68 Cemmunity

6.8.1 Distribution of Native Peoplc

According to the document “Caracterizacion Ambiental y Socioecondmica, Fundacion
para el Desarcolle de la Ecologfa e Instituto de Ecologfa” (Salm and Flores, 1994), the

distribution of natives in the Study Arca is as follows:
(1) Moxean (Mojenos - Ignatian and Trinitarian)

They occupy the Central and Southern regions of the Beni Department.  Their major
scttle-ments, since the fesuil Missions are: Trinidad, San Ignacio, San Javier and Loreto,
while the setilements from the Republican era are: San Lorenzo and San Francisco. The
Moxean are found along the rivers, mainly in the middle and high reaches of the Mamoré
River, the rivers from the Isidoro-Secure basin, and those of the so-called “Chimanes
Forest.”

{2) Chimanes

These people occupy the Maniqui River basin and the lower slopes and foothills of the

mountain ranges, following the Secure-Yucumo-Rurrenabaque colonization project.
{3) Yuracare

These people cccupy the Chapare River zones, the Isidoro-Secure hasin and some

communilies from the Multiethnic Native Territory.
(4) Movima
These people occupy the territories of the Yacuma Province, especially the central part.

The above native territories and the Chimanes Forest are shown in Figures 6-8-1 and 6-8-

2, respectively.
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Figure 6-8-2 Chimanes Forest
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Figure 6-8-1 Distribution of Main Indigencus Groups in Beni
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6.8.2 Population

The actual number of native people is not yet known, but _ac.cordin.g to the Bolivian
Indigenous Institute, 1990 (Institpto Indigenista B‘o'liviano. 1990). the population of some
- ethnic groupé in Beni is eslimated at approximately 609.00(}, which accounts for 22% of

the total number of inhabitants belonging to ethnic groups in Bolivia, as shown in Table

6-8-1.
Table 6-8-1 Estimated Population of Soime Ethnic Groups
Ethnic Group Province Linguistic Family Estimated Population
‘ Minimoum Maximum
Baure liencz Arawac : 4,000 4,000
Canichana Mamoré Canichana* 1,000 1,000
Cavingno Vaca Diez Ballivian | Tacana - 500 2,000
Cayubaba Yacuma | Cayubaba™ 40 40
Chacebo Yacuma Cayitbaba | ' 40 40
Chimén Batlivian Moselen 4,500 6,200
Esse Ejja” Vaca Dicz Ballivian_| Tacana 500 1,500
Ignaciano Moxos Arawac 4,000 12,000
llonama ltenez Mamoré ftonama' 110 - 4,500
More Mamoré Chapacua 150 350
Moseten™ Ballivian Moselen L 1,200
Movima Yacuma Movima - . 1,000 2,000
Reycsano Ballivian B 1,600 1,000
Siriono ' Cercado lieocz Tupi guaranf 610 1,000
| Trinitario Cereado Moxos Arawac 5000 18,000
Yuragare . Cercado Yuracare | 500 4,000
Tolal : 39,550
Tolal in the Department 276,174
Percentage of Indigenous Population 2).58

Note-*  : Formod by fsolated families
*1 : Distribotedin  Pando and Bend
#2 : Distributed in Bend and  La Paz
43 : Distriboted in Beni and Santa Croz
Source : Botivian Indigeacus Institute, 1990

6.8.3 Number of Families and Typical Family Composition

During the field work study period, the data of the number of families, inhabilénts and-
inhabitants per family id cach communi'ly was collected as shown in Table 682. The

location of lhése communities is shown in Figure 6-83. Most communities consist of |
less than 50 families and 300 inhabitants. The averagc. family size is about 5 to 8

members.  As will be noticed, it was not possible to oblain dala in several cases.
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‘Fable 6-8-2 Number of Famitics, Inhabitants and Inhabitants per Family
in Each Community

Community Number of Famities | Inhabitants | Inhabitants per Family
San Rambn na. 6l na.
Nueva Brisa n.a. 82 na.
Santa Anita {(San Miguel) n.a. . n.a.
San Antonio n.a. 212 na,
Fétima n.a. 292 ’ n.a.
La Emboscada n,a, 412 . n.a.
Manguitos 10 0.2 0.0
Santa Ana de Mosemuna - 10 n.a. 0.0
El Buri _ 11 - 80 1.3
Moale Grande 13 106 82
Tacuvaral del Matos 15 n.a. 0.0
Litoral 15 105 7.0
Santa Rosa de Aguas Negeas 17 : 68 4.0
Algodonal - 17 94 5.5
Villa Esperanza 17 107 6.3
Chontal - 20 n.a 0.0
Santa Anita del Bosque 20 150 7.5
San Juan Matos 25 . 114 4.6
San Miguel del Apére 25 140 5.6
Galilea 32 208 6.5
Puerto San Borja 36 n.a. 0.0
Nipoles 40 n.a 00
Martirio 40 180 4.5
Santa Rita 40 240 6.0
Bermeo 50 260 5.2
Villa Gonzilez . 58 229 19
Totaizal 60 350 5.8

Source : Field work by the JICA Study Team, 1995

6.8.4 Place of Origin or Former Residence (Urban or Raral)

During the ficld survey work, the place of origin (since the foundation of the settlement)
and the secondary origins of the visited communities were investigated. The results of
such work are shown in Table 6-8-3 and 6-8-4, respectively. Regarding the original
place of origin, mainly all the interviewed inhabitants are from San Ignacio; however, as

a secondary origin, the majority of inhabitants have Ignatian and Chiman origins.
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Table 6-8-3 Places of Origin of the Population

Communily Origin
Villa Gonzalez Botjian
Sanfa Elena del Manigui Borjian
San Miguel del Apere Carmen del Cabitu
Manguitos Chiman
Galilea Near Yacuma
Santa Rosa de Apuas Negias San Ignacio Canton, San Botja Canton
L.a Embocada Ranches near a San Borja
Fitima Ignatian
Bermzo Ignatian
Vilta Esperanza Ignatian

Santa Anita {San Miguzi)

Manigui {downslreany)

Nipoles Chimdn river

Tacuaral del Malos . Manigui river o
San Antonio Manigui civer

Martirio Maniqui river

San Ramdn Maniqui river (Pucele Lata)

San Juan Matos San Borja, Reyes

Santa Ana de Mos¢runa San Ignacio

Puerto San Borja San lgnacio

El Buri San Igaacio

Santa Rita San Jgnacio

Algodonal San [gnacic

Litoral San Ignacio

Chontal San lgnacio

Nueva Brisa San Ignacie

Montc Grande People that are joined and live in the place
Santa Anita dcl Bosque People that are joined and live in the place
Totaizal Trinidad, San Bocja, Santa Ana (3 families)

Sousce: Field work by the JICA Study Team, 1995

Table 6-8-4 Secondary Places of Origin of the Population

| Community Origin
La Embocada Borjian
Santa Elena del Maniqui Borjian, Pueblo Nuevo, Nerth of San Borja
Totaizal Bocjian, Carmen del Matos, lturralde
San Miguel del Apere Carmen del Cabitu, Carmen del Aperecilo, Pucble Nuevo
Martirio Chiman, Varacars
Napoles Chiman
San Anlodic Chiman
San Ramén Chiman
Tacuaral d¢] Matos Chiman
San Juan Matos Collas, Reyes, Trinitarian, Ignatian
Galilea Belong fron here
Santa Anita del Bosque 16 famitics belong here, San Borja, Yacuma, San [gnacio
Manguites Betong from here
Fatima Belong from here, S2n Ignacio
Monte Grande From the arca
Santa Rosa de Aguas Negras Cantdn San Ignacio, Cantdén San Borja
Algodonal {gnatian
Bermeo Ignatian, Trinitartan
Chontal Ignatian
El Buri 1gnatian
Litoral Ignalian
Nuzva Drisa 1gnatian
Puerie San Borja Ignatian, Trinilartan, Movimas
Vitla Esperanza gnatian
Villa Gonzilez San Borja, San [gnacio Apere (near)
Santa Ana de Moseruna San Ignacio, Santa Ana (one family)
Sanla Rila - San Ignacio, Trinitario
Santa Anita {San Miguel) Yuracare

Source: Field work by the JICA Study Team, 1995
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6.8.5 Year of Foundation of the Settlements
Table 6-8-5 shows the foundation year of some of the visited seitlements. Most of them
were scltled before the construction of the existing San Borja - Trinidad road section

(1976.)

Table_ 6-8-5 Foundation Year of each Sett_lement

Name of the Selilement Foundation Year
Nipoles : 1900
San Ramén : 1930
El Bur 1939
Tacuaral del Malos 1945-1955
Bermeo 1950
Santa Anila (San Mipuel) . 1950-1960
FPitima 1955
San Miguel del Apere . 1959
Monte Grande 1960
La Embocada - 1860
Puerto San Borja 1953
Santa Elena del Maniqui 1963
Chonial 1967
Santa Rosa de Aguas Negras 1968
Madirio 1971
Villa Gonzilez 1972
Totaizal . 1972 .
Algodonal 1972
Nueva Brisa 15972
Litoral _ 1976
Galilea 1978
Santa Ana de Mosenuna 1978
Villa BEsperanza 1979
San Juan Matos 1986
Santa Anita del Bosque : 1989

Souree : Field work by the JICA Study Team, 1995

6.8.6 Total Area of Sefllements

The arca of the settlements was also investigated during the field survey. Table 6-8-6
reflects that the area of each settlement is quite variable, ranging from {0 ha to 6,000
ha. Some communities did not have a specified area because they were located in the

Multiethnic Native Tercitory or the Chiman Territory.
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Table 6-8-6 Area of Eaclhi Seftlement

Name of the Settlement Area of the Settlement (ha)
Fatima : : . 10
San Ramén 33
Santa Flena del Maniqui 100
Santa Rosa de Aguas Negras 340
Ei Buri 350
Totaizal 450
Galilea . 404
Martirio 800
Santa Anita del Bosque 1,000
Nipoles o 1,000
Algodonal . 1,180
La Embocada ) 2,051
Villa Esperanza 2,113
Sanla Rita : e _ 2,250
Vilta Gonzalez 4,000
Bermeo ' 4,000
Nueva Brisa 6,000

Source : Field work by the JICA Study Team, 1995
6.8.7 Major Means of Subsistence

According to Salm and Flores (1994) the native people in Beni, despite historical
préssures during the Jesuit and Republican periods, maintain their traditional elements,
nonmnatly supplying themselves with the surrounding natusal resources as their main

means of subsistence. The following are typical elements shared by these native

people:

¢ A slash-and-burn type'ofagriculmre was practiced in small plots, with an average size
of one hectare. This Jand was used for a 2-3 year period, before moving on Lo another
site. ' )

¢ Cattle raising was practiced during the period of the Jesuit Missions, but nowadays
only some communilies have some cattle, and there are no coninunitics that own
substantial herds. '

« Fishing and hunting are also practiced as a means of ensuring a stable food supply.
Vegetal species are used for construction, craftsmanship, medicinal and nutritional
purposes, as well as honey, “piyo”, and turlle eggs. Craftsmanship, cotton fabrics,

vegetal fibers, and ceramics are also a means of support.

‘The main means of subsistence of each native group is summarized below in more detail:
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(1) Moxcan

The producﬁve activities of this group are based on agriculture, hunting, fishing,
collecting, craltsmanship, and stockyard animals such as cows and horses (COTIM,
CIDDEBENT: 1992.)

{2) Chimanes

According to Estenssoro (1991), the Chimanes engage in agricullural activitics on
alluvial terraces, using the slash-and-burn type of agriculmral system, ‘which is a
migeatory system. Plots are used for a period of 3-4 years before rotalihg to a previous
crop area.  Major crops are rice, bananas, yucca, com, fruits, etc.  Production is mainly
destined for éclf_-coasumplio::, with any surplus of soime crops destined for the

marketplace.

~ « The Chimanes have three systems for cultivating species: 1) family gardens growing

medicinal plants and fruit trees, 2) fallow plots used as seed banks for yucca and
banana, and 3) small fanms (“chacos”) mostly for agricultural production for
subsistence and marketing (Pi!and, 1950.) _ _

¢ Caltle-farming activities include the breeding of domestic animals mainly for consump-
tion and, occasionally for sale at the marketplace.

¢ Hunting is the primary way in which the Chimanes obtain meat, eggs, and hides.
They hunt every one or two weeks. The main hunting instrument is the bow and
arrow, although there is now a tendency for men to use ﬁreaﬁns. Women, meanwhile,
build traps. According to Stearman and Redfold (1989), the Chinianes basically hunt
32 species, mainly mammals (18 species) and birds (11 species.) The hunting areas
are near their homes,. but may also be up to 15 km away, where they usuailly build
temporary housing. |

+ Fishing is a traditional Chimane activity in streams and rivers, using instmménls such
as bows, arrows, traps and the barbasce (sarjania inebraﬁs) plant as.an. organic toxin
used to kil fish. This, however, causes the large-scale eiiminalioﬁ of the fish,
Among the consumed fishes are the “pact”, and the “surubi”, which is sort of a big
calfish, and others. |

* Pick-up harvesting is another important subsistence activity of the Chimanes.  This is
done daily by women and children, based on knowledge of the spé:ics, and is used for

food, medicine, fuel, construction, craftsmanship, and riluals.
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s Craft items made by the Chimanes arc basically for self-consumption. The men build
canocs, flat-bottom boats, and hunting devices, while the women make cotton fabrics in
vertical looms, mats from “chuchio”, which is a sort of thin palm leaf, and fiber fans
and bags. In recent years the Chimanes have entered the market with “Jatata™ cloth.
In 1989, with the establishment of the Chimane Self-management Committee, “Jatata”
cloth was sold directly, wilhout intermediaries, which allowed the natives to obtain

higher earnings from their work.

(2) Yuracare

‘The main means of support for these people are hunting, fishing, pick-up harvesting and
agricultural activities. The Yuracare area in the Multiethnic Native Territory is the
poorest in resources. Hunting, fishing and pick-up harvesting activities are carried out
in the central area (COTIM, CIDDEBENLI: 1992.)

(3) Movima

6.8.8

The Movimas are fishermen and farmers. With the Jesuit Reduction they became
catile-farmers, and as skillful ceaftsmen they build canocs, cart-wheels, flat-bottom boats,
“tacus” (typical wooden grinders) for grain and other products, and bundles. The

women weave nats and make pottery.
Administrative Organizations in the Communitics

The administrative organization of each communily was investigated. The resulits are

summarized as follows:

(1) Moxean

The Moxéan relationship is made wp of family ties and élliances. The political
organizélion is centralized in municipal councils, with the Corcegidor acling as the
highesi éuthbrily. The municipal councit (“cabildo™) fs an organization inherited from
.lhe age of the JesuitrMiss-ions in 1700 (COTIM, CIDDEBENI: 1992.) |
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{2} Chimanes

The Chimanes are organized around the family as the main social, political, and
economic wnit.. They do not have any centralized function within the organization.
Leadership is held by the family head.  The old men are considered the patriarchs of the
local residential group, and exert a certain influence on ensusing social ties within the
ethnic group; the “chamén” or healer, is the spiritual leader of the group. In 1989 the
Chiman Council was formed, consisting of four secfetaries. seven zone heads and 24
communily-guard heads. The Chiman CouncH represents 50% of the total population
and does not include families located on the Biosphere Reserve-Biologic Station of Beni

and the Multiethnic Native Temritory (Estenssoro: 1991.)

(3) Yuracare

The Yuracare’s social and political organization does not incorporate a general authority
for all the Yuracare pcople because the organization of the Moxean and Movimas, which
was focused on the native municipal councils or “cabildos”, was adopted as a result of
pressure from colonists. They have formed the Native Sub-Central of the Isidoro-
Secure Park, with an active pasticipation in the territorial management of both the Park

and the Chimanes Forest (COTIM, CIDDEBENI: 1992)

(4) Movimas

6.8.9

Their social and political organization is similar to the Moxean’s native municipal
councils (“cabildos™). Existing autherities in the investigated conimunities are shown
in Table 6-8-7. |

Distance and Ways of Transportation

During the field survey work, each cornmunily was surveyed to find out which towns are
mainly used when services are required. In addition, the comrﬁunity was alzo asked
about the town and markelptaces where the people gd to sell or buy mcrchandise The
results show that pcopIe in each commumly go to the largsusl town nearby The resuIts

are summarized in Tables 6-8-8 and 6-8-9, rcspecuvely
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Table 6-8-7 Authorities in Each Community

Communily . . Authorities
Algodonal Corcegidor, Chiefs ("Caciques™), President of family
. pareots . .
Bermeo Corregidor, Caciques
Chontal Coreegidor, Caciques, Big Captain, President of parents
El Ber Big Captain, Cacigque, Corregidor
Fitima Corregidor, Caciques
Galilea Labor Union, Municipal agents,  (Field mayor)
La Embocada - Corregidor,  Agricultural Council, Popular Guards
Litoral - Corregidor, Caciques, Shenffs, President of parents
Manguitos Corregidor | - .
Martido Corregidor, _School mayor, ORB
Monte Grande (1 or 2 persons) { Corregidor, Cacique, Sherifl’
Nipoles Corregidor, School mayor, ORB
Nueva Brisa Corregidor, Cacigues, Big Captain, Prcsident of parents
Puerto San Borja - : Cotregidor, Cacique (i and 2}, Shenifl
San Antonio Corregidor, President of ORB, Vice-president,  School
mayor :
San Juan Matos Coregidor,  Secretary General
San Miguel del Apere Corregidor,  Cacigue, Shenffl
San Ramon Corregidor, School Mayoer, ORB
Santa Anade Moseiuna Corregidor, Cacique, Secretary Geoeral
Santa Anita del Bosque Correpidor,  Labor union
Santa Anila (San Miguel) Corregidor, School Mayor, ORB
Santa Flena det Manigui - School Mayor .
Santa Rila Sherff, Caciqué, Corregidor
Santa Rosa de Aguas Negras Corregidor, Cacigue, Shenff,  School Mayor
Tacuaral del Matos Corregidor, School Mayor, Chief of Area
Totaizal Curregidor,  Rural Mayor, Labor Union (ORB)
Villa Esperanza Corregidor, Cacique )
Villa Gonzalez Rural Mayor, Corregidor, Labor Union (ORB)

Source : Fic1d work by the JICA Stedy Team, 1995

Table 6-8-8 Towns Resorted to fur Services by Inhabitants in Each Community

Community Origin
Monte Grande San Ignacio
Sania Anila del Bosgue $an Bodga Timber Company
Galilea . San Borja
Santa Rosa de Aguas Negras | San Ignacio
Villa Gonzilez San Borja .
Manguitos Szn Boria (E! Limoncito School, onc day of travel)
Totaizal San Borja
Santa Ana de Moseruna San Ignacio
San Miguel del Apere San lgnacio
Puerto San Borja San Ignacio
Fitima San gnacio
Bermeo San lgnacio
Villa Esperanza San Ignacio
El Bud San lgnacio
Santa Rita San lgnacio
Algodonal San lgnacio
Litoral San Ignacio
Chontal San Ignacio
Nueva Brisa San Ignacio
La Embocada San Borja
San Juan Matos For health purposcs, to the company (25 km) and to San Borja
Tacvaral del Males San Borja and Horeb
San Antonio San Borja
Santa Elena del Maniqui San Borja
SanBamén . San Borja
Nipoles San Borja
Santa Anita (San Miguel) - | San Borja
Martirio Horeb and San Borja

Source:  Field work by the HCA Study Tean, 1995
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'l‘able 6-8.9 . Towns Resorted to for Sale and Purchase of Merchandise
by the Inhabitants in Each Comnmunity

Community Market
Totajzal - {Occasionally they sell pigs and chickens in San Borja)
Meonte Grande San Ignacio (however, most of them sell on their farms)
Galilea - San Dogja
I.a Embocada 3an Borgja
Manguitos San Bogja (El Limoncito School, one day of travel) .
Martirio . Horeb and San Borja
Nipoles $an Borja
San Ramdn San Borja
Santa Anita del Bosque San Borja
Santa Anita (San Miguel) San Borja
Santa Elena del Maniqui San Borja
Villa Goniilez San Bogja
San Antenio ] San Borja (traders come lo buy)
San Juan Matos San Borja {cattle breeders come to buy)
Tacuaral del Matos San Borja {come from tanches)
Algodonal San Ignacio
Chontal ~ | 8an Ignacio _
El Buri San Ignacio
Fititra - $an Ignacio
Litoral San Ignacio
Nueva Brisa $an Ignacio
Pucrto San Borja San Ignacio
San Miguel del Apere San Ignacio
Santa Ana de Moseruna San Ignacio
Santa Rosa de Aguas Nepras | San Ignacio
Villa Esperanza San Ignacio

Source:  Field work by the JICA Study Team, 1995

The first colums in Table 6-8-10 shows the distance in kilometess to San Borja. The
second column shows the distance to the San Borja-Trinidad road section, while the third
column refers to the distance feom that road to the most commohly used towns. This
Table alse shows the method of transportation used as well as the corresponding fare,
where such information could be obtained. Except for San Miguel del Apere, all the
communities are located within a distance of 20 km from the San Borja-Trinidad road

section.
6.8.10 Social Life of the Nalive People
(1) Housing
Based on the 1992 census, the type of housing located in the Canton along the San Borja

and Trinidad road is summarized and shown in Tablc 6-8-11.  Most of the native people

live in bundles (junk-built houses), shacks, barracks, etc., without water and el_eclrfcity.
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‘Table 6-8-10 Distance to Sar Borja in km, Method of Transportation Used and Fare

Community SanBorja | Distance to the Method of Fare
(km) Road {km) ‘Franspor{ation
Népoles Canoe
San Ramon Canoe, by foot
San Antonie 14.0 By foot of canoe
Santa Anita (San Miguel) 150 -
Mastirio 20.0 Horse
Santa Elena del Maniqui - 7.0 By foct, cart Bs.40
Galilea 10 Bicycle, pick-up, lruck
Santa Ana de Mosenna i19 Truck Bs.10
Santa Rosa de Apuas Negras 110 2.0 Pick-up, truck Bs.30
Puerto San Bogja 117 Truck Bs.5
Manguitos 12 s By oo, truck Free
San Miguel del Apere 134 40.0 Unknown
Algodonal 134 0.5
Mente Grande 130 2.0 Pick-up, truck Bs.6 (Express Bs.25)
Nueva Brisa 142 2.0 '
Litoral 145 10.0
Chontal 145 15.0 Lilile use
Santa Rita 150 5.0 Carnt Bs.3
El Buii 165 1.0 Trueck (loaded) Bs.5 and Bs.10
Villa Espcranza 165 3.0 Truck Bs.5
Bermeo 185 1.0
Filima 190 Truck, San Ignacio Bs.5 o Bs.7
La Embocada 23
Tacuaral del Matos 27 12.0 Bs.5
Santa Anita del Bosque 27 2.0 Truck
San Juan Matos 27 7.0 Truck Bs.5 .
Totatzal 50 0.3 Truck Bs.20 and Bs.5 per quintal
Villa Gonzilez 7 0.3 By fool or truck
Source: Field work by the HCA Study Team, 1995

Table 6-8-11 Type of Housing

Type of Provinge/Cantont

Housing CescadolZone 1 | BalliviavSan Borja | Moxos/San fgnacio | Yacuma/Palacios
Total (A) 630 3,691 1,968 749
Independant house (B) 434 2,388 1478 . 397
Apartment (C) 1 22 3 2
Bundle house (D} 49 232 67 7
Shack (E) 121 953 356 333
Barrack (F) 0 54 il 6
Provisional house{G) 25 42 13 4
(D+E+F+GVA (%) 310 34.7 24.7 46.7

Source: INE ’ '
(2) Clothing

According to Reister {1993:121), the Chimanes traditionally used long dresses with short

or long steeves (similar to ponchos) made of colton or tree-bark yarns. Both men and

wonien wore these dresses, which were decorated with drawings. Nowadays, the
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Chiman clothing has become Westernized, and is bought at markets, especially popular

are second-hand or used garments.  The other native groupé also wear Western clothing.
(3) Nourishment

‘The nourishment of the native people is refated to the products they cultivate, gather,
hunt, and fish. The Chimanes obtain most of their food from forest resovrces. Trees
supply them all kinds of fruits, in addition to the other goods they use, such as clothing,
rope, and medicines,  Gathering of fruits, honey, and cggs is onc part of a varied diet,
Hunted birds, mammals and reptiles are another part of their nourishment. Fishing in
streams, lakes and rivers provides a source of protein and other nutritious substances.
When the Chimanes have no fish in their mea), they consider lhat they have not ealen,
which means lh_ai fishing plays a predominant role in their life, followed by hunting;
" The farm products they consume include yucca, bananas, corn, papayas, kidney beans, |
pumpkins, chili, and onions. Chimanes cultivate about 90 different crops, which form

the basis of their noudshment (Piland, 1991.)
(4) Religion

According to the data from the census carried cut by INE, 79% of the families living in
Canton Zone 1, B:i!livian, Yacuma and Moxos are Catholics, followed by Protestants
(9.6%.} In the religion survey conducted during the study, it was found that most of the

communilies are Catholic, as shown in Table 6-8-12.
(5) Marriage

According to Riester (1993: 108), the Chimanes (the most studied ethnic group) marry
cross cousins, as a preferential rule.  Although it is taboo to marry parélle.! cdusin;s,
there is an interchange of women between the two lineages. The cxogamy in mamriage
is also practiced because it is possible to interchange economic assets when péople get
marricd outside of their lincage. Marriage is a motive for reciprocal refationships, and

it may take different forms:

(D Marriage with the cross female cousins from the mother's lineage

‘The family giving a daughter cannol take as a spousé someone from the same group.
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Table 6-8-12  Religions Professed in the Community

Community : Religion
Algodonal Catholic
Bermeo Catholic
Chontal Catholic
El Buri Catholic
Filima Catholic
Galilea Protestant
La Embocada Catholic and Protestant
Litoral Catholic
Manguitos - Catholic
Monte Grande Catholic
Nipoles Protestant’
Nueva Brisa Catholic
Puerio San Borja Catholic
San Antonio Protestant
San Miguel del Apere Catholic and 3 Protestant families (16 persons)
Santd Ana de Moseruna Catholic and 3 or 4 families from the Assembly of God
Santa Anita del Bosque Catholic ‘
Santa Anita (San Miguel) Protestant
Santa Rita ] Catholic
Santa Rosa de Aguas Negras | Catholic and Protestant
Totaizal Catholic
Villa Esperanza Catholic
Viila Gonzilez Catholic and one Protestant family

Source:  Ficld work by the JICA Study Team, 1595

(2) Marriage with the cross female cousins from the father's lineage
The interchange is direct with the group which receives the woman, which incurs a
debt to be paid in the next generalion to lhé ones who give.

@ Closed system of women-inteschange
Small groups are created to achieve a collective harmony that results in the solidarity
of the marriage alliance.

@ Compound marriage
One man has two wives and the children of both wives are used for the interchange of
daughters.

(&) Family guidance
This is carried out when the ego is born and grows, including the father, mother and

~ the children.
The Chimanes believe that single people will marry in heaven, while married people will

change pastners in heaven.  However, this is not believed by the Chimanes that marry

under the Catholic faith, which is why it is not an incentive for accepting the Christianily.
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The Chimanes maintain product-interchange refationships with other native groups such
as the Yuracare, the Ignatian, and the Trinitarian. In some instances, Ignatian or
Trinilatian women (mainly those who arrived in the Chiman territory with the Loma

Sénla Movement) marry men from the Chimanes.
{6) Traditional Cultural Heritage

The language is considered the most important element for the cultural identity of native
groups because it is a traditional cultural heritage that persists, and with which the ethnic

groups are identified in comparison with other social sectors.

During the field work survey, the most commonly spoken language of children, women
and men was investigated. Most adults can speak both Spanish and their own language;
however, the main Yanguage spéken by children is Spanish. The results ari_: shown in
Tables 6-8-13, 6-8-14 and 6-8-15, respectively. |

Table 6-8-13 Languages Spoken by Children

Comimnnify Language
Algodonal Spanish
Bermeo Spanish
| Chontal _ | Spanish
El Buri ] Spanish
Fatima Spanish
(ralilea Spanish
La Embocada Spanish
Litoral Spanish
Meonte Grande Spanish
Nueva Bdsa Spanish
Puerto San Borja Spanish
San Suan Matos Spanish, Aymara, Trinitarian
San Miguel del Apere Spanish, Trinitarian, Movima/lgnatian, Yuracare
Santa Ana de Mosguna Spanish :
Santa Anila del Bosque Spanish, Yuracare, Chiman
Santa Anita (San Miguel) Spanish
Santa Elena del Manigui Spanish
Santa Rita Spanish
Totaizal Spanish
Yilla Esperanza Spanish
Villa Gonzélez Spanish
Martirio Chinran
Tacuaral de Matos Chiman
Manguitos Chiman
Niapoles Chiman
San Antonio Chiman
San Rambn Chiman
Santa Rosa de Aguas Negras Trinitarian, Yyracare, Spanish

Note :The first language is the predominant language
Source : Field work by the JICA Study Team, 1995
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Table 6-8-14

Languages Spoken by Women
Comniunity Language
Algodonal Spanish, ignaciano
Bermeo Spanish, slovima
Choatal Spanish, ignaciano
Ll Buri Spanish
Fitima Spanish, ignaciano
Galifea Spanish, reycsiano
La Embocada Spanish
Litoral Spanish, ignaciano
Monte Grande Spanish, ignaciano
Nueva Brisa Spanish, ignaciano
Puedo San Borja’ Spanish, ignaciano
San Juan Matos Spanish, trinitario, ignaciano, aymara
San Miguel del Alpere Spanish, trini{ario, movimafignaciano, yuracare

Santa Anita (San Miguel)

Spanish, yuracare

Santa Elena del Maniqui

Spanish

Santa Rita

Spanish, ignaciano

Totaizal Spanish, ipnaciano, trinitario, movima
Yilla Esperanza Spanigh, ignaciano

Villa Gonzélez Spanish

Martirio Chimén, Spanith

‘Facuaral de Matos Chimén

Manguilos Chiméin, Spanish

Nipoles Chimin, Spanish

San Antonie Chiméin, Spanish

San Rarmmda Chimén, Spanish

Santa Ana de Moseruna Ignaciano, Spanish, movirna

Santa Rosa de Aguas Negras

Trinitario, yuracare, Spanish

Santa Anita del Bosque

Yuracare, chimén, Spanish

Note: The first Fanguage is the predominant language

Source : Field work by the JICA Study Team, 1995

Fable 6-8-15 Languages spoken by Men

_ _Community ~-_Language

Algodonal Spanish, Ignattan

Beinico Spanish, Movima (1)

Chontal Spanish, Ignatian

El Buri Spanish

Fatima Spanish, lgnatian

Galilea Spanish, Reyesian

La Embocada Spanish ]

Litoral Spanish, Ignatian

Monte Grande Spanish, Ignatian

Nueva Brisa Spanish, Ignatian

Puerto San Borja Spanish, Ignatian

8an Juan Malos Spanish, Trinitanian, Ignatian, Aymara

San Miguel del Alpere Spanish, Trinitanan, Movima/Ignatian, Yuracace

Santa Anita (San Miguel) Spanish, Yuracare

Santa Fleoa del Maniqui Spanish

Santa Rita Spanish, Ignatian

Totaizal Spanish, [gnatian, Trinitarian, Movima

Villa BEsperanza Spanish, [gnatian

Villa Gonzilez Spanish

Mantirio Chiman, Spanish

‘Tacuaral de Malos Chiman

Manguitos Chiman, Spanish

Nipoles Chiman, Spanish

San Antonio . Chiman, Spanish

San Ramon Chiman, Spanish

Santa Ana de Moseruna Ignatian, Spanish, Movima

Santa Rosa de Apguas Negras Tanitarian, Yuracare, Spanish

Santa Anila de! Bosque Yuracare, Chiman, Spanish

Note :'The first language is the predominant language
Source :Fleld work by the JICA Study Tearn, 1995
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(7) Security, Sanitation and Health

According to the results from the ficld work survey, it was found that most conununities
or scitlements do not have health care services. The security, sanitation and health
facilities found in the communities or seitlements are shown in Table 0-8-16. The
majority of communities have no water supply systems. Therefore, they depend on
wells and rivers as their sources of water. Table 6-8-17 shows the sources of water in

the coinmunities that were investigated by the field survey.

Table 6-8-16  Security, Sanitation, and Healih Facilitics

Community/Setllement

Facifities

Galilea

Micro-hospital with permanent nursing semc‘es l\urscs work by
shifis and come from San Borja.

San Miguel del Apere

Is not being used due to the lack of personnel, equipment and
roedicine (built by FIS.)

Fatima Electricily and water are available, but equipment is lacking.

Bermco Nurses.

Villa Espcranza Built by FIS, functions as a promoter and has no assigned budget.

Santa Rita Built last year by FIS (with gutter tiles.)  Electricity is available and
only one budge! item is assigned.

Algodonal Reconstructed by FIS (without budget and cquipment )

La Embocada At present not under operation. There is no budget,

Source : Field work by the JKCA Study Team, 1995

Table 6-8-17 Water Sources of the Communities

Conimunity Water Source
Algodonal {6 m chain-ddven well) Wells in the dry season.
Bermeo {78 m well.) They have piping.
Chontal (8 m chain-driven well.)
El Beri From the slrear.
Fitima {8 m chain-driven well.)
Galilea From the chain-driven well.
La Fmbocada From 4 public chain-driven wells.
Litoral From the “curichi” (swamp.)
Manguitos {Chain-driven well.)
Manrtirio {From the Maniqui river.)
Monte Grande (“Curichi”* and water pump-well with a depth of 26 m and lO mof gravel.}
Nipoles {From the Manigui river.)
Nueva Brisa {From the stream.)
Pucrto San Borja (From the Apcre fiver.)
San Antonio {From the Maniqui river.)
San Juan Matos {From the Matos stream.)
San Miguel del Apere From the river and a 20 m._well with pump,
San Ramén From the Manigui river.
Santa Ana de Mosemuna {From the rives.)
Santa Anita de] Bosque From the river (Matos stream.)
Santa Anita (San Miguel) From the Maniqui river.
Santa Elena del Maniqui From the river {there is a chain-driven well, but is not operated al present.)
Santa Rila From a 7 m chain-driven weli; 36 m well with an ¢levated !ank
Santa Rosa de Aguas Negras | From the river (Aguas Negras slream.)
Tacuaral de Matos {7 ot § m chain-driven well.)
Totaizal {5 and 3 m water levels chain- drnen “ells )
Villa Bspeeanza Fromadeep well,
Yitla Gonzélcz {3 m. chain-driven well and a 5 m clevated tank.)

Source:  Hield work by the JICA Study Team, 1993
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(8) Education

According to the “Diagnbstico Etnoeducativo y Etnotecnoldgico del Oriente”, the
illiteracy rate of the native groups in the Beni Department is shown in Table 6-8-18.

The Yuracare showed the highest illiteracy rate, 80%.

Table 6-8-18 Educational Indicators Among Ethnic Groups

Ethnic Group Men Women Total School Level | Quit Study Bilingual |
Chiman n.a. n.a. n.a. na. na. 940
Trinitarian 0.0 15.0 1.8 56.1 340 55.0
{gnatian 180 . 16.0 10.6 . 523 320 56.0
Yuracare 5.0 86.0 200 50.0 87.0 $1.0

Source : “Diagnostico Fnoeducativo y Einotecnolbgico det Oriente, Chaco y Norte d¢ Ta Paz,
INPRODES - 1990

Table 6-8-19 shows the level of educalional services available in each community. It
should be emphasized that the number of teachers is very small in each community,

except for Santa Rita, La Embocada and Puerto San Borja.

Table 6-8-19 Level of Educational Services by Community

Community Highest Level Number of Number of
thal was reached Stodents Teachers

Algodonal 22 1
Nueva Brisa 30 )
Bermeo ' 1st. Intenmediale
Fitima 1st. Intenmediate
Santa Rita st Intermediale 130 5
San Ramdn 3d. Basic 24 {
Villa Esperanza 3d. Basic 36 }
Santa Ana de Moseruna 3d. Basic 42 1
Galilea 3d. Intermediate 65
Tolaizal 3d. Intermediate %0
La Embocada 3d. Intermextiate 125 5
El Buri 4th. Basic 1
Nipoles 4th. Basic 39 1
Martirio 4th, Basic 65 2
Puero San Boija 4th. Basic 65 4
Villa Gonzdlez Sth. Basic
Santa Rosade Aguas Negras | Sth. Basic 16 1
Santa Elena del Maniqui Sth. Basic 20 1
San Juan Matos Sth, Basic 26
Santa Anita del Bosque 5th. Basic 29
Litoral Sth. Basic 45 2
Monte Grande Sth. Basic 52 3
San Antonio 5ih. Basic 55 2
Tacuaral de Matos 5th. Basic 56 2
San Miguel del Apere 5th. Basic 50 2

Source:  Field work by the JICA Study Team, 1993
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6.8.11 Colonists
(1) Immigration Year

According to Velerinarians Without Frontiers (1994: 42-43), the migrating years are
related to the opening of the road sections from the west towards the Beni area, that is,
the La Paz-Trinidad road section connecting the Yungas Provinces of the La Paz

Department with the Beni towns of Yucumo, San Borja, San Ignacio, and Trinidad.

The first Bolivian colonization projects date from 1961 in Alte Beni and Yungas. In
1975, the National Colonization Institute-INC (lnslitu!o Nacional de Colonizacion)
started the Rurrenabaque-Secure project. Starting with the Casarabe area, semi-
controlled coloniza-tion began from the San Julian area during the 1970°s. This was

considered a modern colony.,

Another Andean colonization front has been developed by people coming from Chapare,
south of the Beni Department. A part of this colonization settled on the RBTI-Pilon
Lajas, using a path abandoned by oil companies who were exploring this area during the
1960’s.

In i977. colonists, mostly Aymaran and Quechuan, seitled on their own along the road
between Yucumo and Rurrenabaque, as well as atong the shores of the Quiquibey and

Benirivers.  In 1980, the INC started a controlled colonization with 100 families.

The first big migration wave occurred after the drought in the Polos{ area in 1983, and
then with the refocation of mine workers in 1985. By 1985, 763 families (about 3,025
people) had been settled there.

The improvement of the Yucumo-Rurrenabaque road in 1987 brought a new wave of
colonists.  All groups immigrated to the area rapidly, of which 80% came from the
Altiplano. Migrants also came from Yungas and Alto Beni of the La Paz Department,

and seitled near Rurrenabaque.
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{2) Area of Origin of the Inumigrants

According to the diagnosis on the Reserve of the Native Tercitory Biosphere (RBTI)
Pilon-L.ajas (Veterinarianst without Frontics, 1994), in the RBTI Pilon-Lajas region,
38.1% of the total immigrating population has its origins from outside Beni, mainly from
the South and Notth of the Yungas Provinces of the La Paz Department (29%) and from
the Potosf Department (22%.) |

Imiigrants from the Yungas Provinces of La Paz show that the Yucumo-Rurrenabaque
settlement was the second step after the colonization of the Alto Beni. On the other
hand, immigration from Potosf occurred after prolonged droughts between 1933 and
1985.

Basically, there are three colonization areas. ‘The first area is Rurrenabaque-Yucumo-
San Borja, which formed a central network of migratory flows. The second area,
influenced by colonization, is the Reyes/Maniqui River area, and the third area is Sanla

Rosa, Puerio Salinas and Vaca Diez.

The population of colonists is distributed in the center area of the RBTIi-Pilon Lajas

zone, as shown in Figure 6-8-4.
(3) Total Population of the Colony and Number of Colonizing Familics

The study of the RBTI-Pilon Lajas area, particularly the Ballivian Province in Beni,
carried out by Veterinarians Without Frontiers (1994: 16-17, 43, 45-47), has been taken

as a source of information on the colonists.

The Province of Ballivian has a population of 47,420 (49.3% in urban centers and 50.7%
in rural areas))  Yucumo has 1,404 inhabitants, while the rest of the poputation is spread
around in ranches, communities and colonization centers along the Yucumo-
Rurrenabéque foad. The expansion rate of the population during the last 16 years was

4.5%, which made this province one of the provinces with the strongest migratory flows.

Most of the poputation in the Ballivian Province is male because migralions are mainly

composed of males, and because there is a high female mortality rates.
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Acrival of colonists to the Yucumo-Rurrenabaque zone occurred in the 1980's with the
fast population growth. Most immigrants come from the Potosf Department and some
from the valleys. The project for creating the new transoceanic road, which connects
the Chilean and Peruvian ports on the Pacific Ocean with the Brazitian Atlantic ports, via
Yucume and Rurrenabaque, could provoke a new wave of colonists mainly to those two

areas and to the northern part of La Paz.

According to information from colonists, the estimated population in the Yucumo-
Rurrenabaque area is about 8,905 inhabitants (1,781 families.} According to INE, there
should be 5,293 families. The difference is because INE carried out its census in the
first colonization zones while the information from colonists is based on data from
colony associalions, cooperatives, elc. The average size of the interviewed colonist
families is 4.2 members per family. The average composition is 55.7% for men and
44.3% for women, while the information confirmed by INE sources indicates 60% for
men and 40% for women in. the Yucumo-Rurrenabaque sector. These figures

correspond to a predominance of single male migrants.
{4) Conflicis with Native People

According to Albo et al. (1990), there are inter-ethnic relations between the Cambas, who
are a rural population that established themselves a long time age in the rural areas, and
the original native settlers. The relationship of the scttlers with the Cambas is based on
the fact that both groups have the same level of poverty. Therefore, it is rare to find
friction between the two groups. - Those born in the East think that the Collas (and
Andean population of immigrating Aymara or Quechua origin) are intruders who are
invading their territory and sometimes threaten their own businesses with their superior
enterprising spirit,  However, usually the Colla-Camba conflict is encouraged, not by
themselves, but by their employers, in order to add an ethnic componcent to the conflict to

achieve a greater regional hegemony.

On the other hand, people (both mestizos and Collas) treat the original native people with
contempt. The original natives, in turn, see them as dangerous and abusive “whites™

and refer to them specifically with words such as “karai”, “karayana” or “schararch”,
y wi y

depending on the ethnic group.
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‘The Collas, who find themselves in a strange land, are cautious in the way they express
their feelings about the local people. Every immigram laborer lives with an internal
~ tension between his origina) culture and the nced for adapting to the new environment.

Thus, those bom in the East, but with Colla origin, pretend to be very Cambas.

The Collas have developed a dual attitude toward the original native people. In a
number of instances they share similar situations when they settle in the same colony or
work together at harvest time.  Solid relationships may be created, especially when they
both face problems with the employer. On the other hand, the Collas that came as .
traders or the colonists occupying the traditionat lands of the native people, share with
the whites and mestizos the same contempt for the native Cambas, who also treat them as

whiles, without making any distirction between them.

The Collas arrived as a result of demographic, economic and sometimes sociaf pressures
at their places of origin.  Fighiing for their survival, the Cambas live in the jungle. The
experience with the Collas developed their competitive and cnterprising spint.  The
latter, however, tend to be more calm and hospitable. The amriving Collas are more
trained in their relationship with the dominating society, while the Cambas have only
recently started such relationships, beginning from 1990 with the March for Territory and

Dignity. Moreover, they manage the sub-tcopical ecolegy very well.

The above-mentioned factors could potentially create two conflicts.  The first is related
to methods of production. For the Collas, itis a monetary and agricultural prodhclion
base, relatively connected to the market and with restricted access to the land. On the
other hand, the original natives strongly maintain their hunting and fishing activities, and
consider the land much more valuable than water or air, to which everybody has a shared

access.

The Collas occupy a secondary position in a dual social-ideological slruclure.  Because
of their closer relationship with society they tend to feel superior, and because of their
greater competitiveness, they tend to corner local groups.

{5) Distribution of Colonics

The colonization zones in northern Bolivia are shown in Figure 6-8-5.
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(6) Government Assistance

Although the government planned controlled colonization through the INC, the resulls

show, in general, a lack of real government assistance to the colonists.

According to Veterinarians Without Frontiers (1994), in 1980 the INC provided the
colonists with material assistance such as food and agricultural materials, but the
colonists never received the promised loans, ecducation, sanitary, technical, and

commercial infrastructure.

Assistance to settlements by the INC did not take into account the areas inhabited by the
original native people, which were tands more suitable for agriculture, cattle farming or
forestey reservation. Many colonists returned to their places of origin, due to bad
working conditions, disease, isolation, lack of markets, insecure fand holdings, and low

initial pro-duction results due to a lack of experience.

During the fast 25 years, directed and spontancous colonization increased as it was
promoted by the INC, and benefited by the presence of roads. However, the
colonization was done in a disorderly and uncontrelled way, with a lack of technical
criteria.  According to official data, 75,000 hectares were planned for colonization, but
in 1993, 175,000 hectares were occupied.  In many instances, thesc arcas were
promoled by INC local agents that did nol guaranlee a prompt property title registration
of the land. Therefore, this has become one of the problems affecling many of the

- migrants.
(7 Agencies Offering Assistance
The following two agencies offer assistance:

e CORDEBENI (San Borja): Assisted by the Veterinarians Without Frontiers Project,
it provides one velerinarian and one agronomist, both part-timers.

* CDE-RN (Centro de Desarrollo Forestal-Regional Norte): This agency (Center for
Forestry Development-Regionat North) started a widespread project for disseminating
forestry and agricullural-forestry systems in the area, in cooperation with the Plan for

Forestry Action PAF (Plan de Accidn Forastal.)
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The main assistance given to colonists and native people by the RBTL-Pilon Lajas
(1994), comes from non governmental organizations, NGO's, which in 1986 began to
develop assistance projects to both colonists and nalive people in order to improve
services covering health, education, and agriculture. The NGO's are at present
organized by the Yucumo Inter-institutional Committee. NGO’s offer the following

assistance in the RBTI-Pilon Lajas area:

(D Colegio Técnico Agropecurio  {Technical Husbandry School)
Agriculture-oriented educational assistance to colonists’ children,

() Centiro de Servicios Agropecuarios (Center for Husbandry Services)
Assistance supplying loans and techniques for animals and seeds; strengthening of
labor unions and the Pilon Lajas Regional Chiman Council; mechanical and carpentry
workshops, as well as adult education.

(@) Servicio Aleman de Cooperacion Social y Técnica
The German Service for Sociai and Technical Cooperation gives assistance in project
follow-ups and evaluations, as well as analysis of social problems.

(@ Veterinarios sin Fronteras (Veterinarians Without Frontiers)
Assistance with the supply of chickens and foodstuffs; infonnation on cattle; training
in animal health and implementation of agricullure-forestry-livestock systems;

" strengthening of women organizations, health support and support to the association

of smalt agricullufe«:atlle fanmers of the Yucumo-Rurrenabaque.

(® Comisidn Episcopal de Ia Pastoral Social y Caritas
The Fpiscopal Commission of the Social Pastoral and Caritas gives technical catlle-
farming and agricultural assistance; loans for pork and cattle farming; supporl in
health services to the Yucumo Micro-hospital; training of Chimanes in craftsmanship
improvement and marketing; establishment of a Chiman cultural center in Yucumo.

(®) Centro de Experimentacion y Asistencia Técnica Agricola |
The Center for Experimentation and Agriculture Technical Assistance gives
assistance in the production of plants for future timber yields, fruit and forage trees;
experimentation of agricultural-forestry systems; support to the regional Chiman
organization, and inventory of resources in the cotonization zone.

(?) Programa de Asentamientos Humanos (Program for Human Settlements)

This program gives assistance to the Ei Palmar Micro-hospital.
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(8) Living Outlook

During the field work, the Study Team interviewed some people about the development,
especially development relaled to the improvement of the road, -Almost ali of the
answers were in favor of improvement of the road between San Borja and Trinidad.

The following were the main answers given:

» The road will pass nearer the community, which will enable local people to reach San
Ignacio much mbre quickly.

» Most people see the future with optimism.  They are applying for a telephonc box and
potable water.

» The road will decrease transportation costs, so the community will grow because sales
will .increase.

» The road is important for the transportation of agricultural products.

» The improvement of the road is beneficial, as much larger markets will be established.

» The improvement of the road is important for agricultural products.

* During the rainy season it is not possible to go to San Ignacio because transportation
prices rise.  After the road improvement, this problem will disappear,

» People from the localities desire the improvement of local roads. During the rainy
season, they have to carry their products on their backs along the local roads.

e The road is necessary to deal with emergencies.
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6.9 Economic Activities

6.9.1 Fconomic Activities in the Communities

In the communities visited during the field work, a survey that included questions
- regarding their main economic aclivities was conducted.  The results, shown in Table 6-

9-1, show that their main economic activity is agricullure,

Tablc 6-9-1 Results from the Survey on Main Economic
~ Activities in the Communities

Community Econoinic Aclivities
Algodonal Agriculture, sale of “chive” and fire-wood
Bermeo Agriculture
Chontal Agriculluce
El Buri Agricultuce
Fitima Agriculture
Galilea Agricelluce, crafismanship, hunting and fishing
La Embocada Agricullere, cutting timber
Litorat Agricultuce
Manguitos Agricultuce
Martirio Agdcultuce, hunting and fishing
Monte Grande (1 6 2 personas) Agriculture, pig, chicken and cow raising
Népoles Agriculiure, bunting and fisking
Nueva Brisa Agriculture, sale of fire-wood
Puerto San Borja Agiriculture
San Antonio Agriculture, hunting and fishing
San Jean Matos Agriculture
San Miguel del Apcre Agriculture
San Ramdn Agriculture, hunting and fishing
Santa Ana de Moserupa Agriculture, pig and cow raising
Santa Anita del Bosque Agriculture
Santa Anita (San Miguel) Agriculture, hunting and fishing
Santa Blena del Maniquf Agriculture
SantaRita Agricolture, hunting
Santa Rosa de Aguas Negras Agriculture, pig raising and pouliry
Tacuaral de] Matos Agriculture, hunting and fishing
Tolaizal Agriculture
Viila Esperanza Agriculture
Villa Gonzilez Agriculture

Souzce:  Field work earried out by the JICA Study Team, 1995

The survey also inquired into what kind of work the members of the communily engaged
in on a temporary basis. The results show that most of them have experience with

working on ranches, as shown in Table 6-9-2.
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6.9.2

Table 6-9-2 Temporary Work for Mcmbers of the Community -

Community Temporary Job Working Place

Chontal No

Monte Grande No

San Rambn No

Santa Anade Moseruna No

Algodonal Yes Cattle ranches

Bermeo Yes Cattle ranches, and occasionally to San Fgnacio
El Buri Yes Neighboring cattle ranches (grass culting or cleaning)
Fatima Yes Ranches in the south

Galilea Yes Ranches, timber companies

La Embocada Yes Sawmills, nearby ranches

Litoral Yes San Ignacio and ranches

Manguilos Yes Ranches (by foot)

Marlirio Yes Companies

Nipoles Yes Woodland

Nueva Brisa Yes For cleaning in San {gaacio

Puerto Sdn Borja Yes Where they are transpocted to work for 2 or 3 weeks
San Antonio Yes San Borja, companies looking for timber
San Juan Malos Yes Companies (El Triunfo and norhera Foresls)
San Miguel del Apere Yes To the timber company

$anta Anila del Bosque Yes Sawmill, “robbing” timber, ranches

Santa Anita {San Miguel) Yes Company '

Santa Elena de] Maniguf Yes San Borja, ranches

SantaRita _ Yes Triuafo, ranches on the road
Santa Rosza de Aguas Yes Ranches, companies (towards San Bogja)
Negras
Tacuaral del Matos Yes Sawmill
Totaizal Yes Ranches

Villa Esperanza Yes Nearby ranches

Villa Goneflez Yes Sawmills

Source:  Field work cargied out by the HCA Study Team, 1995

Average Income

The average daily wage of the natives was determined during the ficld survey. The

average daily wage ranged from Bs.10 to Bs.25, as shown in Table 6-9-3. Taking into

consideration that the average wage per month in the private sector was Bs.958.2 in 1993

(Source: Anuario Estadfstico 1993), it can be said that the wages of natives are very low.

A comparison of wages including meals and those without meals showed that the latter

were Bs.5 higher, although there were some exceptions.

During the field work, the prices of some of the main products in the area were also

investigated. The resulls were compared to prices in La Paz.  Table 6-9-4 shows the

comparison results.
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Table 6-9-3  Average Wage of Native Pcople

Community Daily Wage (Bs.)
Incluﬂ_r_ﬁ Meals Without Meals

Monte Grande 100 150
Fétima 10.0 .
Bermeo 10.0
Villa Esperanza 10.0
El Buri ' 10.0
Santa Rita 10.0
Litoral 10.0
Chontal 10.0
Nueva Brisa 10.0
San Juan Matos 10.0
Nipoles 10.0
Santa Anita (San Miguct) 120
Santa Anita del Bosque 12,5 20.0
Galilea 150 20.0
Santa Rosa de Aguas Negras ~_ 150 20.0
Santa Ana de Moseruna 15.0 10.0
Puerto San Boria _ 15.0 10.0
Algodonal . . 15.0 : 10.0
Tacuaral del Matos 150
Sanfa Elena del Maniquf 15.0
Villa Gonzalez 200 B0
Totaizal 200 13.5
La Embocada 200 15.0
San Anlonio 200 25 |
Manguitos 25.0 15.0

Source; Field work carried out by the JICA Study Team, 1995

Table 6-9-4  Prices of the Main Products in the Area

Product Price
Beans Bs.25 per arroba
Rice Bs.8 to Bs.15 per arrcba
Com Bs.6.50 per arroba
Banana Bs.5 per bundie
Yucca Bs.5 per arroba
Pigs Bs.50 to Bs.§00 per live pig
Cows Bs.6 per kilogram N

Note : * One aroba = 23 pounds
Source : Orwn estimations based on the fieW work carried out by the
JICA Study Team, 1995
According to the Social-Economical Study for the FaAtima-San Ignacio de Moxos
Influcnce Area, (Masucto, Enrique, 1992:42), 148 farmers of Ignatian origin, who were
interviewed, obtained their income in the following way:
+ 12 selling their manpower (8.11%)
_e 17 selling agricultural products (11.49%)

e 19 combining the sale of agricultural products and manpower (80.41%)
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6.9.3 Main Means of Subsisfcnce

“The Diagnosis of the Biosphere Reservation from the Native Territory Pilon-Lajas
(1994: 5-58)” was used as a reference to study the main means of subsistence because it
is related to the influence aréa, and includes the most complele information on the means

of subsistence of the colonizing populélion in the area.

The following six major colonist production systems can be identified:

(D Settiers who raise livestock, with a diversificd extensive production system, where the
pastures for cattie farming are predominant.  Most of the settlers immigrated before
1987 and have 2.5 ha for rice fields, a 0.4 ha orchard with citrus and other trees,
which are cssentially cultivated by family manpower, and minimal agricultural
materials. ~ Livestock consists of catlle (1 (o 15 heads) for fbod, poultry and
sometimes, pigs for self-consumption.

@) Seltlers who work on arboriculture, with an intensive system of fivit-tree production,
having 1 to 3 hectares with bhananas, citrus, coffee and orchards. Thcy count with
litle uncultivated land available for the planting of trees. They also use family
manpower and minimal agricultural malterials. They have domestic animals, such as
hens for self-consumplioﬁ, and sometimes, pigs.

3 Unstable seltlers, with a poorly developed and stagoant agricultucal production

system, cultivating less than 0.2 ha of rice fields since the establishment of the plot,
less than 3 hectares of “kudzu” fallow, about 0.4 to 1.1 ha of banana, citrus and
orchards, and less than 2 ha of fallow partially used for rice. They use family
manpower and a minimal agricultural materials.
These unstable settlers migrated 3 to 9 years ago to the zone, especially in
Rurrenabaque, to abandoned land that already had small orchard.  Settlers try to limit
the fatlow and only those Having propetty titles remain as fallow parcels. Pethaps
30% of the trees on their land have atready been cut down. Moreover, unstable
seltlers are not always accompanicd by their families when they move, and are sure to
return to their original plots. Therefore, it is not suce whether they will settte down
anywhere specific. |

(@ Settlers that cultivate rice with a single production system. These cultivate rice in
plots of 0.75 to 1 ha and bananas in 0.06 ha, leaving less than | hectare of fallow.

They do not have animals. The settlers that cultivate rice came less than 3 or 4 years
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ago, seltling along the forest zone of Quiquibey. They are still temporary seulers.
The settlers living outside their place of origin prefer to accept jobs as agricultural or
forestry workers, and many of them plan to setile permanently,  They do not receive

any assistance whatsoever.

(® Settlers with large farms, who are land speculators with a litde diversificd agricultural
production system. These cullivate over ! ha of sice fields, less than 1 ha of
mahogany, over 0.4 hectares of banana and belween 3 to 15 ha of fallow,
progiessively using these hectares for rice followed by perennial crops.  Both family
and hired manpower are used. These settlers may have arrived 2 to 8 years ago,
seltling in the spontaneous colonizalion areas along the road that goes from Yucumo
to the Quiquibey bridge, in the Pilon-Lajas Native Territory Reservation. A number
of relatives group together to apply for a large arca of land. These generally have
forestry or urban jobs. These people plan to sell their tand at a high price even
though they obtained it for free, or prepare new limber or cattle projects.

(6 Motor-saw operators and rice selllefs, with a limited production system, cultivale less
than 0.4 ha of bananas or orchards, 2 te 8 ha of fallow, rotating it with rice crops or
abandoning the land, and less than 0.5 ha of rice. Thesc settlers raise domestic
animals such as hens and, sometimes, pigs. They came quite some time ago, bul
acquired land 5 years ago, which is mainly located in the wooded and isolated zoncs,
near the sawmills, mainly toward Rurrenabaque.  Their main means of subsistence is
timber, and they clearing from 0.5 to 5 ha of land for rice crops.  Many of the settlers
are single, The married wish to setile with their families, and would eventually
devote themselves to agricultural production, while the rest want to continue as

motor-saw operators and would abandon their lots to move on to richer wooded areas.
The scitlers practice agricultural activities in alluvial terraces with a slash-and-burn
agricullural system, periodically opening new lots.  The main crops ace banana, rice,

corn and yucca, and the areas average aboul 4 hectares. Production is more

integrated with the regional market.
6.9.4 Settlements and Work

According o Vcteﬁnarian_s Without Frontiers .(1‘994), the-colohisls in the RBT1-Pilon

Lajas region have settlements that were granted by the INC.  These settlements are lots
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6.9.5

of 3.6 km?, subdivided into 40 paris of 25 ha cach. This division was done without

considering the type of land on the lots, or the presence of native communities.

Besides the planred plots, spontancous colonists setiled near the roads.  In the planned
areas, the INC distributed 25 ha to the colonists, which became their property afler two
years of exploitation. In some spontaneous colonies, such as Charal, Quiquibey, and
Inucua, the individual lots have only 16 to 12 ha, and in 1993 less than 30% bhad legat
property titles.

Likewise, cooperatives and associalions obtained 2,000 hectares of land. During the

- 1970's the National Agrarian Reform Council (Consejo Nacional de Reforma Agraria)

granted extensive concessions, but as there was no coordination Wilh the INC, there were
cases where plots from the colonists overlapped those owned by earlier fandholders.

This created serious problems.

Experience in Tropical Agricul.ture

According to Albo ¢t al. (1990), the experience of colonists in tropical agriculture is
linked 1o both ecological and markel possibilities. The existence of a stable road is
important for productivity. | Without roads, the majority of the production is destined for
self-consumption and the only goods that can be traded are those that can be preserved,
stored, and processed  such ascoca, On the other hand, products such as fruits, require

stable roads, since they are difficult to preserve.

The slash-and-bum agricultural system, used by both colonists and native, is limited to
colonists who own small tots. These people must abandon the land and move to other
more distant colonies. As a results, the eardier colonies remain with only the few

families that founded them,

According to Palm and Flores {1994), the preduction of colonists is more bound 1o a
market with a system of cultivating a single crop, usually rice, as is the case of the
Yucumo-Rurrenabaque colonization zone and the Southern region of Isidoro-Secure.

The cultivation system stagts with the clearing and opening of the forests.
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6.9.6 Lumber Industry
(1) Relationship Between the Forest and Its Inhabitants
a) Native people and the forest

The relationship between l_hé native people and the forest is a tradition of their culture,
The forests meet all economic needs for the subsistence of the natives, and additionally,
there is a spiritual relationship with the forest because therein exists the magic world that

creates and reproduces those resources.

The forest provides resources for nourishment, clothing, medicine and housing. It is an
ccosystem where animals tive with their food sources.  According to Riester (1993), the
Chimanes are convinced that the nature surrounding them is the cesidence of non-human
beings, amongst others, living in the mountain ranges, the forest, and in the water, The
acquisition of forest products is regulated. Even the Chimanes do not have total
freedom to oblain forest products. [t is believed 1hat every tree or plant has an owner

that cares for il.
b} Lumberjacks, colenists, and the forest

According to Veterinarians Without Frontiers (1994: 73), the major aciivity in the forest
is carried-out by small conteactors and groups of local independent lumberjacks, who are

contracted by lumber companies or colonists.

The main problems related forest colonization are deforeslation, atmospheric pollution,
and the degradation of the ccosystem by the practice of slash-and-bum agriculture.
Many of the colonists abandon their plots and move to other zones, such as the forestry
concessions.  Colonization moves along with the opening of new roads and the
extension of services. The interdepartmental auxiliary roads and road networks for
lamber exuaétion'. to which the companies contribute, provide the major access for

colonists wishing to enter the forests.

Lumberjacks devote themselves to illegally fetling trees in the forests, according to the

Forestry Diagnosis of the Beni Department (1994). This illegal practice consists of
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felling trees as quarter-sawed timber (“cuartoncs”) with a motorized saw, and then
selling them to the sawmills, or trading with intermediarics who have “sole exploitation
contracts” awarded by the CDF-RN. The lumberjacks fell trees in forestry concessions,
protected areas and in native lerritories, in an illegal and secret way, taking advantage

of the poor control by the companies and forest keepers.

Motorized sawing is carried out by both the colonists and the peasants, because it

provides greater economic benefits than those obtained from agricultural production.

Unfortunately, such an activilj causes the exhaustion of lumber resources, as the
lumberjacks and colonists hursy to exploit them, felling trees without considering the
long-term effects, such as the loss of genetic material (particularly mahogany), or the
reduction of the animal population due to the noise of the motor saws and indiscriminate
hunting. These facts are also supported by a report prepared biy Veterinarians Without
Frontiers (1994). In addition, the protiferation of access roads favorable for

colonizalion increases erosion.
(2) Concerns over Accelerated Deforestation due to Road Improvement

During the field work, the Study Team interviewed the inhabitants about their concerns
and expectations regarding the road improvement project. The answers are discussed
under the issue of “Future Life Outlook™, in the section dedicated to the colonists
(Section 6-8-11.)

(3) Distribution, Number and Size of Sawmills
(Capital, Sale Volumes, Number of Employees, etc.)

There are (wenty-nine (29) forestry concessions in the Beni Deparlment of, as shown in
Figure 6-9-1, Most of them are distributed alc_mg the northwest border and -in the
southern part of Beni. The total area of the forestry concessions is almost 2.2 million
ha, as shown in Table 6-9-5. Table 6-9-6 sﬁows the trend of lumber production by year
and species.  The production of mara is incn:asiﬁg cved .year, with a to.lal of

approximately 2,000 m?in 1992. The companies legally working in the zone are:

¢ Madre Selva

¢ Bosques del Norte
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* Bolivian Mahogany
¢ Fitima
+ Monte Grande

¢ Hervel

According to the Corporation for the Development of Moxos (Corporacion de Desarrollo
de Moxos) CORDEMOXOS, the Montc Grande company paid for the extraction of
1,886,875 cubic feet of timber in 1994, The Hervel company paid for 215,000 cubic

feet, only during September and October, since they were moving.

Table 6-9-5 Forestry Concessions

(Unit : ha)
Timber Company Approximate Surface Province Contract No. Date
iy 4637859 | Baltivian, Yacuma 1 00191 [ 072009}
Fatima (total} 78.671.00 Ballivian, Yacuma 001/91 9/20/91
7 | BolivinMahopany/ | 4168280 | YacumayRaltivian [ oover § 92301
B Mahoganyb/ % 1184200 1 Yacuma e OOHOL L S
Bolivian Mahogany (total) 53,524.84 Yacuma y Ballivian 004/91 942391
3 | Bosgues del Norte ‘ 54,574.00 Yacuma 005/91 9/25/91
4 | HERVEL 109,236.43 Moxas ¥ Yacuma 00691 9/25/91
$a | Madre Setva (Chimanes) 32,071.00 Yacuma 01091 9124191
Sb § Madre Selva (Chaparina) 60,000.00 Ballivian 017/92 U292
6 | Monte Grande 66,074.00 Ballivian 008/91 9/27/91
7 | San lgnacio
& | San Marifn
9 | Forestal Lida. 67,000.00 Ballivian 003/91 92351
10 | Berna 185,000.00 Baliivian + F. Tamay 012/91 10/6/91
11 | Monte Redondo 30,400.00 Ballivian 02393 8/18/93
12 | INMABOL 120,000.00 Marban 01591 1/15/91
14 | San Luis lada. 251,750.00 Itencz 021/92 9127192
16 | San Matfas Stb. 140,000.00 I{enez 01331 T2/
18 | Mamore Cabrera Ltda. £0,200.00 Ballivian 022193 1/13/93
19 | Rurrenabaque Ltda, '
20 | Laminadora §. Miguel 103,850.00 Marban 00291 912391
21 § Guiltet L4da. 133,745.00 Marban 014/92 1/15/92
22 | Quebrada Blanca
23 | Guapay S,
24 | CIMAGRO 48,440.00 Moxos y Yacuma 00791 9725/91
25 | Nuflo Chivez
26 | Selva Negra 130,000.00 Ballivian 002/91 0i27/91
29 | Benigno
31 | Santalsabel §7,500.00 Ballivian 020/92 972092
34 | Yucumo 112.120.00 Ballivian 016/92 21292
36 | Destre Lida, 72,500.00 Ballivian 018192 412292
39 | Sagusa 50,000.00 Ballivian 841191 10,2491
40 | Bella Vista 42.611.00 Ballivian 019/92 1692
Total 2,241,463.11

Source : CDF-RN, 1993, Elzbosation taken from Salm and Flores, ed {1994)
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Table 6-9-6  Yearly Evolution of the Production of Timber by Species
) . {Unit : cubig feet, %)
Specie 1938 % 1989 % 1990 % 1951 % 1592 %
Ajipa 371341 077
Almendrillo 4250 008] 215241 045] 20219: 039] 41546; 190
Amargo 0.20; 000 125.10; 026 9.57: 002
| Bibosi. 690.23:  1.51 51.531 0.10] 686.17¢ 3.13
Cachichira 663.421 159 314488 144
Cedrillo _ 082 080
| Cediar 31288.18] 7.86| 3,205.50i 7.22| 478112 9.98] 3,150.30: 6.02] 4436.61 20.25
Colomero 64.24i 0.4 - 7.6 001
Copaibo 27.071 006] 547.78¢1 1.05 261.35 1.19
Cuchi 12.10;  0.03
Flor de 4.52i 0.0l 176.30; 080
Mayo . o
Gabun 472681 L13] 28674F 063 15046 031
Wood for 2421165 578 $021: 0.1 103.26: 022 49.78f 010 134.84: 0.62
Construction
Manicillo 12.15: 0.04 49.15: 022
Mapajo . 30311 006] 118481 023 0.00
Mara 2989591F 71.43|37,132.44; B81.31| 36,745.87; 76.67 43,577.50F 83.28] 7,153.72; 3265
Mara Macho 51.2¢¢ O.11 ) 1,159.72 529
Mascajo 983.50: 2.05 36361 0.07
Walnut 12,52 .03
Ochod 2282251 545| 2,758.730 6.04] 2,176.44; 434 279851 0.53] 3,979.93: 18.17
Oje 20261 0.0
Palo Marfa 569.30f 136 518.07 1.13 583.09% 1.22] 185418 3.54 31348 325
Papaydn 3340 001
Paguio 63.83F 0.12
Quecho 1923511 4.60
Quina Quina 8.95: 002 895¢ OM
| Oak 13823 081] 286341 063] 1,387.68: 290| 2,073.85: 3.96| 108677 4.96]
Mora : 296208 1.35
Isigo 221.78F 1.01
Simayo 14851 0.03 303.138 138
Tajibo 17.02] 0.4
Tarara 54.64F 011 2661 0.05 36588 1.67
Tolfo 129.268 0.25 14012 064
Verdolago 548.35 1.20 26898 020 75.26: 0.14 538 002
Total 41854641 100.00]45,666.121 100.00] 47.925.84 100.00] 52,325.16} 100.00] 21,907.28; 100.00

Source : CDR-RN; 1993, Own elaboration taken from  Salm and Flores, ed (1994)

(4) Employment Rate of New Residents or Native People in the Sawmills at the

Bosque det Norte

a) Bosque del Norte Sawmill

‘The company was established in the zone 20 years ago. The plant employs 42 people,

mainly from San Borja, with only two (2) or three (3) persons from La Paz.  Fifteen of

the workers live with their wives and children.  During the harvest (lumber cutting),

there are up to 100 workers, of whom 15% are from La Paz and Santa Cruz, 42% from

the Sawmilt Plant, and the remaining 43% (between 20 and 30 workers) Chimancs.  The

“minimum wage is Bs.350 per month. Spccialiiex.i workers, (mechanics) earn more
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money. In 1994 the Bosque del Norte Sawmill extracted 150,000 cubic feet of wood
. (40% mahogany and 60% “palo marfa”.}- The machinery used was two (2) D7
Caterpillars, two (2) John Deere 640, two (2) loaders and two (2) motor graders. '

b) Monte Grande Company

The Plant has 90 employees, of whom 70% arc local ﬁ'orkcrs_ and 30% are workers from
Santa Cruz and San Borja. The latter are machine-shop and adniinistration staff.
During the harvest, this company hircé up to 200 cmployees. The basic wage is
supposed to be Bs.400 by contract; however, informants from San Miguel (located.lwo'
kilometers from the company) stated that the wages paid by the company were only
Bs.350, and sometimes, only Bs.150. In 1993 and 1994 the company took out 1.5
" millien cubic feet of lumber. The machinery used was {ou} (4} Caterpillars, two (2)

motor graders, four (4) loaders, and five (5) skidders.

¢) Bolivian Mahogany

During the harvest season, the Company hires 250 yard worskers, 50 employees for trans-
portation, and 30 (Chimanes) to seaich for the wood and contractors. The harvest.
scason is from May to December, and from January to April, maintenance work is'carried?
out. The Botivian Mahogany concession originatly was of 110,000 hectares, but 50%
was affected by recognition of the Multiethnic Native Territory.  This company has (wo
installed sawmills with a capacity of 1,200,000 square feet each. The share is 4,400
cubes (1 cube = 424 square feet), the rest comes from lhird parties, Of the 2,400,000
square feet, 80% corresponds to long lumber, of which 75% is destined for export; the
remaining part is sccond- and third-quality lumber. The approximate cost of each
sawmill is US$40,000. The machinery used is |5 Caterpitlars, skidders, and loaders.
The company also provide basic services such as food, which is supplied by neighboring

ranches.

(3) Felling Volume
Table 6-9-7 shows the authorized volume ol_' lumber extraction, as well as the balance and
surplus of lumber companies for the fiscal year 1994,  Somé companies cut much more

mara than was authorized. Table 6-9-8 shows that the expi_qitation volume of mara is -

more than 50% of lhe‘tolal of the most exploited species in Beni.  On the other hand,
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. Table 6-9-9 shows the potential and . exploitable volume by species and groups of

industrial species in the Chimanes Forest. Table 6-9-10 shows the volume of
" exploitation to date, and the futuce exploitation plan for mara in the permanent forest and
7 the Chiman Foiéé%. Tabtés 6-9-7 to 6-9-10 show a tendency for the felling of mara

(which is more expensive) to increase over time.

Table 6-9-7 Volume of Timber Extracted by Timber Companics in 1994
(Unit: mY)

Timber Specic Authorized | Total | Extracted | Missing Remarks

 Company Volume Volume Yolume Volume

Fitima Mara ] 380000 | .| 466050 1 | Asuplusof 860.50m’

ftda, Other Species 1,200.00 | 5,000.00 1,200.00

Hervel Mara 390000 | . LB67.00 | 303300 | e
) Other Species 1,700.00 | 5,600.00 : 1,700.00 B

Bolivian | Mara 340000 } 958408 .| Asuplusof6,18408m

Mahogany | Other Species 1,500.00 § 4,500.00 1,500.00

Bosque del 1,48%9.74 Does not have

Node authorization

Scurce:  Alberto Tapia (1994)

Table 6-9-8 Volume of Exploited Species in the Beni Department

. (Unit: )
Species 1992 1991 Total (1987-1933) Yolume (%)

Mara 9,138.27 54,887.01 275,011.23 61.06 |
Cedar 5,062.18 9,235.51 58,906.40 13.08
Ochod 743211 1,221.02 31,587.46 7.01
Bibosi 9,310.55 926.04 29,608.07 6.57
Gabun 3,562.72 12,882.07 2.86
Oak 1,597.94 1,817.53 11,576.45 2.57
Tolal of species 36,173.77 68,093.12 419,572.45 9.16

Total 45,220.76 72,606.97 450,386.02 100.00

Source : Forestry Diagnosis of the Beai Department, 1934

Table 6-9-9 Potential and Present Volume of Specices
(Unit : 1000 r)

Species Potential Yolume | Present Volume Totak
| Finespecies o) 943.90 43570 I . 138160
-Mara 2880
oo LS B 4400 L S
s Sangrede Toro N 7440 ... 200 10330
- Palo Marfa 798.50
_Species used for door plates and deawers | 245460 | | 230000 4,735.60
- Other species 1,594.90 542.30 2,132.20
Species used for constnuction 2,765.50 1,115.30 3,830.80
Species used for beams, columns znd 1,281.70 982.30 2,264.00
parquet flooring '
Totsl 744210 ~ 4834,30 12,282.00

Soarce : Forcstry Projoct FAOICOF FO: - BOL/74031
: “Sachler, Bascope (Rojas: 1985, 62-63)
Salm and Hores, ¢d (1394)
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Table 6-9-10 Past and Future Exploitation of Mara Spec!cs in the Chimanes Forest

(Uml m)
Lumber Companles
Ftem . Fitima Bolivian Hervel Bosquis Mente Madre Tolal
Mahogany del Monte | Grande Selva
!r_a_ggg!lygyg_m_ggg__gggzggf) ............ Lo 186260 1 185,608 | 140,364 | 582,000 | - 64,920 13,375 | 1,112,520
Assigned Volume ia 1980(m"%) | 130 0382 | 92 800 ______ 140,364 294,238 64920 10,700 | 733,404
Yearly Fee for Plang 16,000 10,000 6,500 8, 492 6,500 39,492
Past Exploitation
s ).
4875 B8
4,487 4,558 |
6'635 e 4666. FETTPLE ot
5’134 !85 crreranines Benenes
216 ¢
e L L LI T T T T TP TP PPPPPPPTPPIPRI T P 6'27' CEFETELETRTIres, 2'510 YT
Total Carricd Out 35,768 25,450 13,099 18,297
Recomaeaded Exploitations L. —— .
L1993 3800 | " "3400°L 3500 800 3
22 SO WO .., 2,900 3,509 300 ¥ ....2.200
- 1996 3,200 2,500 3,700 |- 300

Note : Goilia (1988), Synott and Cassels (1991), Piredo (1991), Ross {1992)
Source: Forestry Diagnosis of the Beni Department, 1994

(6) Conflicts with Native People and Resolution

According to Estenssoro (1991: 69-70), the change of status of the Chimanes Forest from
a Immobifization Reservation 1o a Permanent Production Forest had several social and

economic consequences for the region.

Forest éxploitaiion by the lumber companies introduced heavy machinery, road openings,
bridge constructions, and sawmill installations, and increased the nuraber of people in the
forest, causing conflicts with native populations. It was initiaily considered that the
lumber companies would bring economic benefits by hiring the Chimanes as mahogany
searchers, however, the contractual relationship was unequal to the detriment of such

native groups and other workers.

Moreover, contractors tend to use the forest resources without the proper legal authoriza-
tion. The selective extraction of humber, such as mahogany, cedar and olhéfé; as welt as
the lack of management and reforestation plans, cause worries to the nalive population as
they saw their forest wealth diminish.  The contractors and companies benefited from

these activities, while the natives got nothing.

The Chimanes joined the market 'by'sclliﬁg their labor,pbwcr in agricbllural works, as

rowers, stringers, guides, etc., under unequal trade relationships.  The value of their
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tabaor, that js, their knowledge and experience in the use of wild and forestry resources

was not acknowledged.

The Chiman Native Territory, which is legally approved, does not have regulations to
define their rights and duties, and to manage and make use of their territory.  This has

caused the social conflicts, summarized below:

» Theee is conflict with the timber company owners, since they exploit forestry resources
in the temritory without granting benefits to the Chimanes, and with the contraclors,
since they hunl animals, and exploit the Chimanes.

e Thesc is conflict with the motor saw operators, who extract wood iltegally since they
have no authorization from the CDFE.

» There is conflict with the settlers, who enter the Chiman Territory in order to create
new crop plots, and exploit the forest resources.

« There is some tension between the natives and the forestry concessions.  For example,
according to Reister (1993), the Chimanes consider that white men, whom they call
“haiba”, are haughty {arrogant), crooked people who cheat, and cannot be trusted. In

general, this is a consequence of the unequat labor relationship in the sawinills.

According to Sylvia Estenssoro (1991), future actions to be faken to benefit the native
people, depend on the role that these people will be assigned to play, locally, regionally,
and nationally. In the case of the Chimanes, the present stralegy is to strengthen their
social and political organization by increasing their regionai representation in the Chiman
‘Council; training of human resources; implementation of a comprehensive participation
of domestic units, formation and training of committees in the fclds of management,
research, communication, health and other social groups with equal relations and a fair
distribution of benefits. At a regional level, it is expected that the participation of

Chimanes in the development plans of the Beni region will be promoted.

(7) Reforestation Activities after the Felling of Trees

Table 6-9-11 summarizes the present situation of the forestry and agroforestcy projects.
To improve the situation in affected forests, a wide variety of forestry projects are

expected to be implemented soon.
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6.10

6.10.1

Ruins ard Culiural Assels

Introduction

The archeological sites in the Moxes Plains have long been considered some of the most

important in South America because of the technological heritage they reveal.

Living under adverse climatic conditions, the pre-Hispanic cultures of the Moxos Plains
of the Beni Departiment, developed a notable but little known civilization. The Beni
plain, where the Moxos culture was developed, is annually flooded during the rainy-
season from May to October, but also suffers drought from November to April. This
plain is very flat, with minimal clevation differences, except for some earth e-levaﬁons
created for agricultural, communication, habitat, or other purposes. The Moxos Plains,

therefore, have a highly developed artificial earth consiruction.

The history of archaeological studies of the artificial carth elevations in the Moxos Plains
is very short, compared with the Bolivian Altiplano and valleys, where architectural
structures are made of stone. Therefore, initial research projects are being planned. In
recent years, the challenge of entering an unknown place, like these lowlands, promised
many surprises and created vrusual interest (Denevan, 1991; Erickson ¢t al,, 1991, 1993,
1994: Rooscvelt ,1980, 1989, 1991, 1992, 1993; Meggers 1991, 1992, 1993, 1994,

and others.)

Some scientists believe that the lack of preserved archaeological material is due to the
moist climate or to the impossibility of finding ceramic remains under the luxuriant
vegelation.,  Others believe that the jungle could never sustain large populations;
therefore, no civili-zations developed there, (Meggers, 1954, 1971; Esteward and
Farom, 1959; Esteward 1949 a & b; Meggers and Evans, 1957, 1983; and others).
However, contrary to these beliefs, the pre-Hispanic agricullural infrastructure of the
Moxos Plains shows that culture did develop there, and these people showed a higher
knowledge of the habital. Moreover, their development of suitable lechnologies_.

destroyed the criteria of the classic deterministic ecological theories.
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The reinains of canals, sawhorse borders, earthworks {cmbankments), water reseivoirs,
and a series of past environment transformation strategies, have been shown to be highly

productive alternatives that do not harm the environment.

An archaeological team from the Univessity of Pennsylvania and investigators from the
Technical University of Beni ("UTB, Universidad Técnica del Beni") are rescuing the
ridges in experimental plots. ~ The results, so far, have been superior to the normal pro-

duction of small farms vsing the traditional slash-and-burn technique.

6.10.2 Archacological Sites and Units Found on the Trinidad-San Borja Road and Its
Branches

During the construction of the road between Trinidad and San Borja, which was
concluded in 1978, a number of archacological sites were destroyed because the
necessary measures for their rescue were not organized in time. This carelessness
caused the toss of the archaeological unit, since the area was destroyed by trucks and the

“road was constructed through an important complex of hills.

Fortunately, the interveation of archacologists rescued onc part of the lost information,
allowing urgent explorations and excavations to be conducted after the road construction.
Over the past few years, the road was also used to study the agricultural units that were

desiroyed and cut. A summary of the locations investigated so far is presented below.

Archacological rescue missions will provide infonmation on many places that are still

unknown for future archacological studies.

(1) San Borja-Trinidad Road
In 1978, Faldin and Erickson conducted the first archacological survey between Trinidad
and San Borja, atong the road connecting these towns, as shown in Figure 6-10-1.  Most

of the archaeological sites were discovered in areas cut by the road (Erickson and Faldin

1978.) The following sites were surveyed:
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a) Sites locdted on the road west of San Ignacio

o Road intersection, Km. 1.6 southwest of San Ignacio.

¢ Cruz de Caminos, Km. 5.6 southeast of San Ignacio.

» Loma Pinto, Kin. 12 west of San Ignacio.

¢ Road to Cochabamba, sites 1 and 2, located in the Kms. 8.2 and 10.6 southwest of San

Ignacio, rcspeclively.
- b) Sites located on the road near to San Borja

o Half kilometer from the post of the National Road Dircction near San Borja.

« Totaizal, Km. 4 west of (the Matos River.

¢ El Porvenir, in El Porvenir Ranch.

+ San Luis, Km. 1.5 east of the Matos river. L corresponds to the fiest Jesuit Mission of
San Luis.

¢ Sile on the road, between San Luis and Campanarios Ranch.

e Arizona Ranch, Km. 6 éasl of the Matos River.

¢ Dinamarca Ranch, Km. 20 cast of the Matos River.

The discovered sites are charactesized by having an average separation of 2 te 3 km
between them, located beiween San Ignacio and the Matos Rivef. The arca of
dispecsion of the culturat malterial varies from 300 to 400 m. According to the authors,
no causeways Or canals connecting the islands were found. In a subsequent work,
Erickson indicates that the ceramics found at of the site usually represent characteristics
of multi-component units for a long time (Erickson 1980.) Regarding (he earthworks,
the calculation made by Denevan of about 10,000 km of earthworks in the San Ignacio
region, appears (o be less than the calculation made by Erickson, who considers that
these approximations may not include earthworks covered by the jungle, which are not

visible in aerial photographs.

According to Frickson, “the causeways generally cross the low pampas between the
elevated zones of the woods, running parallel to the river or stream shores, frequently
crossing the riparian meandering (point bar formations) or extending from the lakes,

especially from the Isirere and Mausa lagoons” (Erickson, 1980.)
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A number of hypothesis were presented about the possible functions of the earthworks
and trenches, besides being used as communication roads and watcrways, as was already
mentioned by Denevan (1980.) Other persons suggest that some functioned as water
gates, controlling the stream to connect the pampas with the river shores, and therefore

functioning as dikes (Erickson 1980,)

{2) Archaeological Complex of El Villar

The team of the Agricaltural and Archaeological Project of the Beni Departient ("Pro-
yecto Agroarqueologico del Beni”) investigated the made investigations in El Villac
Region, in 1990. The location was 40 km East of San Borja and was cut by the San
Broja-San Ignacio road, as shown in Figure 6-10-2. Several archaeological units were
found in the area, and pre-llispanic modifications in the zone are impressive. The

following five sites were studied:

+ El Villar island and its complex of earthworks and canals,

s Complex of ridges and canals, located in the southwest part of El Villar Istand.
« Complex of canals and ridges, located in the northeast part of El Villar Island.
+ Earthworks and ridges in the periphery of the landing strip of El Villar Ranch.
s Ridges and canals in Los Tajibos ranch.

(Svmmarized from Erickson et al. 1991)

At the El Villar Istand site, the ridges, canals, and the ridge complexes located in the

southwestern and nostheastern part of the istand were cut by the road.
(3) Archaeological Complex of Santa Fe, La Envidia and El Retoho

During 1992 and $993, as part of the Archaeotogical Project of the Beni Depariment, the
archacological complex of Santa Fe, La Envidia and El Retohio was investigated in an
area including among the Apere River, San Vicente lagoon, the poit of San Broja and the
San Miguel community, in the southern part of San Ignacio de Moxos and the northern

part of the road which will be built toward Cochabamba, as shown in Figure 6-10-3.
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The Santa Fe and La Eavidia Ranches were defined as the main points for the archaco-
logical surface mapping, survey and excavations {Erickson et al 1992.) Seven

complexes of ridges joined by a complex network of earthworks and canals were found.

In 1993, the investigation continued in Santa Fe and La Envidia, one of the best
preserved zones of artificial earthworks. The San Ignacio-Cochabamba road, which is
under construction, crosses the southern part of the complex, and culs through two large
housing sites, Santa Fc and La Asunia. Broken remains of ceramics and bones of a
funeral urn were obtained from the second of these sites.  The site could not be saved in
time, du'_e to road extension works, which proceeded without considering the

archaeological rescue works.
(4) Archaeological Complex of Chievejecure

The archaeological complex of Chevejecure is located in the south-southwestern part of
the ranch of the same name, as shown in Figure 6-10-4, There is a broad variety of
ficlds of ridges, canals, and embankmenl# in a relatively smal area between the
Chevejecure and Matos rivers. These fields are concentrated between the river
meandering. Because the San Borja-Trinidad road cuts lhe.meandering zone, many of

the elevated fields were destroyed ducing the construction of the road.

The most impressive remains are the blocks of a linear ridge located 1 km south of the
ranch, which was built on a canal of an abandoned meandering (Erickson et al.,, 1994.)
A number of ridge units and the linear earthworks in this zone were mapped in the above-
mentioned figure, but this study was not completed.

(5) Archaeological Complex of San Ignacio de Moxos

The archacological complex of San Ignacio dé Moxos is located between the Isirere and
Mausa lagoons, in the southern part of the Iserere lagoon ncar San Ignacio de Moxos, as

shown in Figure 6-10-5.  Only part of this unit of large dimensions was studied.

The sections affected by the road can be summarized as follows:
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Figure 6-10-5 Archacological Complex of San Ignacio de Moxos
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La Vrbora Ranch is Jocated 11 km Norheast of San Ignacio de Moxos, as shown in
Figure 6-10-6. A complex of ridges in this section was studied. This complex was
built between large earthworks thal connect an istand with a corridor of woods.  The
San Ignacio-San Borja road crosses two pre-Hispanic habitats.  The first one is located
along the banks of the Matire River and the second one, on the first istand along the road,
in the eastern part of the Matire river. According o Michel (1993 a), several

carthworks were also cut.

The La Vfbora and La Viborilla Ranches are located between the Isirere and Mauxa Is-
tands, about 9 km from San Ignacio de Moxos, as shown in Figure 6-10-7.  This

archaeological unit is one of the biggest to have been discovered.

Unfortunately, it was cut in half when the Trinidad-San Borja road was constructed. It
was a complex consisting of large crossed earthworks forming triangles, with a series of
ridges of different types in the center.  This lechnology helped to regulate water control
between the Isirere and Mausa lagoons, Unfortunately, this unil was also cut by the road
in the Mausa Island housing site, in the southeastern part of the archaeological complex

(Michel 1993 a)

Another complex that suffered because .of the road construction was a complex known as
Estancia La Estrella, located 12 kin cast of San lgna'cio dec Moxos, as shown in Figure 6-
10-8. A quadrangular unit of ridges was found in this complex. 'This complex was
framed by large embankments coming out obliquely to the meandering of the Matire
stream. ‘The road cut a number of embankments, ridges, and a large housing site located

along the shores of the Matire River (Michael 1993 a.)

The ridge complex of Mausa Ranch is located in the southern part of the Mausa and
Iserere lagoons, about 6.5 km froin San Ignacio de Moxos, as shown in Figure 6-10-9.
This complex is formed by a sertes of embarkments, though no ridges can be observed.

Seemingly, these were destroyed by cattle.
Several of the einbankments and canals in this section are crossed by the road, as well

Mausa Island, the Cruz de Caminos housing sites, and one on the road to Cochabamba
(Brickson 1978; Michel 1993 a.)
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A series of canals and embankments was found about 3 km West of San Ignacio de
Moxos, which were associated with ridge camps, as shown in Figure 6-10-10. This
complex is located in a ranch owned by M. Sabala, which, although it does not have the

characteristics of a complex, shows a unique technology (Michel 1993 a.)

The Companario, Arisona, Florida and Dinamarca Ranches have a number of
embankment and ridge uvnits that were cut and destroyed by the construction of the
Trinidad-San Borja road (Figure 6-10-1). Archaeological excavation and mapping
determined that this zone is also important because of its archacological wealth {Erickson

et al. 1995, under preparation.)
6.10.3 Hispanic Cultural Wealth of the Beni Department

The cultural wealth of the Moxos Plains, from pre-Hispanic times to the present, is exten-
sive. The following is a brief review of the fesvit celics, considering their pre-lIispanic

characteristics and their technological value.

The arrival of the Jesuits and the foundation of the Missions between 1670 and 1770,
when they were expelled, created the basis for extensive craftsmanship and artistic
development of a new native generation. These missionaries brought with them the
Spanish language, music, spinning, weaving techniques, carving, metal smelting, sowing,
elc. All these works were widely supported by the Moxean basic knowledge and
craftsmanship techniques, which impressed the Spanarids during their first incursions in

the 17th century,

The ability of the native people to learn and imitate greatly impressed the Jesuils, who
took advantage of these characteristics to develop music skills, musical instrument

manufacture, carving, and drawing.

Native creativity was directed toward the production of religious art and fine texliles,
which gained a national reputation, and became prized in the Sucre and Santa Cruz
markets. Agricultural production was also largely developed. One of the most
“admired products were the bells smelted in Moxos, whose sound could be heard several

kilometers away. Many of the bells bear the names of the native smelters.
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Also well knowa are the beautiful shrines, ciboriums, candles, processional candlesticks,
crosses, incense burners, and silver-plated altars, as well as the wooden pulpits, doors,
litters and anm chairs with carvings and bas relieves in bright colors which were created
al this time (Becerra Casanovas 1977.)  The traveler Del Castille provides a sample of

this wealth in the following short descriptive narration:

“Kept in wood arks, already corroded by time, somewhat bruised, with ams for 50
candles, medallions were found with a series of scenes representing the Passion of Christ
sepoussé in engraved silver by the hands of a noteworthy silversmith ..."" “... There also
existed a sitver chest, bruised, keeping wrapped in rags an artistic holy cup, notable for
its workmanship and size, made of gold weighing about 1 kilo, with find encrusted

stones, emeralds, rubics, and precious brilliants” (Del Castillo, Marius 1912-1928.)
A number of factors led to the loss of these relics:

o The expulsion of the Jesuits, after which the churches and Jesuit properties were plun-
dered or bumed.

» Bishop Belisario Santiesteban’s attitude of withdrawing all gold and silver from the
Moxos churches to contribute to the construction of the Santa Cruz Cathedral.

 The Wars for Independence, during which where both the guerrillas and the defenders

of the crown took these religious works as a plunder.
Nowadays, only a few remain, and can be seen in Trinidad, where there is a highly
colored wooden bas relief representing Christ's Agony on the cross.  There is a small
museum in the Church of San Ignacio de Moxos, exhibiting, even now, the morlal
remains of Father Marban, who was killed by the Canichanas.

6.10.4 Age of Archacological Ruins

Tables 6-10-1 show a summary of Bofivian Amazonian archaeology. A brief

explanation regarding this matter is given below:
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Table 6-10-1 (2) Age of the Bolivian Amazonian Archacology
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The archacology of the Moxos Plains dates from the beginning of this century, when the
piencer Ertand Nodenskiold (1913) made the first excavations in the Velarde, Hermack,
and the Macisito hillocks, located in the southern region of Trinidad. This task was
continued by Stig Ryden (1941), who made excavations near Casarabe, in the eastern
part of Trinidad. Subsequent reports were made, based on the collections of

archaeological material, mainly found out of the context (Frickson 1980.)

Systematization of the archacological sites in the Beni Department began with the explo-
rations and excavations of foreign professionals of the National Institute of Archaeotogy.
Initially, the archeologist, Victor Bustos, (1976 a, 1976 b, 1976 ¢, 1978 a, 1978 ¢, 1978
d} conducted surveys and test excavations in the artificial hilfocks neaf Trinidad. These
works were regionally supported many times by experts familiar with the area (Lee,
1979) or enthusiastic professionals than worked together with the archaeologisis (Pinto
Parada, 1987}

The archaeological explorations of Erickson and Faldin along the newly constructed
Trinidad-San Borja road, (1978, 1980), and some soundings carried out in the same
siretch by the Argentincan Mission, were the first archaeological expeditions to take
advantage of the construction of the new road. Thercfore, the works extended beyond
Trintdad (Dougherty and Calandra, 1984.)

Most of the investigations verified that the number of forest islands and pre-Colombian
habitat settlements is astounding (Erickson et al 1991; Bustos 1976 ¢, 1978 a, 1978 ¢,
1978 d), as are the extended fields of ridges (Denevan 1980.)

Although only some progress had been made in the investigation methodologies up to
that time, Nodenskiold established a base for chronologically classifying ceramics by
crealing a timetable and cullural table organized on four levels (see the chronological
table), which were: Velarde Inferior, Vetarde Superior, Hermack and Masicito. Later
on, the Argen-tinean Mission conducted a serics of excavations in the housing hills, in
order to obtain more accurate information about the ceramics and to date them using the
radio-carbon method (Dougherty and Calandra 1981-1982; 1983; 1984-1985.)
Although these investi-gations obtained an absolute chronology for the Mamoré, San
Juan and Casarabe phases, it was concluded that most of the sites were multi-component

sites, showing a great staistical variety (Dougherty and Calandra, 1981-1982.)

6-193



One obvious aspect of the first archacological works in the Beni Depariment during the
1980°'s was the liltle attention given to this immense archaeological potential. A
number of pre-Hispanic cultivation complexes were hardly mentioned and studied during
the first investigations. Although evidence of these syslems was provided by
Nordenskiold (1910) and Mectraux {1942), the importance of such system was questioned
by the geographers Denevan (1963) and Plafker (1963.)

One of the studies focusing on the prehistory of the Beni Department was conducted by
William Denevan in his “Aboriginal cultural geography of the Moxos Plains,” a doctoral
thesis illustrating the origin, the construction of artificial works, and the general features

of the Moxean culture (Denevan 1996, translated into Spanish by Dencvan 1980.)

The first news about the immense complexes came as a sesult of aerophotogrametsic
studies and brief field surveys (Denevan, 1963, 1966 a, 1980 a; Plafker, 1963.) These
studies located large complexes of works built with earth, which werc abandoned later
on: including sawhorse borders (cultivation fields in elevated platforms), canals, embank-

ments, water reservoirs, fagoons, and heavily occupied sites on hills.

Denevan made a conservative cstimate that about 100,000 ridges are located in an arca of
72,000 kni?, and approximately 503 lincar kilometers of embankments in an area of 3,900
km?. These estimates are limited, due to the effects of sedimentation, massive crosion,
deforestation, and cattle farming. Other natural effects that did not permit simple
surface surveys are related to the fast growth of the wooded layers located at the remains

- of the ridges.

The regional archacology of San Ignacio dc Moxos was investigated in a licentiate-
degree thesis of the Universidad Mayor de San Andrés (public university of La Paz),
(Michel, 1993), where elevated fields, embankments, canals, and habitat hills were
systematically investigated. Since the technology of elevated fields and embankments

is still unknown, their protection and rescue from possible destruction is very important.

6.10.5 Cultural Chhorology of the Moxos Plains

The cultural chronology of lhe Bolivian Amazon is still in an embryonic slagb due to the
few 1mesugauons conducted in the country. As shown in Table 6-10-4, the earliest

phase of cultural development witha presence of ceramics (with Barrancoidean influence
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from North of the Amazon basin) is located in Bajo Maniqui (Michel and Lemuz 1922;
Michel 1993 a). This has been determined by stylistic similarilies, . Other more recent
investigations have used the Carbon 14 method. This village is composed by
Sequenca and the Ibirza Valley (Percyra and Brockington, 1993) The towns of

Sequenca, Valle Ibirza and Bajo Maniqui were small and self-subsisting viilages.

The archacological site of El Villar has the deepest and the most continuous
chronological series, Radio carbon tests have shown that here was the first human
occupation in the Beni Department, arcund the year 800 BC. The ridges in this area
show continued use_from 200 BC to 1050 AC, providing that the ridges in the 20ne have
been used and developed over a long period of time.

Former cultures of the hills near Trinidad, dated by the Carbpn 14 method, are related to
the Casarabe, San Juan and Mamoré phases, where traces of corn and other crops still
remain,  Other regions like Alto Beéni and Santa Cruz have been tentatively dated,

through a comparison of typological ceramics.

Table 6-10-1 shows a gencral estimate of the age of the El Villar archeological site, while
other sites are dated according to their type. This chronology will be improved after

new investigations are conducted.
6.10.6 Preservation Conditions

The arificial earth consiructions of the Beni Department are now being destroyed by

human activity and erosion.  The following are some of the adverse influences:

e The catlle is eroding the surface of the ridges and embankments.
e The construction of roads and paths are cutting through embankments and sawhorse
units,

e Land plowing with tractors is destroying large artificial structures (Erickson et al.
1992.)

According to acrophotographic studics, extensive calculations of the pre-Hispanic culti-

vation fields have been made assuming the existence of ridges in the pampas, These

new discoverics show that these calculations are very low. Tt is extremely impostant to
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6.10.7

investigate the forest areas in the future in order to make a reat calculation of the ridge
arcas as well as the flatlands, where apparently no ridges exist.  Although it secms that

they may are actually be covered by sediment (Erickson et at., 1993.)
Table 6-10-2 includes a general overview of the preservation conditions of the known
ridges. Both, the calculated arca and the preservation conditions are approximations

based on field work and the study of acrial photographs.

Table 6-10-2 TP'reservation of the Known Ridges

Region Area (ha) Conservation Grade
Trinidad 10 Bad
El Villar _ 90 : Good
Santa Fe - La Envidida - El Relofo ) : Good
Chevejecure 100 ' Good
Santa Ana Unclear Regular
San Ignacio 100 Good

Investigation Result

Investigations conducted reached the following conclusions:

(1) Conclusions of the Archacologist, V. Bustos:

¢ An important culture familiar with agricelture flourished in the Moxos Plains.
Agricullure was practiced in enormous sawhorse fields with embankments and
artificial habitat hillocks. The entire area occupied by this culture has not yet been
calculated, but its highest concentration is in the Beni Department.

+ Some lithium samples prove contacl with the regions where stones were obtained, such
as the Brazilian Shield and the Andean Corditlera, since this material is scarce in the
Beni Department.

s The zone may have held a large population of over 100,000 natives. The construction
of huge works implies a social stratification wilh a central mechanism capable for
administering and organizing the work, as well as carrying it out.

¢ Clark Erickson (1980) concluded that the actual extension and characteristics of the
pre-Hispanic remains of ridges and earthworks (especially the einbankments) coutld not
be analyzed in their reat dimensions and characteristics based on aerial photographs,
since most of them were not visible during the field surveys. In the future, new

techniques will have to be implemented.
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{2) Conclusions of the Archaeologists, Doughesty and Calandra

* A question was asked regarding the adificiality of the housing hillocks.

o A complete revision of the previous ceramics chronology was proposed based on a the
establishment of a new study of systematic series. -

o Some ceramic links were detected, among these, the beginning of the Argentinean
northwest with the Masicito Style. . ‘The incised and pointed horizon of the Amazon,
partially corr#lates with the incised and pointed style of the Cumancaya tradition.

¢ The painted poltery is more diversified than was previously assumed, and some

correlale with the polychromatic styles of the Mizque Valley.
(3) Conclusions from the Team of the Beni Archacological Project (1991-1993)

oIt \¥as proved that the agricultural areas were not very far away from the housing sites.

o The sites destined for housing are presently covered by a great deal of vegetation
known as “Isla” (island) or “Monte” (woodlands, woods.) The area of these sites is
niore elevated than the surrounding areas.

» The impressive number of embankments and canals on the borders of the Trinidad-San
Borja road are clearly visible in acrial photographs, where it can be seen how they were
cut.

¢ It is common to place embankments and canals as part of ridge fields, forming
extensive groups, but these are also isolated canals and embankments,

s The results from the radio-carbon dating indicate that the artificial earthworks of
Moxos are pre-Hispanic and have a long history.

* Much of the landscape of the Moxos Plains is anthropogenic. In the Santa Fe, La
Envidia and El Retofio Ranches, for example, most of the forest islands are ocated on
embank-ments and ridges.

e The variety of the forms of the ridges in the central part of the Moxos Plains is
impressive, '

» Most of the ridge complexes are surrounded by embankments and canals to regulate the
oplimal- water level. The ridges were designed to allow free water circulation within a
complex. A great number of large embankments seem to have blocked the natural

flow of the rivers, possibly forming small, deep reservoirs or dams.
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6.10.8 Understanding the Inhabitants
During the field work, the study team interviewed the inhabitants about the existence of
ruins or other ancestral sites. The answers and comments of the natives by arca and

their attitude towards them, are summarized in Table 6-10-3.

Table 6-10-3 Answers and Comments of the Native People

Area Answers and Commenis
Santa Rosa de Aguas Negras | Arrows were found.  Theses are not very interesting, but
they keep them.
Santa Ana de Moseruna ‘Things are thcown near the forest.  They do not mind.
Fitima Low hills to the nonth.  They do not mind.
Bermeo Almost near the community. They do not use il very much.
Villa Bspcranza They cultivate rice and yucca in ancient ridges by initiative of

the priests from PRODEMO,  That helps the people to stay,
but doing the work is arduous.

El Buri There arc low hills to the north. They are pot interested.

Santa Rita Used as breach and “chaco” (small farm.) ]

Algodonal To the north and south.  They somelimes sow.

Litoral Tothe cast. They see them when clearing the plot (making
“chacos”y; sometimes sow on them.

Chontal Embankment, but is far away.

San Juan Matos To the east. They are not interested.

Martirio To the east,

Soarce : Godinez Anmando and Oviedo Gonzaloe: Qwn estimates, based on field work from the JICA
Study Team, 1995

6.10.9 fnstitutional System
{1) National Archaeological Institute - INAR (1976-1980)

The National Archacological Institute (Instituto Nacional de Arqueologfa), a public
institution, is responsible for regulating archaeological investigations in Bolivia. It has
parlicipated in investigations since 1976, formulating a series of projects and sending lo
Trinidad the Chilean archaeologist, Victor Bustos Santelices, as a regional investigator.
'Subsequently, in 1978, the Center for Archacological Research of Beni CIAB (Centro de
Investigaciones Arqueologicas del Beni) was created with its headquarters in Trinidad,

however, operations ceased upon the withdrawal of Bustos that same year.

INAR has supported, as much as it conld, the implementation of subsequent projects,

which have been developed to date.
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@ 1976

Archacological investigations in Teinidad, Beni Depariment.  Excavations were

started in the tow hills near Trinidad (Bustos, 1976)
@ 1977-78 '

Archacological exploration in the Riberalta Zone, Bc_ni Department and the Las
Picdras Archacological site (Bustes, 1977) Eight artificial low earth hills near
Trinidad were systemalicatly excavated. Furthcrmore, 20 ftight-hours of aerial
surveys were dedicated to checking the crop fields of the ridges mear Trinidad
(Bustos, 1978.) | |

3 1978

Formulation of the Archaéoiogical investigation project between the towns of
Trinidad and Riberalta on the basis of the design of this road seclion (Bustos,1978c.)
Execution of the Trinidad-San Borja archacological excavation projécl (Erickson and
Fal-din,1978; Erickson, 1980.)

(2) Mamworé Licosystem Project

The projects described below were developed from 1977 (o 1984, by agreement belween
INAR and the La Plata National University and Museum (Argentina), represented by Dr.
Bernardo Doughedty. The University of José Ballivian from Beni, the University of San
Simén from Cochabamba and the Smithsonian Institution of Washington, D.C,, also

participated.

@ 1981

Archacological investigations in the plains of the Beni Department.  Excavations in
the artificial low hills near Trinidad (Naranjalito, Chuchini, Kiusiu, Los Aceites,
Loma Mari, Casarabe, Carranza, Palmasola), and between Trinidad and San Ignacio

de Moxos (no report.)

@ 1982

Archacological exploration in Loma Alta de Casarabe (Doughedy and Calandra 1981-
1982) Exploration and excavations in the Itanez Pravincé of the Beni Depértment
(Dougherty and Calandra 1983-1984.) Archaeological Exploration Project in San
Ignacio de Moxos by the Major University of San Andrés and the University of La
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Paz. Marcos Michael Lopcz wrote his master degree thesis on this subject from
1991 to 1993.
® 1990-1992

Systematic exploration and excavations in the town of San Ignacio de Moxos,
between the Isirere and Mausa Lagoons.  An archacological survey was conducted in
the BEstrella, La Lagrima, La Vibora, La Viborilla, Mausa, Estancia del Espariol

ranches, and on Mr, Sabala’s ranch.
{3) Beni Agriculiural - Archacological Project (Proyecto Agroarqueolbiéo del Beni)

Created by a 5-year agreement between Dr. Clark Erickson, representative of the
University of Pennsylvania (Philadelphia, Pennsylvania, USA) and the office of the
National Scerctary for Culture, through the National Archacelogical Institute.  This
project has the full cooperation of the Major University of San Andrés, the University of

La Paz, and students from the Agronomy School of the Techanical University of Beni.

Planned excavation campaigns and laboratory studies were carried out during 1950,

1992, 1993 and 1994, in following regions:

@ 1990

Biological Station of Beni, El Villar Ranch, located 60 km East of San Borja, and the
San Carlos Ranch, located South of Trinidad.

@ 1992

Ranches: Santa Fe and La Envidia; San Vicente Lagoon, San Borja Port and the San

Miguel community {Matire and Huirico Rivers.)

3 1993

& Brief survey in El Progreso Ranch, located 5 km Noith of San Borja.
¢ Chevejecure Ranch, tocated 50 km West of San Ignacio de Moxos; Achachairuzal
. and San Pedre Ranches, located 50 km East of San Ignacio de Moxos.
& Research carried out in the ranches of Santa Fe, La Envidia, Candelaria, Retoho
" and Manchuria, locatéd 30 km Southwest of San Ignacio de Moxos.  Agricultural-
archacological investigations were also carried out at the Biological Station of Bent

and in the nalive communities of Bermeo and Villa Esperanza.
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@ 1994

¢ Biological Station of Beni, Normadia Lagoon, Platanillo, ranches Arizona, Canipa-
nario, Dinamarca, Matto Grosso and near San Borja, the Infierno Verde zone.

¢Inthe Apere sector:  Lazaro hill, ranches of San Juan, Villa Judith, the Santa Marfa
Community, ranches Nuevo Berifn, Progreso, San Clememe. the Desengaiio Com-
munity, ranches of Luj4n, La Esperanza, the Chaguaya Communily, ranches
Jerusalem, La Ibérica and San Luis, In the Santa Ana de Yucuma region, the El
Cerro Ranch.

¢ Near Trinidad, the Ybiato hill in Casarabe and Ibitate on the road to Santa Cruz.

It should be pointed out that experimental archaeology has been developed since 1990
through this project by analyzing the archacological features of the pre-Hispanic crop
ficlds in the Moxos Plains, and through several systematic exploration studies at the

berders of the Trinidad-San Broja road and other regions.

Exploration, excavation, carbon and pollen analysis works are being carried out in the
agro-archaeclogical project of Beni, in the regions of E! Villar (Erickson ¢t al,, 1991;
refer also to the chronological table), ranches of Santa Fe, La Eavidia, El Retoho, South
of San Ignacio and Chevejecure near the Malos River (Erickson et al., 1992-1993), in the
ranches Los Pauros, Campanario, Dinamarca, Arizona (Erickson et al, preparation

slage.)

The above explorations are complemented by the pioncer experimental constructions of
elevated fields, such as those of the Biological Station of Beni, where calculations have
been made since the beginning of the constiuction works, and where a field evaluation
was carried ot {Erickson 1992; Michel, 1990.) '

The results achieved by this project have caught the attention of Bent students, who are
now preparing various these on this subject. More than one heclare of elevated fields
was construcled using the patterns obtained from the exploration and archacological
excavation carsied out in Lhe ceotral plains of Moxos (Erickson et al, 1991)
Construction works are being carried out in flooded pampas, about 200 meters from the
operational base of the Biclogic Station of Beni. Fields were sown in March 1991
(Estévez, 1991) and harvested in June of the saine year. ‘The results can be considereda

success for Cuban corn varicties and hard com. The yield was over 1,900 kg/ha,
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higher than the gencral average annual production of this same type of crop in the Beni
Department, which is 1,830 kg/ha, and similar to the production obtained in the Mexican
Chinampas (Project MACA/FAQ/UNDP, 1991; Erickson, 1992b.)

The intecest of international institutions in the Beni Depariment is evident, especially in
the acquisition of permits related to agro-archaeology activitics, which will allow in the

future, further assessments and the extension of the technique to other regions.

Recently, Arce (1993) comparatively analyzed the type of crop and width of the ideal
ridge by the construction of 0.25 ha of ridges with standard dimensions. Roman (1995)
is comparing the yield of the ridges with the commonly used slash-and-burn technique on
small farms {chacos) Pérez and Pérez (1995) are studying in detail the formation of
organic mud in the canals of the ridges, and have built 0.25 ha. The results of this
agronomic thesis have been encouraging giving a yield of 27 ton/ha of yucca in the work
of Arce (Arce, 1993.)

The applicability of these techniques by the nalive communities is being studied at
present.  New sawhorse ficlds have been built in the Moxos communitics of Bermeo
(two plots of 0.5 ha) and Nueva Esperanza (one plot of 0.5 ha) with the cooperation of
the local people and agencies such as PRODEMO, Pro-Development of Moxos (Pro
Desarrollo de Moxos). Financing for these projects is being provided by the Agro-
Archaeological Project of Beni (Erickson and Jorda, 1992; Matareco, 1993; Erickson ct
al,, 1992) '

A program has also been developed for the implementation of sawhorses in the Native

Territory, addressing the minimal requirements for the proper use of this technology
(Michel, 1993b.)
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6.11 Aiv Pollution
6151 General
(1) Sources of Air Pollution

The main sources of air polhition are classified as fixed sources such as factorigs,
residencies, etc., and as moving rambling sources such as vehicles, trains, ships, etc.
Air pollutants expelled from these sources generally consist of nitrate oxides (NG,),

sulfate oxides {SO,), carbon oxide (CO), suspended particutar matter (SPM:<10 um), cte.
In the project area, fixed sousces consist of several brick-burning factorics and houses in
residential areas including San Borja, San Ignacio, and Trinidad, while vehicles are
considerad as the main moving source.

(2) Existing data
No analytical data for air qualily was obtained in the project area.

6.11.2 Ficld Investigation

(I} Measurement Components
The chemical analysis items for assessing air quality are nitrate oxides (NO,), sulfate
oxides (50,), carbon oxide (CO) and total suspended particular matter (TSPM), as well

as meteorological measurements including temperature, atmospheric pressure, wind, and

wind direction.

Two measurements per day were taken during the dry and rainy seasons, one between
7:00 and 11:00 hrs {a.m.), and the other between 15:00 and 19:00 hes (p.m.)
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(2) Location

Air quality was measured at four points inside the project area, that is San Botja, the
Maniqui river, San Ignacio and Trinidad, as shown in Figure 6-11-1.  These points were

limited to relatively urban areas.

The measuring points were located at the edge of the existing road at a height of 1.5 m

from the surface. The period of measurement was four hours.
(3) Chemical Analytical Methed
The chemical.analylical methods for NQ; , SO, CO and TSPM are as follows:
a) Methodology of the chemical analysis of air

To analyze the air quality, the methods utilized were adopted from those determined by
the Conference of Industrial Hygicnists (ACGIH - USA.)

@ NO, (P-CAM 231)
This is based on the colorimetric reaction between [-naftdamine ethilendiamine
chloside and NO,, which is then assessed by spectrophotometry at 555 mu.

(2 SO, (P-CAM-160)
S0, is absorbed and measured in a tetramercury of sodium (TCM) solution. 1t is
formed by a complex of dichloride of sulfate mercuric (oxidation in the air.)

3 CO (MSA-USA) ,
CO is analyzed by colerimetric indicator tubes manufactured by MSA (Mine Safety
Appliances Co. - USAL)

@ TSPM (UMSA)
The total suspended particulate malter is captured on fillers made by special MSA-
FW-B (PVC) membranes, by using air suction batteries calibrated in a continuous
Now, and then analyzed by infrared spectro-photogrametry in order to deternmine the

particle size and its concentration in free sitica.
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6.15.3 Measurement Results

The chemical analysis results of the air are shown in Table 6-11-1.  The concentration

value of cach item represents the average value per hour.

‘The concentration of nitrate oxides (NO,) in the project area ranges from 7.35 to 22.50
ug/m’. - Sulfate oxides (SO) range in concentrations from 0.10 to 1.29 ug/m’. Carbon
oxide (CO) is always less than 0.4 ug/m’. Total suspended particular matter (TSPM)
during the rainy and dry seasons ranges in concentrations that vary from 0.00 to 5.00
ug/m’® and from 7.00 to 18.00 ug/m’, respectively. Therefore, the results of air quality

measurements in the project area indicate that the air is very clear and clean.

Table 6-11-1 Resulis of the Chemical Analysis of the Air

. (1) Rainy Scason

Location Datc*t Time NO, S0, cO TSPM

pp/mt | pg/m® pg/m pgfm® |

San Borja onness | 7-1h 4 1029 G 095 033 1..150
19/1/1995 15-12 7.84 1.13 011 1.40

RfoManigei | 181/1995 | 710 | 735 | 048 | O | 230 |
| 18/111995 15-19 8.57 0.48 0.13 - 0.00

8an Ignacio dennees I 7ap | 980 | 032 1 047 | 000 ]
16/1/19%5 15-19 12.25 0.32 0.15 0.00

Trinidad dannees f 7an | 1823 ) 129 | 024 & SO |
14/1/1995 15-19 17.10 097 0.22 10

Note - *1 Meteorological conditions: 1. San Boga 11971995, 25°C, 9800 mb
_ 2. R0 Maniqui 1 &/1995,:30°C, 980.0 mb

3.Sanlgracio 1H6/1995, 35°C.985.0 mb

4. Trinidad 1/14/1995, 29°C, 992.0 mb

(2) Dry Season

Location Datet Time NO, SO, coO TSPM
pefmd | pg/m? pgfm? pg/m*

San Borja oBnges | sz | a2y gy o7y {021 f 1280
8/7/1995 14-18 17.30 0.63 0.15 16.20

RfoManiqui | /71995 1 832 | 1140 | Q17 1 . 010 | . 1230 |

7141995 14-18 12.30 0.16 0.10 2.7} |

San lg“acm 6{7{]995 8']2 N ?60 .............. OIS .............. 000 ............ 70
57741995 14-18 8.50 0.10 0.00 8.50

Trinidad LJAnnges | 12 ) 1863 2 025 | 023 ) 13.00
INe9s 14-18 22.50¢ 0.27 0.27 18.00

Nate - *1 Meteorological conditions: 1, San Borja 6/19/1995, 28°C, 980.0mdb
2. Rfo Maniqui 6/18/1995, 30°C, 980.0 mb
3.San Ignacio  6/16/1995, 35°C, 985.0 mb
4. Trinidad 61471993, 29°C, $92.0 md
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6.12

Water Quality

6.12.1 Water in the Project Arca

(1) Water

The waler in the project area consists of rivérs, swamps, lakes, back swamps (and
marshes), and water wells. Detailed information on the conditions of the water in the

project arca can be found in Section 6.4,

The rivers in the project area belong to the fluvial system of the Mamoré River, which is
a main stream.  The tributary rivers include the Maniqui, Curirabe, Curirabita, Matos,
Chebejecure, Cuberene, Apere, Tijamuchi and Ibare Rivers. Each tributary river flows

in a northeast direction, joining the Mamoré River (Figures 6-4-1 and 6-4-2.)

The rivers in the project area are subdivided into five river basins : the Maniqui, Apere,

Tijamuchi, Mamoré and Ibare River basins.

The catchment areas of the Maniqui, Apere, Tijamuchi, and Ibare River basins range
from 3,000 to 7,000 km2 The lengths of these rivers range between 220 and 280 km.:
The topography of the upper reaches of the river basin is different; narhely, the upper
reaches of the Mamoré and Maniqui River basins are mountainous, the one from the
Apere River basin is a hill, and those of the Tijamuchi and Ibare are plain lands, The
conditions of the lower reaches of rivers are strongly affected by tractional and
suspended loads; Speciﬁc_atly, the river water from mountainous regions, inctuding the
Maniqui and Mamoré Rivers, is turbid water containing a large volume of loads and SS.
On the other hand, the river water from the plains and hill regions is generally clear or

brownish in color (humic color.)

(2) Existing Data

No analyticat data of the water quality in the project area was obtained.
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6.52.2 Ficld Investigation
(1) Components of the Physical Measurements and Chemical Analysis

The 18 items involved with the measurement and chemical analysis of the water quality
are the following:  hydrogen-ions (pH), temperature (Temp.:°C) conductivity
(Cond.:ﬁSfcm), dissolved oxygen (DO:mgAl); 1otal dissolved solids (TDS:mg/l),
suspended solids (8S: mg/l),.biochemical oxygen demand (BOD:mg/l), chemical oxygen
demand (COD:mg/l), Ca (mg/l), Mg (mg/l), Mn (mg/l), T-Fe (total iron; mgfl), Na
(mg/l), K {mg/1), HCO; (hydrocarbonates; mg/l), SOy (sulfates:mg/ly; C1 (mg/l); NOy»-N
(nitrate nitrogen:mg/l).  In addition, hydrogen-ions (pH), temperature (Temp.:°C),
conductivity (Cond.:uSfcm), dissolved oxygen (DO: mg/l), turbidity (Turb.mg/l) and
salinity (Sal.: mg/l), which were detected by using a subaqueous measuring instrument at
rivers, creeks and water wells. Measurements and analyses were careied out twice, once

in the rainy season and once in the dry seasons.
(2) Location

Water quality was measured at five points inside the project area, in the Maniqui, Matos,
Apere, Tijamuchi and Mamoré Rivers, as shown in Figure 6-12-1. . Measurements were

carried out with the subaqueous instrument at 35 points.
(3) Physical Measurement Method and Chemical Analysis

The physical measurement methods and chemical analyses that were applied are

described below:

a) Methodology of the chemical analysis of water

® Hydrogen-ions (pH)
§Melhod used : Electrometric
+ This method is based on the potential difference between a glass electrode and a
reference potential measured by using a pH meter and an electrode HACH Cat. N°
44300-21.
¢ Sensibility=0.01 Range=0~14
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(@ Temperature (Temp.:°C)
# Measured with an electro-thermometer HACH, Mode! 44600.
4 Sensibility=0.1°C Range=0~100°C

3 Conductivity (Cond.:uS/cm)

¢ The conductivity is calculated by means of the principle of the Whetstone or

Kohlrausch bridge, which is used by applying AC current between electrodes
cohsisiing of two platinum shells covered with black platinum. A conductometer
HACH, Model 44700 is used for this purpose. '
4 Seasibility=0.1 uS/em Range=0~160 g
@ Dissolved oxygen (DO:mg/l)

+ This consists of colorimetric analysis of free iodine with thiosulfate of Na 0.025N.
The Winkler methed is applied with a starch solution used as an indicator.

¢ Sensibility=0.1 mg/1. Range=0~10 mg/i

(® Total dissolved solids (TDS:mg/1)
¢ The total dissolved solids are automatically measured with the HACH TDS meter.
4 Sensibility=0.1 mg/l Range=0~200 mg/i

(® Suspended solids (SS:mg/l)

¢ These are measured by gravimetric methods after being filtered by the vacuum or
centrifugalization methods.

¢ Sensibility=0.1 mg/l - Range=0~160 mg/l

(?) Biochemical oxygen demand (BOD:mg/l)

+ According to the Standard Methods for the Examination of Water and Waste Water,
14th. Edition, APHA (1975), pp- 534-550, this demand is defined as the amount of
oxygen consumed by some matter present in the water during assay condilions, ie.,
during five days after the incubation period, at 20°C and in darkness to avoid
biological degradation.

¢ Sensibitity=0.5 mg/l Range=0~150 mg/l

Chenvical oxygen demand (COD:mg/1)

¢ According to the Standard Methods for the Examination of Water and Waste Water,
{4th. Edition, APHA (1975), pp. 534-550, this demand is defined as the amount of
oxygen in mg/l that is consumed by oxidized matter during assay conditions.

+Sensibility=0.5mg/l -~ Range=0~150 mg/i
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© Ca (mg/)

¢ Atomic absorption using the Perkin Elmer 2380 spectrophotometer.  The
wavelength that was used was 442 nin for Ca?’, with an air-acetylene flash burner
with an aperture and 10 cm of pitch.

4 Scnsibility=0.012 mg/l Range=0~3mg/l

9 Mg (mg/)

¢ Atoimic absorption using the Perkin Elmer 2380 spectrophotometer.  The
wavelength that was used was of 285.5 am for Mg?', with an air-acélylenc flash
burner with an aperture and 10 cm of pitch.

4 Sensibility=0.008 mg/ Range=0-~1.5 mgAl

@ Mi (mg/1)

+ Atomic -absorption using the Perkin Elmer 2380 spectrophotometer.  The
wavelength that was used was of 279.5 nm for Mn?', with an air-acctylenc flash
bumer with an aperture and 10 cm of pitch.

4 Sensibility=0.052 mg/l Range=0~0.5 mg/t

@ T-¥% (total iron:mg/)

¢ Atomic absorption using the Perkin Elmer 2380 spectrophotometer.  The
wavelength that was used was of 248.3 nm for Fe?', with an air-acetylenc flash
burner with an aperture and 10 cm of pitch.

4 Sensibility=0.1mg/l Range=0~0.5 mgfl

13 Na (mg/)

# Atomic absorption using the Perkin Elmer 2380 spectropholonicter. The
wavelength that was used was of 766.5 nn for Na', with an air-acetylene flash
burner with an aperture and 10 cm of pitch.

& Sensibility=0.012 mg/i ~ Range=0~1mg/l

@ K (mg/l)

& Atomic abso'rption using the Perkin Elmer 2380 spectrophotometer.  The
wavelength that was used was of 589 nm for K, with an air-acetylene flash burner
having an aperfure and 10 ¢m of pitch. '

4 Sensibility=0.043 mg/l Range=0~1 mg/i

@ HCO, (hydrocarbonates; mg/i) |

¢ Method used ; Potentiometric titration with a HC1 0,01N.

) According to the graphic methed from Gran, which is explained by W. Stumm and
}. Morgan (1970), the functions Fl and F2 were calculated.  Fi corresponds to the

6-211



first inflection point of the tilration curve, i.c., the carbonates.  F2 corresponds to
the second inflection point, i.c., total alkalinity (bicarbonates.)
4 Sensibitity=0.1 mg/l Range::
S0, (sulfates:mg/1)
¢ This measurement is based on the chemical precipitation in HCI (hydrochloric
acid) The precipitate that is obtaincd is stabilized in a "TWEEN 20" solution.
The homogenous suspension that is obtained is measured in a Hitachi, Model 200
spectrophotometer, using a wavelength of 650 nm.
¢ Sensibility=0.1 mg/l Range=0~30 mg/l
@ Cl (mg/l)
¢ The measurement of this item is based en a colorimetric determination of the
Fe(SCN);compound. By utilizing thiocyanate of Hg, a thiocyanate ion is liberated
by the creation of a HgCl solution in the presence of ferric ions. During this
process, the free thiocyanate ions form colored ferric thiocyanate which is detected
at a wavelength of 480 nm in a Hitachi, Model 200 spectrophotoimeter.
¢ Sensibility=0.01 mg/l Range=0~100 mg/l
(8 NO»-N (nitrate nitrogen:mg/1)
¢ The measurement of this ilem is based on a colorimelric detennination of NO;-N,
which, by using sulfanilamide, creates a diaxonic salt that is coupled with N-1
naftil-etitendamine dihydro-chloride. This complex compound has a rose-violet
color, which is measured with a Hach Drel, Model 2000 spectrophotometer, by
using a wavelength of 543 nm.
¢ Sensibitity=0.1 mg/1 Range=0~4.5 mg/l
Subaqueous mieasuring instrumeat
¢ Type of instrument : U-10 (Horiba)
a. Hydrogen-ions (pH)
Principle : Glass electrode
Range :pHO~ 14
Resolution : Standard  : 0.1 pH
Expanded: 0.01 pH
b. Temperature (Temp.:°C)
Principle : Thennat resistance (Thermistor)
Range : 0-50°C
Resolution ; Standard  : 1°C
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Expanded: 0.1°C
¢. Conductivity (Cond.:uS/cm)
Principle : 4-electrode
Range : 0~100 mS/cm
Resolution : Standard  : 6.1 mS/cm
Expanded: 0.01 mS/cm
d. Dissolved oxygen (DO:mg/1)
Principle :Galvanic membrane cell
Range  :0-~19.9 mg/t
Resolution : Standard  : .1 mg/l
Expanded: 0.01 mg/i
¢. Turbidity (Turb.:mg/l)
Principle ; Scattered/Transmitted light
Range : 0~800 NTUD
Resolution : Standard  : 10 NTU
Expanded: 1 NTU
f. Salinity (Sal.:mg/l}
Principle : Conversion based on conductivily
Range : 0-4%
Resolution : Standard  : 0.1%
Expanded: 0.01%

6.12.3 Results of the Physical Mcasurement and Chemical Analysis
Table 6-12-1 shows the physical mecasurement and chemical analysis results.

The pH value ranges from 5.75 to 7.79, with values obtained in the dry season being

slightly higher than those obtained in of the rainy season.

The water temperatuce during the rainy and dry seasons varies between 25.4° and 29.4°C,
and between 21.8° and 24.9°C, respectively.  The difference between the two seasons is
approximately 4°C.  The water from the Apere and Tijamuchi Rivers always showed

higher temperatures than the other rivers.
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Table 6-12-1 Results frem the Physical Measurement and Chemical Analysis of Water
(1) Rainy Season (February 8 to 11, 1995)

Chemical Unit . Location (River)
Component Maniqul | Matos | Apere { Tijamuchi | Mamoré
1. pH 5.75 6.45 6.82 5.85 6.76
2. Temp. *C 254 2721 283 29.4 28.5
3, Cond. uSlcm 56.3 31.2 52.5 47.3 8§30
4, TDS mg/l | 282 15.6 263 23.7 41.6
5. 88 mg/l 3649 48.2 60.3 53.1 146.7
6. BOD ~ mg/l - 44 1.9 5.1 32 3z
7. COD mg/l 42.1 15.8 50.5 37.4 19.8
8. Ca mg/l 6.8 KN | 6.3 4.2 6.8
9. Mg mg/l 1.2 0.8 1.3 1.7 2.8
10.Na mgf 1.4 24 3.1 2.3 3.6
11.K mg/fl 1.3 50 1.9 23 2.1
12. HCO, mgfl 237 104 251 229 28.1
13.50 mgfl 17.0 6.0 1.0 6.0 16.0
14.C1 mg/l kN 8.0 43 4.0 4.0
15.Fe-T mgf 0.1 0.3 0.4 0.3 0.2
16.NO;-N nig/l 0.8 0.7 09 0.5 0.1
17.D0C mg/l 8.7 6.0 8.7 3.6 3.9
18.Mn mg/] <0.05 <0).05 <{.05 <(.05 0.§8
(2) Dry Season (June 24 to 26, 1995)
Chemical Unit Location (River)
Component Maniqui Matos Apere | Tijamuchi | Mamoré
1. pH 7.63 7.54 7.67 7.10 739
2. Temp. °C 23.2 218 249 23.5 229
3. Cond. uSlem 132.6 130.5 129.0 766 217.0
4, TDS g/l 6.3 65.4 64.6 383 169.0
5. 8§ mgfl 527 209 318 180.2 89.4
6. BOD mg/l 34 33 49 28 30
7. COD mg/l 38.0 340 510 32.0 25.0
8. Ca mgfl 17.8 42.5 13.2 86.5 20.0
9 Mg | mgh 2.9 33 2.7 1.7 7.0
10.Na mg/l 4.3 6.7 9.3 7.1 10.4
11.K g/l 4.8 5.6 6.3 56 4.4
12.HCO, mg/l 726 828 82.7 30.9 85.8
13.50, mg/l 8.0 320 290 40 28.0
14.Cl mg/l 4.3 60 5.1 6.0 7.8
15, Fe-T mgfl <1 <0G} <0.1 <0.1 <0.1
16.NO;-N mg/l 09 2.2 0.9 7.0 09
17.D0O mg/] 8.7 - 66 83 4.0 6.1
18. Mn mg/l < (.05 0.16 0.23 <0.05 < (.05
Note - Temp.  : Temperatvre Cond. : Conduclivity
TOS -+ Total dissolved solids 58 : Suspended solids
BOD : Biochemical oxygen demand  COD : Chemical  oxygen demand
PO - + Dissolved oxygen - . .

The conductivity of the river water ranged between 31.2 to 217.0 uS/cm.  During the
dry season, the value was higher than during the rainy season. In addition, the
conductivity of the Mamoré River always showed higher values than did the other rivers.

Conductivity generally represents the volume of dissolved substances in the waler, which
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is why it is has a good correlation with the total value of dissolved substances. - The
water from the Mates, Apere and Tijamuchi Rivers, which are short rivers with browaish
water {so-called "agua negra®), flows to the plain and contains Jess dissolved substances

than the much longer rivers, the Maniqui and Mamoré Rivers.

The amount of suspended solids (SS) varies belween 209 and 864.9 mg/l. The SS in
the Maniqui and Mamoré Rivers generally showed hlgher values than in the other rivers.
The value during the rainy season was higher than during the dry scason. The amount
of dissolved oxygen varied between 3.6 and 8.7 mg/l.  In other words, all the rivers in

the project area contained a large amount of it.

The biochemical oxygen demand (BOD) and chemical oxygen demand (COD} varied
between 1.9 and 5.1 mg/l and between 15.8 and 51.0 mg/l, respectively. “Generally, the
value of COD was approximately ten times higher than that of the BOD. In other
words, all the rivers in the project area contained a relatively large amount of organic

matler.

The amount of NOy-N (nitrate nitrogen) ranged between 0.1 and 7.0 mg/l.  During the
dry season, the registered value was higher during that of the rainy season. Particularly,
the value from the Tijamuchi River showed 7.0 g/ during the dry season. Generally,
the amount of NO3-N shows the contamination level of the waste water and excretions
froma domestic animals. According to living conditions in the project area, the value
during the dry season presumably shows a level of contamination by domestic animals

under natural low precipitation conditions corresponding to a low dilutien.

The concentration of Fe and Mn was very low, with values of less than 8.4 mg/l.  The
results and the hexagonal and tri-linear diagrams indicating the concentrations of Na, K,

Mg, C}, HCO; and SO4 are shown in Table 6-12-2 and Figure 6-12-2,

The river waler in the project area during the rainy season is V type watet (neﬁlral typel,
since it is diluted by a great deal of rainfall. During the dry season, the river waler is |
type water (type Ca[HCO;);).  The water from the Maniqui and Mamoré Rivers show
almost the same lype on the hexagonal diagram. }[owe\er, lhe water from the

Tijamuchi River contains more Ca than do the other fivers.
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Table 6-12-2  Proportion of Tens in the River Water

(1) Rainy Season
Chemical River Waler Samples
Component | Maniqui Matos Apere Tijamuchi Mamoré __|
met | % |men | % |mpA | % mel | % |met | %
<Cation>
Na* o2 Td06] 010 231 04| 223 ] 010 ] 197] 0.16] 204
K' 003] 42| 043] 2821 005 go| on6f 11.6)] 0051 69
Ca’ 034 428 0i6| 232 031 ] 520} 021 ] 41.2] 034 ] 435
Mg’ ci0l124y 007 | 1as] o | 177] 014 2751 023 | 295
<Anion>
Cr owli123[ 023} a33J oi2] 176 011 ] 184] 011 | 124
HCOy 03914591 017 327] 0421 6121 038} 612 ]| 046 50.8
S0 o3 418 | 013 2404 o015 2t.2] 013 ] 2041 033 ]| 367
(2) Dry Season
Chemical River Waler Samples |
Component | Manigui Matos Apere Tijamuchi Mamoré
mgn | % [men] % meA ] % lmpn | % |mgn] %
<Cation>
Na* oio | 130 020 101 ] 0431 290§ G3] 63| 045 | 211
K' 0.12 85| 617 58] 016 ] 110} 0.14 29| 0.1t 53
Ca™ 089 | 618 ) 2121 135] 066 | 449 | 432| 879 1.00 | 467
Mgh 6221 166 030 106] 022 151 ] 0.14 23] 058 | 269
<Anion>
Cr 0.12 8.2 0.17 71| 014 93| 017 223 022] 160
HCGy 1ol sos]| 136 6194 1.36| 830 | 051 | 667 1.41 | 637
SO 017! 11.3] 067 | 304 ] 0.04 27| o081 11.0] 058 ] 264
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Figurg 6-12-2  Water Quatlily in the Project Area (1)
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6.13  Noise
6.13.1 General
(1) Sources of Noise

Noise is generally produced by vehicles, motorcycles, factories, residencies, human ac-
{ivities, natural phenomena including wind, trees, cte., and animal activities. In the
project area the main sources of noise are vehicles, motorcycles, human activities and

animal activities.

{2) Existing data

No data related to noise in the project arca was obtained.

6.13.2 Field Investigation

{ 1) Measurement Componenis

The ficld measurements in the project area consisted of the measurement of the noise
level, as well as traffic volume values. At present, there is no vibration pollution, which

is why no field survey involving vibration measurements was conducted.

Measurements were flaken in the rainy season and in the dry season. Such
measurements were 1aken seven limes a day, that is at 5:00, 7:00, 10:00, 15:00, 18:00,
19:00, and 22:00 hours. Noise level (GB[A]) measurements were taken one hundred

times at intervals of five seconds.

{2) Location

Noise level measurements were taken at four points inside the project area at San Borja,
the Maniqui River, San Ignacio, and Trinidad, as shown in Figure 6-13-1.  These poinis
were limited to relatively urban areas. The measuring points were focated at the edge of
the existing road and at a distance 50 meters from its center. Each measurement point

was of 1.2 m from the surface.
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(3) Measurement Method

Tad
L)

The method used to measure the noise level was the Sound Level Measurement Method,
using a sound tevel meter (NA-20, Rion), which has a revising function of an "A"

characteristic frequency. The measurement unit for noise level is the decibel (UB{A].)
Measurement Results

The noise level measurement results are shown in Table 6-13-1. Noise level values
ranged between 38.5 and 60.6 dB(A).  There was no diffcrence between values obtained
in the rainy season and these obtained in the dry season. It was observed that the noise
level in Trinidad was slightly higher than at other measuring poinis or sites. The main
sdurces of noise were insccts, birds, frogs, vehicles, etc.  These result indicate that noise

conditions in the project area are maintained at good tevels.
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Table 6-13-1 Nolse Measurement Resulls
(1) Rainy Season (February 14~20, 1995*%)

Poini¥

Location

Nolse Level

San Borja

Maniqui

river

San Ignacio

Trinldad

5.00

-

dB(A)

48

8

47.6

469

@3 ...

51.2

51.2

541

49.8

T ..

ABA)
dB(A)

44.8

31.2

569

542

1000 | .

S L1 O -

45.7

46.6

5 S

LA
56.3

15:00

. S

444

451

422 e

W30
540

18:00

42.2

540

47.0

V88

323
63.1

19:00 |

44.7

45.0

49.6

L O

382 .
51.8

221(” wyen s

wimlro =it

413

41.2

44.2

A8 e

06 .
56.2

(2) Dry Season (Junc 3 ~ 8, 1955%2)

Time

Point*?

Nolse Level

Location

San Borja

Maniqui

river

San Ignacio

Trinidad

500

..9B(A)

43.7

434

425

434

dB(A)

424

439

483

45.5

7:m et tesus

_ dB{A)

521

469

413

49.9

dB{A)

46.9

439

46.4

47.8

aB(A)

51.1

43.6

40.8

48.1

dB(A)

444

42.9

45.7

48.1

15:00

— p_q;— I p?—

dB(A)

dB(A)

w342

41.7

54.2

41.4

46.2
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1.1.1

Topography and Geology

Impact Causcd by Cleaving of Woods

There are many valuable forest zones along the project road, including the forests of the
Biological Station of Beni (EBB), the Yacuma Regional Park forest, the Forest of
Chimanes, and various gallery forests.  According to the Project’s Basic Specification,
woods within the right-of-way area (100 m wide) are generally cleaved and stripped in
the course of road improvement work, for various purposes, including side-borrow

pitting.

If the cleaving area is limited to within the right-of-way area, neither the local

topography or geology is changed very much by the cleaving of woods,

7.1.2  Impact Caused by Earth Work

(1) Stability of Embankment

The typical cross section of the road project has already been shown in Figure 4-2-1.
The road consists mainly of embankments. The materials used to construct the road

embankment and related specifications are as follows:

¢ Width of road :9.0m
s Width of pavement : 7.0 m{with gravel and partially asphalt)
+ Height of embankment :03~8m

¢ Slope gradient of embankment : 1:2.0 (26.6%)
» Height of embankment : 2 ~ 4 m (maximunt of § m)

o Materials:

+Base : Pit-un gravel & crusher-run, Thickness: 20 o
4 Roadbed : Sandy silt (CBR > 49%), Thickness: 50~ 150 em
4 Road body : Clay - siI_ly sand (AASHTO A-2 ~ A-7)

4 SPT (N-value) : 4 ~ 16 (by deitling exploration in bridge sites;

depth § ~4m)
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The stability of the embankment slopes was cvaluated based on a stability analysis of

circular sliding. - The formula used for the stability analysis is as follows:

Foe Y. {Cxt+ (Weosd - po)}ang

> (Wsin8)

where,
Fs = Safety factor .
W= Weight of unit slice (ton/m)

£ = Width of unit slice
0 = Angle between the unit slice and the sliding surface (%)
C= Cohesion (tonfm?) '

&= Angle of internal friction (°)
{t=Friction coefficient

The specifications used for the cmbankment and the constants refated to soil mechanics

are as follow:

¢ Height of embankment 4 4m

» Stope gradicnt 1 1:20

» Thickness of the roadbed :10m

e CBR value of the roadbed 1 4%

¢ Soit classification of the roadbed : A-7T{AASHTO)
¢ SPT (N-value) 14

» Unit weight : 1.7 lon/im

s Condition of the groundwater : Full

o C : 2.5 ton/m’

o :0°

» Load on the top

: | ton/m (equivalent to a 24 ton truck)

As a resull of the safely analysis for the embankment conducted assuming worst-case

conditions, the safety factor was calculated at a minimum of 1,722, as shown in Figure 7-

t-1. Therefore, the slope of the embankment is considered stable.
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(2) Erosion of the Embankment

The embankment in the project area js eroded in many places - for instance, at the edges
of the road and along bare-ground slopes -, and small gullies have developed in some
places due to the rnoff produced by rainfalls. In addition, most of the existing
drainage facilities consist of steel corrugated pipes and have suffered small-scale erosion

at the lower side of the stream, causing the pipes to crop out,

The materials to be utilized for the road body and the roadbed specified in the road
project are the same as those used in the construction of the present road embankment.
Accordingly, the newly raised embankmenls can also be expected to erode as a result of

rainfall during the construction peried.

The construction plan for the embankment is such that all work will be completed before
the start of the rainy season.  For construction work that lakes ptace before rainy season,
the road surface should have a gradient of more than 4% to ensure good drainage
conditions. The slope of the embankment should be protected by weeds using surface

soil that has been piled up during the surface clearing and cleaning stages.

Since the execulion of slope protection work in the construction stage will be completely
finished before the rainy season begins, the erosion of the embankment will be kept 1o a

miimun.

The flow angles, both for the inlet and outlet of the steel corrugated pipes, are set
between 30° and 45° due to the low speed of the water flow, as shown in Figure 7-1-2.
As planned, the materials for the construction of the way in the inet and outlet of the
steel corrugated pipes will consist of mixture of concrete and crushed brick, even though
its life span will be about 30 years shorter than il common concrete were used. In
addition, the materials for the base slab will consist of bricks joined by mortar, producing

alife span of 15 to 30 years.

7-4
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{3) Side-Borrow Culting

According to the plan, the materials for the road embankment body in the project arca
will consist of the earth obtained from both sides of the road using the side-borrow
nethod. The total volume of earth for the road body is 1,220,000 in?, and the average
volume per meter is 5.5 m¥m. Therefore, it is possible to oblain soil or earth from both

sides of the road within the right-of-way area (200 m wide.)

According to the plan, the earth to be used for the embankment bed will be transported
from sites that have CBR values greater than 4%. The total volume of carth for the
roadbed is 395,000 o, The plan for earth transportation is shown in Figure 7-1-3.
"The soil or earth located on bolh sides of the Mamoré River will be transported to sites
that are located approximately 2 km to 16 km away. The transportalion distance for

carth at other sites will be less than 2 km.

7-6
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