side, almost in view of San Juan; Mr. Pennell had previously visited the
same part, and afterwards made a boat-journey along the whole coast to the Haytien
line at the mouth of Rio Pedernales, including a visit to Beata and Alta Vela Islands.
There trips, meagre as they were, gave us all the information we possess, beyond what
can be culled from common report and the maps of our predecessors. I have not
hesitated to follow the map of Sir Robert Schomburgk in detail, in this region, as well
as to copy the whole of Hayti from the same source, since I found that this map is
excellent in its main features ; very much better than could have been expected, con-
sidering the circumstances under which it was made ; and have consequently availed
myself of it in this, the only region where our own work did not extend.

For information in regard to the character of the San Juan Valley, I am mainly
indebted to His Excellency, President Baez, who has frequently described this region
to me in most enthusiastic terms. From the road between Constanza and A zua, there
‘can be seen a broad valley extending to the northwest as far as the eye can reach,
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bounded by high hills on each side, and occasionally encroached on by a small spur.
This valley seems to be nearly level, and its appearance at a distance certainly war-
rants the glowing pictures painted by all who know it. It is said to be extremely
fertile. It seems that the dry character of the Azua and Monte Cristi regions does
not extend to it, and the “ Guinea grass” with which it is clothed perennially is said
to completely hide the animals grazing among it. During the ‘“old Spanish time,”
before the revolt of the colonies, this is said to have been the richest region on the
Island.

Myriads of cattle roamed on the plain where now not an animal is to be seen. The
Government is now gradually resuming its occupation of and jurisdiction over the
valley, and even as I write, news arrives that San Juan has been made a permanent
military post. The significance of this step will be apparent when we consider that
the place has been abandoned since 1868, or only occupied for a day or two at a time
by “raiding ” parties. South of this region, separated by a range of high hills, is
another valley which runs uninterrupted from Azua to Port au Prince.. This is said
to be narrow, and except at its western end, not so fertile as the other. In it are sev-
eral lakes; two of them of considerable size, neither connected with each other nor
with the sea. Still south of these lakes, is another range of hills, the Sierra Baburuco,
which form a sort of wall cutting off the southern peninsula from the adjacent re-
gions. Mr. Pennell describes this peninsula as a flat region, densely wooded and
~ well watered. Mr. Luis Durocher, a very intelligent and well educated gentleman,
and one unusually well acquainted with most matters connected with his country,
informed me that this tract is sparsely inhabited by a people most probably the
descendants of fugitive slaves. He describes them as apparently pure negroes,
savage, nearly or quite naked, not living perma_mentlj7 in.any one place, and speaking
a language peculiar to themselves,—an almost unintelligible patois of French. It is
said that the peninsula is full of mahogany, and other valuable woods, almost untouched
as yet by the axe.

The south side of the Island is watered by many more rivers than the north side;
but they are smaller and comparatively unimportant. They may be divided into two
classes: those that take their origin in the central chain of mountains, and those
that flow from the spurs and subordinate ridges. To the first class, belong the
Macoris, Ozama, Jaina, Nizao, Ocoa, and Southern Yaqui, sometimes called the
Neyba.

The first two of these are the only ones worthy of special note, since they are
navigable for a few miles from their mouths. The others are not navigable even for
A. P. 8.—VOL. XV. U.
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canoes, and are only of interest from the amount of area that they drain. East of
the Macoris are the rivers Yuma, Puiabon and Soco, small streams winding through
the plain. Between the Macoris and the Ozama is the Brujueles, a mere rivulet in
width, but of great length, which has no mouth, but sinks into the plain at a distance
of several miles from the coast. The Ozama receives two branches, the Yabacoa
from the east, and the Isabella from the west, both large streams, the latter coming
out of the mountains near the head of the Jaina. The rivers of the second class,
those rising at a distance from the main water-shed, are the Nigua, Bani, Via, and
others of less note. Although so much of this side of the island is plain, it is all
well watered; the traveller need never suffer from thirst, unless perhaps in the vicinity
of Azua, where streams are scarce.

The principal harbors on the coast are the great Bay of Ocoa, well shut in from all
winds except that from the south ; Calderas Bay, an entirely land-locked lake, opening
to the westward, and furnishing as good a harbor as could be desired, and Santo
Domingo, a mere roadstead. Vessels here have to lie a quarter or even half a mile
from the shore, where a good anchorage is afforded, although with but little protection
from storms. Vessels drawing not more than ten feet of water can enter the river,
and tie up at the city front. Besides these, there are innumerable little ports, avail-
able for coasters ; the best one of which is Palenque, near the mouth of the Nizao
River.

Off the coast are a few islands of but little importance and, except Alta Vela,
‘uninhabited. Saona Island at the southeast corner is nearly crescent shaped, about
fifteen miles long and two or three miles wide. It is flat, densely wooded and abounds
principally in mahogany, goats, logwood, and mosquitoes. Catalina and Catalinita
Islands near it, are much smaller, very similar and even less remarkable. Off the
extreme south point of the southern peninsulais Beata Island, very similar to Saona,
except in size and in being slightly elevated in the middle. It is about three miles
wide by five long, and is covered with a thorny thicket in which the “cat’s-claw ” or
“wait-a-bit ” vine predominates, to the detriment of the clothing of the unfortunate
who ventures to explore it.

Southwest of Beata is the still smaller islet of Alta Vela, a high hill of five or
six hundred acres, looking at a distance like a ship under sail, whence its name. It
is noted for a deposit of hard phosphate of alumina, which has attracted various
persons who have mined here with indifferent success for a number of years. The
island is entirely without fresh water, the supply being either brought from Beata or
distilled on the spot. In its neighborhood is a group of naked rocks known as Alta
Velita, having nothing about them, however, worthy of note.
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PART II

GEOLOGICAL FORMATIONS.

CHAPTERIV.

THE SIERRA GROTUP.

No formation older than the secondary era, has been found on the Island; the
oldest group, being the great mass of slates, conglomerates and limestones which
form its core. These are uptilted and broken by numerous intrusive masses of crys-
talline rocks which may be, for convenience, grouped under the generic term of syenite,
since they almost invariably consist of the three necessary minerals, quartz, feldspar,
and hornblende.

Flanking the slates, etc., of the Sierra, there is a broad development of Tertiary
marking all the northern and a part of the southern side of the Island, and this in turn
is bordered by a more recent deposit of limestones and gravels which I shall call the
coast formation.

The SIERRA GROUP forms all of the great mountain mass of the interior, extending
the entire length of the Republic.*

It also constitutes the greater part of the Peninsula of Samana, and appears as a.
single little outlier, under the Tertiary, near Puerto Plata. It everywhere shows the
evidence of active subterranean forces, being not only metamorphosed, with hardly a
single local exception, but is eveI"yWhere much uptilted, and usually, strongly folded.
Over much of its area, the metamorphic action has been so complete as to destroy the
traces of stratification, or to so nearly obliterate them, that they are apt to be con-
founded with cross fractures. This is most markedly the case in those regions,
especially in the eastern half of the Island, where the rocks take on a serpentinoid
character. Near Yamasa, for instance, I amused myself on the face of a fine bluff in
trying to decipher the lines, and found that I could construe them to suit any theory
of direction of dip desired. The same thing occurs again at Piedra Blanca on the
Maimon River in the Province of Vega.

But enough of the stratification is preserved to show conclusively that these beds

* And it seems to form at least one, if not both the long peninsulas of Hayti ; at least the appearance of the
mountains is such that it induced me to draw this inference when, a year or two ago, I skirted along the coast, a mile
or two off shore. The contour and general character of the mountain ranges of Hayti are identical with those of the
central range of Santo Domingo, — high, rough, irregular and heavily wooded.
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liein a series of east and west folds, the line of folding and upheaval corresponding very
closely with the axis of the mountains. The thickness of the deposit is very difficult
to determine, since no continuous section exists, where one can be certain of having
all the beds, and of not being deceived by repetitions. On a very rough estimate,
not based on measurements, however, but only on the broadest kind of vague generali-
zation, in the cafions of the Ocoa and Nigua Rivers, and again on what I saw of the
formation in the vicinity of the Pico del Gallo, we might set down the total thickness
at anywhere between 2,000 and 4,000 feet. It must be understood that this broad
margin is not the result of want of care in observation, but arises from the almost
absolute impossibility of finding a reliable section. In one region a group of con-
glomerates occurs ; in another, within forty or fifty miles these same beds are repre-
sented by limestone, without a pebble, and on the same strike within another twenty
miles, neither limestone nor conglomerate is to be found ; all is a semi-talcose slate too
friable to yield a hand specimen, and with no distinguishable stratification. Add to
this the partial obliteration of character by different degrees of metamorphism, and
the sometimes total obliteration of bedding, and the reasons of my cautious statement
must be sufficiently obvious.

In the interior of the mountains, especially in the western two-thirds, the disturb-
ance has been greatest, and the reason appears, in the existence of great masses of
eruptive rock which have pushed up the slates, broken them, and in some cases pene-
trated them by dykes to a distance of several miles from the parent mass. In some
cases pieces of the wall rock are found inbedded in the syenite; and pebbles one-half
syenite the other jaspery slate are not rare.

In its original state, this group of beds seems to have consisted of a series of clay
shales, thinly bedded, others more heavily bedded and with layers of sandstone, con-
glomerate, limestone, and heavy bedded sandstones. The changes produced in these
rocks by metamorphism are almost infinite, On the Ocoa River the shales are so
nearly unaltered that I have repeatedly searched in this region in hopes of finding
fossils. In the cafion of the river they are gray and friable, with an occasional bed of
sandstone ; further south they are red, and give rise to numerous salt springs ; still
further south they contain more numerous beds of sandstone, and are brown and more
sandy in texture. These same shales are modified at Recol into a granular, greenish-
black material resembling an impure serpertine,* while on the Nigua they appear as
green, gray or brown jaspers with broad conchoidal fractures, gradually changing

* A similar change occurs on the north flank of Monte Diablo, California, where I have followed the same bed of
rock along a series of outerops ; in one place, simp'e unaltered sandy shale, gradually modifying until it became in
another a nearly pure serpertine. See Whitney, Geol. Report Cal., vol i. p. 22.
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again within a few miles to a more serpentinoid form, to reappear as the same jasper
on the Jaina, and to again change, on the Upper Jaina and in nearly all the moun-
tains eastward, into a whitish rock, more or less talcoid and profusely stained with
iron. On the north side of the island the modifications of the shale are just as great.
The sandstones also undergo an equal number of variations, appearing of all colors
from black or dark gray sandrock te a white, granular quartzite. In short, nearly
every color is represented; and naturally, all degrees of texture from the coarse
conglomerate of San Jose de las Matas, or Maniel, to the shale above described. In
one place only did I find siliceous segregations like the chalk flints, or more
probably, like the corniferous limestones of the New York geologists. Inthe hill just
west of Bani the rock is a limestone, and in it are numerous streaks, lying in the
plane of stratification, of a light brownish limestone, very tough and breaking with
an irregular fracture. Near the base of the series, apparently, are strata of con-
glomerate, made up of pebbles very similar to those of the surrounding beds. These
pebbles seem to have been brought from long distances, since they are almost
invariably rounded by attrition. They are largest on the Upper Ocoa, near Maniel,
and on the north flat of the range near San Jose de las Matas; but at these points
they are rarely more than a few inches in diameter. I have endeavored in vain to
find the probable source of these pebbles. They are certainly not from the adjoining
beds, although lithological researches were not wanting. They are not derived from
any deposit encountered by us on the Island, since the conglomerate strata extend
nearly, if not entirely, to the base of the stratified rocks. It is not probable that
further examination to the westward, in the yet unknown portions adjoining Hayti,
or lying within its borders, will develop their origin, since such a discovery would be
foretold by increase in the size and angularity of the pebbles in that direction. They
must therefore have been derived from some land then existing most probably to
the north or northwest of the present island, but now submerged or destroyed. The
conglomerate is variable in its character and the changes take place over com-
paratively limited areas. On the north side it is almost always cemented by a
coarse-grained red sand, the surfaces of the contained pebbles being stained by the
ferruginous nature of the matrix. This is the rule where the metamorphosis is not
very perfect. In one place, west of San Jose, the whole mass is rendered nearly
homogeneous in texture, the fracture crossing matrix and pebbles alike. In another,
on the Mao River, the whole is changed to a dark olive green, the coloring matter
‘having stained even the interior of the pebbles. On the Ocoa, some of the con-
glomerate is cemented by lime instead of sand, and in this case the pebbles are not
A. P. S.—VOL. XV. V.
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so numerous as to be always in contact. This peculiarity gradually changes to the
eastward, so that the conglomerate is represented on the Nigua by a group of beds
in part pure limestone, in part an impure limestone, containing occasional pebbles.
This last is the stratum from which fossils were obtained.

One bed near Maniel is made up of little grains half as big as an ordinary pea,
almost uniform in size and with little or no cementing sand. On the Nigua River
the limestone acquires its greatest development. Here the metamorphic action has
been unusually well marked and the formation is represented mainly by limestones
and jaspers. The stratification also is unusually well preserved, so that a good
section is attainable. The lime-strata of the Ocoa are apparently all repeated on the
Nigua, and the conglomerates are replaced by beds containing but few pebbles, the
matrix being either a pure, or more usually, an earthy limestone. This latter rock,
at two localities on the river, yields fossils, in a bad. state of preservation for
extraction, although occasionally recognizable. The shell substance is completely
crystallized so that it is next to impossible to extract a thick shell in such a manner
as to expose its surface. Of hundreds of attempts to obtain a specimen of a very
common 7rigonia 1 have only succeeded once or twice in obtaining a little piece of
the surface; the fracture always taking place among the crystals of cale-spar into
which the shell has been cemented. The univalve shells invariably break across and,
in_a word, the collector has to content himself with the few imperfect fragments
found weathered out. Nowhere else have fossil mollusca been discovered in this
formation in Santo Domingo, and only in one other instance have I found any other
fossil in it. Three or four miles west of San Jose de las Matas I was fortunate
enough to discover two fragments of the same limestone, being of a dark bluish-gray
color, on the surface of which can be detected, faintly marked, the stars of a coral.
Doubtless by means of polishing they can be brought out. These are of especial
value, being the only traces of corals yielded to us by the formation; unless indeed
a stray pebble, found on the surface of the ground near Bani, also containing corals,
may belong to the same group. On the Peninsula of Samana the limestones are
highly metamorphosed, and here occurs a very curious mixture. In some cases the
limestone has a few scattered scales of mica imbedded in it; in others the mica is so
abundant as to form layers, while not infrequently, especially in the eastern part,
mica slate, alternating with the limestone, is not an unusual feature. This is the
more remarkable since it occurs nowhere else on the island, and in only one other
locality is mica slate found and there in hardly noticeable quantities.

With so fewr data it would seem hazardous to venture a determination of the
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geological age of the group of rocks in question. But a careful study of the scanty
material at my disposal reveals the existence of a serrated oyster, a Trigonia, a
Turritella, shells resembling Ancilluria, Natica, Pugnellus (?) and Mactra, besides
a Fusoid, one fragment that seems to belong to the group of Pterocera, at least it is
an alate shell, bivalves that may prove to be Cucullea and Lema, and better than all
else a beautiful little Ammonste in perfect preservation, and a fragment that I think
more careful study will decide to be a piece of a Baculite/! From the above list it
will be seen that there can no possible doubt of the Secondary age of the rocks. The
Ammonite restricts it so far. The style of the Ammonite besides confines it to the
two groups of Jurassic and Cretaceous, a determination corrobated by the Zrigonia,
which further belongs to a type much more common in the latter than in the former
formation, resembling 7. Emory?, Con., 7. Evansana, Meek, and 7. Mooraena, Nob.
(7' crenulata Roem., not Lam.) In fact I am not sure but that the second of these
species is also found in New Grenada, whence it was previously described by Mr. Lea
as 7. Tocavmaana,* and that the present one may have to be included under the same
name. The gasteropodous shells are of but little real assistance, although the Ancillaria
belongs to a type as yet only known by one or two species high up in the Cretaceous ;
the oldest members of the family being in that horizon. The Naticoid of course has
but little weight, while my generic determination of the (?) Pugnellus is not sufficiently
sure to warrant me in availing myself of this really valuable aid.

The Mactra is not of any great stratigraphical value, and the other bivalves are
of still less importance. The Baculdte, if it should prove to be such, is a little frag-
~ ment so imbedded in the matrix that it will have to be developed by grinding or
polishing, since any other process would inevitably destroy it. It will be thus seen
that the formation is either Cretaceous or Jurassic, and the preponderance of evidence
is in favor of the Cretaceous. This receives additional weight from the results of
the labors of other geologists in the Caribbean region.

Mr. Robert Etheridge examined a small lot of fossils from the coast of Venezuela for
the Geological Survey Commissioner of Trinidad, with a view of throwing light on
the age of a similar deposit in that island, and reported} “ Pteroceras, Cerithium,
Turritella, Trigonia subcrenalata,f Ostrea Couloni, Arca, Cardium and Echinus ;”
observing that “the Zrigonia may with certainty be referred to the same species
obtained at Bogota.”

The Geologists, Messrs. Wall and Sawkins say of the fossiliferous limestones

* Trans. Amer. Phil. Soc., Philadelphia, 1840, p. 255, pl. 9, fig. &
1 Report on the Geology of Trinidad, 1860, pl. 166.
1 Most probably identical with Lea’s Zocaimaanda.
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(p. 34): “Limestones are rare, do not exceed ten to twenty feet in thickness, are
extremely compact, and their fossils usually partially or entirely transformed into
highly crystalline spar.” Had they been describing the Dominican deposits instead,
they might have used the same words.

In 1860 Mr. L. Barrett, then colonial geologist of Jamaica, published a short note
in the Journal of the London Geological Society,* in which he describes the Cretaceous
deposits of that island and mentions the existence of Inoceramus, Hippurites, Nerinea
and Bulla, but does not attempt to fix the exact age. Still later, Mr. Etheridge pre-
pared a memoir for the geological report of Jamaica,} in which he discusses all of
the information obtained to date. By a clear and exhaustive examination, he proves
that the Jamaica Cretaceous is most probably on or very near the horizon of the Gray
Chalk. The total number of fossils collected by the Jamaican Greologistsis 13 species of
Mollusca, 1 Echinoderm, 5 corals and 1 Rhizopod ; but little better luck than wehavehad.

Dr. P. Martin Duncan has elaborately studied and described the fossil corals of the
‘West Indies,] baving had large collections from nearly all of the islands at his disposal.
He is quoted by Mr. Etheridge as anticipating the discovery of Cretaceous rocks in
Santo Domingo on account of some corals from the Miocene of the Cibao, which
seemed out of place in that formation.|

From a long familiarity with the “ Nivaje shale,” which is s1mply the middle part
of our Miocene, I am incline to doubt Dr. Duncan’s specific determination of the coral,
rather than accept his conclusion. All of the Cretaceous debris in the Miocene of
Santo Domingo—and it occurs abundantly—exists as highly metamorphosed pebbles ;
the metamorphic action seeming to have been completed before the deposition of the

overlying fossiliferous strata. In fact Dr. Duncan himself§ is not perfectly sure of

* Loc. cit. Feb. 1860, p. 324. ’

t+ Appendix V. Geol. Report, p. 8306 et seq. 1869.

1 Quart. Jour. Geol. Soc., vol. xix. p. 406, and vol. xx. p. 20.

| Etheridge, loc. cit. p. 308, says, ‘‘Dr. Duncan has also stated his belief that ¢‘the Hippurite limestone exists in
the neighboring island of Santo Domingo, basing this opinion upon the fact that corals having very decided lower
cretaceous affinities were noticed in Miocene Strata’ in that island. He noticed having found the European lower
chalk coral Astrocania decaphyllia in the Jamaican Miocene ; Phyllocenia sculpta, from the Gosau and Uchaux beds,
was also found in the Nivaji shale in St. Domingo, associated with four other species of Turonier affinities in the
same shale.”’

§ P. J. G.8.vol. 19, p. 450. He says : ‘‘In the yellow shale there is a ramose coral which, provisionally is classed
with Phyllocenia. With one exception its structural characteristics agree with a very remarkable coral, which has
been referred to many genera, having been called by Goldfuss, Madrepora limbata, by Brown Oculina limbata, by
M’Coy Gemmastrea limbata, and by Milne-Edwards Stylina limbata. Our species has no columella visible, and
although it is notorious that the little sharp collumelle of Styline constantly fall out, still I have considered it
advisable to disregard this and to classify the form with Phyllocenia, and to state the probability that other specimens
will determine the presence or absence of a columella. Another species so closely resembles Phyllocenia sculpta

(Michelin, Zooph, pl. 71, fig. 1 and 3), that it can only be considered a variety with a tile-shaped corallum.” The italics
are mine.
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OF SANTO DOMINGO. 89

the identification, so his prophecy has received a better fulfillment than it merited. In
saying this, however, I do not wish to be understood as having the least desire to
disparage the really valuable work done by that excellent student.

Before leaving this formation there is another subject that merits at least a passing
notice. Almost everywhere the metamorphosed slates carry quartz veins, sometimes
barren, sometimes auriferous. These veins are usually small, rarely more than a foot
or two in width, although one instance occurs on the Upper Jaina River, where a
width of over twenty feet is attained. In no case have T had reason to suppose these
masses filled fissures, in the ordinary sense of the term. In every instance where a
good outcrop occurs, so that its nature could be clearly made out, the quartz is found
inter-bedded or inter-stratified with the slate, following its contortions and intimately
united on the sides. In other words they are true veins of segregation. They are
most numerous in the vicinity of the injected masses of crystalline rock. They occur
also quite abundantly in the whitish talcose rock of the main ridge, as for instance,
on the Bonao road, and again in the neighborhood of Yamasa. But one strongly
marked feature has been observed to characterize all of the veins. Those nearest to
the intrusive rocks are always gold-bearing ; and those at a distance from them are
invariably barren. This has been abundantly proven by innumerable examinations.
No vein-mining for gold has ever been undertaken on the island, but I have caused
nimerous analyses to be made of specimens from various localities, always with the
above results ; and further, as a natural influence, every stream running through the
metamorphic rocks in the immediate neighborhood of masses of syenite carries gold
in its sands, while all of those running exclusively in the syenites, or at a great dis-
tance from them, are without the precious metal. Thus the Nigua and Jaina Rivers
are barren at their heads, but immediately on ‘entering the slates they and all of their
tributaries are gold-producing. The upper waters of the Nizao, Ocoa, and their
upper branches carry gold, while the Majoma, entirely in crystalline rocks, is barren.
Not to multiply éxamples, the same may be said of all the north face of the Cibao
range, west of Santiago, while east of Vega in the north, and east of the Jaina River
on the south, that is, east of the eruptive rocks, no gold has ever been reported.

It is also in this formation that the little copper of the Nigua and ‘the fine iron
deposits of the Maimon occur. These will be described in detail in their proper
places in connection with the description of the local geology.

A. P. S.——VOL. XV. W.
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90 ON THE TOPOGRAPHY AND GEOLOGY

CHAPTER V.

INTRUSIVE ROCKS.

The Cretaceous rocks which form the basis of the Island are elevated into a series
of folds and undulations by an immense mass of granitoid rocks, which appear as a
“masseve eruption ”* occupying the heart of the range and forming a belt, sometimes
entire, but more usually consisting of. two, three or more parallel lines. Although
the Pico del Yaqui is entirely composed of this rock it is the exception rather than
the rule to find it making up the higher points. It seems to have forced up the meta-
morphosed slates in great masses, and shows itself at their bases or along their flanks,
exposed as often by denudation as by actual outflow. Its general direction is much
~ more to the northwest, as a whole, than the axis of elevation of the chain; so that
although its western half coincides with the trend of the mountains its eastern end
bends far to the southward. This eastern end also covers a greater width than any
other part, extending continuously or nearly so from the head of the Jaina to far
down on the Nizao. In the mountains northwest of the Peak of the Yaqui the
eruption has taken place along three parallel lines, throwing up the slates into the
high summit-ridge to the south, and making two marked synclinal axes, on the edge
of one of which is the tall Pico del Gallo. The most northern of these exposures is
quite near the northern base of the range, and it is more than probable that this is
due to denudation, since the slates, although uptilted at high angles, are not raised
to an altitude at all comparable with those further south.

On some parts of the margin of the eruptibn the overlying rocks have suffered
much fracturing, and the subjacent molten matter has been injected into the fissures,
sometimes to a distance of several miles from the nearest surface exposure of the
parent mass. This is notably the case on the Jaina and Nizao Rivers. On the former
stream, at and even below the mouth of Madrigal Creek, the jaspery slates are seamed
‘with dykes of all sizes from a mere thread up to many feet across; while the nearest
exposure of the mass is near Catare, eight miles further up the river. So on the
Nizao, dykes occur almost as far west as Maniel, while the western margin of the
main eruption is between the Nizao River and its tributary, the Majoma, which enters
it from the east.

A remarkable feature of the intrusive rocks of Santo Domingo is that, although
all are of Tertiary age or at earliest, some of them may date back into the latest

* Richthofen, Natural System of Volcanic Rocks, p. 9.
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OF SANTO DOMINGO. 91

epochs of the Cretaceous, while the newest are even more modern than the Miocene,
they are similar in composition and in all their leading features to what have hereto-
fore been considered peculiar to older geological periods. Richthofen* dwells at
length on the idea that granites and  granitic rocks,” as well as “ porphyritic rocks”
are almost exclusively paleeozoic, quoting as a modern instance of the latter, the
Liassic age of some outflows in the Sierra Nevada of California.

The same author uses the fact of the eruption taking place during or subsequent
to the Tertiary as one of the characteristics in his description of “ Voleanic rocks,”
from which he strictly excludes all forms similar to those found in Santo Domingo.
The oldest eruptions here must have taken place after the deposition of the Cretaceous;
but since we are not yet able to decide the exact position in the scale for our Cletaceous
strata we are equally unable to determine the earliest possible epoch at which such
eruptions could have taken place. It could not have been earlier than the period of
the White Chalk of Europe (Senonien); and the probabilities are in favor of their
occurrence during the long Eocene period. Ample proof exists that the main range
acquired its present contour and nearly its present height, that the eruptive rocks had
appeared, and that the metamorphism of the Cretaceous was completed before the
deposition of the Miocene began. But another point yet remains not less remarkable
than the first, when examined in view of this theory. The Monte Cristi range is
composed, with one or two insignificant 'local exceptions, of Miocene Tertiary. Its
elevation could hardly have taken place before the Pliocene, and possibly was not
completed until late in that era. Near the summit of the range, for a distance east
and west of forty or fifty miles, dykes are not rare, and some of them are of con-
siderable size. These dykes are composed of a rock not only having a general resem-
blance to that of the Cibao range, but I have collected hand specimens mnorth of
Macoris which would defy the most practiced eye to distinguish them from portions
of the main central mass. Not only do they contain the same minerals, but those
minerals are combined in the same manner and proportion, and the general appearance
of the two are the same. Yet it must be borne in mind that the Cibao rocks cannot
be later than the Hocene, while those in the Monte Cristi range cannot be older than
the Pliocene. The whole Miocene period intervened between the two sets of eruptions,
and still a uniformity of character was retained. Nor can the objection be raised
that the resemblance is only a partial one, due to a second eruption in the Cibao
range synchronous with the dykes further north. It is not impossible that such was
the case, although I have never seen any reason to suppose so; but granting it, all of

* Loc. cit. pp. 9, 85, &ec.
t Loc. cit. p. 41.
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92 ON THE TOPOGRAPHY AND GEOLOGY

the eruptive rocks of the range have so strong a family likeness that the objection
falls to the ground.

The resemblance that runs through all the intrusive rocks of Santo Domingo is
much more marked than would be anticipated over so large an area. Little or no
true granite exists, but in its place occurs syenite, varying in the size of the crystals
and in the proportion of admixture, but in almost every case a compound of recog-
nizable grains of quartz, feldspar and hornblende. Usually the material is so grouped
that one ingrediertt preponderates but little over the other, and the mass presents the
ordinary mottled-gray appearance. But occasionally one mineral increases at the
expense of the others, or perhaps disappears entirely. On the Jaina there is a locality
where the rock contains large crystals of hornblende, the. interspaces being filled up
with smaller ones of quartz and feldspar. In some of the specimens collected by
me the hornblende is almost the only mineral visible. Mica rarely occurs, but in the
same vicinity is another locality where a yellow rock is composed exclusively of
quartz and mica, and yet another which yields a mixture of quartz and feldspar only.
These, however, are very trifling local exceptions and form but a small percentage of
the whole. For more detailed descriptions of the variations ‘which these rocks
undergo, I must refer the reader to the descriptions of the local geology.

Besides the granitoid rocks, there remains one other yet to be described. In the
mountains north of Bani there is an outflow of porphyry, which I have never suc-
ceeded in discovering, although I have at various times encountered, perhaps in all
half a dozen, pebbles and boulders in the river. The rock is a dark-brown or black
paste, in which are embedded crystals of feldspar an inch across. Despite three
years of constant, careful search I have never found this or any other true volcanic
rock elsewhere on the Island.

An instance of the uniformity of the geological phenomena in the Antilles occurs
in the fact that similar rocks ejected at about the same period are found also in
Jamaica. The geological report of that island describes “ metamorphosed secondary
shale, sandstone and conglomerate” underlying undoubted cretaceous beds cut
through by “dykes of intrusive diorite, syenite and granite.”
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CHAPTER VL
MIOGENE.

All of that part of the Island which lies north of the Cibao Mountains, except a
part of the peninsula of Samani, is made up of Tertiary rocks, usually bordered by
a narrow strip of more modern age. They also form one or two insignificant de-
posits on the south side about San Cristobal and the Nizao, and are said further to
cover a part or all of the valley of the lakes running to Port-au-Prince in Hayti.®
The work of the geological survey not having extended to the latter region I shall
confine my observations to the others.

The district covered by this formation in the north, including its extension into
Hayti, towards Cape Haytien on the west, and into Samana and south of the bay
east, is little less than 150 miles long, although, cutting off these prolongations, it
forms a compact area of about 100 miles long by 30 miles wide, or say, in round
numbers, about 3000 square miles. It abuts against and even overlaps the lower
foot hills of the central chain, underlies the whole valley of the Yaqui and Yuna,
makes up the entire northern or Monte Cristi range, and sends others along both
sides of Samana Bay. In the south it forms a little group of hills extending from
near the Jaina River across the Nigua, and thins out in a few isolated patches
towards the Nizao. Its total thickness in the vicinity of the Nigua River is about
400 feet, and it is made up of a succession of brown earthy and sandy beds, occasion-
ally calcareous, superposed on a thin stratum of conglomerate. The top of the
series is a rather compact calcareous deposit containing corals. The fossils, except
the corals, are usually badly preserved and very meagre in species; a small oyster,
two species of Pecten, and some echinoderms being the only recognizable forms.
Besides these, a few internal casts of gasteropod shells have been discovered. The
corals are so imbedded in their matrix that they can only be collected satisfactorily
when they are weathered out, and this same process of weathering is only too apt
to destroy the delicate structure of their surfaces. They are however nearly all of

* Quart. Jour. Geol. Soc. Lond. vol. IX. p. 116.

Dr. Dickson, of the U. S. Steamship Swatara, kindly presented me with two or three fossils, too imperfect for
determination beyond the facts that they are new to me, and that they are evidently Tertiary. He brought them
from Azua, but did not know their exact locality.

A. P. 8.—VOL. XV. X.
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94 ON THE TOPOGRAPHY AND GEOLOGY

the massive forms, and are so thoroughly fossilized as to be well adapted for
polishing.

But while the formation is so small in area and so unsatisfactory in general char-
acters on the Santo Domingo side, it becomes, in the Cibao, the most interesting on
the island. Cut through by all the tributaries of the Yaqui the sections are
numerous and excellent for study. Its local modifications are well illustrated by
sections innumerable, into and across the Monte Cristi range on one side, and into
the southern hills on the other. In short, it would be difficult to find a region where
the facilities furnished to the geologist are greater, or where the results could be
more certainly arrived at. Add to this that a larger part of the formation is highly
fossiliferous, and that the fossils, whether shells or corals, are almost always pre-
served entire and hard; as beautiful as the famous fossils of the Paris basin, or as
the less known though equally beautiful specimens from Jackson, Mississippi.

The entire thickness of the formation in the Cibao is probably over 1500 and
under 2000 feet. It is made up of coarse sandstones at the base, sometimes bearing
beds of conglomerate, which are however rather local in extent. These beds are
best developed between the Bao and the Yaqui, where, being uptilted, their thick-
ness is best seen, and are about 600 feet thick. They gradually merge into gray
shales, which form a transition to the heavy blue shale beds underlying the town of
Santiago, and called by the English Palazontologists the Nivaje shale. The upper
part of this member is always of a light yellowish brown or buff color and some-
times, especially at its upper part, contains beds of sandstone. The whole of this
shale member may be safely estimated at about 800 feet of average thickness. The
remainder of the formation, say 400 feet more in all, varies locally. It caps the
greater part of the Monte Cristi range, and while, north of Moca it forms high bluffs
of a nearly white earthy rock, in which it is doubtful whether the argillaceous or the
calcareous ingredients preponderate, it forms north of Esperanza sheets of a compact
limestone, which, less pure, forms the cap on the isolated table-mountain of Monte
Cristi. Near Cevico it appears as an impure lime-rock containing corals and
foraminifera, and similar beds occur also on Samané and south of Savana la Mar;
while the caves of San Lorenzo, in the same beds, are in a hard, coarse-grained,
calcareous sandstone. Nor do the variations cease here. Near the mouths of the
ancient Miocene rivers running from the then much smaller islands now constituting
the Cibao Mountains, and among which the Mao was probably the largest, the
gravel debris of these streams was deposited, occasionally alternating with a bed<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>