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SELECTED ARTICLE,

Deforestation and Soil Erosion in Trinidad.
DEFORESTATION AND SOIL EROSION IN THE FOOTHILLS OF THE
NORTHERN RANGE CAUSED BY SHIFTING CULTIVATION, -
By J.C. Cater, Assistont Consorvatar af Foreste.

. Vhe Foothills Region. A recent, and perhaps somewhat superficial, survey Has
been carried out to determine the amount of deforestation that has taken place
in the foothills of the Northern Range, since there is sufficient evidence of eros
sion to give some cause for alarm. The aren surveyed hae embraced all the land
south of the main ridge of the Northern Range between Maraval on the west nnd
Tacarigua on the east. [t is true that there are crosion problems elsewhere in
the Northern Range, but it was felt. that the area indicated nbove presented
by far the most difficult problems,

There is extremely little flat land in the foothills region, about 75 per cent.
of the aren is over 500 ft. above sea level and about 25 per cent, over 1,000 feet
above sen level. Most of the slopes are very steep, some even precipitous,
Roads nre confined to the valley flats, but bridle tracks lead up from the roads to
the ridges. The rainfall is somewhat varioble, being about 70 to 80 inches per
annum in the vallevs and considerably more on the hilltops. Soath of the foot-
hills the rainfall draps ropidly to 50 to-60 inches per snoum. In normal years
nearly all the rain falls during the last 7--8 months of the.year, snd on oceasions
the rain is extremely heavy. The period January to the beginning of May is
usunlly merked by n drought. when the vegetation becomes tinder dry.

The soils of the foothills are derived from mica and quartz schists, and from
the occasional lime-stone masses such as are found at Laventille and Caneron.
Owing to the steepness of the slopes, erosion takes place nt’ such o spead that a
‘praper soil profile is never developed, even under high forest. The hillside soils
are very shallow, often with the parent rock only 6 inches below the surface, and
where serious erosion has taken place the shallow sail is studded with boulders.
Were it not for the foct that the mica schists decompose very rapidly on expo-
sure to the clements, there is littla douht that much of the steeper hillsides,
where serious erosion has followed persistent cultivation, would consist of the
bere rock. The Soils, particularly those derived from the quartz schists, ara by
na means fertile, but <here are deeper and more fertile soils in the valleys bet-
ween the hills, .

Thn Vegetation, The original vegetation supported by the foothills before
‘the ndvent of the human race to the island, almost undoubtedly consisted of
‘tropical evergreen rain forest, with a proportion of deciduous and semi-deciduous
species, such as cedar (Codrela nicxicana), eypre (Cordia alliodora), poni {Tabebuia
nserralifolia) &e, Balata (Mimusaps balata var, Cruegeri) was probably common, ns
At ia 5till plentiful on the seaward side of the watershed. The loct remnants of

this forest can be scen on the upper slopes of the Santa Cruz valley near St Ann's
peak, and further east in the Tacarigua proposed Forest Reserve,

During the period of Spanish ownership of the island, the forest in the
valley botton®s wae cut down and replaced by cacao plantations, After the
advent of the French refugees, about the time of the French Revolution of 1793
and later the arrival of English colonists, when Trinidad became part of the
British Empire, more forest was cut down in the valleys and on the lower slopes
ond cacao wns planted. A certain smount bf cacao was even planted at the
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fvigher elevations, and there are to-day cacao plantutions at an elevation of - 2,000
feet nbove sen level on Morne MalD'Estomac at the head of the Maraval ‘Vallev.

In the main, however, cacao was confined Lo the valleys and the lower slopes,
and there was never uny considerable permanent cultivation of the l:nn]ﬁlf. u]:rper‘
and slopes of the foot-hills. For a considerable time past a very Targe proporhﬂﬂ
of the slopes of the foothills have been subjected to severe shifting cultivation,
which has destroyed almost all traces of the original forest vegetation, To-day
the vegetation over most ol the foothills consists of a very poor type ‘of second
firowth containing numerous palms such as pru-gru (Aerocosmia aculoaia) and the
trash-palm  (Sheelic osmanths). The commonest trees.are Lloodwood Croton
gossypifolins bulsa (Oehaoma pyramideale), saltlishwood (Machaerinm . #obingfolinmle
gommier (Tapiva dufanensis),and kiskidee (Vismin faleata).: Shrubs are numerous
and frequently the whele mass of vegetation is closely tied up with vines and
razor-grass. The bush becomes tinder-dry during the normal dry sesson and je
very liable to be overrun by fires. Small patches of bracken (Psriidiune aquilinmin)
can be seen on the hills to the north of Port-of-Spain, and further east. Between
700 feet and 1.500 fect elevation, there nre areas of savannan similar ta.the Piarco
and Mavsica Savannahs, There the dominant grasses are Trachypogon plumaosus and
Thrasya robusta, -while 1 sedge, Scleria sp., and 0 coarse gross, Axonopns cguilans,
are also found. The grosses are tufted, with eroded channels h-‘:lwann 1he tults.
The dominant shrobs are Curatolls and Byrsonima. The bracken patches are iliost
certuinly the' result of continuous shifting cultivation and fires which have
resulted in severe sheet crosion of the originnally shallow soil. Itis not known if
such nreas can eventually revert to forest, but the process of re-establishment is
likely to be very slow and probably depends very largely on the prevention of
fire, At present fires occur almost every vear.

The origin of the hill suvannahs is not known with certainty. They may be
the result of continuoes shifting cultivation and fires, but there is some historical
evidence to show that they may be n natural phenomenon, since o Spanish ndven-
turer of the 16th century has recorded that he sziled up the St. Joseph River and
eventually resched a natural ammnnah irom which lie obtained an extensive view
of the island. [tis of course pnssible that the savannahs are ‘the resvlt of
buman activities 1ung before thelndvent of the Spaniards to the island

Cultivation. The mathods of cultivation of the hill slopes are wasterur ana
primitive in the extreme. During the dry season the bush is cut down-and burnt.
The law requires thit fire traces at least 25 feet wide shall'be cleared all round o
parcel of lond which is to be burnt. but sdeguate precnutions sre not slways
taken and frequently fire c¢scopes from the area to be cultivated info -the
neighbouring bush, and large areas are damaged. No attempt is mode at contour-
ridging, terracing or planting in lines along the contours, and the extreme steep-
ness of some of the slopes is not deterrent to the would-be eultivator. The fear
of praedial larceny drives many cultivators to utilise land at vur}".'hig'ﬂ. eleva-
tions,in the hope that the difficulty of extracting the harvest from such situ-
ations may deter the thiel, who will confine his atteations to the gsrdens ant
lower levels..

The burat land is sown or planted when the rains break; usually during - May.
The Iand is then completely bare of vegetation. and the heavy ddwnpours play
havoc with the exposed soil. Very large quontities of surface spil are removed
hy sheet erosion and carried down the slopes. Gullying also tnkea place to some
cxtent, but does not seem to beso severe as sheet erosion. It is by no meons
uncommon to find stones which were originally on the surface supported; after
heavy rains, on n pinnacle of spil 1wo inches or more high. ‘The. eroded soil
pradually makes its wav down the slopes during successive periods of rain and
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is eventually deposited on the low-lying lands or carried out to sea. After rain
has fallen in the foothills, the rivers which drain them are looded to capacity
with s and change within the hour from gentle streams fo roaring torrents
which vverflow their banks and floods the flat land in the Caroni plain, destroying
small houses and rendering roads impassable.

The crope-commonly planted are sweet corn, tomatoes, carrots, chives, yams,
&c, . They have little effect in decreasing the speed ol surface run-off water
which is not ahbsorbed by-the soil. Usually the crop is reaped within six montihs
of planting. ‘A second and sometimes third crop is grown on some land, but olten
the land is-abandoned alter one crop, when erasion and the needs of the crop
have exhausted the fertility of the soil. The abandoned land graduelly reverts
to bush through the invasion of plants from neighbouring ureas of second growth
and the coppicing of stools not destroyed by fire. After the land has rested for
a number of years, usually from three or seven, a certain amount of fertility is
built up under the cover of tbe second growth, and it is again cleared for
cultivation.

Ownership of Land in the Foothills. Unfortunuztely the reservation of land as
Forest Reserves did not commence until the beginning of the twentieth century
when nearly all the land in the western forthills had been alienated. To-day
there are under 2,000 acres of land owned by the Crown in the foothills between
Maraval in the west and Tacarigus in the east. The rest of the land, some
38,1 00 neres of which Tie above the 500 feet contour, is divided between small and
large proprietors in the rough proportion of 2:1. The renting of lands for
shifting cultivation is 'quite an important item in the revenue of many of 1he
sstates, rentals varying from 2000 per acre to as high as 800 per acre.

Suggeated Methods of Control. Shilting cultivation and its attendant evils
inve now resched serious proportions in the Northern Range foothills, and it is
sighly desirable that some form of control should be introduced to protect the
.ommunity.  To decide what form the control shall take. bowever, is not an
asy problem. Considerable guantities of food are grown on the foothills, an
mportant tatter to a community which is largely dependent on imported food-
tuffs, and it is most undesirabie to reduce the total land area under cultivation
if loeally consumable crops. '

One method. and the most drastic, springs to mind at once. It is to prohibit
ull cultivation of the shifting type on land lying nbove the 300 [eet contour, and
allow the land to revert to forest. This woold undoubtedly result in an enorm-
ous reduction in soil erosion and flooding. To compansate for the loss to cultiva-
tion of some thousands of acres of land, it will be necessary to ficd suitable
lang ¢lsewhere. Thisshould present no insuperable difficulty. -Apart from the
lurge areas of derelict land throughout the Colony. where, in spite of the low
fertilitv of the soils, crops of vegetables could be raised under n system of con-
trolled shifting cultivation there are thousands of ncres of abandoned or almost
worthless cacao plantations on somewhat better soils. Such cacao produces
a negligible crop. which it is not economic to harvest, and even requires a con-
siderable expenditure of public funds in the form of a subsidy to maintain it at
all. “This cacao could be cut down ond raplaced by a mixed animu!'and vegetable
crop husbandry which would afford a decent return-to the cultivator and he of
greast value to the Colony. -

An alternative, less drastic and probably less effective method of deuling
with the problem, would be to permit cultivation ol the slopes upto a higher
elevation, sav the 500 feet contour, nnd try and educate the cultivators in mea-
sures which would reduce the rate of surface water run-ofl and hence erosion.
Research work is required to determine what measures are most effective and



28 The Maodras Agrieulturel Journal — [Vol, wxwili MNo.. 1.
i

ccopomical in preventing ernsion, and it is supgested “thal  terracing, contoo:
ridging, planting slong contour stvips alternating with strips leflt in huqh m

rrass, and the use of a grass-sod of species having o prostrate | form’ thrnus{h whm’n
the crop is planted in shallow linles should, amone other methnds, fr:-rrn the sub.

ject of experiment. No cultivation of temporary crops should- be permitter
above the 500 feet eontour. but the cultivation of orchard crops such as tonks
heans, limes, &¢, might be allowed hetween the 500 feet and the 800 feet, con-
tour, provided the soil was protected by nn adequate grass cover and drains were
properly aligned and constructed. Ahove the 500 feef contour no. chll?}*ﬂtipg isf
any crop other than cocon should be permitted. and as much of the land “as pos-
sible should be allowed to revert to forest. The process of reversion to forest
eould he nceelernted by tending operetions such as vinecutting, ;emnvn‘ of '#xi:_ess_-
coppice shoots, &e. Whatever {orm of control of cultivation in the foothills is
adopted, there is no doubt that the sooner the control begins the better for the
welfare of the Colony,
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The Rape of the Earth.
A WORLD SUR?’E‘:’ OF SOIL EROSION,
By 6. V. Jacks and R, 0. Whyte, London, Faber and Faber Lid., 7930. pp. am
and Index. with 47 photograplic veproductions. Price 21s.
(Review P. H. in Tropical Agriculture Val. XVI No.10. P. 223—224.)

In the opening chapter of this book, Mr. G. V. Jacks, the Deputy Director of
the Imperial Bureau of Soil Science at the Rothamsted Agricultural Experimen-
tal Station, England, gives n very readable aceount of the modern sspects of soil
erosion. in which he particulurly stresses the broad economic relationships of
the problems of land mnintenance. " As the result solely of buman mismanige-
ment, the soils upon which men have attempted to found new civilizations. are
disappearing, washed away by water and blown sway by wind...Already...nearly
a million square miles of new desert have heen Tormed, and o far larger nrea is
approaching desert conditions ™. Despite the invention of efficient agricultural
implements, the introduction of better varieties of crops, and the incressed use
of manures, the average output of the land per unit area taken the world over, l"
rapidly diminishing : thisis mainly attributed to the ravages of soil erosion’
which '* is altering the course of world history more radizally than anv waror
revolution . MNevertheless, soil erosion is a heneficient process without which
the world would long ago have died. being Nature's way of discarding its old
worn-out skin and renewing its living sheath of soil from the dead rock beneath”
In Nature, it takes place slowly, so that equilibrium is always maintained bet-
ween soil removal and soil formation under particulsr conditions of climate. J?
is tho groat aecelwrvation of arvosion through lnoman srisingnagement. that Iirs changad
the frracess inta ™' one of the most vicions and destructive forces it Tave ever been
seleasod by man ", Deforestation, the destroction of natoral herbage by overs
grazing and excessive cultivation may so nnsten soil remaval that fertile land,
taking centuries to form, muy he entirely lost within a year or even a few days.

Until recently, soil erosion was regarded merely as a local matter, but.it is

m..w recognised as* a contagious disedse, spreading destruction fur and wide "
r



