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ABSTRACT 

C. C. BRANDT, D. A. WEINSTEIN, H. H. SHUGART, and B. SIMMONS. 
1980. NUNOA: A computer simulator of individuals, 
families, and extended families of the high-altitude 
Quechua. 0RNL/TM-7023. Oak Ridge National Laboratory, 
Oak Ridge, Tennessee. 140 pp. 

The Quechua Indians of the Peruvian Andes are an example of a human 

population which has developed special cultural adaptations to deal 

with hypocaloric stress imposed by a harsh environment. A highly 

detailed human ecosystem model, NUNOA, which simulates the yearly 

energy balance of individuals, families, and extended families in a 

hypothetical farming and herding Quechua conmunity of the high Andes 

has been developed. Unlike most population models which use sets of 

differential equations in which individuals are aggregated into groups, 

this model considers the response of each individual to a stochastic 

environment. The model calculates the yearly energy demand for each 

family based on caloric requirements of its members. For each family, 

the model simulates the cultivation of seven different crops and the 

impact of precipitation, temperature, and disease on yield. Herding, 

slaughter, and market sales of three different animal species are also 

simulated. Any energy production in excess of the family's energy 

demand is placed into extended family storage for possible 

redistribution. A family failing to meet their annual energy demand 

may slaughter additional herd animals, temporarily migrate from the 

community, or borrow food from the extended family storage. The energy 

balance is used in determining births, deaths, marriages, and resource 

sharing in the Indian community. In addition, the model maintains a 

V 



record of each individual's ancestry as well as seven genetic traits 

For use in tracing lineage and gene Flow. The model user has the 

opportunity to investigate the effect of changes in marriage patterns, 

resource sharing patterns, or subsistence activities on the ability of 

bhe human population to survive in the harsh Andean environment. In 

addition, the user may investigate the impact of external technology 

(improved medical facilities, agricultural aide, etc.) on the Indian 

culture. 
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INTRODUCTION 

In this paper, we present assumptions and simulation results from a 

detailed simulator of a hypothetical Quechua population in the Andes. 

The model is the product of two classes in Systems Ecology at the 

University of Tennessee, Knoxville, and represents the labors of some 

25 students working on different parts of the model. The model is 

named NUNOA after the town and district of Nun'oa in the Department of 

Puno in Peru. Much of the data has been drawn from the excellent 

synthesis of the US/IBP Human Adaptability Program (Little and Baker 

1975) that summarizes the results of over a decade of multidisciplinary 

work in the Andes. Additional data has been obtained from the 

published works of, and personal conmunications with Dr. R. Brooke 

Thomas of the Department of Anthropology, University of Massachusetts 

(Thomas 1972, 1973, 1976). 

Model Characteristics 

Efforts to model population dynamics typically use the 

deterministic differential equation models developed by Pearl and Reed 

(1920), Verhulst (1838), Volterra (1926), or Lotka (1926) as a starting 

point for model development. These models have been roundly criticized 

by practitioners, but they form the basis of many extant population 

models. The principal criticism of these models and the frequently 

used Leslie-matrix models (Leslie 1945, 1948) is that these models do 

not consider the interaction of a population with the environment (and 

vice versa). Except for the Leslie (1945, 1948) models, there is also 
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an assumption of a stable age distribution. Wu and Botkin (1978) have 

recently proposed a population model that considers the life histories 

of the individuals in the modeled population. The model functions by 

considering the dynamic changes of each individual in the modeled 

population with birth and death operating as stochastic events in the 

population. This approach might be thought of as a generalization of 

the detailed forest succession modeling approach used by Botkin et al. 

(1972). 

The NUNOA model uses the approach discussed by Wu and Botkin (1978) 

to model a human population, their crops, and their herds in a harsh 

high Andean envii^onment. The model considers a hypothetical Quechua 

community and can compute the effects of different ecological factors 

on the explicit hierarchy of individual, nuclear family, extended 

family, and community. Although the NUNOA model is based upon data 

collected during a time when the hacienda system exerted considerable 

influence over the Quechua population, the model does not include this 

influence. The model keeps track of and allows dynamic changes in the 

composition of families and in the patterns of extended families. The 

model considers such praxeological constraints as marriage patterns and 

kinship relationships between community members. Further, it considers 

the success of eight different crops in the face of such environmental 

events as killing frosts, hailstorms, and droughts. Three differer,. 

species of animals - llama, sheep, and alpaca - are herded and each 

family's herd is simulated by species and age class. 
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The Environment of NurToa 

~ 2 

The district oF Nun'oa is a region of some 950 km located on the 

eastern range of the Andes in southeastern Peru. The region is in what 

is referred to as the altipiano and is over 4000 m in altitude. Since 

the region is in the tropics (~14°S, ~70°IAI), the temperature is 

relatively constant but cool. Most of the variation in temperature is 

diurnal with nighttime temperatures around freezing throughout the 

year. Crop killing frosts are associated with polar cold fronts and 

can occur in any season. Hail occurs most frequently during the 

transitional months between wet and dry seasons. Total precipitation 

during the rainy season (September through April) averages 83 cm. The 

area receives yery little precipitation during the remainder of the 

year (Thomas and Winterhalder 1975). 

The altipiano contains a continuum of moisture dependent vegetation 

zones (Troll 1958, Mann 1968, Cabrera 1968). The Nun'oa region lies 

within the moist zone (Fig. 1). The vegetation is in general 

herbaceous, perennial, dwarfed, and endemic with infrequent groves of a 

low-stunted (less than 3 m) tree (Polylepis), occurring below 4500 m. 

Frequently occurring vegetative formations (Hodge 1945, Weberbauer 

1936, Thomas and Winterhalder 1975) are: 

(1) Packed mats of low herbs, cushion plants and rosettes 

alternating with bare ground. 

(2) Tussuck grasses which cover most of the altiplano. 

(3) Mats of Distichia muscoides in wet places. 

(4) Rock vegetation with lichen, mosses, ferns and some taller 

herbs and tufted grasses. 
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ORNL-PHOTO 3164-78 

Fig. 1. Panoramic photograph of the moist zone of the altiplano. 
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THE NUNOA MODEL 

VE.IJ^UI. Submodel 

The Quechua People 

Indigenous populations have resided in the Nun'oa district for a 

considerable period of time presumably using similar adaptive 

strategies as they presently use. According to Escobar (1976), the 

area was well populated by 1000 AD, In 1553 there is a record of the 

Inca Topa losing a district (the province of Urcosuyo) that included 

Nun'oa to one of his sons in a dice game (Cobo 1956). This is the first 

historical reference to NufToa. Apparently the Nun'oa district was 

included in the kingdom of Coll a which was incorporated into the Inca 

Empire by Inca Viracocha prior to 1438 (Escobar 1975). In 1630, NufToa 

was listed on tax rolls (Vasquez de Espinoza 1948) as 605 taxpayers 

(males age 20 to 50), 305 "old", 550 children and adolescents, and 1269 

women (total 2730 people). 

The Quechua people of Nun'oa (Fig. 2) are small in stature with 

disproportionately large chests. They grow and mature slowly 

(termination of growth at about 22 years in men and about 20 years in 

women)(Frisancho 1975), perhaps due to a combination of hypoxic stress, 

low nutritional levels, and genetic factors. They live in a region of 

low primary productivity where human ability to modify the environment 

is limited and where crop loss is not infrequent. They appear to 

persist by a combination of energy-optimizing strategies, notably 

(Fig. 3)(Thomas 1973, 1976): 
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j^^^i-*^ trnt^-v^-inie 

Fig. 2. A typical rural NurToan residence with its occupants, 
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Fig. 3. Energy flow diagram of a typical Quechua family. Figure is adapted from Thomas (1973). 
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(1) A spatially dispersed, multiple resource base of energetically 

efficient crops and domestic animals. 

(2) An interzonal exchange system whereby animal resources 

produced in the Nun'oa ecosystem are traded for high-energy 

foods from lower altitude regions. 

(3) A division of labor relying heavily on child labor. 

(4) An activity pattern in which much of the day is spent 

performing sedentary tasks. 

We will discuss several additional aspects of the Quechua of Nunoa 

as we examine the model structure below. The reader should bear in 

mind that the model is designed to bring out the details of the Quechua 

culture as an ecologically adaptive strategy in a heterogeneous and 

unpredictable envi>"onment. In summarizing their work in the high 

Andes, Little and Baker (1976) wrote, "The ultimate objective in 

ecological studies is to develop predictive models of ecosystem 

dynamics and processes. Mathematical modeling and simulation of Andean 

ecosystems is a complex but logical next step for human investigations 

at high altitude." It is our belief that the model presented below is 

a preliminary step in this direction. 

Table 1 sumnarizes the functions of the subroutines of the NUNOA 

model. 

Description of the Submodel 
ex.* 

The NUNOA model traces individuals as they contribute to the 

functioning of the family unit (Fig. 4). Basic activities are 

performed by each family as a whole, but differ between families with 
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Table 1. Subroutine l i s t and descript ion 

Subroutine Description 

FAMILY 

KILHUS 

KILWIF 

KILCHL 

UPDATE 

TRANS 

KIDMOV 

INIT 

OUTr̂ UT 

LAND 

AGRI 

FSTKIL 

CRPKIL 

CLIMAT 

DEMAND 

MIGRATE 

HERD 

DIST 

RANDOM 

RANSET 

GAUSS 

Births children; finds mates. 

Kills selected husbands. 

Kills selected wives. 

Kills selected children. 

Rearranges storage matrices to add new families; 
distributes surplus animals to families in need. 

Transfers children and animals of dissolved families to 
other families. 

Rearranges child matrix due to movement of children within 
the population. 

Generates initial population. 

Outputs population structure, energy balance, and herd 
structure. 

Selects plot size and crops to be planted. 

Calculates energy expenditure and energy gain of 
agricultural activities. 

Kills selected crops if frost occurs. 

Kills crops if hail occurs. 

Generates monthly weather conditions of frost, hail, and 
precipitation. 

Calculates yearly energy demand of families. 

Calculates family energy savings if husband and sons 
temporarily migrate away. 

Updates herd populations; calculates energy gained from 
butchering and market activities; reduces herds to carrying 
capacity. 

Distributes surplus food to families in need. 

Uniformly distributed random number generator. 

Initializes random number generator. 

Normally distributed random number generator. 
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FAMILY SECTION: CALLED FROM MAIN ONCE A YEAR 

BIRTH 

CALL KILHUS 

CALL KILWIF 

CALL KILCHL D 0 0 FOR ALL 
CHILDREN IN FAMILY 

SEARCH FOR 
WIDOWER 

AND MARRY 

YES YES 

YES 

SEARCH FOR 
ELIGIBLE CHILD 

AND MARRY 

SEARCH FOR 
WIDOW AND 

MARRY 

Y E S / IS WIDOWER 

SEARCH FOR 
ELIGIBLE CHILD 
AND MARRY 

NO SEARCH FOR MATE 
AND MARRY 

Fig. 4. Flow diagram of the family submodel. 
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d i f fe ren t compositions. For example, the number of acres planted or 

number of animals herded is d i r e c t l y dependent upon fami ly s ize. 

The Nun'oan society is based on a b i l a te ra l kinship structure 

(Lambert 1977). In a f i r s t attempt to model th i s kinship s t ruc ture , we 

have assumed that Nun'oan fami l ies are organized in to clans. I n i t i a l l y , 

the model randomly assigns each fami ly to a c lan. When young adults 

marry, the new fami ly jo ins the clan of the wealthiest parent. Wealth 

of the parent fami ly is determined by d iv id ing the herd size by the 

fami ly s ize. Clan members can also share resources in times of need. 

For example, a fami ly which has not met i t s annual energy demand due to 

poor crop y ie ld or i nsu f f i c i an t herd size can get extra energy from the 

clan surplus ( th is w i l l be discussed l a t e r ) . 

Subroutine DEMAND calculates the to ta l annual calor ies required by 

each fami ly . Caloric requirements are calculated separately for each 

adult and each ch i ld in the family on the basis of sex and age (Thomas 

1972), and these values are t o ta l l ed for the fami ly . The average 

amount of energy expended on farming and herding a c t i v i t i e s per fami ly 

is included in the fami ly energy requirement. I f the actual energy 

expenditure d i f f e r s from th i s average, the energy requirement is 

accordingly adjusted. 

In the event that the fami ly is in energy d e f i c i t , i t is assumed 

that the father and any sons above the age of eighteen migrate away 

from the town for a short period of time (apparently an energy-saving 

mechanism in the Nun'oan population)(Thomas, personal communication). 

Subroutine MIGRATE reduces the fami ly ' s energy demand to r e f l e c t each 

ind i v idua l ' s absence. 
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Subroutine FAMILY is responsible for birth, death, and ma'-riage and 

is called for each family once a year. First, the birth of children is 

considered. For a given family the probability that a baby will be 

born depends upon the family's energy balance and the wife's age (it is 

assumed that a woman will not have children after she reaches the age 

of 49) (Hoff and Abelson 1975). If the family is experiencing an 

energy deficit, the birth probability is reduced. A random number is 

selected and compared to the birth probability. If the number is less 

than or equal to this probability, an infant is added to the family. 

The sex of the newborn is randomly assigned, with a slightly greater 

probability that the child will be male. In addition, the newborn is 

assigned a unique number, an age of zero, and the clan designator of 

its father and mother. 

Each year there is a certain probability that any member of the 

family may die. The probability depends upon the sex and age of the 

person (Baker and Dutt 1972) and the energy balance of the family. For 

example, if a family has an energy deficit the death probability for 

each member of the family is increased in proportion to the energy 

deficit. For every individual in each family, a random number is drawn 

and compared to the death probability. If this number is less than or 

equal to the death probability, the individual is removed from the 

population. In families which have lost both parents, an older child 

(15 years or older) may assume the duties of a parent. If no such 

child exists in the family, the children and assets will be given to a 

randomly chosen family within the clan. 
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The third step of subroutine FAMILY attempts to marry eligible 

members of the population. To be eligible for marriage, candidates 

must meet two criteria: 

(1) The candidate's age must be within a given number of years of 

the prospective mate's age. 

(2) The candidate must not be more closely related to the 

prospective mate than second cousin (or some other 

predetermined familial distance). 

If the husband of a family is dead, the model attempts to find a 

new husband for the widow. First a search is made for a suitable 

widower. If the model finds one, there is a 75% chance that the 

marriage will take place. The search process is repeated until a 

marriage occurs or the pool of all eligible widowers is exhausted. 

Upon marriage the couple's animals and children are grouped to form a 

single family. If no suitable widower is found, the program searches 

for an eligible male child. An analagous procedure occurs to find 

mates for widowers. 

The final portion of the subroutine attempts to marry eligible 

young people (at least 20 years old). The pool of female children is 

searched to find a mate for eligible male children of each family. 

When an eligible female candidate is found, there is a 50% chance that 

the marriage will take place. New families are given surplus animals 

from the wealthiest parent. 

Functions NEWNUM and NRELTV give the model the capability of 

keeping a record of the parents of each individual and can be used to 

trace family genealogies. Each new individual is assigned a unique 
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number in function NEWNUM. The numbers of that individual's parents 

are then recorded in a file which can be searched by function NRELTV. 

Each individual can be assigned any number of independent Mendelian 

genotypes in order to trace the distribution and movement of these 

genes through the population. Adjustments could be easily made to 

expand this capability to cases of sex linked traits. 

The Crop Submodel 

Description of Agricultural Activities 

The Nun'oan agricultural system is based on family fields averaging 

1000 m in size (Thomas 1972). The district consists of 

2 
approximately 3.4 million m of arable land which is apportioned 

yearly by conmunity officials to families on the basis of family size. 

Seven major crops (the two potato species are considered as one 

crop in the model) are grown in the district (Table 2). Families grow 

at least one tuber and at least one cereal. Of the tubers, 92% of the 

families raise potatoes in any one year, 18% raise oca, 9% ulluco, and 

5% isano. Of the cereals, 98% of the families raise quinoa, 54% 

canihua, and 24% barley. In any one year, approximately one half of 

the land alloted to a family is planted in cereals and one half in 

tubers. Ideally agricultural land should be left fallow 8 to 12 years, 

but in crowded areas of the district it is left fallow as little as 2 

years. 

Crops are planted in September and October and harvested in March, 

April, and May. Food storage and preparation activities continue 

throughout the year. The energy required for food related activities 

for each month is given in Table 3. Certain activities are carried out 



15. ORNL/TM-7023 

Table 2. Crops of the Quechua in the Nun'oa district (Amarga and dulce potatoes are lumped in the present version of NUNOA) 

Cultigen 

Percentage Energy ratio 
of families energy input: 
growing^ yield^ 

Environmental Altitude Planting 
Reliance^ tolerance^ limit^ time^ Harvest* Ecology^"^ 

Quinoa (Chenopodium 
quirl'oa') 

Chenopodiaceae (cereal 

High High Sept. A p r i l 

CarTihua (Chenopodium 
p a l l i d i c a u l e ) 

Chenopodiaceae (cerea l ) 

High High Sept. March-
A p r i l 

Barley (Hordeum sp. 
complex) 

Graminaeae (cerea l ) 

Amarga potato 
(Solanum cur t i lobaum) 

Solanaceae ( tuber) 

Dulce potato 
(Solanum andigenum) 

Solanaceae ( tuber) 

Moderate Low 4200 m Sept 

High High 4450 m Oct. 

High High 4250 m Oct. 

Apr 11 -
May 

May 

May 

Highly plastic species corresponding to 
a highly variable environment. Tall 
annual with few branches. Tolerant of 
light frost and scanty rainfall. 
Tolerant to insect attacks and 
diseases. "Cultivation characters" 
attributable to human selection 
Indicate a great antiquity for the 
species as a cultigen. Protein content 
of 14-15% is higher than that of most 
grains. 

Highly plastic species. Short, oushy, 
many branched annual. More tolerant 
of frost, scanty rainfall and hail than 
C. quittoa. Limited to the highlands of 
Bolivia and Peru, with the zone of most 
intensive cultivation centered on Nunoa 
and Ayaviri. Shorter growing season 
permits cultivation at higher altitudes 
than C. quiii'oa. Tolerant to insect 
attacks and diseases. Antiquity of 
cultivation apparently less than that 
for C. quiTToa. Leaf ash, high in Ca, 
is used by coca chewers. 

Eurasia introduction. Less resistant to 
environmental conditions than cereals. 
Distribution generally restricted to a 
few well protected lower slopes. 

Limited to the Andean highlands of 
Bolivia and Peru. Withstands frosts 
of -5 to -6 C. Higher yielding than 
the dulce in this environment. More 
susceptible to disease than otner 
tubers. 

Widespread throughout South and Central 
America. Closely related to Solanum 
tuberosum. More susceptiDle to disease 
than other tubers. 

Oca (Qxalis crenata) 
Oxalidacea (tuber) 

Isano (Tropaeolum 
tuberosum) 

Tropaeolaceaa (tuber) 

Ulluco (Ullucus 
tuberosal 

Basellaceae (tuber) 

Intermediate 4200 m Oct. 

Low Intermediate 4200 m Oct. 

Low Intermediate 4200 m Oct. 

May Limited to the highlands of Columoia 
and Peru. Less hardy than Solanum sp. 
Contains calcium oxalate which must oe 
removed by exposure to the sun for 
several days. 

May Limited to the highlands of Columoia 
and Peru. Less hardy than Solanum sp. 
An important food source for the Incan 
Empire. 

May Limited to the hignlands of Columoia 
and Peru. Less hardy than Solanum sp. 

Sources 

aThomas 1973. 

l̂ Thomas 1976. 

î Gade 1970. 

î Simmonds 1964. 

eSaver 1950. 

fSchery 1972. 



Table 3. Seasonal variation in energy cost of major subsistence activities^ 

Ac t i v i t y 
complex 

Potatoes 
Field prep., p i t . 
Weed and ridge 
Harvest 
Food preparation 

Carfihua 
Field prep., p i t . 
Harvest 
Food preparation 

Qu îriba 
Field prep., p i t . 
Harvest 
Food preparation 

Herd Animals 
Daily herding 
Shearing 
Slaughtering 
Change pasture 
Food preparation 

MONTHLY TOTAL 
PERIOD TOTAL 

Plant-she 

Sept. Oct. 

16.2 

1.4 

0.4 0.4 

0.7 

0.3 0.3 

29.0 29.0 

31.8 45.9 
117.7 

aring 

Nov. 

0.4 

0.3 

27.0 
12.3 

40.0 

Dec. 

0.5 

0.4 

0.3 

29.0 

4.3 

30.2 

Energy Cost i 

Growing 

Jan. Feb. 

0.5 

0.9 0.4 

0.7 0.3 

29.0 29.0 

31.1 29.7 
91.0 

1000 kcal/month) 

Mar. 

14.4 
0.4 

4.5 
0.3 

29.0 

48.6 

Harvest 

Apr. 

5.1 

0.4 

4.5 
0.3 

29.0 

39.3 
122.7 

May 

5.1 

0.4 

0.3 

29.0 

34.8 

Post-har 

June July 

3.5 3.4 

0.4 0.4 

0.3 0.3 

28.0 29.0 

5.0 
4.3 
2.3 2.2 

43.8 35.3 
109.5 

vest 

Aug. 

0.4 

0.7 

0.3 

29.0 

30.4 

^Data from Thomas 1973. 
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by specific members of the family. For example, foot plowing requires 

such a large physical effort that only men or older male children 

normally perform the task. 

Tubers must be fertilized for proper production. Dung is used as 

fertilizer and is usually obtained from the family's corral, but if the 

family has too few animals, dung will be carried in from the fields at 

an additional energy expense. The various crops have differing degrees 

of susceptibilities to the harsh climate of the altiplano (Table 2). 

Hail storms and frost occur most frequently during planting and harvest 

seasons. All crops can be destroyed by hail. Canihua alone is capable 

of surviving minor but not severe frost damage. Drought is common and 

will reduce crop yields, especially those of quinoa and barley. 

Drought can be particularly damaging if it occurs early in the growing 

season. Differences in susceptibility to disease and to snow damage 

also exist (Table 2). 

Description of the Crop Submodel 

The crop submodel calculates the energy expended for and energy 

obtained from crop production each year (Fig. 5). It is called once a 

year for each family. 

Subroutine CLIMAT produces information for the eight-month growing 

season, September through April. It provides minimum temperature, 

total precipitation, total potential evapotranspiration on a monthly 

basis, and information on occurrences of frost and hail. Temperature 

and precipitation values are drawn from normal distributions with means 

and standard deviations calculated from weather data for the district 
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PLANT SECTION: CALLED FROM MAIN FOR EACH FAMILY ONCE A YEAR 

CALL LAND 

CALCULATE LAND AVAILABLE FOR PLANTING 

CHOOSE WHICH CROPS PLANTED 

CALL AGRI 

NO 

ADD EXCESS 
ENERGY EXPENDITURE 

CALCULATE MONTHLY AND TOTAL 
ENERGY EXPENDITURE 

CALL CLIMAT 

YES 

^ES ^ / R F P I ANTINrA NO ^ 

' V. POSSIBLE? y 

tm 

. , . . v . n . r o 1 

CALCULATE ENERGY OBTAINED 
FROM CROPS 

REDUCE ENERGY FROM CROPS BY 
LOSS DUE TO WEATHER DAMAGE 

RETURN TO MAIN 

Fig. 5. Flow diagram of the crop submodel. 
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(Thomas and Winterhalder 1975). The soil moisture conditions usad in 

the calculation of crop yield are generated by comparing precipitation 

to evapotranspiration. A hail or frost event occurs if a random number 

falls below a selected frequency value for the particular month. The 

probability of hail and frost are larger in the transitional months 

between the wet and dry seasons (Thomas and Winterhalder 1975). 

Arable land is apportioned to the family yearly on the basis of 

family size in subroutine LAND. Only 25% of the arable land is 

available for agriculture, the balance remaining fallow. A family will 

plant the entire parcel of allotted land only in the event that land is 

limiting to the total population. Generally the actual acreage planted 

depends on the number of children in the family. 

One half of the land to be cultivated is planted in tubers and one 

half in cereals. For each crop a random number is selected and 

compared to the percentage of families planting the crop (Table 2). If 

the number is less than or equal to this percentage, the crop is 

planted. If no other tuber is selected, potatoes are planted. If more 

than one tuber is grown, the tuber acreage is evenly divided between 

crops. An analogous process occurs for cereals. If no other cereal is 

initially selected, quinoa will be planted. 

Once the land is apportioned and the crops selected, subroutine 

AGRI calculates the energy expended in cultivation by multiplying the 

amount of energy required to perform a task on one unit of land by the 

number of units planted in that crop (Table 3). An additional energy 

expenditure is incurred by families having insufficient manpower or 

dung fertilizer. 
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Subroutine AGRI calculates energy expenditure for crop production 

activities in monthly units. Four different types of agricultural 

activities are performed: planting in September and October, 

maintenance throughout the growing period, harvesting in March, April, 

and May, and food preparation in June, July, and August (Table 3). 

Information on hail and frost events is generated by subroutine 

CLIMAT. Only one hail or frost is assumed probable in any one month. 

If a hail storm or a frost occurs in September, the cereals are 

replanted and the energy expenditure for that month is increased. A 

frost or hail storm in October will cause both tubers and cereals to be 

replanted, thereby increasing the October expenditure. From November 

through April the occurence of a frost or hail event will cause all 

crops to be destroyed with the exception of carTihua. An expenditure of 

energy which has already occurred at the time of a post-October frost 

or hail remains as an energy loss, even though no energy is gained from 

those crops that year. 

The amount of energy gained from each crop is equal to the amount 

of calories ideally obtained minus that lost to the deleterious effect 

of disease, snow, and drought. Information on drought is generated by 

subroutine CLIMAT and snow and disease effects are drawn from a 

probability distribution. The loss factor is calculated separately for 

each species based on its tolerance to weather conditions as given in 

Table 2. 
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The Herd Submodel 

Description of herding a c t i v i t i e s 

Herding is the most important subsistence a c t i v i t y of the Nunoa 

Quechua Indians in terms of energy expenditure and energy production. 

Thomas (1975) has calculated that during an average year herd-related 

a c t i v i t i e s account for QB% of the energy expended on subsistence tasks 

by a fami ly of s ix . In the same paper Thomas calculates that 83% of 

the food energy ingested by a fami ly of s ix is derived from the herd. 

However, consumption of meat contr ibutes only about 10% of the year ly 

ca lo r i c intake of the Quechua (Pic6n-Reategui 1975). Through the sale 

of low-energy animal goods such as meat, wool, and l i ve animals the 

Quechua can obtain high-energy foods, c l o th ing , and other goods. Herd 

animals are also the major source of transport (Webster 1973, Thomas 

1972) and of fuel and f e r t i l i z e r in the form of dung (Winterhalder et 

a l . 1974). 

The alpaca (Lama paces), llama (Lama glama) and sheep (Ovis ar ies) 

are the most important animals herded by the Quechua of Nunba (Thomas 

1972). Because of smaller s ize , lower waste, and market value, sheep 

are the preferred source of meat (Thomas 1972). Sheep wool is used fo r 

c l o th ing , and the dung is important as f e r t i l i z e r for the gardens 

(Winterhalder et a l . 1974). 

The primary use of the llama is as a pack animal. Adult male 

llamas are capable of carrying loads of 10 to 30 kg (Webster 1973). 

Llamas are used to carry seed and dung to the gardens, cereals and 

tubers to the family dwel l ing, and trade goods to and from the market 



ORNL/TM-7023 22 

(Thomas 1972). Llama dung is important as fuel for cooking and heating 

(Winterhalder et al. 1974), and the wool is used to make heavy-duty 

fabric. 

The alpaca is probably the most important component of the Quechua 

herds because of the international economic demand for its wool (Gade 

1959, Webster 1973). Through the sale of alpaca wool and meat, the 

Quechua are able to purchase agricultural staples such as maize, wheat 

flour, and coca, and manufactured articles such as needles, 

agricultural tools, and ceramics (Thomas 1972). Without access to 

outside markets, it is doubtful whether the Quechua could meet their 

caloric requirements (Thomas 1972, Thomas 1975). 

Description of the Herd Submodel 

The submodel (Fig. 6) maintains an inventory of the alpacas, 

llamas, and sheep which each family owns. Each species is subdivided 

into three age classes: newborns (less than 1 year old), immatures 

(1 to 2 years old), and adults (more than 2 years old). Subroutines 

HERD and UPDATE control the herd population in each of the nine 

age-species classes. 

Subroutine HERD is called from MAIN once a year for each family. 

The first step performed by HERD is to calculate the current herd size 

of the family. If the family has no animals, control is returned to 

MAIN. If the herd size is greater than zero, the subroutine proceeds 

to calculate population changes for each of the nine age-species 

classes. 
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ORNL-DWG 78-9310 

SUBROUTINE HERD: CALLED FROM MAIN FOR EACH FAMILY ONCE A YEAR 

UPDATE HERD 

FAMILY COMPOSITION , 
(SUBROUTINE FAMILY) 

HERD MORTALITY 

RETURN TO MAIN 

CALCULATE FAMILY'S 
MEAT DEMAND 

FAMILY'S ENERGY DEMAND ^ ^ 
(SUBROUTINE DEMAND) 

FAMILY'S PLANT ENERGY GAIN • 
(SUBROUTINE AGRI) 

SLAUGHTER SHEEP 

CALCULATE FAMILY'S 
ENERGY DEFICIT 

CALCULATE MONEY 
GAINED FROM WOOL 

CALCULATE FAMILY'S 
HERD CARRYING CAPACITY 

REMOVE ANIMALS AND 
PLACE IN CLAN SURPLUS 

CALCULATE PASTURE 
CARRYING CAPACITY 

REMOVE ANIMALS AND 
PLACE IN CLAN SURPLUS 

YES 

RETURN TO 
MAIN 

Fig. 5. Flow diagram of the herd submodel 



ORNL/TM-7023 24 

Population changes due to b i r ths and natural mor ta l i t y are 

calculated f i r s t . The animals in the newborn and immature age classes 

are t ransferred to the itmiature and adult age classes respect ively for 

each species. Bir ths are calculated by mul t ip ly ing the number of adult 

animals by a species-specif ic b i r t h ra te . I t is assumed that the ra t i o 

of male to female newborns is one. Mor ta l i t y in each age-species class 

is calculated by mu l t ip ly ing the number of indiv iduals in the class by 

a death ra te . Death rates are drawn from an age-specif ic normally 

d is t r ibu ted func t ion . Males and females wi th in each age-species class 

are assumed to have an equal l i ke l ihood of dying. 

The meat demand is sa t i s f i ed through the consumption of animals 

dying from natural causes and the slaughter of adult sheep (Thomas 

1972). In the model, the adult sheep population cannot be reduced by 

slaughter below a minimum s ize. The calor ies obtained from meat are 

subtracted from the fami ly ' s t o ta l energy demand. 

The model calculates an energy d e f i c i t which is the fami ly ' s energy 

demand remaining af ter the consumption of crops and meat. The energy 

d e f i c i t is converted to a cash equivalent (market d e f i c i t ) which is to 

be met by the sale of animal goods. 

The contr ibut ion of wool sales to meeting th is d e f i c i t is 

calculated by mul t ip ly ing the number of animals in each age-species 

class by an age-species spec i f i c conversion fac to r . I t is assumed that 

only itmiature and adult llamas and alpacas are sheared fo r t he i r wool 

(Browman 1974). Immature animals are assumed to y i e l d one-half the 

wool of adults (Browman 1974). The money gained from the sale of wool 
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is used to purchase food. If the energy gained from the sale of wool 

exceeds the family's deficit, the surplus is placed into a clan store 

for distribution to families of the clan in need. 

If the energy gained from the sale of wool does not erase the 

deficit, herd animals may be sold. Animals are sold one at a time in a 

preferential manner. Alpacas are sold before sheep, sheep before 

llamas, and in all cases, adults before immature animals. It is 

assumed that no newborns are sold in the market. No age-species class 

can be reduced through sale below a minimum number. Cash obtained from 

the sale of live animals is used to buy food and reduce the energy 

deficit. Animals are sold until the energy deficit is removed or the 

family has no more animals available. If a deficit still exists after 

all available animals have been sold, the family must rely upon the 

clan store to satisfy their energy needs. If the sale of animals gives 

the family an energy surplus, the excess is placed in the clan store. 

The ability of the family to maintain its herd places a constraint 

on the herd size. It is assumed that a family must have at least two 

children seven years or older to maintain a herd of more than 100 

animals. If a family's herd is larger than 100 animals and if the 

family does not have the required number of children, all animals in 

excess of 100 are removed from the herd and placed into a clan store. 

The number of animals removed from each age-species class is 

proportional to the number of animals in excess of a lower limit set 

for each class. The lower limits are based on the average herd 

composition of a Quechua family (Thomas 1972). 
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The amount of dry season pasture places an upper limit on the 

number of animals that can survive in the district. The carrying 

capacity is expressed in sheep equivalents which is the number of sheep 
2 

that one km of pasture can support for one year. The district is 

estimated to have a carrying capacity of 375,000 sheep equivalents. A 

newborn llama or alpaca is considered equal to one sheep, an immature 

llama or alpaca equivalent to two sheep, and an adult llama or alpaca 

equivalent to three sheep (Browman 1974). Family herd size is 

converted to sheep equivalents by multiplying the number of animals in 

each age-species class by the appropriate conversion factor and summing 

the results. 

The 375,000 sheep equivalents are distributed among the d is t r i c t 

families each year in proportion to family size. The family's herd is 

converted to sheep equivalents and compared to the family's al lotted 

equivalents. I f the herd exceeds the al lotted equivalents, animals are 

removed from each age-species class in proportion to the number of 

sheep equivalents in the class and are placed into a clan surplus. 

Subroutine DIST distributes surplus food to those families that 

f a i l to meet their energy demands through agriculture, herding, and 

trading. A family has access only to the surplus food of i ts clan. 

Subroutine UPDATE (Fig. 7) distributes surplus animals to families in 

need. Need is determined by calculating the number of sheep 

equivalents each family is enti t led to and comparing this number to the 

actual herd size. I f a family is enti t led to more animals, the model 

determines which age-species classes of the family are deficient and 

attempts to add to these age-species classes from the clan store. 
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SUBROUTINE UPDATE: CALLED FROM MAIN ONCE A YEAR 

NO YES 

NEED ANIMALS? 

YES NO 

NO 
"T^NIMALS AVAILABLr 

IN CLAN SURPLUS? 

NO 

YES 

GIVE SURPLUS 
ANIMALS TO FAMILY 

YES 

GIVE SURPLUS 
ANIMALS TO FAMILY 

YES 

RETURN TO 
MAIN 

Fig. 7. Flow diagram of subrouting UPDATE. 
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Model Input and Output 

Input information required by NUNOA consists of: 

1. NFAM = the initial number of families. (The present model is 

equipped to handle up to 1000). 

2. CLANUM = the number of clans (up to 50). 

3. NYR = the number of years of simulation time. 

4. NTRAIT = the number of simple Mendelian traits to be followed by 

the model (the number of traits is equal to the number 

entered minus one since the first value in the record 

of each individual is the individual's unique number). 

5. KDIST = a value indicating how closely related people can be and 

still be married (for example, KDIST = 2 means first 

cousins cannot marry but second cousins can, KDIST = 1 

means siblings cannot marry but first cousins can). 

5. ISEED = an initial seed value for the random number generator. 

7. 101 = the logical device to which the output is to be sent. 

8. KPRNT = the frequency of output. 

9. PRINTl, PRINT2, PRINT3 = print switches for selecting the type 

of output desired. 

Output from NUNOA is a yearly summary consisting of one table of 

monthly weather conditions (PRINTl), one table of mortality statistics 

(PRINT3), and one table listing the following attributes for each 

family (PRINT2) (see Appendix): 
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(1) The clan, sex, blood type, and age of all family members. 

(2) The family energy demand; energy gain through crop production, 

animal slaughter, and trading market activities; and net energy 

gain for the year. 

(3) The number of sheep, alpaca, and llama in the family's herd. 

DISCUSSION 

Many aspects of Nunoan life which may have implications for other 

human societies can be investigated by altering the input parameters. 

Clan structure is present in many primitive cultures, but its role in 

these cultures is unknown. Altering the number of families per clan 

may provide insight into the importance of sharing of resources within 

a superfamily to the maintenance of a stable population in a harsh 

environment. Further, the restrictions placed upon gene flow by clan 

structure and marriage patterns has an undefined impact on the 

population. The importance of population structure as a defense 

against the spread of a deleterious gene could be evaluated through 

observation of the flow of such a gene through the population under 

different structural rules and regulations. 

The Nunoan population is typical among primitive peoples of the 

world in that it is on the brink of experiencing the introduction of 

modern technology. The impact of this technology on other cultures has 

not always been favorable. An exciting potential of the model is the 

simulation of cultural dynamics in response to the introduction of 

changing medical practices or shipments of surplus food from outside 
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sources. It is quite possible that a previously unpredictable chain of 

repercusions might arise. For example, reduction of energy deficits 

might cause a lowered dependence on clan structure, leading to an 

increased susceptibility to the flow of deleterious genes. To our 

knowledge, no other model provides the capability of investigating the 

interactions of multilevel cultural interrelations so characteristic of 

human society. 
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APPENDIX 

COMPUTER LISTING AND TEST RUN OF NUNOA 

c********************************************************* 
C* NONOA INDIAN MODEL * 
C* OAK RIDGE NATIONAL LABORATORY * 
C* C . C . BRANDT, H.H, SHUGAET, D.A. WEINSTEIN * 
(^***********^t * * * * * * * * * * i»t* * * * * * * * * ***************it:ilHl**^f^i*ilf^Hc1fil,i>Hi^i>,^iti:t: 

COMMON /ANIMAL/ N A N I H L ( 3 , 3 , 1 0 0 0 ) , N A ( 1 0 0 0 ) ,NS (1000) ,NY (1000) 
COMMON /ATTE/ C H I L D ( 5 0 0 0 , 2 ) 
COMMON /CLAN/ CLNSR (50) , ICLNAN(3, 3 ,50) ,NUHCLN 
COHBON /CROPS/ POTACR,OCAACE,OLLACR,ISNACR,QUNACE,CAN ACE,BARACR 
COMMON /DEATH/ DFACT 
COMMON /ENNET/ ENET(IOOO) 
COHBON /ENGAIN/ EGAINP(1000) ,EGAINA(1000) ,EGAINM(1000) 
COBBON /ENLOSS/ ELOSS ( 1 0 0 0 ) , E L O S S P ( 1 0 0 0 ) 
COMBON /FAMIL/ HnSB ( 1000) .WIFE (1 0 00) , NCHILD (1000) 
COMMON /GENE/ NGENEH ( 1 0 0 0 , 5 ) ,NGENEH(1000,5) ,NGENEC(5000 ,5) 
C01H0N /GENEX/ KDIST,NTRAIT 
COMMON / l A G E S / IHUSB ( 1 0 0 0 ) , I W I F E ( 1 0 0 0 ) . I C H I L D ( 5 0 0 0 ) 
COBBON / I S E X / KIDSEX(5000) 
COBMON /NEWFAB/ I Y H n S ( 5 0 , 5 ) ,IYWIF ( 5 0 , 5 ) , N Y H n S ( 5 0 , 5 ) ,NYWIF{50,5) , 

> lYCLAN ( 5 0 ) , I Y A N M L ( 3 , 3 , 5 0 ) ,KNTY 
COMMON / P R I N T / 1 0 2 , L I , L 2 , L 3 , L U , L 5 
COMMON /STATS/ NFAMI,KIDTOT,POPTOT.FAMPOP(1000),IDCLAN(1000) 
COMMON /SWITCH/ KKKKKK,LLLLLL 
COMMON /WETHER/ FROST (8) ,HAIL (8) ,DRTP,DRTPI 
COMMON/CPARNT/ lEOW,CPRNT,KOUNT 
COMHON / S E E D / nSEED(15) 
DIMENSION TITLE (10) 
DIMENSION NZERO (20) 
DEFINE FILE 8 ( 2 0 0 0 , 8 0 , U , I R O W ) 
INTEGER nSEED 
INTEGER HaSB,FAHPOP,WIFE,CHILD,POPTOT,YEAR 

C o . . 

C».. DESCRIPTION OF IMPORTANT COMMON BLOCK VARIABLES: 
C... 
C « . . NFAHI=TOTAL NOMBEE OF FAMILIES 
C KIDTOT=TOTAL NOMBER OF CHILDREN IN POPULATION 
C... POPTOT=T0TAL POPULATION SIZE 
C « . . SEXETO=RATIO OF FEMALE CHILDREN TO MALE CHILDREN 
C , . . NnBCLN=TOTAL NOBBER OF EXTENDED FAMILIES 
C CLNSR=TOTAL NOMBEE OF SURPLHS ANIHALS IN CLAN STORAGE 
C . . . ICLNAN=NOBBER OF SURPLUS ANIMALS PER CLAN BY SPECIES 
C AND AGE CLASS 
C . . . H0SB=CLAN NOMBER ASSIGNED TO HUSBAND 
C . . . IHUSB=AGE OF HUSBAND 
C WIFE=CLAN NUMBER ASSIGNED TO WIFE 
C „ . . IWIFE=AGE OF WIFE 
C . . . FAMPOP=NUMBER OF INDIVIDUALS IN A FAMILY ONIT 
C « . . IDCLAN=CLAN NOMBEE ASSIGNED TO FAMILY 
C . . . NCHILD=NUMBER OF CHILDREN IN FAMILY 
C - . » CHILD ( 1 , 1 ) =CLAN NUMBER OF CHILD'S FATHER 
C - CHILD ( 1 , 2 ) =CLAN NUMBER OF CHILD'S MOTHER 
C . . . KIDSEX=SEX OF CHILD (-1=MALE, 1=FEHALE) 
C - - . EGAINP=AHOONT OF ENERGY GAINED FROM CROP ACTIVITIES 
C . . . EGAINA=AHOONT OF ENEEGY GAINED FROB HERDING ACTIVITES 
C . . . EGAINB=AHOUNr OF ENERGY GAINED FROB BARKET ACTIVITIES 
C . . . ENET=ENERGY BALANCE FOR FABILY 

MAIN 
MAIN 
MAIN 
BAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
BAIN 
MAIN 
HAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
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MAIN 
MAIN 
HAIN 
HAIN 
HAIN 
HAIN 
HAIN 
HAIN 
HAIN 
HAIN 
HAIN 

0 
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10 
15 
20 
2 5 
30 
35 
1*0 
H5 
50 
55 
60 
65 
7 0 
75 
80 
85 
90 
95 
100 
105 
110 
115 
120 
125 
130 
135 

mo 
I t s 
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155 
160 
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170 
175 
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210 
215 
220 
2 2 5 
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235 
2i»0 
2i»5 
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C-
C. 
C-
c. 
c, 
c. 

c. 
c. 
c. 
c. 

c. 
C-
c. 

c 
c . . . 

c . . . 
c 

c . . . 

c . . . 

c . . . 

c . . . 

C-
c. 
c. 
C-
c. 
c. 
C-
c. 
C-
c. 
c. 
c„ 
c-
c. 

ELOSS=ENERGY DEBAND OF FABILY 
NANIBL=NOBBER OF ANIHALS BY AGE CLASS AND SPECIES 

OWNED BY FABILY 

READ TITLE INFOEBATION 

READ(5 ,9000) TITLE 
WRITE(6 ,9001) TITLE 

READ SEEDS FOR RANDOM NUHBER GENERATOR FOR VARIOUS STOCHASTIC 
FUNCTIONS IN THE MODEL 

R E A D ( 5 , 9 0 0 2 ) (OSEED ( I ) , 1 = 1 , 44) 
THE FOLLOWING 12 CARDS OVERRIDE THE RANDOM NUMBER SEEDS 

FOR CLIHATE AS A SIHPLE MEASURE FOR HOLDING CLIMATE CONSTANT 
IN EACH OF THE SIHULATIONS. 

USEED (3 a) 
0 SEED (35) 
0SEED(23) 
USEED (2«) 
USEED(26) 
0SEED(27) 
USEED (12) 
USEED (13) 
0SEED(28) 
0SEED(29) 
USEED (1 H) 
USEED(15) 

7 3 « 5 1 
9 2 6 3 1 
1 3 5 7 2 
5 7 9 1 2 
6 4 9 0 1 
2 3 5 1 7 
7 8 5 3 2 
6U379 
3 4 5 7 9 
9 7 5 4 2 
1 3 6 7 2 
8 7 4 3 1 

SET OUTPUT DEVICE 
1 0 2 = 6 

SET THE PRINT SWITCHES 

FOR 
L1 = 0 

FOB 
L2=1 

FOR 
L3=1 

FOR 
L4 = 1 

FOR 
L5=0 

INITI 
Y 

INITI 
M 
( 
A 

WEATHER INFO OUTPUT L1>0 

FAMILY INFO OUTPUT, L2>0 

ENERGY INFO OUTPUT, L3>0 

ANIMAL INFO OUTPUT, L4>0 

DEATH INFO OUTPUT, L5>0 

ALIZE THE PRINT INTERVAL (KPRNT), NUMBER OF SIMOLATION 
EARS(NYR), AND NUMBER OF REPLICATE RONS(KTIMES). 
ALIZE THE LEVEL OF RELATEDNESS PERMITTED FOR 
ARRIAGE (KDIST) , NOMBER OF GENETIC TEAITS TO BE FOLLOWED 
NTRAIT), THE NOMBEE OF EXTENDED FAMILIES (NOBCLN), 
NC THE NUMBEE OF FAMILIES (IFAM). 

NOTE: THE NTRAIT VALOE BUST BE 3 I F ONE 
TRAIT IS BEING FOLLOWED, 5 FOR TWO TEAITS, ETC. 
(THE FIRST POSITION OF NGENE ARRAYS IS INDIVIDUAL 

NOMBER, THE SECOND THE MOTHER'S ALLELE, THE THIRD THE 
FATHER'S, OF THE FIRST GENE). 

, *******:tt*****************1r***********^** 
KPRNT = 1 

MAIN 
MAIN 
MAIN 
MAIN 
HAIN 
MAIN 
MAIN 
MAIN 
MAIN 
HAIN 
MAIN 
MAIN 
MAIN 
HAIN 
MAIN 
HAIN 
HAIN 
MAIN 
MAIN 
MAIN 
MAIN 
HAIN 
MAIN 
HAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
HAIN 
HAIN 
HAIN 
HAIN 
HAIN 
HAIN 
MAIN 
MAIN 
MAIN 
HAIN 
HAIN 
HAIN 
MAIN 
MAIN 
HAIN 
HAIN 
HAIN 
HAIN 
HAIN 
HAIN 
HAIN 
HAIN 
HAIN 
HAIN 
HAIN 
HAIN 
HAIN 
HAIN 
HAIN 

255 
260 
265 
270 
275 
280 
285 
290 
295 
300 
305 
310 
315 
320 
325 
330 
335 
340 
345 
350 
355 
360 
365 
370 
375 
380 
385 
390 
395 
400 
405 
410 
415 
420 
425 
430 
435 
440 
445 
450 
455 
460 
465 
470 
475 
480 
485 
490 
495 
500 
505 
510 
515 
520 
525 
530 
535 
540 
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NYR = 5 HAIN 545 
KTTBES = 1 BAIN 550 
KDIST=2 BAIN 555 
NTRAIT=3 HAIN 560 
NUHCLN=20 HAIN 565 
IFAB=100 MAIN 570 

C^ ^***************************************** BAIN 575 
C . . . MAIN 580 
C CALL THE INITIALIZATION SUBROUTINE MAIN 585 
C. . - HAIN 590 

KNTY=1 MAIN 595 
DO 10 1 = 1 , 2 0 HAIN 600 

NZERC(I)=0 MAIN 605 
10 CONTINUE MAIN 610 

DO 80 IP0PUL=1,KTIMES MAIN 615 
NFAMI=IFAM MAIN 617 

WRITE(IO) IPOPOL MAIN 620 
QFROST=0.0 HAIN 62 5 
QHAII=0.0 MAIN 6 3 0 
TOBT0T=0.0 HAIN 635 
CERTOT=0.0 MAIN 640 
IROW = 1 HAIN 645 
DO 20 T = 1 , 2 0 0 0 BAIN 650 

WRITE(8'IROW) NZERO HAIN 655 
20 CCNTINDE HAIN 650 

CALL INIT MAIN 665 
C. . . HAIN 67 0 
C... START OF THE YEAR LOOP HAIN 675 
C MAIN 680 

DO 70 198=1 ,NYE MAIN 685 
YEAE=I98 HAIN 6 9 0 
IDKNT=1 MAIN 695 
WRITE(102 ,9003 ) MAIN 700 
W R I T E ( 1 0 2 , 9 0 0 4 ) YEAR HAIN 705 

C MAIN 7 1 0 
C GENERATE CLIMATE FOR THE YEAR HAIN 715 
C o MAIN 720 

KKKKKK=0 MAIN 725 
LILLLL=0 MAIN 730 
CALL CLIMAT HAIN 735 

C . . . MAIN 740 
C . . . START OP THE FAMILY LOOP MAIN 745 
C HAIN 750 

DC 50 1=1,NFAMI HAIN 755 
NFAM=I MAIN 760 

C MAIN 765 
C. ,„ . INCREMENT AGES OF INDIVIDOALS HAIN 7 7 0 
C. . . HAIN 775 

IF ( I H U S B ( I ) . G T . O ) IHUSB ( I ) = I H U S B ( I ) + 1 HAIN 780 
IF (IWTFE(I) .GT.O) IWIFE ( I )=IWIFE ( I ) + 1 MAIN 785 
IF (NCHILD(I) .EQ.O) GO TO 40 MAIN 7 9 0 
IPT=IDKNTtNCHILD(I) -1 MAIN 795 
DO 30 J=IOKNT,IPT HAIN 800 

I F (ICHILD (J) .GE.O) I C H I L D ( J ) = I C H I L D ( J ) + 1 HAIN 805 
30 CONTINUE MAIN 810 
40 CONTINUE MAIN 815 

C , . . HAIN 820 
C... COMPOTE FAMILY ENERGY DEMAND BAIN 825 
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c — 

c 
c.,.., 
c„,., 

C « - . 
C. ..: 

c . . . 
c . . . 
c . . . 

50 
c 
c . . . 
c . . . 

c«... 
C 

c 
c . . . 
c „ . . 

CALL DEBAND (NFAH.IDKNT) 

COBPOTE FABILY ENERGY GAINS FROB AGRICULTURE 

CALL LAND(NFAB,TDBTOT,CEET0T) 
CALL AGRI(NFAM,QFR0ST,QHAIL,IDKNT,T0BT0T,CERTOT) 

ALLOW FAMILY TO SAVE ENEEGY THROUGH HIGRATION 
CALL MIGRAT (NFAM,IDKNT) 

COHPUTE FAHILY ENERGY GAINS FROM HERD 

CALL HERD(NFAH,IDKNT) 
IDKNT=IDKNT+NCHILD(I) 
CONTINUE 

DISTRIBUTE SURPLUS FOOD TO CLAN HEBBERS IN NEED 

CALL DIST 
IF ( (YEAR/KPBNT)*KPRNT.EQ. YEAR) CALL OUTPUT(YEAR) 
CALL FAHILY(YEAR) 

UPDATE POPULATION STORAGE ARRAYS 

CALL UPDATE 

UPDATE POPULATION TOTALS 

I F (NFAMI.EQ.1) GO TO 80 
POPTOT=0 
KIDTOT=0 
DO 60 1=1,NFAMI 

NH=0 
NW=0 
IF (HOSB ( I ) .GT.O) NH=1 
IF (WIFE (I) .GT.O) NW=1 
FAMPOP ( I ) = NCHILD (I)+NH+NW 
P0PTOT=POPTOT*FAMPOP(I) 
KIDTOT=KIDTOTtNCHILD(I) 

60 CONTINUE 
70 CONTINOE 
80 CONTINUE 

STOP 
9000 FORMAT (10A4) 
9001 FORMAT (• ',10A4/) 
9002 FORMAT(1615) 
9003 FORHAT ('0 

> 1) 

9004 FORMAT {• YEAR ',13) 
END 

MAIN 830 
HAIN 835 
MAIN 840 
HAIN 845 
HAIN 850 
HAIN 855 
MAIN 860 
MAIN 865 
MAIN 8''0 
HAIN 875 
MAIN 880 
HAIN 885 
HAIN 890 
HAIN 895 
HAIN 900 
MAIN 905 
HAIN 910 
MAIN 915 
MAIN 920 
MAIN 925 
HAIN 930 
HAIN 935 
HAIN 940 
MAIN 945 
MAIN 950 
HAIN 955 
HAIN 960 
HAIN 965 
BAIN 970 
HAIN 975 
HAIN 980 
MAIN 985 
HAIN 990 
HAIN 995 
MAIN1000 
MAIN1005 
HAIN1010 
HAIN1015 
MAIN1020 
MAIN1025 
MAIN1030 
HAIN1035 
BAIN1040 
HAIN1045 
HAIN1050 
HAIN1055 
HAIN1060 

--HAIN1055 
MAIN1070 
BAIN1075 
HAIN1080 
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SOBRODTINE FAMILY (YEAR) 
C . . . 
C . . . THIS SUBROUTINE BIRTHS, KILLS,AND BARRIES INDIVIDOALS. 
C . . . WHEN GAPS ARE FORMED IN THE ARRAYS, EITHEE THROUGH 
C DEATH OR BARRIAGE, THE LOCATIONS ARE FLAGGED 
C„,. . WITH A - 1 , AND REMOVED AT THE END OF THE YEAR 
C„.„ BY SUBROUTINE TRANS. 
C. . , 

COMBON /ANIBAL/ N A N I M L ( 3 , 3 , 1 0 0 0 ) , N A ( 1 0 0 0 ) , N S ( 1 0 0 0 ) ,NY (1000) 
COMMON / l A G E S / IHUSB ( 1 0 0 0 ) , I W I F E ( 1 0 0 0 ) . I C H I L D ( 5 0 0 0 ) 
COMMON /GENE/ NGENEH ( 1 0 0 0 , 5 ) , N G E N E W ( 1 0 0 0 , 5 ) ,NGENEC ( 5 0 0 0 , 5 ) 
COMMON / I S E X / KTDSEX(5000) 
COMMON /ATTE/ CHILD ( 5 0 0 0 , 2 ) 
COMHON /CLAN/ CLNSR (50) ,ICLNAN ( 3 , 3 , 5 0 ) , N U H C L N 
COBBON /DEATH/ DFACT 
COHHON /ENNET/ ENET(IOOO) 
COMMON /ENLOSS/ E L O S S ( 1 0 0 0 ) , E L O S S P ( 1 0 0 0 ) 
COMMON /FAMIL/ HUSB (1000) .WIFE (1000) ,NCHILD(1000) 
COMBON /GENEX/ KDIST.NTRAIT 
COMBON /NEWFAM/ I Y H O S ( 5 0 , 5 ) . l Y H I F ( 5 0 , 5 ) ,NYHOS(50 ,5) ,NYWIF(50 . 5) . 

> lYCLAN ( 5 0 ) . I Y A N M L ( 3 , 3 , 5 0 ) , K N T Y 
COHMON / P R I N T / 1 0 2 , L I , L 2 , L 3 , L 4 , L 5 
COHHON / S T A T S / NFAHI,KIDTOT,POPTOT,FAHPOP(1000) .TDCLAN ( 1 0 0 0 ) 
DIHENSICN L O W L I B ( 3 , 3 ) , E Q 0 I V ( 9 ) 
REAL KILNOM.KILSE 
INTEGER TOTHED,POPTOT 
INTEGER HOSB,FANPOP,WIFE,CHILD,SPECIE,AGE,YEAR,WELTHH,WELTHW 
DATA EQOIV/1. , 1 . , 1 . , 2 . . 1 . . 2 . , 3 . , 1 . , 3 . / 
DATA L O W L I H / 9 , 9 , 1 5 , 9 , 9 , 1 5 , 9 , 9 , 1 5 / 
IDKNT=1 
DO 50 NFAM=1,NFAHI 

NNFAM=NFAH 
C. . . 
C . . . COMPUTE BIRTHS IN THE FAMILY 
C 
C . - . 
C... NOTE: MALES ARE DESIGN.ATED BY A KIDSEX VALUE OF -1, 
C FEMALES ARE DESIGNATED BY A KIDSEX VALUE OF 1 
C 
C... NOTE: CARDS COHHENTED OUT BY A "CI" MAY BE UNCOMHENTED 
C IF THE USER DESIRES TO ALLOW IHTERCLAN MAEEIAGES ONLY 
C 
C . . . NOTE: AERAY LOCATIONS THAT ARE NO LONGER FUNCTIONAL (DEAD 
C . . . ADULTS, DISSOLVED FAMILIES. MARRIED CHILDREN) ARE 
C . . . TEMPORARILY FLAGGED WITH A - 1 UNTIL THE ARRAY CAN BE 
C CLOSED BY SOBEOOTINE TRANS. 
C « . . 

BPROB=-25 
IF (WIFE(NFAM).EQ.O.OR.IWIFE(NFAH) . G T . 4 9 ) GO TO 20 
IF (ENET(NFAM).LT.0.0) BPROB=.12 
IF (HOSB(NFAM)-LT.O) BPEOB=BPROB*.1 
IF (RANDOM(1).GT.BPEOB) GO TO 20 
IZ2=IDKNT 
KIDL=KIDT0T+1 
CHILD(KIDL,1)=HUSB(NFAH) 
IF (HnSB(NFAH).LE-0) CHILD(KIDL.1)=WIFE(NFAM) 

FAMI 
FAMI 
FAHI 
FAHI 
FAHI 
FAHI 
FAHI 
FAMI 
FAHI 
FAMI 
FAMI 
FAMI 
FAHI 
FAMI 
FAMI 
FAMI 
FAMI 
FAMI 
FAHI 
FAMI 
FAMI 
FAHI 
FAMI 
FAMI 
FAMI 
FAMI 
FAHI 
FAMI 
FAMI 
FAMI 
FAHI 
FAMI 
FAMI 
FAHI 
FAMI 
FAHI 
FAHI 
FAMI 
FAHI 
FAHI 
FAHI 
FAHI 
FAMI 
FAMI 
FAHI 
FAHI 
FAMI 
FAMI 
FAHI 
FAHI 
FAHI 
FAHI 
FAHI 
FAHI 
FAHI 
FAHI 

0 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 
105 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 
160 
165 
170 
175 
180 
185 
190 
195 
200 
205 
210 
215 
220 
225 
230 
235 
240 
245 
250 
255 
260 
265 
270 
275 
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CHILD(KIDL.2)=WIFE(NFAM) FAHI 280 
KIDS EX(KIDL) =1 FAHI 285 
IF (RANDOM(2) .GT..446) KIDSEX(KIDL)=-1 FAMI 290 
ICHIID(KIDL)=0 FAMI 295 
NGENEC(KIDL.1)=NEWNUH(NGENEH(NFAH,1) .NGENEW (NFAM.I)) FAMI 300 

C FAMI 305 
C ASSIGN NEW CHILD GENETIC ALLELES FROM EACH PARENT FAMI 310 
C FAHI 315 

DO 10 JJJ = 2 .NTRAIT.2 FAMI 320 
NGENEC(KIDL.JJJ) = NGENEH(NFAN,JJJ) FAHI 325 
I F (RANDOH(43) .GE.0 .5 ) NGENEC(KIDL,JJJ) = NGENEH(NFAM,JJJ + 1) FAMI 330 
NGENEC(KIDL,JJJ+1) = NGENEW(NFAM.JJJ) FAMI 335 
I F (RANDOM (38) . G E . 0 . 5 ) NGEHEC(KIDL,JJJ*1) = NGENEW(NFAM.JJJ*FAMI 340 

> 1) FAHI 345 
I F (HUSB(NFAM).EQ.O) NGENEC(KIDL,JJJ)=NGENEC(KIDL.JJJ+1) FAMI 350 

10 CONTINUE FAMI 355 
KIDTCT=KIDT0Tt1 FAHI 360 
NCHILD (NFAH)=NCHILD(NFAH)+1 FAHI 365 
IF (IZ2.GE.KIDL) GO TO 20 FAMI 370 

C FAHI 375 
C INSERT NEW CHILDREN INTO ARRAYS FAHI 380 

CALL KIDMOV(IZ2,KIDL.1) FAMI 385 
20 CONTINUE FAMI 390 

C... FAHI 395 
C... CHECK FOR DEATHS IN FAMILY FAHI 400 
C„.. FAHI 405 

IF (ELOSS(NNFAM).EQ.O.0) GO TO 30 FAMI 410 
GO TO 40 FAHI 415 

30 WRITE(6.9000) FAMI 420 
WRITE(6,9001)NNFAM FAHI 425 
CALL OUTPUT FAHI 430 

40 CONTINUE FAHI 435 
C FAHI 440 
C... ADJUST DEATH PROBABILITY BY THE FAHILY'S ENERGY DEFICIT FAMI 445 
C FAMI 450 

DFACT=EXP(ABS (ENET (NNFAM)/ELOSS(NNFAM) ) * 4 . 6) FAHI 455 
C FAMI 460 
C . . . SEARCH FOR POSSIBLE DEATH IN FAHILY FAHI 465 
C „ . . FAHI 470 

I F (HUSB(NNPAM).GT.O) CALL KILHUS(NNFAH) FAHI 475 
IF (WIFE(NNPAH).GT.O) CALL KILWIF (NNFAB) FAMI 480 
IF (NCHILD(NNFAH).GT.O) CALL KILCHL(IDKNT.NNFAM) FAHI 435 
IDKNT=IDKNT*NCHILD(NPAM) FAHI 490 

FAHI 495 
FAMI 500 

ILS FAHI 505 
FAMI 510 
FAHI 515 
FAHI 520 
FAHI 525 
FAHI 530 
FAHI 535 

NANIHL(AGE. I.NFAB) FAHI 540 
NANIHL(AGE,2,NFAB) FAHI 545 
NANIHL(AGE,3,NFAH) FAMI 550 

FAMI 555 
FAMI 560 
FAMI 565 

50 
C 
c „ . . 
c . 

60 

CONTINUE 

CALCULATE FAMILY HERD T 

DO 60 NFAM = 1,NFAMI 
NY(NPAH) = 0 
NS(NFAM) = 0 
NA(NFAM) = 0 
DO 6 0 AGE = 1 , 3 

NY(NFAM) = NY(NFAH) 
NS(NFAM) = NS(NFAH) 
NA(NFAH) = NA(NFAH) 
CONTINUE 

IDK»T=1 
DO 420 NFAM=1,NFAMI 

3T 

+ 
• 
• 
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IF (IDCLAN(NFAM).EQ.-I) GO TO 420 FABI 570 
C... FABI 575 
C... ATTEHPT TO MARRY ELIGIBLE MEMBERS OF THE FAMILY FAMI 580 
C FAHI 585 

IF {HUSB(NFAM).GT.O.AND.WIFE(NFAM).GT.O) GOTO 300 FAMI 590 
IF {WIFE(NFAM).EQ.O) GOTO 160 FAHI 595 

C FAHI 6 0 0 
Co.. SEARCH FOR A HOSBAND FOR A WIDOW AHONG WIDOWERS FAMI 605 
C SELECT RANDOB STARTING LOCATION FOR SEARCH FAMI 610 
C FAMI 615 

NLIH = RANDOB (44) *NFAMH-1.0 FAHI 620 
NL=NIIM FAHI 625 
NU=NFAHI FAMI 630 

7 0 DO 8 0 IU=NL.NU FAMI 635 
IF (IDCLAN(IU).EQ.-I) GO TO 80 FAMI 640 
IF (HUSB(IO).EQ.O.OR.WIFE(IO).GT.O) GO TO 80 FAMI 645 

C... FAHI- 65 0 
C WIDOW MUST MAPEY OUTSIDE OF HER CLAN FAHI 655 
C... FAHI 660 
CI TF{HUSB (lU).EQ.WIFE (NFAM)) GO TO 100 FAHI 655 
C FAHI 670 
C... AGES MUST BE WITHIN 10 YEARS FAMI 675 
C . . . FAHI 680 

IF (IABS(IHUSB(IU)-IWIFE (NFAM) ) .GT. 10) GO TO 80 FAMI 685 
C FAMI 690 
C CHECK RELATEDNESS FAMI 695 
C FAMI 700 

KIN=NRELTV(NGENEH(ID,1),NGENEW(NFAM.1) ,KDIST) FAMI 705 
IF (KIN.GT.O) GO TO 80 FAMI 710 

C. , „ FAHI 715 
C „ . . ADD AN ELEHBNT OF CHANCE FAMI 720 
C . . . FAHI 7 2 5 

I F (RAND0M(3) .GT. . 7 5 ) GO TO 80 FAHI 730 
C . - , . . FAMI 735 
C - . , . . CLAN NUMBER BASED ON WEALTH (# OF ANIMALS OF RESPECTIVE FABILY) FAHI 7 4 0 
C FAMI 745 

WELTHW=NA(NFAW)*NS(NFAM) +NY (NFAH) FAHI 750 
WELTHH=NA ( 1 0 ) + N S ( I U ) + N Y { I O ) FAMI 755 
IDCLAN(NFAM)=HOSB(IO) FAMI 760 
IF (WELTHW.GT.WELTHH) IDCLAN(NFAM) = WIFE (NFAM) FAHI 765 
GO TO 260 FAHI 770 

80 CONTINOE FAMI 775 
IF (NL.EQ. 1) GO TO 90 FAHI 780 
NL = 1 FAHI 78 5 
NO = NLIM-1 FAHI 790 
GO TO 70 FAMI 795 

C FAHI 800 
C SEARCH FOR A POSSIBLE BATE FOR WIDOW ABONG CHILDREN FAHI 805 
C . AGES MUST BE WITHIN 3 YEARS FAMI 810 
C . . . RANDOHLY SELECT A STARTING POINT FOR SEARCH FAHI 815 
C . . . FAHI 820 

9 0 KIDTI=KIDTOT FAMI 8 2 5 
NLIH = RANDOM(44)*KIDTI+1.0 FAHI 830 
HL=NLIM FAHI 8 3 5 
NO=KIDTI FAHI 840 

100 DO 140 KL=NL,NU FAMI 845 
I F ( C H I L D ( K L . 1 ) . E Q . - I ) GO TO 140 FAHI 850 

CI IF{CHXLD(KL,1).EQ.WIFE(NFAH)) GOTO 140 FAHI 855 
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c» 
c. 
c. 

c. 
C-
C™ 

110 
120 

130 

140 

150 
160 

c 
c... 
c... 
c 

170 

C... 
C-. 
c. 
CI 
c. 
c.. 

c. 
c.. 
c.. 

c., 
c.. 
c. 

IHGF=IABS(ICHILD(KL)-IWIFE(NFAB)) 

I F (KIDSEX(KL) .GT.0 .OE.IHGF.GT.3 ) GO TO 140 

CHECK RELATEDNESS 

KIN=NRELrV(NGENEC (KL,1) ,NGENEW(NFAB,1),KDIST) 
I F (KIN.GT.O) GO TO 1 4 0 
I F ( R A N D 0 B ( 4 ) . G T . . 5 ) GO TO 140 

BARRY COUPLE 

NZ=1 
DO 110 KB=1,NFABI 

NZ=NZ+NCHILD(KB) 
IF (NZ.GT.KL) GO TO 120 
CONTINUE 

HOSB (NF AH) =CHILD (KL.I ) 
IHUSB(NFAM)=ICHILD(KL) 
IncLAN(NFAM)=WIFE(NFAB) 
CHILD(KL,1) = - 1 
DC 130 1=1,NTRAIT 

NGENEH (NFAM,I)=NGENEC(KL.I) 
CONTINUE 

GO TO 3 0 0 
CONTINUE 

IF (NL.EQ. 1) GO TO 150 
NL = 1 
NU = NLIM-1 
GO TO 100 
GO TO 300 
IF (HOSB (NFAM) .EQ.O) GO TO 300 

SEARCH FOE A WIFE FOR A WIDOWER AHONG WIDOW POOL 
RANDOMLY SELECT A STARTING POINT FOR SEARCH 

NLIH = EANDOH(44)*NrAMI*1.0 
NL=NIIM 
NO=NFAHI 
DO 180 IU=NL,NO 

I F ( I D C L A N { I U ) - E Q . - I ) GO TO 180 
I F (WIFE(IO) . EQ.O.OE.HOSB(IO) .GT.O) GO TO 1 8 0 

WIDOWFB BUST HARRY OUTSIDE OF HIS CLAN 

IF(WIFE (lU).EQ.HUSB(NFAM)) GO TO 190 

AGES MUST BE WITHIN 10 YEARS 

I F ( IABS(IWIFE(IO)-IHUSB (NFAM) ) .GT. 10) GOTO 180 

CHECK RELATEDNESS 

KIN=NEELTV (NGENEH(NFAM,1).NGENEW(IU,1) ,KDIST) 
I F (KIN.GT.O) GO TO 180 

ADD AH ELEHENT OF CHANCE 

IF (RANDOM (5) .GT. .75) GO TO 180 

FAMI 860 
FAHI 865 
FAHI 870 
FAMI 875 
FAMI 880 
FAHI 885 
FAHI 890 
FAMI 895 
FAHI 900 
FAMI 905 
FAHI 910 
FAMI 915 
FAMI 920 
FAHI 925 
FAHI 930 
FAHI 935 
FAHI 940 
FAHI 945 
FAHI 950 
FAHI 955 
FAMI 960 
FAMI 955 
FAMI 970 
FAHI 975 
FAHI 980 
FAHI 985 
FAMI 990 
FAMI 995 
FAMI1000 
FAHI1005 
FAHI1010 
FAHI1015 
FAHI1020 
FAHI1025 
FAHI1030 
FAMI1035 
FAMI1040 
FAMI1045 
FAHI1050 
FAMI1055 
FAMI1060 
FAMI1065 
FABI1070 
FAHI1075 
FAHI1080 
FABI1085 
FAHI1090 
FAHI1095 
FAHI1100 
FAHI1105 
FAHI1110 
FAHI1115 
FAHI1120 
FAHI1125 
FAHI1130 
FAHI1135 
FAHI1140 
FAHI1145 
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c. 
C . 
C . 

180 

C 
C . . . 
c 
c 
c . . . 
C 

190 

200 

c . . . 
C 
CI 

c . 
C„ . 
c . 

c».. 

210 
220 

230 

240 

250 

CLAN NOHBER BASED ON WEALTH (# OF ANIHALS OF RESPECTIVE FAHILY) 

WELTHW=NA(in) +NS (IH)+Ny (lU) 
WELTHH=NA(NFAB) +NS(NFAH) tNY (NFAM) 
ICCLAN(NFAH)=HOSB(NFAM) 
IF (WELTHW.GT.WELTHH) IDCLAN (NFAH)=HIFE (10) 
GC TO 260 

IF 
CONTINOE 
(NL, EQ„ 1) GO TO 190 

NL = 1 
NO NLIH-1 
GO TC 170 

SEARCH FOR POSSIBLE HATE FOR HIDOHER AMONG CHILDREN 
AGES HOST BE WITHIN 3 YEARS 

RANDOMLY SELECT A STARTING POINT FOE SEARCH 

KIDTI=KIDTOT 
NLIM = RANDOM(tHj+KIDTI+I.O 
NL=NLIM 
NU=KIDTI 
DO 210 KLO=NL,ND 

I F ( C H I L D ( K L 0 , 1 ) . E Q . - 1 ) GO TO 240 

MARRY ONLY ODTSIDE CLAN 

GO TO 2 3 0 IF{CHILD(KLO, 1) .EQ. HOSB(NFAM) ) 
IDT¥=IABS (ICHILD{KLO) -IHOSB (NFAM) ) 
I F (KIDSEX(KLO) . L T . 0 . O R . I O T Y . G T . 3 ) GO TO 240 

CHECK RELATEDNESS 

KIN=NEELTV(NGENEH(NFAH,1) , NGENEC(KLO, 1) .KDIST) 
I F (KIN.GT.O) GO TO 2 4 0 
IF (RANDOM (6) .GT.. 5) GO TO 240 

MARRY COOPLE 

NZ=1 
DO 210 KH=1,NFAHI 

NZ=NZ+NCHILD(KM) 
IF (NZ.GT.KLO) GO TO 220 
CONTINOE 

WIFE(NFAM)=CHILD(KL0,1) 
IHIFE(NFAH) =ICHILD(KLO) 
CHILD(KL0,1) = - 1 
DO 230 I=1,HTEAIT 

NGENEH ( N F \ H , I ) =NGENEC (KLO,I) 
CONTINUE 

GO TO 300 
CONTINOE 

IF (NL. EQ. 1) GO TO 2 5 0 
NL = 1 
NO = NLIM-1 
GO TO 200 
GO TO 300 

FAMI1150 
FAMI1155 
FAMI1160 
FAHI1165 
FAMI1170 
FAMI1175 
FAHI1180 
FAMI1185 
FftMI1190 
FAMI1195 
FAMI1200 
FAMI1205 
FAMI1210 
FAHI1215 
FAMI1220 
FAMI1225 
FAMI1230 
FAMT1235 
FAST1240 
FAMI1245 
FAMI1250 
FAMI1255 
FAMT1260 
FAMI1265 
FAHI1270 
FAMI1275 
FAMI1280 
FAMI12R5 
FAMI1290 
FAMI1295 
FAMI1300 
FAMI1305 
FAMI1310 
FAMI1315 
FAMI1320 
FAMI1325 
FAMI1330 
FAHI1335 
FAMI1340 
FAMI1345 
rAMI1350 
FAMI1355 
FAMI1360 
FAMI1365 
FiMI1370 
FAMI1375 
FASI1380 
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rAMI1425 
FAHI1430 
FAHI1435 
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260 IF (NCHILD(10).EQ.O) GO TO 290 FAHI1440 
KNTNK = 1 FAMI1445 
1 1 = 1 0 - 1 FAMI1450 
IF (II.EQ.O) GO TO 280 FAMI1455 
DO 270 lOY = 1,11 FAMI1460 

KNTNK=KNTNK*NCHILD(IOY) FAMT1465 
270 CONTINOE FAMI1470 

C„... FAMI1475 
C . . . AS FAMILIES ARE MERGED REARRANGE CHILD ARRAYS. FAMI1480 
C . . . FAHI1485 

2 8 0 CALL KIDMOV(IDKNT,KNTNK,NCHILD(10)) FAMI1490 
290 NFFAM=NFAH FAMI1495 

C FAHI1500 
C«.. SDBROOTINE TRANS IS CALLED AT THIS POINT TO FAMI1505 
C... MERGE FAHILY ATTEIBOTES AND REMOVE DEAD CHILDREN FAMI1510 
C... FAMI1515 

CALL TRANS (NFFAH,10,1 , IDKNT) FAMI1520 
CALL TRANS(NFFAM,10,2,IDKNT) FAMI1525 

300 CONTINOE FIVMI1530 
C FAMI1535 
C... ATTEMPT TO HARRY CHILDREN TO ONE ANOTHER FAMI1540 
C FAHI1545 

IF (NCHILD (NFAH) .EQ.O) GO TO 410 FAHI1550 
MMQ=IDKNT*NCHILD(NFAH)-1 FAHI1555 
HKID = 0 FAHI1560 
DO 320 MOP=IDKNT,HHQ FiMI1565 

I F ( C H I L D ( H O P , 1 ) . E Q . - 1 ) GO TO 3 2 0 FAMI1570 
C . . . FHHI1575 
C . . . SEARCH FOR A MALE CHILD OF APPROPRIATE AGE FAMI1580 
C FAHI1585 

I F (KIDSEX(HOP) .GT.O.OR.ICHILD(HOP) .LT.20) GO TO 320 FAMI1590 
IF (HKID.EQ.O) GO TO 3 1 0 rAMI1595 
IF (ICHILD(HOP) . L E . ICHILD(MKID) ) GO TO 320 FAMI1600 

310 HKID = HOP FAHI1605 
320 CONTINOE FHMI1610 

IF (HKID.EQ.O) GO TO 410 FAHI1615 
HOP = MKID FAMI1620 

C FAMI1625 
C . . . HALE CHILD(MOP) OF FAHILY(NFAM) IS ELIGIBLE TO MARRY THIS YEAR FAMI1630 
C . . . SEARCH FOR A FEHALE WITHIN 3 YEARS OF HIS AGE AND OOTSIDE FAHI1635 
C OF HIS CLAN FAHI1640 
C FAHI1645 

DO 330 KL=1,KIDT0T FAHI1650 
IF ( C H I L D ( K L , 1 ) . E Q . - 1 ) GO TO 3 3 0 F i H I 1 6 5 5 
IUYHG=IABS (ICHILD(KL) -ICHILD(HOP) ) FAMI1660 
I F (KIDSEX(KL) .LT.0 .OR.IOYHG.ST.3 ) GO TO 330 FAMI1665 

CI I F ( C H I L D { H 0 P , 1 ) . E Q . C H I L D { K L , 1 ) ) GO TO 270 FAHI1670 
CI IF(CHILD(HOP,2) .EQ.CHILD (KL,2 ) ) GOTO 2 7 0 FAHI1675 
CI IF(CHILD(H0P,1) . EQ. CHILD(KL,2)) GOTO 270 FAHI1680 
CI IF(CHILD(M0P,2) .EQ.CHILD(KL,1) ) GOTO 270 FAHI1685 
C FAMI1690 
C . . . CHECK RELATEDNESS FAMI1695 
C FAHI1700 

KIN=NRELTV(NGENEC(BOP,1),NGENEC(KL,1),KDIST) FAHI1705 
IF (KIN.GT.O) GO TO 33 0 FAHI1710 
I F ( R A N D 0 H ( 7 ) . G T . . 5 ) GO TO 340 FAMI1715 

330 CONTINOE FAHI1720 
GO TO 410 FAHI1725 
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c— 

c 
c . 
c 
c 
c 

340 

350 
C - . . 
c,,.. 
c . . . 
c . . . 

360 
370 

C 
C 
C 

380 

390 

C. . . 
C „ . . 
C . . . 
c. . . 

CHILD (KL) I S TO BE WIFE OF CHILD(MOP) 

lYHOS ( 1 , 2 ) I S THE CLAN NOBBEE OF THE NEW HOSBAND 
lYWIF ( 1 , 2 ) I S THE CLAN NOMBER OF THE NEW WIFE 

STORE NEW FAMILY IN TEMPORARY ARRAYS 

IYH0S(KNTY,2)=CHILD(MOP,1) 
IYHOS(KNTY, 1) =ICHILD (HOP) 
IYWIF(KNTY,2)=CHILD(KL,1) 
IYWIF(KNTY,1)=ICHILD(KL) 
DO 350 I=1 ,NTEAIT 

NYHOS(KNTY,I) =NGENEC(HOP,I| 
NYWIP{KNTY,I) =NGENEC(KL,I) 
CONTINOE 

FIND LOCATION OF THESE FAMILIES»S CHILDREN IN CHILD AREiY AND 
CALCOLATE TOTAL NOHBER OF KIDS IN RESPECTIVE FAMILY. 

NTOTAL=0 
DO 360 I=1,NFAHI 

NTOTAL=NT0TAL+NCHILD(I) 
I F (KL. LE.NTOTAL) GO TO 370 
CONTINOE 

ITOTAL = NTOTAL - NCHILD(I) + 1 

CLAN NOMBER BASED ON HEALTH (# OF ANIMALS OF RESPECTIVE FAHILY) 

WELTHW = NA(I) + NS ( I ) + NY (I) 
WELTHH=NA(NFiM)+NS(NFAH) +NY(NFAH) 
lYCLAN (KNTY) =IYHDS (KNTY,2) 
IF (WELTHW.GT.WELTHH) lYCLAN(KNTY)=IYWIF(KNTY,2) 
IPOPI = 0 
DO 380 II = ITOTAL,NTOTAL 

IF (CHILD(II,1),EQ.-1) GO TO 380 
IPOPI = IPOPI • 1 
CONTINOE 

IP (IHOSB(I) .GT. 0) IPOPI = IPOPI + 1 
IF (IHIFE(I) .GT. 0) IPOPI = IPOPI • 1 
IPOINT = IDKNT + NCHILD (NFAM) - 1 
IPOPN = 0 
DO 390 II = IDKNT,IPOINT 

IF (CHILD (II,1) .EQ.-1) GO TO 390 
IPOPN = IPOPN + 1 
CONTINOE 

IF (IHOSB(NFAM) .GT.O) IPOPN = IPOPN • 1 
IF (IWIFE(NFAH).GT.O) IPOPN = IPOPN * 1 

GIVE NEW FAHILY ANIMALS BASED ON TOTAL NUMBER OF PEOPLE 
IN DONATING FAMILY 

DO 400 AGE =1,3 
DC 400 SPECIE = 1,3 

lYAHHL (AGE,SPECIE,KNTY) = (NANIML(AGE,SPECIE,I)/IPOPI) 
(NANIBL(AGE,SPECIE,NFAM)/IPOPN) 

NiNIML(AGE,SPECIE,I) = NANIML(AGE,SPECIE,I) -
(NiNIML (AGE,SPECIE,I)/IPOPI) 

F&HI1''30 
FAMT1735 
FAMI1740 
FAMI1745 
FAHI1750 
F&MI1755 
FAMI1760 
FAHI1765 
FAMI1770 
FAMI1775 
FAMI1780 
FAMT1785 
FAMI1790 
FAHI1795 
FAMI1800 
FAMI1805 
FAMI1810 
FAMI1815 
FAMI1820 
FAHI1825 
FAHI1830 
FAMI1835 
FAMI1840 
FAMI1345 
FiMI1850 
FAMI1855 
FAHI1860 
PAMI1865 
FAHI1870 
FAMI1875 
FAHI1880 
FAMI1885 
FAMI1890 
FAMI1895 
FAMI1900 
FAMI1905 
FAHI1910 
FA'111915 
FAMI1920 
FAHI1925 
FAMI1930 
F!IMI1935 
FAMI1940 
FAMI1945 
FAHI1950 
FAMI1955 
FAMI1960 
FAMI1965 
FABI1970 
FABI1975 
FAHI1980 
FABI1985 
FAMI1990 
FABI1995 
FAHI2000 
FAHI2005 
FAMI2010 
FAMI2015 
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c , 
c . 
c.. 

a. 
c 
c, 
c. 

c 
c.. 
c . 
c>. 

NANIML(AGE,SPECIE,NFAS) = NANIML(AGE,SPECIE,NFAM) -
> (NANIML{AGE,SPECIE,NFAM)/IPOPN) 

4 0 0 CONTINUE 
CHILD(HOP, 1) = - 1 
CHILD(KL,1) = - 1 
KNTY = KNTY+1 

410 CONTINOE 
IDKNT=IDKNT+NCHILD(NFAH) 

420 CONTINOE 

CALL TRANS TO REARRANGE CHILD ARRAYS AND FAMILY AERAYS 

CALL TRANS (NFFAH,10, 2,IDKNT) 
CALL TRANS(NFFAM,IU,3,IDKNT) 
IDKNT = 1 
DO 530 NFAM = 1,NFAHI 

TOTHED = 0 
DO 430 SPECIE = 1 , 3 

DO 430 AGE=1,3 
TOTHRD=TOTHRD-»-NANIHL( AGE,SPECIE, NFAM) 

4 3 0 CONTINOE 

REMOVE ALL INDIVIDUALS FROM THE HERD BEYOND THE NUMBER 
HERDERS CAN HATCH 

NKIDT=0 
NN=IDKNT+NCHILD(NFAM) - 1 
DO 440 JN=IDKNT,NN 

IF (KIDSEX(JN) .LT.O.AND.ICHILD ( J N ) , G E . ' ' ) NKI DT=NKIDTt1 
CONTINOE 

IF {NKIDT.GT.2) GO TO 450 
KFAM=100 
GO TO 460 
KFAM=100*(NKIDT-2)*25 
CONTINOE 
KILN0H=TOTHED-KFAH 
IF (KILNOM.LE.O) GO TO 490 

HEBOVE ANIHALS FROB HEPD BASED ON THEIR % ABONDANCE 
IN EACH AGE CLASS 

TOTEX=0.0 
DO 470 AGE=1,3 

DO 4 7 0 SPECIE=1,3 
EX=NANIBL(AGE,SPECIE,NFAH)-LOHLIM(AGE,SPECIE) 
IF ( E X . L E . 0 . 0 ) GO TO 470 
TOTEX=TOTEX*EX 

470 CONTINOE 
DO 4 80 AGE=1,3 

DO 480 SPECIE=1,3 
EX=N ANI HL( AGE, SPECIE, NFAB)-LOHLIH (AGE, SPECIE) 
IF ( E X . L E . 0 . 0 ) GO TO 480 
KILL= ( (EX*KILHOB)/TOTEX+.5) 
ICLNAN(AGE,SPECIE,IDCLAN(NFAM))=ICLNAN(AGE,SPECIE, 

> IDCLAN(NFAB)) +KILL 
NANIBL(AGE,SPECIE,NFAB)=NANIBL(AGE,SPECIE,NFAB)-KILL 

480 CONTINOE 
490 CONTINOE 

440 

450 
460 

FAMT2020 
FAMI2025 
FAMI2030 
FAMI2035 
FABI2040 
FAMI2045 
FAMI2050 
FAMI2055 
FAMI2060 
FAMI2065 
FAHI2070 
FAMI2075 
FAMI2080 
FAHI2085 
FAMI2090 
FAMI2095 
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FAHI2160 
FAMI2165 
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FAHI2185 
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FAHI2210 
FABI2215 
FAHI2220 
FAMI2225 
FAHI2230 
FABI2235 
FAMI2240 
FABI2245 
FAHI2250 
FAMI2255 
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FAMI2270 
FAMI2275 
FABI2280 
FAHI2285 
FABI2290 
FAHI2295 
FABI2300 
PAHI2305 
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C, . . FAHI2310 
C . . . ADJOST HERD SIZE BASED ON CARRYING CAPACITY OF NONOA FAMI2315 
C . FAMI2320 

TOTPOP=POPTOT FAHI2325 
POPFAH=FAMPOP(NFAH) FAMI2330 
1=0 FAMI2335 
FAHKL= (30000. /TOTPOP)*POPrAM FAMI2340 
HERDSE=(NANIHL(3,1,NPAH)+NANIHL(3,3,NFAH) ) * 3 + (NANIHL(2,1,NFAH) FAMI2345 

> • N A N I H L ( 2 , 3 , N F A H ) ) * 2 + NANIML(1,1,NFAM)+NANIHL(1,3,NFAH) + FAHI2350 
> NANIML(1,2,NFAM)+ NANIHL (2 ,2 ,NFAM)tNANIML(3,2 ,NFAH) FAMI2355 

IF ( (HERDSE-FAMKL).LE.0.0) GO TO 510 FAHI2360 
KILSE=(HERDSE-FAHKL) FAMI2365 
DO 500 AGE=1,3 FAMI2370 

DO 500 SPECIE=1,3 FAMI2375 
1=1+1 FAMI2380 
ANIHAL=NANIHL(AGE,SPECIE,NFAM) FAM12385 
SHPEQ=ANIMAL*EQOIV(I) FAMI2390 
IF ( S H P E Q . L E . 0 . 0 ) GO TO 500 FAMI2395 
KILL= ( ( ( (SHPEQ*KILSE) / H E R D S E ) / E Q O I V ( ! ) ) + . 5) FAMI2400 
NANIHL(AGE,SPECIE,NFAH)=NANIML(AGE,SPECIE,NFAM)-KILL FAHI2405 
ICLNAN(AGE,SPECIE,IDCLAN (NFAM)) = ICLNAN(AGE,SPECIE, FAMI2410 

> IDCLAN(NFAH)) +KILL FAMI2415 
5 0 0 CONTINUE FAMI2420 
510 CONTINOE FAMI2425 

C . . . FAHI2430 
C... RECALCOLATE HEED SIZES PAHI2435 
C... FAMI2440 

NY(NFAH)=0 FAHI2445 
NA(NFAM)=0 FAHI2450 
NS(NFAB)=0 FAHI2455 
DO 520 AGE=1,3 FAMI2460 

NY(NFAM)=NY (NFAH) tNANIML (AGE,1 ,NFAM) FAMI2465 
NS(NFAH) =NS (NFAM) +NANIHL (AGE, 2 , NFAH) FABI2470 

520 NA(NFAM)=NA (NFAH)+NANIHL (AGE,3, NFAM) FAHI2475 
IDKNT = IDKNT + NCHILD(NFAM) FAMI24e0 

530 CONTINOE FAMI2485 
EETDEN FAMI2490 

9000 FORMAT {IX,' ERROR IN FAMILY,CALL OOTPOT') FAMI2495 
9001 F0EHAT(1X,« FAMILY',1X,13,• CAOSED ERROR') FAMI2500 

END FAMI2505 
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SOBROOTINE KILHOS(NFAH) KILH 0 
COMMON /DEATH/ DFACT KILH 5 
COHBON /ENNET/ ENET(IOOO) KILH 10 
COHBON / F A B I L / HOSB(IOOO) ,WIFE (1000) ,NCHILD(1000) KILH 15 
COMMON /GENE/ NGENEH ( 1 0 0 0 , 5 ) ,NGENEH(1000,5) ,NGENEC ( 5 0 0 0 , 5 ) KILH 20 
COMMON /GENEX/ KDIST,NTHAIT KILH 25 
COMMON / l A G E S / I H O S B ( 1 0 0 0 ) , I H I F E ( 1 0 0 0 ) , I C H I L D ( 5 0 0 0 ) KILH 30 
COHBON / P R I N T / 1 0 2 , L I , L 2 , L 3 , L 4 , L 5 KILH 35 
DIMENSION HHATGN(3,3) KILH 40 
DATA HHATGN/'AA' , ' A B ' , ' A O ' . ' A B ' . ' B B * , ' B O ' , ' A O ' , ' B O ' , ' 0 0 ' / KILH 45 
DATA A B / ' A B ' / KILH 50 
INTEGER HOSB KILH 55 

C . . . KILH 60 
C THIS SOBROOTINE KILLS THE HOSBAND ACCORDING TO AGE-PROBABILITY KILH 65 
C . . . TABLES AND ZEROS APPROPRIATE ARRAYS. THESE VACANCIES KILH 70 
C ARE LATER CLOSED BY SOBROOTINE TRANS. KILH 75 
C . . . KILH 80 

DPR0B=.007 KILH 85 
IF (IHOSB (NFAM) . G T . 2 0 ) DPROB = . 0 1 0 KILH 90 
I F (IHOSB (NFAH) .GT. 40) DPROB=.01'7 KILH 95 
I F (IHOSB (NFAH) . G T . 6 5 ) DPROB = . 0 5 2 KILH 100 
I F (IHOSB(NFAH).GT.70) DPROB=.500 KILH 105 
IF (ENET(NFAH).LT.O) DPROB=DFACT*DPROB KILH 110 
I F (HHATGN (NGENEH (NFAM,2) ,NGENEH(NFAH,3)) .EQ.AB) DPROB=1.0 KILH 115 
I F (EAMD0M(8) .GT.DPEOB) GO TO 20 KILH 120 
HDSB{NFAH)=0 KILH 125 
IHOSB{NFAH)=0 KIL" 130 
DO 10 I=1,NTRAIT KILH 135 

NGENEH(NFAH,I) =0 KILH 140 
10 CONTINOE KILH 145 

IF ( L 5 . I T . 1 ) GO TO 20 KILH 150 
H R I T E ( I C 2 , 9 0 0 0 ) NFAH KILH 155 

20 RETORN KILH 160 
9 0 0 0 FORBATC HOSBAND OF F A M I L Y ' , 1 4 , ' IS DEAD') KILH 165 

END KILH 170 
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c, . . 
C. . . 
c.. . 

SOBROOTINE KILWIF(NFAH) 
COHBON /DEATH/ DFACT 
COHBON /ENNET/ ENET(IOOO) 
COMMON /FAMIL/ HOSB (1 000) , WIFE (1000) , NCHILD ( 1 0 0 0 ) 
COMMON /GENE/ NGENEH ( 1 0 0 0 , 5 ) , N G E N E H ( 1 0 0 0 , 5 ) ,NGENEC(5000 ,5) 
COBBON /GENEX/ KDIST,NTRAIT 
COBHON / l A G E S / IHOSB ( 1 0 0 0 ) , I H I F E ( 1 0 0 0 ) , I C H I L D ( 5 0 0 0 ) 
COMMON / P R I N T / I 0 2 , L 1 , L 2 , L 3 , L 4 , L 5 
DIMENSION HHATGN (3,3) 
DATA H H A T G N / ' A A ' , • A B ' , ' A O ' , • A B ' , ' B B ' , ' B O ' , ' A C , ' B 0 ' , ' 0 0 ' / 
DATA A B / ' A B ' / 
INTEGER HIFE 

THIS SOBROOTINE KILLS THE WIFE ACCORDING TO AGE-PEOBABILITY 
TABLES AND ZEEOS APPROPRIATE ARRAYS. THESE VACANCIES 

ARE LATER CLOSED BY SOBROOTINE TRANS. 

10 

20 
9 0 0 0 

DPROB=.008 
I P (IHIFE (NFAM) . G T . 2 0 ) 

(IWIFE (NFAM) .GT. 40) 
(IHIFE (NFAM) . G T . 6 5 ) 
(IWIFE (NFAM) . G T . 7 0 ) 

IP 
IF 
IF 
IF 
IF 
IF 

DPROB=.011 
DPROB=.014 
DPROB=.057 
DPROB=.500 

(ENET(NFAH).LT.O) DPROB=DFACT*DPROB 
(HHATGN(NGENEH(NFAM, 2) ,NGENEW (NFAH,3)).EQ.AB) DPROB=1.0 
(RANDOM (9) .GT. DPROB) GO TO 20 

WIFE (NFAH) =0 
IHIFE(NFAM)=0 
DO 10 1=1,NTRAIT 

NGENEW (NFAM, I) =0 
CONTINOE 

IF (L5.LT.1) GO TO 20 
HRITE(IC2,9000) NFAM 
RETORN 
FORMAT (• WIFE OF FAMILY',13,' IS DEAD') 
END 

KILH 
KILH 
KILH 
KILH 
KILH 
KILW 
KILH 
KILH 
KILH 
KILW 
KILW 
KILW 
KILH 
KILH 
KILW 
KILW 
KILH 
KILH 
KILH 
KILH 
KILH 
KILW 
KILH 
KILH 
KILH 
KILW 
KILW 
KILW 
KILW 
KILH 
KILW 
KILW 
KILW 
KILH 
KILH 
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c.. 
c.. 
c.. 
c.. 
c,. 
c , 
c , 
c . 
c.. 

SOBROOTINE KILCHL (I , NFAH) 
COBBON /ATTR/ C H I L D ( 5 0 0 0 , 2 ) 
COMMON /DEATH/ DFACT 
COBBON /ENNET/ ENET(IOOO) 
COBBON /FAMIL/ HOSB(1000) ,HIFE (1000) ,NCHILD ( 1 0 0 0 ) 
COHBON /GENE/ NGENEH ( 1 0 0 0 , 5 ) , N G E N E H ( 1 0 0 0 , 5 ) , N G E N E C ( 5 0 0 0 , 5 ) 
COBHON /GENEX/ KDIST,NTRAIT 
COHMON / l A G E S / I H O S B ( 1 0 0 0 ) , I H I F E ( 1 0 0 0 ) , I C H I L D ( 5 0 0 0 ) 
COBBON /TSEX/ KIDSEX(5000) 
COMMON / P R I N T / 1 0 2 , L 1 , L 2 , L 3 , L 4 , L 5 
DIMENSION HHATGN(3,3) 
DATA W H A T G N / ' A A * , ' A B ' , ' A O ' , ' A B ' , ' B B ' , ' B O ' , • A O ' , ' B O ' , ' 0 0 ' / 
DATA A B / ' A B ' / 
INTEGER CHILD 

THIS SOBROOTINE KILLS THE CHILD ACCORDING TO AGE-SEX-PROBABILITY 
TABLES AND ZEROS APPROPRIATE ARRAYS. THESE VACANCIES 

ARE LATER CLOSED BY SOBROOTINE TEANS. 

NOTE: HALES ARE DESIGNATED BY A KIDSEX VALOE OF - 1 , 
FEMALES ARE DESIGNATED BY A KIDSEX VALOE OF 1 

• 1 

IF 
IF 
IF 
IF 
IF 
IF 
IF 
GO 

, GT, 
, GT 

1) 
5) 

10 

20 

J=I*NCHILD(NFAH) 
DO 40 L = I , J 

IF (KIDSEX(L) 
DPROB=. 171 
IF (ICHILD (L) 

(ICHILD (L) 
( I C H I L D ( L ) . G T . 1 0 ) 
(ICHILD (L) .GT. 15) 
(ICHILD (L) . G T . 2 0 ) 
(ICHILD (L) . G T . 4 0 ) 
(ICHILD (L) . G T . 6 5 ) 
( I C H I L D ( L ) . G T . 7 0 ) 
TO 20 

DPROB=.192 
IF ( ICHILD(L)-GT.1) 

(ICHILD ( L ) . G T . 5 ) 
{ICHILD ( L ) - G T . 10) 
(ICHILD (L) . G T . 1 5 ) 
(ICHILD (L) . G T . 2 0 ) 
(ICHILD (L) . G T . 4 0 ) 
(ICHILD ( L ) . G T . 6 5 ) 
(ICHILD (L) . G T . 7 0 ) 

GT.O) GO TO 10 

DPROB=.0205 
DPEOB=.005 

DPROB=.0025 
DPROB=.0075 
DPROB=.011 
DPEOB=.014 
DPROB=.057 
DPEOB=.500 

DPROB=.021 
DPROB=.0065 

DPROB=.00 3 
DPROB=.007 
DPROB=.009 
DPROB=.017 
DPEOB=.052 
DPROB=.500 

(ENET(NFAH).LT.0 .0) DPROB=DPROB*DFiCT 
(HHATGN(NGENEC (L ,2 ) ,NGENEC(L,3 ) ) .EQ.AB) DPROB=1.0 
(EANDOB (10) , G T . DPROB) GO TO 40 
( 1 5 . L T . 1) GO TO 3 0 

H HITE(I02 ,9000 ) ICHILD(L) ,NFAM 
30 CHILD(L,1) = - 1 
40 CONTINOE 

RETDHN 
9000 FORBAT ( 1 X , I 3 , ' YEAR OLD CHILD OF F A B I I Y * , 1 4 , ' IS DEAD') 

END 

IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 
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c. 
c„. 
c. 
c,. 
c. 
c. 

c, 
c.. 
c. 

SOBROOTINE UPDATE 
COMMON /ANIMAL/ N A N I H L ( 3 , 3 , 1 0 0 0 ) , H A ( 1 0 0 0 ) ,NS (1000) ,NY ( 1 0 0 0 ) 
COHBON /ATTR/ C H I L D ( 5 0 0 0 , 2 ) 
COHBON /CLAN/ CLNSR (50) , I C L N A N ( 3 , 3 , 5 0 ) ,NOBCLN 
COBHON /FAMIL/ HOSB ( 1 0 0 0 ) ,WIFE (10 00) , NCHILD ( 1 0 0 0 ) 
COMMON /GENE/ NGENEH ( 1 0 0 0 , 5 ) ,NGENEW(1000 ,5 ) ,NGENEC(5000 ,5 ) 
COHMON /GENEX/ KDIST,NTRAIT 
COMHON / l A G E S / I H O S B ( 1 0 0 0 ) , I H I F E ( 1 0 0 0 ) , I C H I L D ( 5 0 0 0 ) 
COMMON / I S E X / KIDSEX(5000) 
COMMON /NEHFAM/ I Y H O S ( 5 0 , 5 ) , IYHIF ( 5 0 , 5 ) ,NYHOS(50 ,5 ) , N Y H I F ( 5 0 , 5 ) , 

> lYCLAN (50) , I Y A N H L ( 3 , 3 , 5 0 ) ,KNTY 
COMMON / P R I N T / I 0 2 , L 1 , L 2 , 1 3 , L 4 , L 5 
COMMON / S T A T S / NFAHI,KI0T0T,P0Pr0T,FAHPOP(1000) , IDCLAN(1000) 
DIMENSION E Q 0 I V ( 9 ) , P E R S H P ( 9 ) , L 0 W L I M ( 3 , 3 ) , P E R ( 9 ) 
INTEGER SPECIE,AGE,PASS,TOTHRD 
INTEGER HOSB,FAMPOP,WIFE,CHILD,P0PTOT 
DATA EQDIV/1 . , 1. , 1. , 2 . , 1. , 2 . , 3 . , 1 . , 3 . / 
DATA P E R S H P / . 0 4 5 4 , . 0 4 5 4 , . 0 4 5 4 , . 0 9 0 9 , . 0 4 5 4 , . 0 9 0 9 , . 2 7 2 7 , . 0 9 0 9 , 

> . 2 7 2 7 / 
DATA L O W L I M / 9 , 9 , 1 5 , 9 , 9 , 1 5 , 9 , 9 , 1 5 / 
DATA P E R / . 0 5 , . 1 , . 1 , . 0 5 , . 1 , . 1 , . 1 , . 2 , . 2 / 

THIS SOBROOTINE ADDS NEH FAMILIES AND TAKES CARE OF ORPHANED 
FAMILIES. 

ADD NEW FAMILIIES TO COHPOTATIONAL AERAYS 

IFAH=NFAHI 
I F (KNTY. LE.1) GO TO 50 
T9=KNTY-1 
DO 40 I H = 1 , I 9 

NFAHI=NFAHI+1 
HOSB (NFAMI)=I¥HOS(IH,2) 
IDCLAN (NFAMI) =IYCLAN (I H) 
WIFE (NFAMI)=IYWIF(IH,2) 
IHOSB(NFAMI)=IYHOS(IH, 1) 
I H i r E ( N F A H I ) = I Y H I F ( I H , 1) 
DO 10 1=1,NTRAIT 

NGENEH(NFABI,I)=NYHOS(IH,I) 
NGENEH(NFABI,I)=NYHIF(IH,I) 

10 CONTINOE 
NCHIID(NFABI)=0 

I F NEH FABILY HAS INSOFFICIENT NOBBEE OF ANIMALS 
GIVE IT BORE ANIBALS FROB CLAN SORPLOS 
OP TO LOHER LIMIT (LOHLIH). 

DO 3 0 AGE=1,3 
DO 30 SPECIE=1 ,3 

NANIML(AGE,SPECIE,NFAHI) = lYANML(AGE,SPECIE,IH) 
IF (ICLNAN(AGE,SPECIE,IDCLAN(NFAMI)).LE.O) GOTO 30 
IF (NANIML(AGE,SPECIE,NFAHI).GT.LOWLIB(AGE,SPECIE)) GO 

> TO 30 
NADD = LOHLIH(AGE,SPECIE) - NANIBL (AGE,SPECIE,NFAMI) 
IF (ICLNAN(AGE,SPECIE,IDCLAN(NFAHI)) .LT. NADD) GO TO 20 
NANIHL (AGE,SPECIE,NFAHI) = NANIHL(AGE,SPECIE,NFAMI) • 
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c. 
c. 
C-
C„ 
c. 
c. 
c. 
c„ 
c. 

c» 
c. 
c. 
c. 

> NADD 
ICLNAN(AGE,SPECIE,IDCLAN(NFAHI)) = ICLNAN (AGE,SPECIE, 

> IDCLAN(NFAHI)) - NADD 
GO TO 30 

20 NANIBL(AGE,SPECIE,NFABI) = NANIBL (AGE,SPECIE,NFAHI) + 
> ICLNAN(AGE,SPECIE,IDCLAN(NFAHI)) 

ICLNAN(AGE,SPECIE,IDCLAN(NFAMI) ) = 0 
30 CONTINOF 
40 CONTINOE 

KNTY=1 
50 CONTINOE 

THIS SECTION CHECKS FOR DEAD HOSBAND AND HIFE, 
SEARCHES FOR CHILD CAPABLE OF BECOMING HEAD OF HOOSEHOLD. 
FAILING THIS, IT HOVES THE CHILDREN AND ANIMALS 
OF A DISSOLVED FAMILY TO SOME OTHER FAMILY SELECTED 
AT RANDOM. 

FIRST CHECK FOR DEAD HOSBAND AND HIFE 

IDKNT = 1 
DO 200 IK = 1 ,NFAHI 

IF (HOSB (IK) .GT.O.OR.HIFE (IK) .GT.O) GO TO 190 

SEARCH FOR OLDEST CHILD IN FAHILY 
(BOST BE OLDER THAN 16) 

60 
7 0 

80 

90 

100 
110 

IF (NCHILD(IK).EQ.O) GO TO 120 
NCHILD(IK) 

C - , 
C . . 
C - , 
C - , 

IPOINT = IDKNT • NCHILD(IK) - 1 
BKID = 0 
DO 70 H = IDKNT,IPOINT 

IF (ICHILD (H) , L T . 1 6 ) GO TO 70 
IF (BKID.EQ.O) GO TO 60 
IF (ICHILD(B) . L E . ICHILD(BKID)) GO TO 70 
BKID = H 
CONTINOE 

IF (HKID.EQ.O) GO TO 120 
H = BKID 
IF (KIDSEX(M).GT.O) GO TO 90 
HOSB (IK)=CHILD (M,1) 
IHOSB(IK)=ICHILD(M) 
CHILD(M,1) = - 1 
DO 80 1=1,NTRAIT 

NGENEH(IK,I)=NGENEC(H,I) 
CONTINOE 

GO TC 110 
HIFE (IK)=CHILD (M,1) 
IHIFE(IK) =ICHILD(B) 
CHILD(M,1) = - 1 
DO 100 1=1,NTRAIT 

NGENEH(IK,I)=NGENEC(H,I) 
CONTINOE 

CONTINOE 
GO TC 180 

I F THERE IS NO CHILD CAPABLE OF BECOMING HEAD OF HOOSEHOLD 
SELECT A FAHILY TO GET THE FORMER FAMILY'S ATTEIBOTES 
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GO TO 130 

EQ.O) GO TO 130 

120 PASS=0 
130 LOT=EANDOH(11)*FLOAT(NFAHI)+1. 

IF (LOT.EQ.IK.OR.LOT.LE.O.OR.LOT.GT. NFAMI) 
IF (IDCLAN(LOT).EQ.-1) GO TO 130 
PASS=PASS<-1 
IF (PASS.GT.NFAMI*2) GO TO 140 
IF (HOSB(LOT) .EQ.0 .AND.WIFE (LOT) , 
IF (NCHILD(LOT).GT.3) GO TO 1 3 0 

140 KNTNK = 1 
IF (NCHILD(LOT).EQ.O) GO TO 170 
I I = LOT - 1 
IF ( I 1 . E Q . 0) GO TO 160 
DO 150 I = 1 , 1 1 

KNTNK = KNTNK • NCHILD ( I ) 
150 CONTINOE 

C CALL KIDMOV TO INSERT CHILDREN OF MERGED FAMILIES INTO 
C . . „ THE PROPER POSITION OF THE CHILD ARRAYS. 

160 CALL KIDMOV(IDKNT,KNTNK,NCHILD (LOT)) 
170 IDCLAN (IK) = IDCLAN (LOT) 

C . 
c 

a. 
c. 
c. 
c. 

CALL TRANS TO COMBINE ATTEIBOTES OF 
HEEGED FAMILIES. 
CALL TRANS (IK,LOT,1,IDKNT) 

180 CALL TRANS (LOT,IK,2 ,IDKNT) 
190 IDKNT = IDKNT + NCHILD(IK) 
200 CONTINOE 

THIS SECTION OPDATES HERD ACCORDING TO NEW CAERYING 
CAPACITIES. 

IDKNT=1 
DO 270 NFAM=1,NFAHI 

TOTHED=0 
DO 210 SPECIE=1,3 

DO 210 AGE=1,3 
TOTHRD=TOTHRD+NANIML(AGE,SPECIE,NFAM) 

NKIDT=0 
NN=IDKNT+NCHILD(NFAM)-1 
DO 220 JN=IDKNT,NN 

I F (KIDSEX(JN) .LT.O.AND.ICHILD(JN) . G E . 7 ) NKIDT=NKIDT + 1 
CCNTINOE 

IF (NKIDT.GT.2) GO TO 230 
KFAM=100 
GO TC 240 
KFAM=100+(NKIDT-2)*25 
CONTINOE 
ADHOM=KFAH-TOTHRD 
I F (ADNOM.LE.O) GO TO 270 
TOTP0P=POPTOT 
POPFAH=FABPOP(NFAB) 
FABKL=(30000./TOTPOP) *POPFAB 
HERDSE= (NANIHL(3,1 ,NFAB)•NANIHL(3,3 ,NFAH) ) * 3 + (NANIHL(2,1,NFAM) 

> +NANIML(2 ,3 ,NFAM))*2* NANIHL(1,1,NFAM)+NANIML ( 1 , 3 , N F A M ) • 
> N A H I H L ( 1 , 2 , N r A H ) • NANIHL (2 ,2 ,NFAH)•NANIML(3 ,2 ,NFAH) 

IF ( (HERDSE-FAHKL).GE.0.0) GO TO 270 
1=0 
DO 260 AGE=1,3 
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DO 260 SPECIE=1,3 
1=1+1 
IF (ICLNAN(AGE,SPECIE,IDCLAN(NFAH) ) .EQ.O) GO TO 260 
NADNOM = PER (I)*ADNOM 
NOBAN=FABKL*PERSHP(I) •EQOIV ( I ) 
IF (NOBAN. GT.NADNOB) N0BAN=NADNOM 
IF (NANIHL(AGE,SPECIE,NFAM) .GE.NOHAN) GO TO 260 
IF (NOMAN.GT.ICLNAN(AGE,SPECIE,IDCLAN(NFAH) ) ) GO TO 250 
NANIML(AGE,SPECIE,NFAM)=NANIML(AGE,SPECIE,NFAH)•NO HAN 
ICLNAN(AGE,SPECIE,IDCLAN(NFAH) ) = ICLNAN(AGE,SPECIE, 

> IDCLAN(NFAM))-NUMAN 
GO TO 2 6 0 

250 NANIHL(AGE,SPECIE,NFAM) =NANIML(AGE,SPECIE,NFAH) • 
> ICLNAN(AGE, SPECIE,IDCLAN(NFAM)) 

ICLNAN(AGE,SPECIE,IDCLAN(NFAH) ) =0 
2 6 0 CONTINUE 
270 CONTINUE 

C, . . 
C ZERO CLAN STORAGE AT THE END OF EACH YEAR 
C 

DO 280 ID=1 ,50 
DO 2 80 AGE=1,3 

DO 280 SPECIE=1,3 
ICLNAN (AGE,SPECIE,ID) =0 

280 CONTINUE 
C. . .CALL TRANS TO REHOVE NOEXISTANT FAHILIES 

CALL TRANS (ILOW,IHIGH,3,IDKNT) 
RETURN 
END 
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SOBROOTINE TRANS(ILOW,IHIGH,NPATH,IDKNT) 
COMHON /ANIMAL/ H A N I M L ( 3 , 3 , 1 0 0 0 ) , N A ( 1 0 0 0 ) ,NS (1000) ,NY (1000) 
COMMON /FAMIL/ HOSB(1000) ,WIFE (1000) ,NCHILD(1000) 
COMMON /GENE/ NGENEH ( 1 0 0 0 , 5 ) ,NGENEH(1000 ,5) ,NGENEC(5000,5) 
COHBON /GENEX/ KDIST,NTRAIT 
COMMON / l A G E S / I H O S B ( 1 0 0 0 ) , I W I F E ( 1 0 0 0 ) , I C H I L D ( 1 0 0 0 ) 
COMMON / I S E X / KIDSEX ( 5 0 0 0 ) 
COHMON /ATTP/ C H I L D ( 5 0 0 0 , 2 ) 
COMHON / S T A T S / NFAMI,KIDTOT,POPTOT.FAMPOP(1000),IDCLAN(1000) 
INTEGER HOSB,WIFE 
INTEGER CHILD 
INTEGER SPECIE,AGE 

C SOBROOTINE TRANS I S A GENERAL BOOKKEEPING 
C . . . . ROUTINE THAT COMBINES ATTRIBOTES OF MERGED 
C FAHILIES (SECTION 1 ) , ELIMINATES DEAD CHILDREN OR 
C . . . THOSE THAT HAVE HARRIED (SECTION 2 ) , AKD ELIMINATES 
C . . . NONEXISTANT FAHILIES(SECTION 3 ) . 
C. . „ 
C NOTE: "DEAD" HOSBANDS, WIVES, OP CHILDREN HAVE 
C . . . BEEN FLAGGED FOR REMOVAL BY A - 1 . 
C 

GO TO ( 1 0 , 4 0 , 1 1 0 ) , N P A T H 
C. . . 
C„.» SECTION 1 
C 

10 CONTINOE 
C 
C . . . TRANSFER VALOES TO NEW ARRAY POSITION 
C » . . 

HOSB (ILCW) =HUSB (ILOW) •HOSB (IHIGH) 
WIFE (ILOW)=HIFE(ILOW) •WIFE(IHIGH) 
NCHILD (ILOW)=NCHILD(ILOH) •NCHILD(IHIGH) 
IHUSB(IIOW)=IHUSB(ILOW) •IHUSB(IHIGH) 
IWIFE (HOW) =IWIFE (ILOW) • I H I F E (IHIGH) 
IDCLAN (IHIGH) = - 1 
DO 20 1=1,NTRAIT 

NGENEH (ILOH,I)=NGENEH(ILOH,I) •NGENEH(IHIGH,I) 
NGENEH(ILOH,I)=NGENEW(ILOH,I) •NGENEW(IHIGH,I) 

20 CONTINOE 
DO 30 SFECIE=1,3 

DO 3 0 AGE=1,3 
NANIML(AGE,SPECIE,ILOW) = NANIHL(AGE,SPECIE,ILOW) • 

> SPECIE,IHIGH) 
30 CCNTINOE 

NY (ILOW) = NY (ILOW) • NY (IHIGH) 
NS(ILOW) = NS(ILOH) • NS (IHIGH) 
NA(ILOW) = NA (ILOH) • NA (IHIGH) 
RETOEN 

C 
C — SECTION 2 
C 

•to CONTINOE 
NL = 1 
I J = 0 
IDSAVE = IDKNT 
DO 80 1=1,NFAHI 

TEAN 
000) TRAN 

TRAN 
,5) TRAN 

TRAN 
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TRAN 

1000) TEAN 
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TEAN 
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IF 
NO 
DO 

50 

60 

•70 

80 

(NCHILD ( I ) .EQ.O) GO TO 80 
= NL+NCHILD(I)-1 
7 0 I J 1 = NL.NO 
IF ( C H I L D ( I J 1 , 1 ) . E Q , - 1 ) GO TO 60 
I J = I J + 1 
C H I L D ( I J , 1 ) = C H I L D ( I J 1 , 1 ) 
C H I L D ( I J , 2 ) = C H I L D ( I J 1 , 2 ) 
ICHILD(IJ)=ICHILD ( I J 1 ) 
KIDSEX(IJ)=KIDSEX ( I J 1 ) 
DO 50 K=1,NTRAIT 

NGENEC ( I J , K ) = NGENEC { I J 1 , K ) 
CONTINOE 

GC TO 7 0 
NCHILD(I) = N C H I L D ( I ) - 1 
IF ( I J 1 . L T . I D S A V E ) IDKNT = IDKNT-1 
CONTINOE 

NL 

90 
100 

C . . . 
C . . . 
c „ . . 

110 
c . . . 
c 
c . . . 

120 

130 

140 

NO+1 
CONTINOE 

I J I = IJ+1 
DO 100 I = I J 1 , K I D T 0 T 

CHILD(I ,1 ) = 0 
C H I L D ( I , 2 ) = 0 
ICHIID (I ) = 0 
KIDSEX (I ) = 0 
DO 9 0 K=1,NTEAIT 

NGENEC(I,K) = 0 
CONTINUE 

KIDTOT = IJ 
RETURN 

SECTION 3 

CONTINOE 

REHOVE GAP IN ARRAY 

1 = 0 
DO 140 11=1,NFAHI 

IF ( IDCLAN(II ) .LT .O) GO TO 140 
1 = 1 + 1 
HOSB ( I ) = H 0 S B ( I 1 ) 
HIFE ( I ) = H I F E ( I 1 ) 
IDCLAN(I) =IDCLAN ( I I ) 
NCHILD (I )=NCHILD(I1) 
IHOSB(I)=IHOSB ( I I ) 
I W I F E ( I ) = I W I F E ( I 1 ) 
DO 120 J=1,NTRAIT 

NGENEH ( I , J» = NGENEH(I1,J) 
NGENEH(I,J) = NGENEH(I1,J) 
CONTINOE 

DO 130 SPECIE=1 ,3 
DC 130 AGE=1,3 

NANIHL(AGE,SPECIE,I)=NANIHL(AGE,SPECIE,II) 
CONTINOE 

NY(I) = NY(I1) 
NS(I) = NS (II) 
NA(I) = NA(I1) 
CONTINUE 

TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TEAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
THAN 
TRAN 
TRAN 
TRAN 
TRAN 
TEAN 
TRAN 
TRAN 
TRAN 
TRAN 
TEAN 
TEAN 
TRAN 
TEAN 
TRAN 
TRAN 
TRAN 
TEAN 
THAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TEAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
TRAN 
THAN 
TRAN 

280 
285 
290 
295 
300 
305 
310 
315 
320 
325 
330 
335 
340 
345 
350 
355 
360 
365 
370 
375 
380 
385 
390 
395 
400 
405 
410 
415 
420 
425 
430 
435 
440 
445 
450 
455 
460 
465 
470 
475 
480 
485 
490 
495 
500 
505 
510 
515 
520 
525 
530 
535 
540 
54 5 
550 
555 
560 
565 
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150 
160 

NOP = NFAHI 
NFAHI = I 
11 
DO 

= 1 + 1 
160 1=11,NOP 
HOSB { I ) = 0 
HIFE (I) =0 
IDCLAN (I) =0 
NCHIID (I ) =0 
I H O S B ( I ) = 0 
I H I F E ( I ) = 0 
DO 150 J=1.NTRAIT 

NGENEW(I.J) =0 
NGENEH(I.J) =0 
CONTINOir 

CONTINUE 
RETORN 
END 

TRAN 5"'0 
TRAN 5''5 
TEAN 580 
TRAN 585 
TRAN 590 
THAN 595 
TEAN 600 
TRAN 605 
TRAN 610 
TRAN 615 
TRAN 620 
TRAN 625 
TRAN 630 
TRAN 635 
THAN 640 
TRAN 645 
TRAN 650 
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c . . . 
c . . . 

c . . . 

10 

20 

30 

40 

50 

60 

7 0 

9000 

SOBROOTINE KIDHOV(ITO,J,N1) 
COHMON /ATTR/ CHILD ( 5 0 0 0 , 2 ) 
COHBON /GFNE/ N G E N E H ( 1 0 0 0 , 5 ) , N G E N E H ( 1 0 0 0 , 5 ) , N G E N E C ( 5 0 0 0 , 5 ) 
COBHON /GENEX/ KDIST,NTHAIT 
COHBON / l A G E S / IHOSB ( 1 0 0 0 ) , I H I F E ( 1 0 0 0 ) , I C H I L D (5000) 
COBBON / I S E X / KIDSEX(5000) 
COMMON / S T A T S / NFAMI.KIDTOT,POPTOT,FAMPOP(1000) .IDCLAN ( 1 0 0 0 ) 
INTEGER CHILD ,Z1 ( 5 0 ) , Z 2 (50) ,ZGENE(50 ,5 ) , I C ( 5 0 ) ,KDX(50) 

THIS SOBROOTINE INSERTS CHILDREN INTO PROPER LOCATION 
IN CHILD ARRAYS 

NOTE: CHILDREN ARE ORDERED IN THESE ARRAYS BY FAHILY. 

I F (N1.GT. 50) GO TO 70 
I = ITO 
M = J + N 1 - 1 
L = 0 
DO 20 K=J,M 

L = 1+1 
Z1 (L) = CHILD(K,1) 
Z2(L) = CHILD (K,2) 
CHILt (K,1 ) = - 1 
DO 10 IJ=1 ,NTEAIT 

ZGENE(L,IJ) = NGENEC ( K , I J ) 
CCNTINOE 

I C ( L ) = ICHILD (K) 
KDX(L) = KIDSEX (K) 
CONTINOE 

KNT = KIDT0T+N1 
DO 40 J=I,KIDTOT 

CHILD(KNT,1) = CHILD(KNT-N1,1) 
CHILD(KNT,2) = CHILD(KNT-N1,2) 
ICHILD (KNT) = ICHILD (KNT-N1) 
KIDSEX (KNT) = KIDSEX (KNT-N1) 
DO 3 0 I J = 1,NTRAIT 

NGENEC (KNT, I J ) 
CCNTINOE 

KNT = KNT-1 
CONTINOE 

DO 60 J = 1 , N 1 
C H I L D ( I , 1 ) 
C H I L E ( I , 2 ) 
DO 50 I J = 

NGENEC(I ,IJ) 
CONTINOE 

I C H I I D ( I ) 
KIDSEX (I ) 
1 = 1 + 1 
CONTINOE 

RETORN 
WHITE(6,9000) 
STOP 
FORMAT ('1 FABILY HAS MORE THAN 50 KIDS') 
END 

NGENEC(KNT-N1,IJ) 

Z1(J) 
Z2(J) 
,NTRAIT 

ZGENE(J,IJ) 

IC(J) 
KDX(J) 

KIDH 
KIDH 
KIDH 
KIDH 
KIDM 
KIDH 
KIDM 
KIDH 
KIDH 
KIDM 
KIDM 
KIDM 
KIDM 
KIDM 
KIDM 
KIDM 
KIDM 
KIDM 
KIDH 
KIDM 
KIDM 
KIDM 
KIDM 
KIDH 
KIDM 
KIDH 
KIDH 
KIDM 
KIDM 
KIDH 
KIDM 
KIDM 
KIDM 
KIDM 
KIDM 
KIDM 
KIDH 
KIDM 
KIDH 
KIDM 
KIDH 
KIDM 
KIDH 
KIDM 
KIDH 
KIDM 
KIDH 
KIDH 
KIDB 
KIDM 
KIDH 
KIDH 
KIDB 
KIDB 
KIDH 

0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 
105 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 
160 
165 
170 
175 
180 
185 
190 
195 
200 
205 
210 
215 
220 
225 
230 
235 
240 
245 
250 
255 
260 
26 5 
270 
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SUBROOT 
COBHON 
COHMON 
COBBON 
COHBON 
COHMON 
COMMON 
COHMON 
COMHON 
COHBON 
COBBON 
COBHON 
COMMON 
COMMON 
DIMENSl 
INTEGER 
DIMENSl 
INTEGER 
DATA PR 
DATA OP 

C. , 
C.-
C,. 
C„, 
C... 
C„. 

INE INIT 
/ANIMAL/ NANI 
/ATTE/ CHILD( 
/CLAN/ CLNSR( 
/ENNET/ ENET( 
/ENGAIN/ EGAI 
/ENLOSS/ ELOS 
/FAMIL/ HOSB( 
/GENE/ NGENEH 
/GENEX/ KDIST 
/lAGES/ IHOSB 
/ISEX/ KIDSEX 
/PRINT/ 102,L 
/STATS/ NFAMI 
CN PR0B(2) ,UP 
UPLIH 
ON Y(9) ,Z(2) 

HOSB,FAHPOP. 
O B / . 1 6 7 , , 4 1 7 / 
I I H / 8 0 , 6 4 , 3 9 / 

HL (3,3,1000),NA(IOOO) ,NS(1000) ,NY (1000) 
5000, 2) 
50) ,ICLNAN (3,3,50) ,NOBCLN 
1000) 
NP(IOOO),EGAINA(1000),EGAINH(1000) 
S(1000) .ELOSSP(IOOO) 
1000) .WIFE (1000) ,NCHILD(1000) 
(1000,5) .NGENEW (1000,5) ,NGENEC (5000,5) 
.NTRAIT 
( 1 0 0 0 ) . I W I F E ( 1 0 0 0 ) , I C H I L D ( 5 0 0 0 ) 
( 5 0 0 0 ) 
1 . L 2 . L 3 . L 4 . L 5 
.KIDTOT, POPTOT.FAHPOP(1000) .IDCLAN(1000) 
LIH(3) .LWLIM(3) 

HIFE.CHILD.SPECIE,AGE,POPTOT 

, L H L I H / 6 5 , 4 0 , 2 0 / 

THIS SOBROOTINE ZEROS ARRAYS, SETS OP INITIAL POPULATION 
AND DISTRIBUTES ANIHALS AMONG FAMILIES 

ZEEO ARRAYS 

AAA=NEHNHM(-1,-1) 
DO 10 1 = 1 , 5 0 

C L N S B ( I ) = 0 . 0 
DO 10 J = 1 , 3 

DO 10 K = 1 , 3 
I C L N A N ( K , J , I ) = 0 

10 CONTINUE 
DO 30 1 = 1 , 1 0 0 0 

HOSB ( I ) = 0 
HIFE ( I ) = 0 
NCHILD (I ) =0 
I H O S E ( I ) = 0 
IHIFE ( I ) =0 
DO 20 J=1.NTRAIT 

NGENEH(I,J) =0 
NGENEH ( I , J) =0 

20 CONTINOE 
E L O S S ( I ) = 0 . 0 
E L O S S P ( I ) = 0 . 0 
EGAINP(I) = 0 . 0 
E G A I N A ( I ) = 0 . 0 
EGAINH (I) = 0 . 0 
ENET (I) = 0 . 0 
N Y ( I ) = 0 
N A ( I ) = 0 
N S ( I ) = 0 
FAHPOP (I) =0 
DO 3 0 AGE=1,3 

DO 30 SPECIE=1 ,3 
NANIHL(AGE,SPECIE, I ) =0 

INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 

0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 
105 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 
160 
165 
170 
175 
180 
185 
190 
195 
200 
205 
210 
215 
220 
225 
230 
235 
240 
245 
250 
255 
260 
265 
270 
275 
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c. 
c. 
c. 

c. 
c 
c„ 
c. 

30 CONTINUE 
DO 50 1 = 1 , 5 0 0 0 

ICHIID ( I ) = 0 
KIDSEX(I) =0 
DO 40 J=1,NTEAIT 

NGENEC(I.J) =0 
40 CCNTINOE 

DO 5 0 J = 1 , 2 
CHILD(I ,J ) =0 

50 CONTINOE 
POPTOT=0 
JJ=1 
KIDTOT=0 

ASSIGN CLAN NUMBEE FROM UNIFORM RANDOM DISTRIBUTION 

DO 130 NFAM=1,NFAMI 
60 CONTINOE 

IDCLAN (NFAM) = ( (RANDOM (12) *NOMCLN) +.5) 
IF (IDCLAN (NFAM) .LE.O) GO TO 60 
HOSB (NFAM) =IDCLAN (NFAM) 
HIFE (NFAM) =TDCLAN (NFAM) 

ASSIGN AGES OF PARENTS BASED ON TYPICAL POPOLATION 
PYRAMID 

DO 7 0 LL=1 .2 
IF (RANDOM (13) .LT.PROB(LL) ) GO TO 80 

70 CONTINOE 
LL=3 

80 IHOSB(NFAB) = RANDOB{39) * (OPLIH (LL)-LWLIH (LL) )+LWLIM (LL)+. 5 
IWIFE(NFAB) = RANDOH(39) * (OPLIM(LL)-LWLIH(LL) )+LWLIM(LL) + . 5 

a.. 
C . 
C , 
C.. 
c 

KIDLIH = IWIFE (NFAM) - 20 
IF (KIDLIM.GT. 20) KIDLIH 

ASSIGN INITIAL GENETICS 

20 

NGENEH (NFAM. 2) = 3 
NGENFH(NFAH.3) = 3 
IF (PANDOH(40) .GT.O.873.AND.RANDOH(40) . L E . O . 970) NGENEH(NFAH,2) 

= 1 
IF (RANDOM (40) . G T . O . 97 0) NGENEH (NF AH . 2 ) =2 
NGENEH (NFAH. 2) = 3 
NGENEH (NFAB, 3) = 3 
IF (EANDOB (40) .GT.O.873.AND.RANDOH ( 4 0 ) „ L F . 0 . 9 7 0 ) NGENEH (NFAH .2) 

= 1 
IF (EANDOB (40) . G T . O . 9''0) NGENEH (NFAM . 2 ) = 2 

ASSIGN NOMBEE OF CHILDREN (BASED ON AGE OF WIFE) 
AND AGES OF CHILDREN ( BASED ON ONIFORH DISTRIBOTION 
FROB 1 TO 20) AND SEX (BASED ON 5 0 / 5 0 PROBABILITY) 

FEET=IWIFE (NFAH) - 2 0 
IP (FERT. G T . 3 2 . ) FERT=32. 
BKID=FERT*.2 
NCHILD (NFAB) =HKID+( .5*HKID*Z(2) ) 
IF (NCHILD(NFAM) .LT.O) NCHILD(NFAM) =0 
IP (NCHILD (NFAB) .EQ.O) GO TO 110 

INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 

280 
285 
290 
295 
300 
305 
310 
315 
320 
325 
330 
335 
340 
345 
350 
355 
360 
365 
37 0 
375 
330 
385 
390 
395 
400 
405 
410 
415 
420 
425 
430 
435 
440 
445 
450 
455 
460 
465 
470 
475 
480 
485 
490 
495 
500 
505 
510 
515 
520 
525 
530 
535 
540 
545 
550 
555 
560 
565 
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c.. 
c. 
c. 

90 
100 

110 

C. 
C. 
C. 

120 

130 
c. 
c. 
c. 

KK=JJ+NCHILD(NFAM)-1 
DO 100 J=JJ.KK 

CHILD(J ,1 ) =HOSB(NFAH) 
CHILD(J,2)=WIFE(NFAM) 
SEX= (RANDOM ( 1 4 ) - . 5 ) 
KIDSEX(J)=1 
IF (SEX.GT.O) KIDSEX(J)=-1 
ICHILD(J) = RANDOH (39) * KIDLIM + .5 

ASSIGN NEH CHILD GENETIC ALLELES FROM EACH PARENT 

DO 90 JJJ = 2,NTRAIT,2 
NGENEC(J,JJJ) = NGENEH(NFAH,JJJ) 
IF (RAND0H(41).GE.0.5) NGENSC(J,JJJ) = 
NGENEC (J,JJJ + 1) = NGENEW(NFAM,JJJ) 
IF (RANDOM(42).GE.0.5) NGENEC(J,JJJ+1) 
1) 

CONTINOE 
CONTINUE 

JJ=JJ+NCHILD(NFAH) 
FAMPCP(NFAM)=NCHILD(NFAM) +2 

NGENEH(NFAM,JJJ+1) 

= NGENEH(NFAM.JJJ+ 

NOHBER OF ALPACAS, LLAHAS. 
CLASSES FOR EACH FAHILY 

AND SHEEP IN EACH OF THE THREE AGE 

DO 120 J=1 
Y (J) =0 
CALL GG 
Y ( J ) = Z ( 
CONTINO 

NANIHL(1.1 
NANIHL(2.1 
NANIML(3,1 
NANIHL ( 1 . 2 
NANIML ( 2 . 2 
NANIML(3,2 
NANIML(1.3 
NANIHL(2,3 
NANIKL(3,3 
CONTINOE 

, 9 

N0RD(2 
1) 
E 
,NFAH) 
,NFAH) 
.NFAH) 
,NFAM) 
,NFAM) 
,NFAH) 
,NFAM) 
,NFAH) 
.NFAH) 

8 , 2 9 , Z ) 

= 20+ {2*Y 
= 2 0 + ( 2 * y 
=30+ (2*y 
=30+ (2*Y 
=30+ (2*Y 
= 5 0 + ( 2 * Y 
=3 0+ (2*Y 
=30+ (2*Y 
= 5 0 + ( 2 * Y 

(D) 
(2)) 
(3)) 
W) 
( 5 ) ) 
( 6 ) ) 
( 7 ) ) 
( 8 ) ) 
( 9 ) ) 

WRITE OOT INITIAL CONDITIONS 

DO 150 NFAH=1,NFAMI 
NGENIH(NFAB,1)=NEWN0H(0.0) 
NGENIW(NFAH,1) =NEHNOM(0,0) 
J J = 1 
KK=JJ+NCHILD(NFAH) - 1 
DO 140 J=JJ.KK 

NGENEC ( J . 1)=NEHH0B(NGENEH(NFAH. 1) .NGENEH (NFAH. 1)) 
140 CONTINOE 

JJ=JJ+NCHILD (NFAB) 
NY(NFAH) =NANIHL(1.1.NFAH)•NANIHL(2.1.NFAM)+NANIHL(3.1.NFAH) 
NA(NFAH)=NANIML(1,3,NFAM)+NANIML(2,3,NFAH)•NANIHL(3,3,NFAM) 
NS(NFAM)=NANIBL(1,2,NFAB) +NANIHL (2,2,NFAH) •NANIHL (3, 2, NFAH) 
KIDTOT=KIDTOT+NCHILD(NFAH) 
POPTOT=POPTOT+FAHPOP(NFAM) 

150 CONTINOE 

INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 
INIT 

570 
575 
580 
585 
590 
595 
600 
605 
610 
615 
620 
62 5 
630 
635 
640 
645 
650 
655 
660 
665 
670 
675 
680 
685 
690 
695 
700 
705 
710 
715 
720 
72 5 
730 
735 
74 0 
745 
750 
755 
760 
765 
770 
775 
780 
785 
790 
795 
800 
805 
810 
815 
820 
825 
830 
835 
840 
845 
850 
855 
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WRITE(I 
HEITE(I 
TOTM=0. 
TOTF=0. 
IFAKE= 1 
DO 190 

JFAK 
IF ( 
NHAL 
NFHA 
DO 1 

I 
I 

160 C 
TOTM 
TOTF 
WRIT 

> NFM 
GO T 

170 WRIT 
> NCH 

180 IFAK 
190 CONT 

SEXRTO= 
HRITE(I 
WRITE (I 
NOMSHP= 
NOMLLM= 
NOMALP= 
NOMEQ=0 
DO 200 

NOME 
> 3 , 1 
> 2 , 1 

WRIT 
DO 2 

N 
N 
N 

200 C 
HRITE(I 
HRITE(I 
RETOEN 

9 0 0 0 FORHAT( 
9 0 0 1 FOR HAT( 

>CHILD A 
9 0 0 2 FORHAT ( 
9003 FORBAT ( 

> • SEX 
9 0 0 4 FORHAT ( 
9 0 0 5 FORHAT ( 
9006 FORBAT( 
9007 FORBAT ( 

> 'TOTAL 
END 

0 2 , 9 0 0 0 ) 
0 2 , 9 0 0 1 ) 
0 
0 

NFAM=1 
E=IFAK 
NCHILD 
E=0 
LF=0 
60 NH= 
F (KID 
F (KID 
CNTINO 
=TOTM+ 
=TOTF+ 
F ( I 0 2 , 
ALE,NM 
0 180 
E ( I 0 2 , 
ILD (K" 
F=IFAK 
INOE 
TOTF/T 
0 2 . 9 0 0 
C 2 , 9 0 0 
0 
0 
0 

1= 1 , NF 
C= (NAN 
) ) * 2 + 
)+NANI 
E ( I 0 2 . 
00 AGE 
OMSHP= 
OHLLH= 
DHALP= 
CNTINO 
C 2 . 9 0 0 
0 2 , 9 0 0 

,NFAMI 
E+NCHILD(NFAH) - 1 
(NFAH) .EQ.O) GO TO 170 

IFAKE,JPAKE 
SEX (NH) .LT.O) NHALE 
SEX(NM).GT.O) NFMALE 
E 
NMALF 
NFHALE 
9002)NFAB,IDCLAN(NFA 
ALE, (ICHILD(J) ,KIDSE 

NMALE+1 
=NFMALE+1 

H) ,IHOSB (NFAH) , I H I F E (NFAM) , 
X(J) ,J=IFAKE,JFAKE) 

9 0 0 2 ) NFAM, IDCLAN (NFAM) .IHOSB (NFAM) .IWIFE (NFAM) , 
AM) 
E+NCHILD(NFAM) 

OTM 
3)NFAMI,KIDTOT,SEXRTO 
4) 

AHI 
I H L ( 3 , 
NANIHL 
HL ( 3 , 2 
9 0 0 5 ) 1 
= 1,3 
NOHSHP 
NOBLLB 
NOMALP 
E 
6) NDHEQ 
7)NOHSHP,NOBLLB,NOMALP 

, 1 , 1 ) +NANIBL ( 3 , 
( 1 , 1 , I ) + N A N I B L 

> , I ) +NOHEQ 
: , N Y ( I ) , N S ( I ) , N 

?+NANIBL(AGE,2, 
I+NANIBL(AGE,1, 
' + NANIML(AGE,3, 

3 , 1 ) ) * 3 + (NANIML(2 .1 ,1 )+NANIML(2 , 
( 1 . 3 , 1 ) • N A N I H L ( 1 , 2 . 1 ) + NANIHL(2, 

A ( I ) 

1H0,'INITIAL CONDITIONS') 
1H0,'FABILY CLAN HOSBAND 
GES AND SEXES') 
1X,I4.4X.I3,5X.I3,4X,I3.4X 
IX."TOTAL FABILIES =',I4,' 
RATIO (F/B) ='.F4.1) 
1H0.'FABILY LLABAS 
1X,I4,7X.I5,5X.I5,5X.I5) 
IX,'TOTAL SHEEP EQUIVALENT 
IX,'TOTAL SHEEP =',I5,2X,' 
ALPACA =',I5) 

WIFE CHILDREN 

,I2,'/«,I2,4X,14(I3,',',I2)) 
TOTAL CHILDREN = ',15, 

SHEEP ALPACAS') 

S =',I8) 
TOTAL LLABA =',I5,2X, 

INIT 860 
INIT 865 
INIT 870 
INIT 875 
INIT 880 
INIT 885 
INIT 890 
INIT 895 
INIT 900 
INIT 905 
INIT 910 
INIT 915 
INIT 920 
INIT 925 
INIT <'30 
INIT 935 
INIT 940 
INIT 945 
INIT 950 
INIT 955 
INIT 960 
INIT 965 
INIT 970 
INIT 975 
INIT 980 
INIT 985 
INIT 990 
INIT 995 
INIT1000 
INIT1005 
INIT1010 
INIT1015 
INIT1020 
INIT1025 
INIT1030 
INTT1035 
INIT1040 
INIT1045 
INIT1050 
INIT1055 
INIT1060 
INIT1065 
INIT1070 
INIT1075 
INIT1080 
INIT1085 
INIT1090 
INIT1095 
INIT1100 
INIT1105 
INIT1110 
INIT1115 
INIT1120 
INIT1125 
INIT1130 
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c 
c... 
c... 
c... 
c,.. 

SOBEOUTINE OOTPOT (YEAR) 
COMHON /ANIMAL/ N A N I H L ( 3 . 3 , 1 0 0 0 ) . N A ( 1 0 0 0 ) .NS (1000) ,NY (1000) 
COHBON /ATTR/ C H I L D ( 5 0 0 0 . 2 ) 
COBHON /CLAN/ CLNSR (50) .ICLNAN (3 ,3 .50 ) .NUMCLN 
COMMON /ENNET/ ENET(1000) 
COBBON /ENGAIN/ EGAINP (1000) .EGAINA(1000) .EGAINH(1000) 
COMMON /ENLOSS/ ELOSS ( 1 0 0 0 ) ,ELOSSP(1000) 
COMMON /FAMIL/ HOSB (1 000) .HI FE (1 000) . NCHILD ( 1000) 
COMMON /GENE/ NGENEH ( 1 0 0 0 , 5 ) . N G E N E H ( 1 0 0 0 . 5 ) . H G E N E C ( 5 0 0 0 , 5 ) 
COMHON /GENEX/ KDIST,NTRAIT 
COBBON / l A G E S / IHOSB ( 1 0 0 0 ) . I H I F E ( 1 0 0 0 ) , I C H I L D ( 5 0 0 0 ) 
COBBON / I S E X / KIDSEX ( 5 0 0 0 ) 
COMMON / P R I N T / 1 0 2 , L I . L 2 . L 3 , L 4 . L 5 
COMHON / S T A T S / NFAMI.KIDTOT,POPTOT,FAMPOP (1000) . IDCLAN ( 1 0 0 0 ) 
INTEGEE HOSB.FAHPOP.HIFE.CHILD,POPTOT,AGE 
DIHENSION WHATGN ( 3 . 4 ) . B T Y P E ( 3 , 3 ) 
DATA H H A T G N / ' A A ' , ' A B ' , ' A O ' , ' A B ' . ' B B ' , ' B O ' , ' A O ' , ' B O ' , ' 0 0 ' , ' ' / 
INTEGEE YEAE 

THIS SOBROOTINE PRINTS SOMHARY STATISTICS AT AN INTERVAL 
ASSIGNED IN MAIN PROGRAM (VARIABLE "KPRNT") 

THIS SECTIONS PRINTS TO THE DEVICE ASSIGNED BY VARIABLE " 1 0 2 " 
IN MAIN PEOGEAM (OSOALLY ASSIGNED TO LINE PEINTEE DEVICE) 

DO 10 I J = 1 , 3 
DO 10 J I=1 ,3 

B T Y P E ( I J , J I ) = 0 
10 CONTINOE 

I F (L2.EQ. 0) GO TO 20 
H E I T E ( I 0 2 , 9 0 0 0 ) 

20 TOTH=0.0 
TOTF=0.0 
IFAKE=1 
DO 60 1=1,NFAHI 

JFAKE=IFAKE+NCHILD(I)-1 
IF (NCHILD(I) .EQ.O) GO TO 4 0 
NHALF=0 
NFHALE=0 
DO 3 0 NM=IFAKE,JFAKE 

I F (KIDSEX (NH) .LT.O) 
I F (KIDSEX(NM).GT.O) 

30 CONTINOE 
TOTH=TOTH+NBALE 
TOTF=TOTF+NFMALE 
IF ( t 2 , E Q . 0) GO TO 50 
H H I T E ( I 0 2 , 9 0 0 2 ) 1 , I D C L A N ( I ) , I H O S B ( I ) , I V I F E ( I ) , N F H A L E , N H A L E , 

> (ICHILD (J) ,KIDSEX (J) . J=IFAKE. JFAKE) 
GO TO 50 

40 IF (12 .EQ.O) GO TO 5 0 
W E I T E ( I O 2 . 9 0 0 2 ) I . I D C L A N ( I ) . I H O S B ( I ) . I W I F E (I ) .NCHILD (I) 

50 IFAKE=IFAKE+NCHILD(I) 
60 CONTINOE 

SEXRTO = 9 9 9 . 
I F (TOTM.NE.O) SEXRTO = TOTF/TOTH 
WHITE(I02.9003)POPTOT 
WRITE(102,9004)NFAMI,KIDTOT,SEXRTO 
H E I T E ( I O 2 , 9 0 0 1 ) 

NHALE=NBALE+1 
NFHALE=NFMALE+1 
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OOTP 
OOTP 
OOTP 
OOTP 
OOTP 
OOTP 
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OUTP 
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OOTP 
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OOTP 
OOTP 
OOTP 
OOTP 
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OOTP 

0 
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55 
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65 
70 
75 
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85 
90 
95 
100 
105 
110 
115 
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125 
130 
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145 
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160 
165 
170 
175 
180 
185 
190 
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200 
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210 
215 
220 
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230 
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240 
24 5 
250 
255 
260 
265 
270 
275 
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80 

70 TOTH=0.0 
TOTF=0.0 
IFAKE=1 
I F (L2 .EQ.0 ) GO TO 130 
DO 110 1=1,NFABI 

JFAKE=IFAKE+NCHILD(I)-1 
IH2=NGENEH(I,2) 
IH3=NGENEH(1,3) 
IW2=NGENEW(1,2) 
IW3=NGENEW(1,3) 
IF (NGENEH(I,2) .EQ.O) IH2=1 
IF (NGENEH(1.3) .EQ.O) IH3=4 
IF (NGENEW ( 1 . 2 ) . E Q . O ) IW2 = 1 
IF (NGENEW(I,3) . EQ.O) IW3=4 
IF (NGENEH(1,2) .NE.O) BTYPE (NGENEH ( I . 2 ) .NGENEH(I .3 ) ) = 

> BTYPE (NGENEH ( 1 , 2 ) ,NGENEH(I.3) ) +1 
IF (NGENEH(1.2) .NE.O) BTYPE (NGENEH ( I . 2 ) .NGENEH(1.3)) = 

> BTYPE (NGENEW(1.2).NGENEH(1.3) )+1 
IF (NCHILD(I) . EQ.O) GO TO 90 
NBALE = 0 
NFHALE = 0 
DO 80 NM=IFAKE.JFAKE 

IF (KIDSEX(NM).LT.O) NHALE = NMALE+1 
I F (KIDSEX(NM).GT.O) NFHALE = NFMALE+1 
BTYPE(NGENEC(NM.2) ,NGENEC(NH.3))= BTYPE(NGENEC(NH,2) . 

NGENEC (NH. 3) ) +1 
CONTINOE 

W R I T E ( 1 0 2 . 9 0 1 5 ) I . I D C LAN(I).WHATGN ( I H 2 , I H 3 ) , WHATGN (IW2,IH3) , 
NFMALE.NHALE. (ICHILD(J) .WHATGN(NGENEC(J,2).NGENEC(J.3)) . J= 
IFAKE.JFAKE) 

GO TO 100 
CONTINOE 
WRITE ( 1 0 2 . 9 0 1 5 ) I . IDCLAN(I) ,WHATGN(IH2.IH3) . WHATGN (IW2,IH3) 
IPAKE=IFAKE+NCHILD(I) 
CONTINOE 

DO 120 I J = 1 . 3 
DO 120 J I = 1 . 3 

BTYPE(IJ.JI)=(BTYPE(IJ.JI) /POPTOT) *100 
CONTINOE 

BTYPE(2,1)=BTYPE(2,1) •BTYPE(1,2) 
BTYPE (3,1 ) = BTYPE (3, 1)+BTYPE( 1,3) 
BTYPE(3,2)=BTYPE(3,2)+BTYPE(2,3) 
WRITE (102,901 4) BTYPE (3, 3) , BTYPE (3 ,1) .BTYPE (3, 2) .BTYPE (1.1) . 

> BTYPE(2,2) .BTYPE(2.1) 
130 CONTINOE 

IF (L3.EQ. 0) GO TO 150 
WRITE(IC2 ,9005) 
WRITE(IO2.9006) 
DO t 4 0 NFAH=1.NFABI 

WRITE(IO2.9007)NFAB,ELOSS (NFAB).EGAINP(NFAB),EGAINA(NFAH) . 
> EGAINH(NFAB).ENET(NFAB) 

140 CONTINOE 
150 I F ( L 4 . N E . 0 ) WRITE ( 1 0 2 . 9008) 

NOHSHP=0 
NOHLLB=0 
NOBALP=0 
NOBEQ=0 
DO 170 1=1,NFABI 

> 
> 

90 
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285 
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295 
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305 
310 
315 
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160 

170 

N Y ( I ) = 0 
N S ( I ) = 0 
N A ( I ) = 0 
NUHEC= (NANIHL ( 3 , 1 . 1 ) + N A N I B L ( 3 , 3 , X ) ) * 3 + (NANIHL ( 2 . 1 , 1 ) + N A N I M L ( 2 , 

> 3 , 1 ) ) * 2 + NANIHL(1,1 , I )+NANIHL ( 1 , 3 , 1 ) + N A N I M L ( 1 , 2 , I ) + NANIML(2, 
> 2 , I ) + N A N I H L ( 3 . 2 , I ) + NOHEQ 

DO 160 AGE=1.3 
N0HSHP=N0MSHP+NANIBL(AGE.2.I) 
NUMLLM=NUBLLM+NANIML(AGE.1, I) 
NUMALP=NnHALP+NANIHL(AGE.3. I) 
NY(I )=NY(I )+NANIHL(AGE,1 ,T) 
N S ( I ) = N S ( I ) + N A N I H L ( A G E . 2 , I ) 
NA(I )=NA(I )+NANIML(AGE.3 . I ) 
CONTINOE 

IF (14 .NE.O) WEITE(IO2 .9009) I . N Y ( I ) .NS (I ) , N A ( I ) 
CONTINOE 

H E I T E ( I C 2 . 9 0 1 1 ) NOMEQ 
HEITE(IO2 .9010y NOHSHP,NOMLLH.NUHALP 

C.. . 
C , 
C, . . 
c . . . 

9000 

9001 

9002 
9003 
9004 

9005 

9006 

9 007 
9008 
9009 
9010 

9011 
9012 
9013 
9014 

9015 

THIS S 
BY 0 

NOTE: 
DEAL 

WRITE(1 
WRITE(1 
WRITE(1 
> NCHILD 
WRITE (1 
WRITE(1 
> ELOSSP 
WRITE(1 
RETORN 
FOEMAT( 
>CHILD A 
POBMAT ( 
>CHILD A 
POEHAT ( 
FOEHAT ( 
FORMAT( 
> • SEX 
FORHAT( 
> 
FORMAT( 
> EN 
FORMAT ( 
FORHAT( 
FORMAT( 
FORHAT ( 
> 'TOTAL 
FORHAT ( 
FORHAT ( 
FORMAT ( 
FORHAT ( 
> '55, BO 
> '%') 
FORHAT{ 
END 

ECTION STORES DATA ON A PEEHANENT DEVICE DESIGNATED 
NIT 10 FOR LATER RETRIEVAL 
ONLY "PERTINENT POOP" (THAEP) VARIABLES ARE 
T WITH IN THIS SECTION. 
0) YEAE.NFAMI.KIDTOT. POPTOT,SEXRTO.NOHCLN 
0) (( (CLNSR (K) , ICLNAN (I, J, K) . 1=1. 3) . J=1, 3) .K=1. NOHCLN) 
0) (HOSB (I) .IHOSB (I) .WIFE (I) .IWIFE (I) .FAHPOP (I) .IDCLAN (I) , 
(I) .1=1.NFAHI) 
0) (CHILD (I.1) .CHILD(1.2).ICHILD (I).KIDSEX(I).1=1.KIDTOT) 
0) (EGAINP (I) .EGAINA (I) .EGAINH (I) .ENET (I) .ELOSS (I) , 
(I) ,1 = 1.NFAMI) 
0) ( ((NANIHL (I.J,K) ,1 = 1.3) ,J=1,3) ,K=1,NFAHI) 

1H0.'FAMILY CLAN 
GES AND SEXES') 
1H0,'FAMILY CLAN 
GES AND BLOOD TYPE 
1 X , I 4 , 4 X , I 3 . 5 X . I 3 . 
IX,'TOTAL POPOLATI 
IX.'TOTAL FAMILIES 
RATIO (F/M) = ' . F 4 

1 H 0 . ' ENER 
NET') 

IX,'FAMILY DEBAN 
EEGY') 
1X.I4,2X,F10.0,2X, 
1H0,'FABILY L 
1X,I4,7X,I5,5X.I5. 
IX.'TOTAL SHEEP =• 
ALPACA =',15) 
IX,'TOTAL SHEEP EQ 
IHO.'CLAN'.lOX.'LL 
2X,I2.5X,3 (I4,2X.I 
•0',"BLOOD TYPE PE 
= '.F5.2,"%, 'A = 

HOSBAND WIFE CHILDEEN 

HOSBAND HIFE CHILDREN 
S') 
4X.I3.4X,I2,'/'.I2.4X.14(I3.',',I2)) 
ON ='.16) 
=",14," TOTAL CHILDREN = ',15. 
.1) 
GY ENERGY GAINS 

PLANT ANIMAL MARKET 

F 1 0 . 0 . 2 X . F 1 0 . 0 . 2 X . F 1 0 . 0 . 2 X . F 1 0 . 0 ) 
LAHAS SHEEP ALPACAS') 
5 X . I 5 ) 
, I 5 , 2 X . ' T 0 T A L LLAMA = ' , I 5 , 2 X , 

OIVALENTS = " , I 8 ) 
A M A S ' , 1 4 X , ' S H E E P ' . 1 5 X . ' A L P A C A S ' ) 
4 . 2 X , I 4 , 4 X ) ) 
RCENTAGES: 0 0 = ' . F 5 . 2 , ' X , AO = ' , P 5 . 2 . 

' . r 5 . 2 . ' % . BB = " , F 5 . 2 , " « , AB = " , P 5 . 2 , 

1X,I4,4X,I3. 5X,A3,4X,A3.4X,I2,"/",I2,4X.14(I3,",",A2)) 
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580 
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620 
62 5 
630 
63 5 
640 
645 
650 
655 
660 
665 
570 
675 
680 
685 
690 
695 
700 
70 5 
710 
715 
720 
725 
730 
73 5 
740 
745 
750 
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760 
765 
77 0 
775 
780 
785 
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795 
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815 
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82 5 
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835 
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c. 
c. 
c. 
c„ 
c„ 
c. 
c. 

c„ 
c. 
c. 
c 

c. 
c. 
c. 
c 

SOBROOTINE LAND (NFA B.TOBTOT. CERTOT) 
COHBON /CROPS/ POTACE.OCARCR.OLLACR.ISNACR.QONACR,CANACR.BARACR 
COBBON /FAMIL/ HUSB (1000) . H I F E ( 1 0 0 0 ) ,NCHILD(1000) 
COMMON /STATS/ NFAMI.KIDTOT.POPTOT.FAMPOP(1000).IDCLAN (1000) 
DIMENSION TOTACR(IOOO).Z(2) 
INTEGER POTATO,OCA.OLLOCO.QUINOA,BARLEY.CANHUA.FAMPOP.POPTOT 
REAL ISNACR 
DATA N C T / 0 / 

THIS SUBROUTINE DISTRIBUTES LAND AND DECIDES QOANTITIES 
OF CEOPS PLANTED FOR EACH FAMILY. 

CALCOLATE THE NOHBER OF 5 0 0 M**2 PLOTS AVAILABLE TO THE FAMILY 

TOTACR (NFAM) = 0 . 0 
PERACH=3400000./POPTOT 
NCT = NCT + 1 
I F (NCT.EQ.2) GO TO 10 
CALL GGNORD(30.31,Z) 
GO TO 2 0 

10 Z (1) = Z(2) 
NCT = 0 

20 TOTACR (NFAM) = PER ACR* (FAHPOP (NFAH) • Z ( 1 ) * 2 ) 
IF (TOTACR(NFAB).LE.0.0) TOTACR(NFAH) =PERACR*FAMPOP(NFAM) 
PLOTS=TCTACR(NFAH)/500-

CALCOIATE THE NOHBER OF 500 H**2 PLOTS AVAILABLE FOR PLANTING. 
(ASSOME A 2 YEAR ACTIVE. 6 YEAR FALLOW CYCLE) 

AVAIL=P10TS/4 . 
POTATO=0 
OCA=0 
OLLOCO=0 
ISANO=0 
QOINOA=0 
CANHOA=0 
BARLEY=0 
POTACR=0. 0 
OCAACR=0.0 
OLLACR=0.0 
ISNACR=0.0 
QONACR=0. 0 
CANACR=0.0 
BARACR=0.0 
PLTN0H=2. 0 
I F (NCHILD(NFAH) . G T . 4) PLTNOH=3.0 
I F (NCHILD(NFAH) . G T . 7 ) PLTN0B=4.0 
IF (PLTNOB.GT.AVAIL) PLTNDB=AVAIL 

DETER BINE THE NOBBER OF PLOTS OF EACH CHOP TO BE PLANTED. 
(AT LEAST ONE TUBER AND ONE GRAIN HILL BE PLANTED) 

I F ( R A H C O B ( 1 6 ) . L E . . 9 2 ) POTATO= 1 
I F { B A N D 0 H ( 1 7 ) . L E . . 18) 0CA=1 
I F ( R A N D 0 H ( 1 8 ) . L E . - 0 9 ) 0 tL0C0=1 
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LAND 
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LAND 
LAND 
LAND 
LAND 
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IF { R A N D 0 B ( 1 9 ) . L E . . 0 5 ) ISAN0=1 LAND 280 
T0BTOT=POTATO+0CA+OLL0C0+ISANO LAND 285 
IF ( T 0 B T 0 T . G T . . 5 ) GO TO 30 LAND 290 
P0TAT0=1 LAND 295 
T0BTOT=1. 0 LAND 300 

30 CONTINOE LAND 305 
RPLOT=PITNUH/2.0 LAND 310 
I F {P0TAT0.GT. .5 ) POTACR=RPLOT/T0BT0T LAND 315 
I F { 0 C A . G T . . 5 ) OCAACR=RPL0T/TUBT0T LAND 320 
I F (OLLOCO. G T . . 5 ) OLLACR=RPLOTA0BT0T LAND 3 2 5 
IF ( ISANO.GT, .5 ) ISNACR=RPLOT/T0BT0T LAND 330 
I F ( R A N E O H ( 2 0 ) . L E . . 9 8 ) Q0INOA=1 LAND 335 
I F ( E A N C 0 H ( 2 1 ) . L E , . 6 4 ) CANH0A=1 LAND 340 
I F ( E A N C O B ( 2 2 ) . L E . . 2 4 ) BARLEY=1 LAND 3 4 5 
CERTOT=C0INOA+CANHOA+BARLEY LAND 350 
I F (CERTOT.GT..5) GO TO 40 LAND 355 
Q0INOA=1 LAND 3 6 0 
CERT0T=1.0 LAND 365 

40 CONTINOF LAND 370 
I F ( Q 0 I N 0 A . G T . . 5 ) Q0NACR=RPLOT/CEET0T LAND 375 
I F (CANH0A.GT..5) CANACR=EPLOT/CERTOT LAND 380 
I F (BAEIEY. G T . . 5 ) BAEACR=EPLOT/CERT0T LAND 385 
RETOEN LANtl 390 
END LAND 395 
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SOBROOT 
COMMON 
COHBON 
COHBON 
COMHON 
COMHON 
COMHON 
COMHON 
COHHON 
COMHON 
DTMENSI 
INTEGER 
REAL I S 

INE AGRI(NFAM,QFE0ST,QHAIL,IDKNT,T0BTOT,CEETOT) 
/ANIHAL/ N A N I H L ( 3 , 3 , 1 0 0 0 ) , N A ( 1 0 0 0 ) , N S ( 1 0 0 0 ) ,NY (1000) 
/CROPS/ POTACR,OCAACR,OLLACR,ISNACR,Q0NACR,CANACR,BARACR 
/ENNET/ ENET (1000) 
/ENGAIN/ EGAINP{1000) , EGAINA ( 1 000) ,EGMNH(1000) 
/ENLOSS/ ELOSS ( 1 0 0 0 ) ,ELOSSP(1000) 
/ F A H I L / HOSB(IOOO) ,WIFE(1000) , NCHILD ( 1 0 0 0 ) 
/ I A G E S / IHOSB(IOOO) , I W I F E ( 1 0 0 0 ) , I C H I L D ( 5 0 0 0 ) 
/ I S E X / KIDSET(5000) 
/WETHER/ FROST (8) ,HAIL (3) ,DETP,DRTPI 
ON Z(2 ) 

HOSB,WIFE,AGE 
NACE 

C. 
C . 
C. 
C . 
C. 
C-
c. 
c« 
c_ 

C-
c. 
c. 
c. 

THIS SOBROOTINE ASSESSES THE WORK ABILITY OF THE FAMILY, 
CALCOLATES THE YEARLY ENERGY EXPENDITORES OF THE FAMILY 
FOP AGRICOLTOEAL ACTIVITIES, CALCOLATES THE ENERGY 
OBTAINED FROM THE CROPS. 

SEPARATE FAMILY MEMBERS BASED ON THEIR WORK ABILITY 

ABLE = 0 
ABLET=0 
ELOSSP(HFAM)=0.0 
IF (NCHILD (NFAM) .EQ.O) GO TO 20 
NN=IDKNT*NCHILD(NFAM) - 1 
DO 10 J=IDKNT,NN 

IF (KIDSEX(J) .LT.O.AND.ICHTLD(J) .GT. 18) ABLE=1 
ABLET=ABLET*-ABLE 

10 CONTINOB 
20 CONTINUE 

IF (HOSB{NFAM).GT.O.AND.WIFE(NFAM).3T.0.AND.ABLET.GT.0.0) GOTO 
IF (HOSE(NFAH) .LT.1 .AND.WIFE(NFAK) .GT.O.AND.ABLET.GT.1 .0 ) GOTO 

I F THERE IS NO CHILD (MALE) OLDER THAN 1 8 , PLOWING COSTS MORE 
ENERGY 

ELOSSP(NFAM) = 1 6 1 8 5 .9*3*T0BT0T+138 0.3*3*CERT0T 
30 CONTINOE 

SHEEP=0-0 
DO HO AGE=1,3 

SHEEP=SHEEP+NANIML(AGE,2, NFAM) 
40 CONTINUE 

DONGND=T0BTOT*900.0 
I F (SHEEP*39.H2.GT.DONGND) GO TO 50 
ELOSSP (NFAM)=ELOSSP (NFAM)•23250 .0 

50 CONTINOE 
D0NGPT=1 

ZERO STORAGE VARIABLES 

TEQN=0.0 
TECN=0.0 
TEBB=0.0 
T E P T = 0 . 0 

AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 

30AGRI 
30AGRI 

AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 

0 
5 

10 
15 
20 
25 
30 
35 
UO 
1*5 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 
105 
110 
115 
120 
125 
130 
135 
UO 
1(15 
150 
155 
160 
165 
170 
175 
180 
185 
190 
195 
200 
20 5 
210 
215 
220 
225 
230 
235 
2«0 
2i»5 
250 
255 
260 
265 
270 
275 
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c, 
C . 
C. 

c. 
C . 
C„ 

c, 
c. 
c. 
c. 
c. 
c„ 

c„ 
c. 
c. 

c, 
c« 
c, 

TEOC=0.0 
TEOL=0.0 
T E I N = 0 . 0 

ENERGY EXPENDITORES OF PLANTING 

EQONPL=13 80.3*QONACE 
ECANPL= 1380.3*CANACR 
EBAEPL=1380. 3*BAEACE 
EPOTPL=16185.9*POTACR 
EOCAPL=16185. 9*0CAACR 
EOLLPL=16285. 9*0LLACR 
EISNPL=16185. . 9*ISNACR 

60 

C« 
c„ 
c. 

ENERGY EXPENDITURES OF PERIODIC CROP MAINTAINANCE 

ESQNPP 
ESCNPP 
ESBEPP 
ESPTWP 
ESOCWP 
ESOLWP 
ESINWP 

=300.0*QDNACR 
= l»00.0*CANACR 
=300.0*BABACE 
=500.0*POTACR 
=500.0*OCAACE 
=500-0*OLLACP 
=500.0*ISNACR 

CALCULATE TOTAL ENERGY EXPENDITORES OF AGEICULTORAL 
ACTIVITIES PFE MONTH. 

SEPTEMBER 

TEQN=ESCNPP+EQONPL+TEQN 
TECN=ESCNPP+ECANPL+TFCN 
TEBE=ESEEPP+EBAEPL«-TEBR 

ALLOW FOR REPLANTING IF FROST OR HAIL OCCURS IN SEPTEHBER. 

I P (FROST ( 1 ) . L T . 1 . 0 . A N D . H A I L ( 1 ) . L T . 1 . 0 ) GO TO 60 
TEQN=TECN+EQDNPL 
TECN=TECN+ECANPL 
TEBE=TEER+EBAEPL 

OCTOBER 

CONTINUE 
TEPT=TEPT 
TEOC=TEOC 
TE01=TECL 
TEIN=TEIN 
TEQN=TECN 
TECN=TECN 
TEBE=TEEE 

+EPOTPL 
+EOCAPL 
+EOLLPL 
+EISNPL 
•ESQNPP 
+ESCNPP 
+ESBPPP 

ALLOW FOR REPLANTING IF FEOST OB HAIL OCCURS IN OCTOBER. 

I P (FROST (2) . L T . 1 . 
TEPT=TEFT+EPOTPL 
TEOC=TECC+EOCAPL 
TEOL=TECL+EOLLPL 
TEIN=TEIN+EISIIPL 

0 .AND.HAIL(2) . L T . 1 . 0 ) GO TO 70 

AGRI 
AGRI 
AGRI 
AGRI 
AG8I 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGP I 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGPI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGEI 
AGRI 
AGRI 
AGRI 
AGRI 
AGPI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGEI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 

280 
28 5 
290 
295 
300 
305 
310 
315 
320 
325 
330 
335 
31*0 
3H5 
350 
355 
360 
365 
370 
375 
380 
385 
390 
395 
UOO 
405 
410 
415 
420 
42 5 
430 
435 
440 
445 
450 
455 
460 
465 
470 
475 
480 
485 
490 
495 
500 
50 5 
510 
515 
520 
52 5 
530 
535 
54 0 
54 5 
550 
555 
560 
565 
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c-
c-
C . 

C. 
C. 
c. 

TEQN=TECN+EQONPL 
TECN=TECN+ECANPL 
TEBE=TEEE^EBAEPL 

70 CONTINOE 

NOVEMBER 

IF (FROST(3). GT. 0.0) CALL FSTKIL(ESPTWP,ESQNPP, ESOCWP,ESOLWP, 
> ESISWP) 

IF ( H A I L ( 3 ) . G T . O . 0 ) CALL CRPKIL(ESPTWP,ESQNPP, ESCNPP,ESBRPP, 
> ESOCWP,ESOLWP,ESISWP) 

TEQN=TECN+ESQNPP 
TECN=TECN^ESCNPP 
TEBR=TEER+ESBRPP 

DECEHEEE 

IF (FROST(4)-GT.O.0) CALL FSTKIL(ESPTWP,ESQNPP, ESBRPP,ESOCWP, 
> ESOLWP,ESISWP) 

IF ( H A I 1 ( 4 ) . G T . 0 . 0 ) CALL CRPKIL(ESPTWP,ESQNPP, ESCNPP,ESBRPP, 
> ESOCWP,ESOLWP,ESISWP) 

TEQN=ESCNPP+TEQN 
TECN=ESCNPP+TECN 
TEBR=ESERPP^TEBE 
TEPT=TEFT+ESPTWP 
TEOC=TE0C+ES0CWP 
TEOL=TECL+ESOLWP 
TEIN=TEIN^ESINWP 

.i JANOAEY 

IF (FROST(5).GT.0.0) CALL FSTKIL(ESPTWP,ESQNPP, ESBEPP,ESOCWP, 
> ESOLWP,ESISWP) 

IP ( H A I L ( 5 ) . G T . 0 . 0 ) CALL CRPKIL(ESPTWP,5SQNPP, ESCNPP,ESBRPP, 
> ESOCWP,ESOLWP,ESISWP) 

IF (ESQNPP.GT.O.0) TEQN=ESQNPP^TEQN*400.0*QONACR 
I F (ESCNPP.GT.0 .0 ) TECN=TECN+ESCNPP+500.0*CANACR 
I F (ESBRPP.GT.0 .0 ) TEBR=TEBR^ESBRPP+400.0*BARACR 
TEPT=TEPT+ESPTWP 
TEOC=TECC+ESOCWP 
TEOL=TECL+ESOLWP 
TEIN=TEIN+ESINWP 

FEBRUARY 

C-
C. 
C. 

IF (PEOST(6).GT.0.0) CALL FSTKIL(ESPTWP,ESQNPP, ESBRPP,ESOCWP, 
> ESOLWP,ESISWP) 
IF (HAIL(6).GT.0.0) CALL CRPKIL(ESPTWP,ESQNPP, ESCNPP,ESBEPP, 

> ESOCWP,ESOLWP,ESISWP) 
TEQN=TECN+ESQNPP 
TECN=TECN+ESCNPP 
TEBE=TEEB^ESBHPP 

MARCH 

I P ( F R O S T ( 7 ) . G T . 0 . 0 ) CALL FSTKIL(ESPTWP,ESQNPP, ESBEPP,ESOCWP, 
> ESOLWP,ESISWP) 

IF ( H A I L ( 7 ) , G T . 0 . 0 ) CALL CEPKIL(ESPTWP,ESQNPP, ESCNPP,ESBRPP, 

AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGEI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGRI 
AGEI 
AGRI 
AGRI 
AGRI 
AGEI 
AGEI 
AGEI 

570 
575 
580 
585 
590 
595 
600 
605 
610 
615 
620 
625 
63 0 
635 
640 
645 
650 
655 
660 
665 
670 
675 
680 
68 5 
690 
695 
700 
705 
710 
715 
720 
725 
730 
735 
740 
74 5 
750 
755 
760 
765 
7^0 
775 
780 
785 
790 
795 
800 
805 
810 
815 
820 
82 5 
830 
835 
840 
845 
850 
855 
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c. 
c.. 
c., 

c.. 
c., 
C- , 

c. 

> ESOCWP,ESOLWP,ESISWP) 
I F (ESQNPP.GT.O.Oi TEQN=TEQN + 4500.0*QONACR+ESQNPP 
IF (ESCNPP.GT.0 .0 ) TECN=TECN+14400.0*CANACE+ESCNPP 
I F ( E S B E P P . G T . 0 . 0 ) TEBR=TEBR+14400.0*3AEACE+ESBRPP 

APRIL 

I F (FROST ( 8 ) - G T . 0 * 0 ) CALL FSTKIL(ESPTWP,ESQNPP, ESBRPP.ESOCWP, 
> ESOLWP,ESISWP) 
IF (HAIL{8).GT.O.0) CALL CRPKIL(ESPTWP,ESQNPP, ESCNPP,ESBEPP, 

> ESOCWP,ESOLWP,ESISWP) 
I F (ESQNPP.GT.0 .0 ) TEQN=TEQN+ESQNPP+4500.0*QONACR 
TECN=TECN+ESCNPP 
TEBE=TEEE+ESBRPP 
I F (ESPTWP.GT.0.0) 
I F (ESOCWP.GT.0.0) 
I F (ESOLWP.GT.0.0) 
IF (ESINWP.GT.0 .0 ) 

MAY 

TEQN=TECN+ESQNPP 
TECN=TECN+ESCNPP 
TEBE=TEER+ESBRPP 
I F (ESPTWP.GT.0.0) 
IF (ESOCWP,GT.0.0) 
IF (ESOLWP.GT.0.0) 
IF (ESINWP.GT. 0 . 0 ) 

JUNE 

C . 
C. . 
c . 

c. 
c. 
c. 

c. 
c. 
c. 

TEPT=TEPT+5100.0*POTACR 
TEOC=TEOC^5100.0*OCAACR 
TEOL=TEOL^5100.0*OLLACE 
TEIN=TEIN+5100.0*ISNACE 

TEPT=5100.0*POTACR^TEPT 
TEOC=TEOC+5100.0*OCAACR 
TE0L=TE0L+5100.0*OLLACR 
TEIN=TEIN+5100.0*ISNACR 

TEQN=TECN+ESQNPP 
TECN=TECN^ESCNPP 
TEBR=TEEE+ESBRPP 
I F (ESPTWP.GT.0.0) TEPT=TEPT+3500.0*POTACE 
IF (ESOCWP.GT«0.0) TEOC=TEOC+3500.0*OCAACE 
I P (ESOLWP.GT.0.0) TEOL=TEOL+3500.0*OLLACE 
I F (ESINWP.GT.0 .0) TEIN=TEIN+3500.0*I3NACR 

JOLY 

TEQN=TECN+ESQNPP 
TECN=TECN+ESCNPP 
TEBR=TEER+ESBRPP 
I F (ESPTWP.GT.0.0) TEPT=TEPT+3400,0*POTACR 
I F (ESOCWP.GT.0.0) TEOC=TEOC+3400.0+OCAACE 
I F (ESOLWP.GT.0.0) TEOL=TEOL+3400.0*OLLACR 
I F (ESINWP.GT.0 .0) TEIN=TEIN^3400.0+ISNACR 

AOGDST 

TEQN=TEQN+ESQNPP+700-0*QONACR 
TECN=TECN^ESCNPP 
TEBR=TEEE+ESBRPP 
ELOSSP (NFAM)=ELOSSP(NPAH)•TEQN+TECN+TEBE^TEPT+TEOC+TEOL+TEIN 

THIS SECTION CALCOLATES ENEBGY OBTAINED FEOH CROPS GEOWN 
THIS YEAE 

AGPI 860 
AGRI 865 
AGRI 870 
AGRI 875 
AGRI 880 
AGRI 885 
AGRI 890 
AGRI 895 
AGEI ''OO 
AGRI 905 
AGRI 910 
AGRI 915 
AGRI 920 
AGRI 925 
AGRI 930 
AGRI 935 
AGRI 940 
AGRI 945 
AGRI 950 
AGEI 955 
AGRI 960 
AGRI 965 
AGRI 970 
AGRI 975 
AGRI 980 
AGRI 985 
AGRI 990 
AGRT 995 
AGRI1000 
AGRI1005 
AGRI1010 
AGRI1015 
AGRT1020 
AGRI1025 
AGRI1030 
AGRI1035 
AGRI1040 
AGRI1045 
AGRI1050 
AGRI1055 
AGRI1060 
AGRI1065 
AGHI1070 
AGRI1075 
AGRI1080 
AGRI1085 
AGRI1090 
AGRI1095 
AGRI1100 
AGRI1105 
AGRI1110 
AGRI1115 
AGRI1120 
AGRI1125 
AGRI1130 
AGRI1135 
AGRI1140 
AGRI1145 
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c— 

c. 
C-
c, 
C-

C. 
C-
c. 
c. 
c. 
c. 
c. 
c, 
C-

c. 
C-
c. 

c. 
c. 
c. 

c . 
C - . 

c. 
c. 
c. 

CALCAN=0.0 
CALPOT=0. 0 
CALOCA=0,0 
CALOLL=0. 0 
CALISN=0.0 
CALQNO=0.0 
CALBAR=0.0 

I F QHAIL I S ZERO THERE WAS A HAIL AFTER OCTOBER AND NO CROPS 
HAVE BEEN HARVESTED 

QHAIL=ESCNPP•ESQNPP+ESBEPP 
I F (QHAIL.LE„0.0) GO TO 90 
CALL GGNORD(32,33,Z) 

CALCOIATE THE EFFECT OF SNOW, DISEASE, AND RAINFALL CONDITIONS 
THIS YEAE BY GENEEATING FACTOES (NOMBEES FEOH ZEEO TO ONE) 
WHICH ARE HOLTIPLIED BY THE AGPICULTUEAL YIELD TO EEDOCE 
THE ENEBGY OBTAINED PROH THE CROPS. THE EFFECTS ARE 
SPECIES SPECIFIC. 

SNOW EFFECT 

SNOW=1,0- (ABS ( Z ( 1 ) ) * 0 . 1 ) 

DISEASE EFFECT 

D I S E A S = 1 . 0 - ( A B S ( Z ( 2 ) ) * 0 . 2 ) 

PRECIPITATION EFFECT 

I F (DRTP. LE. 12) PPTEFT=1 
I F (DETP. G T . 1 2 . AND. DETP.LE. 14) PPTEFT=. 8 
I F (DRTE.GT.14. AND. DETP.LE.16) PPTEFT=. 6 
I P (DRTP.GT. 1 6 . AND. DRTP.LE.20) PPTEFT=. 4 
I F (DRTF.GT. 2 0 . AND. DETP.LE. 24) PPTEFT=. 2 
I F (DETP, GT. 24 ) PPfEFT=0 
I F (DRTEI.GT. 6 . AND. DRTPI.LT. 8) 
I P 

PPTEFT=PPTEFT*0. 75 
(DRTt l .GE. 8) PPTEFT=PPTEFT*0. 5 

CALCOIATE TOTAL ENVIRONHENTAL EFFECT FOR EACH SPECIES 

ENVLSS= SNOW*PPTEFT*DISEAS 
ENVLPT= ( P P T E F T + . 2 ) * ( D I S E A S - . 15) 
ENVLQN=EPTEFT*(DISEAS + . 2 ) •SNOW 
ENVLCN= (PPTEPT+. 2 ) • ( D I S E A S + . 1) 
ENVLBR= ( P P T E F T - . 1 ) * ( D I S E A S - . 1 ) *SNOW 

PREVENT EFFECT FROM EXCEEDING ONE. 

I F (ENVIPT.GT.1) ENVLPT=1 
I F (ENVIQN.GT.1) ENVLQN=1 
I F (ENVICN.GT.1) ENVLCN=1 
I P ( E N V I B R . L T . 0 . 0 ) ENVLBR=0.0 

I P QFROST I S ZEEO THERE WAS A FROST AFTER OCTOBER AND ONLY 
HARVESTED 

AGRI1150 
AGRI1155 
AGRI1160 
AGRI1165 
AGRI1170 
AGRI1175 
AGRI1180 
AGRI1185 
AGRI1190 
AGRI1195 
AGRT1200 
AGRI1205 
AGRI1210 
AGRI1215 
AGRI1220 
AGRI1225 
AGRI1230 
AGRI1235 
AGRI1240 
AGRI1245 
AGRI1250 
AGRI1255 
AGRI1260 
AGEI1265 
AGRI1270 
AGRI1275 
AGRI1280 
AGRI1285 
AGRI1290 
AGHI1295 
AGRI1300 
AGRI1305 
AGRI1310 
AGRI1315 
AGRI1320 
AGRI1325 
AGRI1330 
AGEI1335 
AGRI1340 
AGRI1345 
AGRI1350 
AGHI1355 
AGRI1360 
AGRI1365 
AGRI1370 
AGRI1375 
AGRI1380 
AGRI1385 
AGRI1390 
AGRI1395 
AGRI1400 
AGRI1405 
AGRI1410 
AGRI1415 
AGEI1420 
AGRI1425 
AGRI1430 
AGEI1435 
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C».. AGRI1440 
QFEOST=ESPTWP+ESOCWP+ESOLWP+ESINWP AGEI1445 
IF (QFEOST.LE.0.0) GO TO 80 AGRI1450 

C .. AGRI1455 
C . . . APPLY aOLTIPLIERS TO ENEEGY TOTALS AGRI1460 
C . . „ AGRI1465 

CALPOT= 198000.0*POTACR*DUNGPT*ENVLPT AGRI1470 
CALOCA=137000.0*OCAACR*DUNGPT*ENVLSS AGE I I 4 7 5 
CALOLL=103000.0*OLLACR*DUNGiT*ENVLSS AGRI148 0 
CALTSN= 103000.0*TSNACR*DUNGPT*ENVLSS AGR11485 
CALQNU=307800.0*QnSACR*ENVLPT AGRI1490 
CALBAR=138700.0*BARACR*ENVLBE AGE I I 4 9 5 

80 CALCAN=307800.0*CANACR*ENVLPT AGRI1500 
C . . . AGRI1505 
C CALCULATE GROSS ENERGY GAIN THROUGH CEOP ACTIVITIES AGEI1510 

90 EGAINP(NFAM) =CALPOT+CALOCA+CALOLL+CALISN^CALQNO+CALCAN+CALBAE AGEI1515 
C . . . AGRI152 0 
C„., ADJOST ENEEGY DEMAND AFTER NET GAIN FEOM CROP ACTIVITIES AGRI1525 

ENET (NFAM)=-(ELOSS(NFAM)•ELOSSP(NFAM)) +EGAINP(NFAM) AGRI1530 
RETURN AGRT1535 
END AGRT1540 
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c 
c 
c . . . 

SOBROOTINE FSTKIL(ESPTWP,ESQNPP,ESBRPP,ESOCWP,ESOLWP,ESISWP) 
COHHON / P R I N T / T 0 2 , L 1 , L 2 , L 3 , L 4 , L 5 
COHHON /SWITCH/ KKKKKK,LLLLLL 

KILL ALL CROPS BY FROST EXCEPT CANIHOA 

ESPTWP=0. 0 
SSQNPP=0. 0 
ESBRPP=0.0 
ESOCWP=0. 0 
ESOLWP=0-0 
ESISWP=0.0 
I F (KKKF 
KKKKKK= 
EETOEN 

9000 FORHATC M-l- CROPS HAVE BEEN KILLED BY FROST EXCEPT CANIHUA.') 
END 

; K K K . L T . 1 . A N D . L L L L L L . L T . 1) WBITS(IO2 ,9000 ) 
1 

FSTK 
FSTK 
FSTK 
FSTK 
FSTK 
FSTK 
FSTK 
FSTK 
FSTK 
FSTK 
FSTK 
FSTK 
FSTK 
FSTK 
FSTK 
FSTK 
FSTK 

0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 

http://AND.LLLLLL.lt
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c... 
c... 

SOBROOTINE CRPKIL (ESPTWP,ESQNPP,ESCNPP,ESBEPP, ESOCWP,ESOLWP, 
> ESISWP) 

COMHON / P E I N T / 1 0 2 , 1 1 , L 2 , L 3 , L 4 , L 5 
COMMON /SWITCH/ KKKKKK,LLLLLL 

KILL ALL CBOPS BY HAIL 

ESPTWP=0.0 
ESQNPP=0. 0 
ESCNPP=0.0 
ESBEPP=0. 0 
ESOCWP=0.0 
ESOLWP=0. 0 
ESTSWP=0.. 0 
IF (LLL1LL.LT.1) WRITE(IO2,9000) 
LLLLLL=1 
RETORN 

9000 FORHATC ALL CROPS HAVE BEEN DESTROYED BY HAIL. ' ) 
END 

CBPK 
CEPK 
CEPK 
CBPK 
CEPK 
CRPK 
CEPK 
CRPK 
CRPK 
CEPK 
CRPK 
CEPK 
CEPK 
CEPK 
CRPK 
CEPK 
CRPK 
CEPK 
CRPK 

0 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
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c. 
c. 
c. 
c. 
c. 
c. 

c. 
c. 
c. 
c. 

c . . . 

SOBROOTINE CLIHAT 
COMMON / P R I N T / 1 0 2 , 1 1 , L 2 , L 3 , L 4 , L 5 
COMHO!t /WETHEE/ FEOST (8) , HAIL (8) , DRTP ,DET PI 
DIMENSION P0TEVP(8) ,PEECP (8) , F T E H P ( 8 ) ,TMPSD(8) ,PECPSD (8) 
DIMENSION PRfiP(8) ,TFEST (8) ,FHAIL(8) ,Z (2) 
DATA POTEVP/75.0,85.0,75.0,60.0,65.0,60.0,6 4.0,56.0/ 
DATA PRECP/40.0,37.0,80.0,95.0,15 0.0,90.0,13 3. 0,43.0/ 
DATA FTEHP/32.0,33,0,32.5,3 5.0,36.5,3 5,0,35.5,3 6.0/ 
DATA TMPSD/1. 75,2.5,0.75,1.5,2.25,1. 5,1.75,2.0/ 
DATA PRCPSD/5.0,8.0,20.0,30.0,37.0,35.0,60.0,21.0/ 
DATA FHAIL/0.03,0.07,0.03,0.02,0.01,0.01,0.02,0.0 3/ 

THIS SOBROOTINE CALCOLATES THE WEATHER TO BE OSED IN 
SUBROUTINE AGRI. 

1=HOMID,2=RATHER DRY,3=DRY,4=ARID CLIMATE LEGEND: 

DETP=0.0 
DETPI=0.0 

THE FOLLOWING ARE MULTIPLIERS WHICH WIDEN THE NORMAL 
DISTRIBOTIONS OF MONTHLY TEMPEEATOEE (F) AND PBECIPITATION 

G=1-5 
F=1.5 
DO 20 1=1,8 

HAIL (I)=0„ 0 
CLIH=0.0 
FEOST(I)=0.0 
TFEST(I) =0.0 

WAS THEEE A DROOGHT THIS YEAR (BASED ON A RANDOM DRAWING 
PRECIPITATION FROM MONTHLY NORMALLY DISTRIBUTED DATA)?? 

OF 

10 
c„ 
c. 
c. 
C-

c. 
c, 
c. 
C-

CALL GGNORD(34,35 ,Z) 
PREP ( I ) = ( G * Z ( 1 ) * P E C P S 0 ( I ) ) • P E E C P ( I ) 
I F (POTEVP(I) . L T . P R E P ( I ) ) CLIM = 1 .0 
PRe:P3=PEEP ( I ) * 3 . 0 
PBEP6=PBEP ( I ) * 6 , 0 
IF (POTEVP(I) . G E . P B E P ( I ) . AND.POTEVP(I) . L T . P E E P 3 ) C L I H = 2 . 0 
I F (POTEVP ( I ) . GE. PBEP3.AND. POTEVP ( I ) . L T . P E E P 6 ) CLIM=3-0 
I F (POTEVP ( I ) . G E . P E E P 6 ) CLIM=4.0 
DETP=DETP+CLIM 
I F ( I - N E . 3) GO TO 10 

WAS THEEE AN EAELY SEASON DEOOGHT? 
DETPI=DRTP 
CONTINUE 

WAS THEEE A HAIL STORH (BASED ON A ONIFORH RANDOM PROBABILITY 
AS COMPARED TO A TYPICAL MONTHLY FREQOENCY) ? ? 

I F (RANDOM (23) . L T . F H A I L ( I ) ) H A I L ( I ) = 1 . 0 

WAS THEEE A FEOST (A PERIOD OF 4 DEGREE-HOORS BELOW 32 DEGREES 
DOEISG ANY MONTH)?? 

CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 

(GCLIH 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIH 
CLIH 
CLIH 
CLIH 
CLIH 
CLIM 
CLIM 
CLIM 
CLIM 
CLIM 
CLIH 
CLIH 

FCLIH 
CLIH 
CLIH 
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11 5 
120 
125 
130 
135 
140 
145 
150 
155 
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165 
170 
175 
180 
185 
190 
195 
20 0 
205 
210 
215 
220 
225 
230 
23 5 
240 
245 
250 
255 
260 
265 
270 
275 



77 ORNL/TM-7023 

APPENDIX (Continued) 

TFRST(I)=(32.0-(Z(2)*F*THPSD(I)+FTEHP (I)))*5.0*EANDOH(24) CLIM 280 
IF (TFEST(I) .GE. 4.0) FEOST(I)=1.0 CLIM 285 

20 CONTINOE CLIM 290 
IF (LI.EQ.O) GO TO 40 CLIM 295 

C..«.. CLIM 300 
C„.. WPITE OUT WEATHEB CONDITIONS FOE THIS YEAE. CLIM 305 
C.. CLIM 310 

W E I T E ( 1 0 2 , 9 0 0 0 ) CLIM 315 
W E I T E { I 0 2 , 9 0 0 1 ) CLIM 320 
W E I T E ( I C 2 , 9 0 0 2 ) CLIM 3 2 5 
DO 30 1 = 1 , 8 CLIM 330 

W E I T E ( I 0 2 , 9 0 0 3 ) 1 , F R O S T ( I ) , I , H A I L { I ) CLIM 335 
30 CONTINUE CLIM 340 

I F (DRTP.LE. 12) WRITE (102 , 9 0 0 4 ) CLIM 345 
I F (DRTP.GT.12 .AND.DETP.LE.14) W E I T E ( 1 0 2 , 9 0 0 5 ) CLIM 350 
I F (DRTP.GT.14 .AND.DETP.LE.16) WPITE ( 1 0 2 , 9 0 0 6 ) CLIM 355 
I F (DETE.GT. 1 6 . AND.DETP.LE.20) WEITE ( 1 0 2 , 900'') CLIM 3 6 0 
I F (DRTP. GT. 2 0 . AND. DETP.LE. 24) WR ITE ( 1 0 2 , 9008) CLIM 365 
I F (DRTP.GT.24) WEITE ( 1 0 2 , 9 0 0 9 ) CLIM 370 
I P (DRTPI.GT. 6) WRITE(IO2,9010) CLIM 375 

40 CONTINUE CLIM 380 
EETOEN CLIM 385 

9 0 0 0 FOEHAT ( 1 H 0 , ' T H I S SEASONS WEATHEE:') CLIM 390 
9 0 0 1 FOEHAT ( 1 H 0 , ' FEOST AND HAIL CODE:') CLIM 395 
9 0 0 2 FOBMAT(1H0,' STOBH TYPE(MONTH)=(0=NO EVENT,1=EVENT)•) CLIM 400 
9003 FOEHATC FEOST" , 1 1 , • = ' , F 8 . 2 , 3X , • H AIL • , 1 1 , • = « , F 8 . 2) CLIM 405 
9 0 0 4 FOEHATC PBECIPITATION CONDITIONS THIS YEAE WEEE HOHID.') CLIM 410 
9 0 0 5 FOEHATC PBECIPITATION CONDITIONS THIS YEAE WEEE SOBHOHID.') CLIM 415 
9006 FOEHATC PBECIPITATION CONDITIONS THIS YEAE WEBE DEY. ') CLIM 420 
9 0 0 7 FOEHATC PBECIPITATION CONDITIONS THIS YEAE WEEE A E I D . ' ) CLIM 42 5 
9008 FOBBAT C PBECIPITATION CONDITIONS THIS YEAE WEBE X E B I C ) CLIM 430 
9 0 0 9 FOEHATC PBECIPITATION CONDITIONS THIS YEAE WEEE EATNLESS.') CLIH 435 
9 0 1 0 FOBBATC THEEE HAS BEEN AN EAELY SEASON DEOOGHT.') CLIM 440 

END CLIM 445 
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DEMA 
DEMA 
DEMA 
DEMA 
DEMA 
DEMA 
DEMA 
DEMA 
DEMA 
DEMA 
DEMA 
DEMA 
DEMA 
DEMA 
DEMA 
DEMA 
DEMA 
DEMA 
DEMA 
DEMA 
DEMA 
DEMA 
DEMA 
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95 
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105 
110 

SUBROUTINE DEMAND (NFAM,IDKNT) 
COHHON / E N L O S S / ELOSS ( 1 0 0 0 ) , E L O S S P ( 1 0 0 0 ) 
COMMON / F A M I L / H U S B ( 1 0 0 0 ) . W I F E ( 1 0 0 0 ) , N C H I L D ( 1 0 0 0 ) 
COMMON / l A G E S / IHUSB ( 1 0 0 0 ) , I W I F E ( 1 0 0 0 ) , I C H I L D ( 5 0 0 0 ) 
COMMON / T S E X / K I D S E X ( 5 0 0 0 ) 

C 
C . . . T H I S SOBROOTINE CALCOLATES THE AHOONT OF ENERGY THE FRHILY 
C . . . REQUIRES BASED ON AGE AND SEX OF FAHILY HEHBERS. 
C „ . . 

E N E E D H = 0 . 0 
ENEEDW=0.0 
ENEEDC=0. 0 
OLD = IHOSB(NFAM) 
I F ( I H O S B ( N F A M ) . G T . O . A N D . I H O S B ( N F A M ) . L T . 2 0 ) ENEEDH=OLD + 2 9 6 8 1 . + 

> 2 3 4 0 7 4 . 
I F (IHUSB(NFAM).GE.20,AND,IHUSB(NFAM),LT.30) ENEEDH=744530. 
I F (IHOSB(NFAM).GE.30,AND,IHOSB(NFAM).LE.65) ENEEDH=OLD* ( -5680. )+DEMA 

> 9 9 9 0 0 9 . 
I F (IHUSB (NFAM) ,GT. 65) ENEEDH=575 875 . 
OLD=IWIFE(NFAM) 
I F (IWIFE(NFAH) .GT.O.AND.IWIFE(NFAM) . L T . 20) ENEEDW = OLD * 1 8 9 2 7 . • 

> 2 9 2 9 9 3 . 
I F (IWIFE(NFAM) .GE.20.AND.IWIFE(NFAH) . L T . 30) ENEEDW=612105. 
IP (IWIFE(NFAM) . G E . 3 0 . AND.IWIFE(NPAM) . L E . 65) ENEEDW=OLD* ( - 4 4 8 3 . ) + D E M A 115 

> 7 8 7 6 5 9 . DEMA 120 
IF (IWIFE (NFAH) .GT. 65) ENEEDW=452 9 6 5 . DEMA 125 
I F (NCHILD (NFAH) .EQ.O) GO TO 3 0 DEMA 130 
NN=IDKNT+NCHILD(NFAM)-1 DEHA 135 
DO 20 J=IDKNT,NN DEMA 140 

OLD=ICHILD(J) DEMA 145 
IF (KTDSEX (J) .LT.O) GO TO 10 DEMA 150 
IF (ICHILD(J) . L T . 2 0 ) ENEEDC=ENEEDC+OLD+29681.+234074. DEMA 155 
IF (ICHILD(J) . G E . 2 0 . AND. ICHILD(J) . L T . 30) ENEEDC=ENEEDC+744530. DEMA 160 
IF (ICHILD (J) . G E . 3 0 . AND. ICHILD (J) . L E . 6 5 ) ENEEDC=ENEEDC+OLD * ( - DEHA 165 

> 5 6 8 0 . ) • g g g o o g . DEMA I 7 O 
IF (ICHILD ( J ) . G T . 6 5 ) ENEEDC=ENEEDC+575875. DEHA 175 
GO TC 20 DEMA 180 

10 IF ( I C H I L D ( J ) , L T . 2 0 ) ENEEDC=ENEEDC+OLD*18927.+292992. DEMA 185 
I P (ICHILD(J) . G E . 2 0 . AND,ICHILD(J) . L T . 3 0 ) ENEEDC=ENEEDC+612105. DEMA 190 
IF (ICHILD ( J ) . G E . 3 0 . A N D . I C H I L D ( J ) - L E . 6 5 ) ENEEDC=ENEEDC+OLD * ( - DEMA 195 

> 4 4 8 3 . ) • 7 8 7 6 5 9 . DEMA 200 
IF (ICHILD ( J ) . G T . 6 5 ) ENEEDC=ENEEDC+452965. DEMA 2 0 5 

20 CONTINOE DEMA 2 1 0 
3 0 CONTINOE DEMA 2 1 5 

ELOSS(NFAH)=ENEEDH+ENEEDW+ENEEDC DEHA 220 
RETURN DEMA 2 2 5 
END DEMA 230 
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c... 
c... 
c... 

c . 

10 
20 

c... 
c„.. 
c 

SUBROUTINE HIGRAT (NFAH,IDKNT) 
COHBON /ENNET/ ENET(1000) 
COHHON /FAMIL/ HOSB ( 1 0 0 0 ) ,WIFE (1000) ,NCHILD(1000) 
COHHON / l A G E S / IHOSB ( 1 0 0 0 ) , I W I F E ( 1 0 0 0 ) , I C H I L D ( 5 0 0 0 ) 
COBHON / I S E X / KIDSEX(5000) 
COHHON / S T A T S / NFAHI,KIDTOT,POPTOT,FAMPOP(1000) ,IDCLAN ( 1 0 0 0 ) 
INTEGER HOSB,FABPOP,WIFE,CHILD,ABLET,ABLE 
REAL MIGPRB,HIGTOT 

THIS SOBROOTINE ALLOWS FAMILY IN DEFICIT TO GAIN A SHALL 
AHOONT OF ENEEGY BY ASSOHING THAT THE HUSBAND AND BALE 
CHILDREN OLDER THAN 18 TEHPORAEILY MIGRATE AWAY TO 
THE LOWLANDS TO EAEN MONEY. 

HIGPEB = 0. 0 
I F (RANCOM(25) .GT.0.5) HIGPEB=1.0 
ABLET=0 
ABLE=0 
I F (NCHILD(NFAH) .EQ.O) GO TO 20 
NN=IDKNT+NCHILD(NFAH)-1 
DO 10 J=IDKNT,NN 

I F ( K I D S E X ( J ) . L T . O . A N D . I C H I L D ( J ) . G T . 1 8 ) ABLE=1 
ABLET=ABLET+ABLE 
CONTINOE 

CONTINOE 
HIGTOT=1.0 
IF (HOSB(NFAH), 
I F (HOSB(NFAH). 
I F (HOSB(NPAH), 

LT.O.AND.ABLET.LT.0) MIGTOT=0.0 
GT-0.AND.WIFE (NFAM).GT.O.AND.ABLET.GT.0) MIGT0T=2.0 
LT.O.AND.WIFE(NFAM) . GT.O.AND.ABLET. GT,1) MIGT0T=2.0 

EEDOCE ENEBGY DEFICIT 

I F (ENET(NFAM).LT.0 .0) ENET (NFAM)=ENET(NFAH)• 41500*HIGPBB*BIGTOT 
RETOEN 
END 

MIGB 
MIGB 
HIGR 
MIGR 
HIGR 
HIGR 
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MIGR 
MIGR 
MIGB 
MIGB 
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MIGE 
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SOBEODTINE HEED(NFAH,IDKNT) 
COHHON /ANIMAL/ N A N I H L ( 3 , 3 , 1 0 0 0 ) , N A ( 1 0 0 0 ) ,NS ( 1 0 0 0 ) , N Y (1000) 
COHHON /CLAN/ CLNSE(50) , ICLNAN(3, 3,50),NOMCLN 
COBHON /ENNET/ ENET(1000) 
COHBON /ENGAIN/ E G A I N P ( 1 0 0 0 ) , E G A I N A ( 1 0 0 0 ) , E G A I N H ( 1 0 0 0 ) 
COHHON /ENLOSS/ E L O S S ( 1 0 0 0 ) , E L 0 S S P ( 1 0 0 0 ) 
COHHON / S T A T S / NFAHI,KIDTOT,P0Pr0T,FAMP0P ( 1 0 0 0 ) , I D C L A N ( 1 0 0 0 ) 
DIHENSICN X(15) ,CASH ( 1 0 0 0 ) ,KK(6) ,LOWLIH ( 3 , 3 ) ,N0LDAN ( 3 , 3 , 1 0 0 0 ) 
DIMENSION Z(2) 
INTEGEE S P E C I E , A G E , P B I C E ( 3 ) , C A L 0 E Y ( 3 , 3 ) 
TNTEGEE FAMPOP,POPTOT,TOTHED 
SEAL WOCLS ( 3 , 3 ) ,WOOLGN(1000) ,NETCST,HBKT,HEATD,KILNOH 
PEAL KILSE 
DATA W O O L S / 0 . 0 , 1 0 . 8 , 2 1 . 6 , 0 . 0 , 0 , 0 , 0 . 0 , 0 . 0 , 5 4 . 1 , 1 0 8 . 2 / 
DATA K K / 9 , 8 , 6 , 5 , 3 , 2 / 
DATA P B I C E / 4 0 0 , 1 5 0 , 3 0 0 / 
DATA CAlOBY/2 3 1 3 8 , 4 6 2 7 7 , 9 2 5 5 4 , 4 5 8 0 , 9 1 6 0 . 1 8 3 2 1 , 1 5 5 0 8 , 3 1 0 1 5 , 6 2 0 3 0 / 
DATA L O W L I M / 9 , 9 , 1 5 , 9 , 9 , 1 5 , 9 , 9 . 1 5 / 
DATA N C T / 0 / 

C . . . 
C . . . THIS SOBBOOTTNE OPDATES HEED POPOLATION AND 
C , CALCOLATES ENERGY GAINFD FEOM HEEDING ACTIVITIES. 

C ZEEO STOEAGE AEEAYS 
C . . . 

EGAINA(NFAM)=0.0 
EGAINH(NFAM) = 0 . 0 
CASH(NFAM)=0.0 
WOOLGN(NFAM)=0.0 
TOTHED=0 

C . . . TOTAL HERD SIZE AND SAVE PEE-OPDATED HEED VALUES (NOLDAN) 
C . . . 

DO 10 SFECIE=1,3 
DO 10 AGE=1,3 

TOTHBD=TOTHED+NANIML(AGE,SPECIE,NFAH) 
NOLDAN(AGE,SPECIE,NFAH)=NANIHL (AGE,SPECIE,NFAM) 

10 CONTINUE 
I P (TOTHBD.GT.1) GO TO 20 
GO TO 120 

20 DO 50 J = 1 , 1 5 
NCT = NCT • 1 
IF (HCT.EQ.2) GO TO 30 
CALL GGN0RD(36 ,37 ,Z) 
GO TO 40 

30 Z(1 ) = Z(2 ) 
NCT = 0 

40 X ( J ) = Z ( 1 ) 
50 CONTINUE 

C . . . 
C UPDATE HERD POPULATION 
C 

NANIBL ( 1 , 1 ,NFAH)=.39*NANIHL(3 , 1, NPAH) - ( . 06*X ( 1) • . 12) * ( . 3 9 * 
> NANIHL(3,1 ,NPAH)) 

IP ( N i N I B L ( 1 , 1,NFAB) .LE.O) NANIHL ( 1 , 1 ,NPAH) =0 
NANIBL ( 2 , 1 , N F A B ) = N 0 L D A H ( 1 , 1 , N F A B ) - ( . 0 2*X(2) • . 0 4 ) *N0LDAN(1 , 1 , NFAB) HERD 275 
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I F {NANIML(2, 
NANIHL ( 3 , 1 , N F 

> *N0LDAN(3,1, 
IF (NANIHL(3, 
NANIHL(1,2,NF 

> NANIHL (3,2,N 
IF (NANIHL(1, 
NANIHL(2,2,NF 
IP (NANIHL(2. 
NANIHL (3.2.NF 

> *NOLDAN(3.2, 
IF (NANIML(3, 
MANIML (1,3,NF 

> NANTML(1,3,N 
I F (NANIHL ( 1 , 
NANIHL ( 2 , 3 , N F 

> NFAH) 
I F (NANIML(2, 
NANIHL(3,3 ,KF 

> .04)*NOLDAN( 
I P (NANIML(3, 

C„ 
C. 
C . 

C . 
c . 
C , 

1,NFAM),LE 
AM)=NOLOAN 
N F A M ) - ( . 0 2 
I.NFAM) .LE 
AH)=.39*NA 
FAH) ) 
2,NFAM).LE 
AM)=NOLDAN 
2,NFAM).LE 
AM)=NOLDAN 
NFAM)- ( . 0 2 
2,NFAM).LE 
AM)=.46*NA 
FAM) ) 
3,NFAM).LE 
AM)=NOLDAN 

. 0 ) NANIHL 
(2 ,1 ,NFAH) 
*t (3)+, 04) 
. 0 ) NANIHL 
N I H L ( 3 , 2 , N 

. 0 ) NANIHL 
(1,2,NFAM) 
. 0 ) NANIHL 
(3,2,NFAH) 

*X(9 ) + . 0 4 ) 
. 0 ) NANIHL 
NIML ( 3 , 3 , N 

. 0 ) NANIHL 
(1 ,3 ,NFAH) 

3,NFAH).LE.O) NANIML 
AM)=NOLDAN(3,3,NFAH) 
3.3,NFAH)- (.02*X(14) 
3,NFAH).LE.O) NANIHL 

(2, 1,NFAM)=0 
+ N0LDAN(3,1,NFAM) -(.02*X(4) +.04) 
• NOLDAN (2,1,NFAM) 
(3,1 ,HFAM)=0 
rAH)-(.06*X(6)+.12) •(.39 + 

(1,2,NFAH) =0 
-{-02+X(7)+,04) *NOLDAN (1,2,NFAM) 
{2,2,NFAM)=0 
• NOLDAN (2, 2, NFAM) - ( .02*X (8) + . 04) 
*NOLDAN(2,2,NFAM) 
(3,2,NFAH) =0 
FAM)-(,06*X (11)+, 12) *(-46* 

(1, 3,NFAM) =0 
-( . 02*X( 12)+.04) *N0LDAN(1,3, 

(2,3,NFAM) =0 
+N0LDAN(2,3,NFAM) -(,02*X(13) + 
•,04) *N0LDAS(2,3,NFAM) 
(3,3,NFAM) =0 

C. 
C-
c. 

CALCULATE ENERGY GAIN FROM CONSUMING DEAD ANIMALS 

DEDCAL=0 
DEDCAL=DEDCAL+(NANIML(2,1,NFAH)-N0LDAN(1.1.NFAM)) *CALORY(2,1) 
DEDCAL=DEDCAL+(NANIML(3.1.NFAM)-NOLDAN(2, 1,NFAH) -NOLDAN ( 3 , 1,NFAM) 

> )*CALOPY ( 3 , 1 ) 
DEDCAL=DEDCAL+(NANIML(2,2,NFAH)-NOLOAN(1,2,NFAH) ) •CALORY(2,2) 
DEDCAL=DEDCAL+(NANIHL ( 3 , 2 , NFAM)-NOLDAN ( 3 , 2 , NFAM)-NOLDAN (2 , 2 , NFAM) 

> )*CALOFY(3,2) 
DEDCAL=DEDCAL+(NANIHL(2,3,NFAH)-NOLDAN(1.3,NFAM)) *CALORY(2,3) 
DEDCAL=DEDCAL+(NANIML ( 3 , 3 , NFAM)-NOLDAN ( 3 , 3 , NFAH)-NOLDAN (2 , 3 , NFAH) 

> ) •CALORY(3 ,3) 
HEATD=.04+ELOSS(NFAH) 
DEMAND=HEATD+DEDCAL 
EGAINA(NFAM) =-DEDCAL 
I F (DEMAND.LE.0.0) GO TO 70 

SLAUGHTER ADULT SHEEP TO FILL HEAT DEHAND 

NUHTHR=NANIHL(3,2,NFAH)-L0WLIM ( 3 , 2 ) 
I F (NOHTHR.LE.O) GO TO 70 
DO 60 I=1,NUMTHR 

NANI ML ( 3 , 2 , NFAB)= NANI ML ( 3 , 2 , NFAH) - 1 
WOOLGN (NFAM) =WOOLGN (NFAH) •WOOLS ( 3 , 2) 
DEHAND=DEHAND-CALORY(3,2) 
EGAINA(NFAH)=EGAINA(NFAH)•CALORY(3,2) 
IF (DEHAND.LE.0,0) GO TO 70 

60 CONTINUE 
7 0 CONTINUE 

CALCULATE MONETARY GAIN FROH WOOL 

DO 80 SPECIE=1 ,3 
DO 8 0 AGE=1,3 

WOOLGN(NFAH)=WOOLGN(NFAH)•NANIHL(AGE,SPECIE,NFAH)*WOOLS 
> (AGE,SPECIE) 
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c... 
c... 
c... 

C , - 4 
c. „ . 
c . . . 

c.. . 
c . . . 

80 CONTINOE 

CALCOIATE ENERGY REQUIRED FEOM MARKET 
(CONVERTED INTO CASH UNITS) 

HRKT= - (ENET(NFAM)) -EGAI NA (NFAM) 
NETCST= (BRKT/377.)-WOOLGN(N'AM) 

STORE INFORHATION ON ENERGY GAINED FROH WOOL SALES 

EGAINH(NFAH)=WOOLGN(NFAH)+377. 
I F (NETCST.LE.0 .0 ) GO TO 110 

SELL LIVE ADULT ALPACAS INTO MAEKET 

T=0 
90 1=1+1 

IF ( I - GT. 6) GO TO 1 1 0 
AGE=BOD (KK(I) , 3 ) 
I F (AGE.EQ.O) AGE=3 
SPECIE= ((KK(I)-AGE) / 3 ) +1 
DO 100 J J = 1 , 1 0 0 

IF (NANIBL (AGE,SPECIE, NFAH) . L E . 9 ) GO TO 90 
CASH (NPAH) =CASH(NFAH) •PRICE (SPECIE) 
NANIKL(AGE,SPECIE,NFAM)=NANIHL (AGE,SPECIE,NFAH)-1 

UPDATE ENEEGY GAIN FEOM HAEKET (WOOL • ANIHAL SALES) 

EGAINH(NFAH)=EGAINM(NFAH) + ( P B I C E ( S P E C I E ) + 3 7 7 . ) 

CAN ENOUGH ENEEGY NOW BE BOUGHT? 

IF (CASH(NFAB) „GE.NETCST) GOTO 110 
CONTINOE 

CALCULATE HOW BUCH ENEEGY DEFICIT STILL BEHAINS AFTEB ANIBAL 
SALES (TOTAL CASH MADE IN SALES BINDS AHOUNT REQUIRED FROH 

HARKET, AND HULTIPLIED BY THE CALORIES OF ENERGY PER UNIT 
CASH) . 

ENET(NFAH)= (CASH (NFAH)-NETCST) + 3 7 7 . 
I F (ENET(NFAH).LT.O) RETORN 

PLACE EXCESS ENEBGY INTO CLAN STOEAGE 

CLNSB(IDCLAN(NFAH))=ENET(NFAB)+CLNSB(IDCLAN(NFAH)) 
ENET(NPAH)=0.0 

120 CONTINUE 
EETOEN 
END 

C. . . 
C, . . 
C. . „ 

C. . . 
C 

c. ... 
100 

c..„ 
c.... 

c 
c . . . 

110 

c... 

HEED 
HERD 
HERD 
HERD 
HERD 
HEED 
HEED 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HEED 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HERD 
HEED 
HERD 
HERD 

570 
575 
580 
585 
590 
595 
600 
60 5 
610 
615 
62 0 
62 5 
630 
63 5 
640 
645 
650 
655 
660 
665 
670 
675 
680 
685 
690 
695 
700 
705 
710 
•^^5 
720 
72 5 
730 
73 5 
740 
74 5 
750 
755 
760 
76 5 
77 0 
775 
780 
•'85 
790 
795 
800 
805 
810 
815 
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SOBROOTINE DIST DIST 0 
COHBON /CLAN/ CLNSB (50) .ICLNAN ( 3 . 3 , 5 0 ) , N O H C L N DIST 5 
COBHON /ENNET/ ENET (1000) DIST 10 
COHHON / S T A T S / NFAHI,KIDTOT,POPTOT,FABPOP (1000 ) , IDCLAN (1000) DIST 15 

C DIST 20 
C DISTBIBOTE SOBPLUS FOOD TO FAHILIES IN NEED DIST 25 
C . „ . DIST 30 

DO 20 NFAM=1,NFAHI DIST 35 
IF (ENET(NFAH).GE.0 .0) GO TO 20 DIST 40 
IF (CLNSB(IDCLAN(NFAH)).LE.O.0) GO TO 20 DIST 45 
IF ( (CLNSR (IDCLAN(NFAH))•ENET(NFAH)) .LT.0 .0 ) GO TO 10 DIST 50 
CLNSB(IDCLAN(NFAH) )=CLNSR (IDCLAN(NFAH) )+ENET(NFAM) DIST 55 
ENET (NPAH)=0.0 DISI 60 
GO TO 20 DIST 65 

10 ENET (NFAH) =ENET (NFAM)+CLNSE (IDCLAN (NFAH)) DIST 70 
CLNSE(IDCLAN(NPAH))=0.0 DIST 75 

DIST 80 
DIST 85 

OD SURPLUSES DIST 90 
DIST 95 
DIST 100 
DIST 105 
DIST 110 
DIST 115 
DIST 120 

20 
C... 
C... 

30 

CONTINOE 

ZEEO ALL CLAN 

DO 30 1=1,50 
CLNSE(I)=0.0 
CONTINUE 

EETUEN 
END 
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c.. . 
c 
c 
c.. . 
c 
c,. . 
c.. . 
c. . . 
c 
c 
c 
c 

PONCTION NEWNOH(POP,HOH) 
IHTEGEB+4 POP,BOB,CPENT(20) 
COHHON /CPAENT/ lEOW.CPENT.KOONT 

THIS PONCTION ASSIGNS A UNIQUE NOHBEB TO EACH INDIVIDUAL 
WHO ENTEBS THE POPULATION. THE INFOEHATION IS CUEEENTLY 
STOEED ON A DIEECT ACCESS DEVICE. THE UPPER LIBIT 
ON TOTAL INDIVIDUALS I S 2 0 . 0 0 0 , 

THIS INPOEBATION IS OSED IN THE PBE-HAEITAL CHECK 
FOE EELATEDNESS BETWEEN INDIVIDUALS. IT CAN ALSO BE OSED 
TO PEODOCE FAHILY ANCESTEY TEEES (SEE PEOGEAH T B E E . F 4 ) . 

. INITIALIZE 

I P (POP.GE.O) GO TO 10 
IROW = 1 
KOONT = 1 
NEW NOB = 0 
N = NEWKOH 
RETURN 

C-
C ASSIGN NOHBER TO NEW INDIVIDUAL 
C„ 

10 NEWNOB = N + 1 
N = NEWNDH 
I F (NEWNOB.LE.19999) GO TO 20 
WRITE(6 .9000) NEWNOH.IROW 
STOP 

20 CONTINOE 
C-
C EECOED PAEENTS 
C 

NPOP = M O D ( ( 2 * N ) - 1 , 2 0 ) 
NHOH = BOD(2*N,20) 
I F (NBOH.LB-0) GO TO 30 
CPENT(NPOP) = POP 
CPBNT(NHOM) = BOH 
EETOEN 

C. 
C„ 
C. 

30 

40 

9000 
9001 

PABENT BOFFEB POLL, WEITE ONTO EANDOH ACCESS 

NBOB = 20 
CPBNT(NPOP) = POP 
CPRNT(NHOB) = HOB 
IROW = KOONT 
WRITE(8'IROW) CPBNT 
KOONT = KOONT + 1 
DO 40 1 = 1 , 2 0 

CPRNT(I) = 0 
CONTINOE 

RETOEN 
FOBBAT (IX,'NEWNOB=' , 1 1 0 , ' I E O W = » , I 1 0 ) 
FOEHAT ( 2 0 1 4 ) 
END 

NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NFWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
NEWN 
HEWN 

0 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 
105 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 
160 
165 
170 
175 
180 
185 
190 
195 
200 
205 
210 
215 
220 
225 
230 
235 
240 
245 
250 
255 
260 
265 
270 
275 
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FUNCTION NBELTV(H1,H2,K) 
INTEGEB+4 PARENT ( 2 0 ) , R E L T V ( 1 5 . 2 ) , C P R N T ( 2 0 ) 
COBMON /CPAENT/ lEOW,CPBNT,KOONT 

C . . . - - . 
C o . . THIS FONCTIO 
C „ - , ACCESS DEV 
C Ml AND H2 A 
C HEELTV: THE 
C - . . , . . K: DEPTH OP 

C 3 
C . . . . . ECT 
C. . . . . IF 
C... CPBNT: AREA 
C THE 
C , , „ . . RELTV: AREA 
C . . . COHP 
C . . . PARE 
C . . . , - . 
C INITIALIZE 
C 

DO 10 L=1 ,2 
DO 10 KK=1 , 15 

BELTV(KK,L) 
10 CONTINOE 

EELTV(1,1) = HI 
RELTV ( 1 , 2 ) = M2 
DO 80 L = 1 , 2 

IDEPTH = (2**K) - 1 
DO 70 J=1.IDEPTH 

lEOW = (RELTV ( J , L ) + 9 ) / 1 0 
I F (IBOW.GT.2000) GO TO 20 
GO TO 30 

2 0 WEITE ( 6 , 9 0 0 1 ) J,L.BELTV (J .L) . lEOH 
WEITE(6 ,9002) H1,H2 
WBITE(6 ,9000) (RELTV ( I , L ) . 1 = 1 , 1 5 ) 

30 IF (IROW.EQ.O) GO TO 7 0 
IF (IBOW.NE.KOUNT) GO TO 50 

N EETBIE/ES ANCESTEY INFOEHATION STOEED ON DIEECT 
ICE. 
EE THE INDIVIDUAL NUHBEES OF POTENTIAL MATES 
NUMBER OF ANCESTORS IN COHHON 
SEARCH FOB ANCESTOES 
PAEENTS 
GEANDPAEENTS 
GEEATGEANDPAEENTS 

K>3 THE AEPAY BELTV HOST BE ENLAEGED 
Y OF INDIVIDUALS WHICH HAVE NOT BEEN WEITTEN ONTO 
OUTPUT DEVICE 
Y IN WHICH DIEECT ANCESTOBS ABE ACCUHULATED FOP 
AEISON. INDIVIDUALS ABE IN THE OEDEE OF SELF (1) , 
NTS (2-3) ,GBANDPABENrS(4-7) , ETC, 

= 0 

C. 
c„ 
C-

40 

50 
60 

70 
80 

CHECK TO SEE I F INFOEHATION NEEDED IS IN CPBNT AEBAY 

DO 40 IB=1,20 
PABENT (IE) = CPBNT(IE) 
CONTINOE 

GO TO 6 0 
BEAD (8'IBOW) PABENT 
NBOH = 2 • HOD (BELTV (J,L),10) 
IF (NBOB,EQ.O) NHOH = 20 
NPOP = NHOH - 1 
INSERT = 2 • J 
BELTV (INSEET,L) = PABENT (NHOH) 
RELTV(INSEET + 1,L) = PARENT(NPOP) 
CONTINOE 

CONTINOE 
NBELTV = 0 

NBEL 
NEEL 
NBEL 
NREL 
NEEL 
NEEL 
NREL 
NREL 
NREL 
NEEL 
NEEL 
NEEL 
NBEL 
NEEL 
NBEL 
NEEL 
NREL 
NREL 
NREL 
NEEL 
NEEL 
NEEL 
NEEL 
NEEL 
NREL 
NREL 
NREL 
NREL 
NREL 
NREL 
NREL 
NREL 
NREL 
NREL 
NREL 
NREL 
NREL 
NREL 
NEEL 
NREL 
NREL 
NEEL 
NEEL 
NBEL 
NBEL 
NEEL 
NEEL 
NBEL 
NEEL 
NEEL 
NREL 
NREL 
NBEL 
NREL 
NREL 
NBEL 

0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 
105 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 
160 
165 
170 
175 
180 
185 
190 
195 
200 
205 
210 
215 
220 
225 
230 
235 
240 
245 
250 
255 
260 
265 
270 
275 
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NBELS = (2++(K + 1) ) - 1 
DO 100 I=1,NEELS 

IF (BELTV(I,1).EQ.O,OB.BELTV(1,2),EQ.O) GO TO 100 
DO 90 J=1,NEELS 

IF (BELTV (1,1) ,EQ.BELTV(J,2)) NBELTV = NBELTV + 1 
90 CCNTINOE 

100 CONTINOE 
EETOEN 

9000 FOEHAT (IX,15(14,IX) ) 
9001 FOBHATC ' , ' B E L T V ( ' , 1 2 , ' ' , 1 2 , ' ) = ' , 1 4 , ' , I E 0 W = ' , I 4 ) 
9 0 0 2 FOEHATC ' , I 4 , 2 X , I 4 ) 

END 

NBEL 
NEEL 
NREL 
NREL 
NREL 
NREL 
NREL 
NEEL 
NREL 
NREL 
NREL 
NREL 

280 
285 
290 
29 5 
300 
305 
310 
315 
320 
325 
330 
335 
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FUNCTION EANDOH (NSEED) 
COHMON/SEED/USEED(45) 
INTEGER USEED 
REAL+4 ENEW 
INTEGER P L U S / Z 1 0 0 0 0 0 0 / , I B I T / Z 4 0 0 0 0 0 0 0 / , H E X / Z 1 0 0 0 3 / 
INTEGER OLD,NEW 
LOGICAL+1 NOBMAL/.FALSE./ 
EQOIVALENCE(NEW,ENEW) 

CCCCCCCC 
CCCCCCCC 
C THIS FUNCTION IS USED TO GENEEATE UNIFOEM 
C BANDCM NUHBEES USED IN THE STOCHIASTIC FUNCTIONS OF 
C „ . . THE HODEL. THIS FUNCTION I S SPECIFIC TO IBM COMPUTEES 
C - AND SHOULD BE HODIFIED FOE OTHEE SYSTEMS 
C 

OLD = HEX*OSEED(NSEED) 
USEED(NSEED) = lABS (OLD) 
NEW=OLD/256 
I F (NEW.LE.O) NEW=NEW+PLOS 
'?EW=NEW+IBIT 
BANDOH = ENEW+0.0 
EETUEN 
END 

BAND 
RAND 
RAND 
RAND 
BAN" 
BAND 
BAND 
RAND 
BAND 
RAND 
RAND 
RAND 
RAND 
RAND 
RAND 
BAND 
BAND 
RAND 
RAND 
BAND 
RAND 
RAND 
RAND 

0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
•'5 

80 
85 
90 
95 
100 
105 
110 
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SOBEOUTINE GGNOED(NSEED1,NSEED2,Z) 
DIMENSION Z (1) 
DATA P I 2 / 0 . 6 2 8 3 1 8 5 3 E 0 1 / 

C THIS SOBBOOTTNE GENEEATES NOBMALLY DISTEIBOTED BANDOH NUHBEES 
C 

K = 0 
AI = EANDOM(NSEEDI) 
A2 = EANDOH (NSEED2) 
K = K+1 
Z(K) = SQBT(- .2E01 + ALOG(A1)) • S I N ( P I 2 * A 2 ) 
K = K+1 
Z(K) = SQBT(-0 .2E01+ALOG(A1))•COS (PI2 + A2) 
BETOEN 
END 

GGNO 
GGNO 
GGNO 
GGNO 
GGNO 
GGNO 
GGNO 
GGNO 
GGNO 
GGNO 
GGNO 
GGNO 
GGNO 
GGNO 

0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
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•(OSCS ISDUN BODEL 

m i T I S L CONDITIOSS 

FAHHY 
1 

12 
n 
n 
15 
16 
17 
18 
19 
20 
21 
22 
23 
211 
25 
26 
27 
28 
29 
30 
31 
3 2 
33 

314 

35 
36 
37 
38 
39 
no 

145 
146 
HI 
118 
149 
50 
51 
52 
53 
514 

55 
56 

6 
3 

20 
-I 

1 
IP 
18 

3 
18 

2 
17 

16 
10 
15 
15 
1 1 
17 

3 
9 

11 
16 
12 

S 
12 

10 
13 

1 
16 
13 
19 

7 
20 

7 
II 

18 

HDSBftSD 
57 
211 
29 
32 
51 
32 
31 
50 
31 
23 
35 
514 
21 
72 
36 
35 
511 
78 
59 
ni l 
2 ° 
51 
80 
6 1 
61 
66 
141 
27 
71 
20 
117 
3S 
31 
m 

39 
29 

62 
38 
23 
51 
25 
30 
35 
69 
148 
142 
143 
31 
69 
3 1 
211 
56 

mr5 
58 
35 
23 
29 
55 
311 
21 
113 
JU 
314 
22 
50 
23 
7 1 
23 
3 l | 
50 
69 
146 
6 2 
36 
147 
73 
63 
146 
• j q 

59 
23 
65 
31 
140 
29 
39 
142 
141 
59 
25 
27 
148 
63 
143 
28 
22 
55 
31 
31 
21 
7 0 
6 0 
58 
42 
26 
""6 
38 
33 
142 

CHILDREN 
0 / 
1 / 0 
0 / 
0 / 
3 / 3 
1/ 3 
0 / 
V 3 
0 / 
0 / 1 
0 / 
5 / 1 
0 / 
1 / 1 
0 / 
1 / 1 
2 / 2 
14/ 5 
2 / 0 
1 / 3 
0 / 
1 / 3 
2 / 14 
1 / 2 
1 / 3 
3 / 3 
3 / 14 
0 / 
2 / 3 
1 / 1 
0 / 2 
0 / 
0 / 1 
5 / 5 
1 / 14 
3 / 14 
0 / 
0 / 
2 / 14 
14/ 7 
2 / 4 
0 / 
0 / 
1 / 3 
1 / 0 
3 / 0 
0 / 

V 5 
0 / 
3 / 3 
14/ 2 
0 / 
a / 3 
0 / 2 
3/ 1 
V 0 

CHILD JGES SND SEXES 

' 2 , 

1 9 , 

3 , 

9 , 
1 8 , 

2 , 
7 , 
6 , 

1 2 , 
8 , 

1 2 , 
1 0 , 
1 2 , 

1 4 , 
7 , 

1 6 , 
1 ° , 

1 , 
1 1 , 

1 2 , 

4 , 
1 0 , 

1 5 , - 1 
7 , - 1 

1 1 , 

15 , 

6 , 
B, 

1 3 , 
0 , 

1 5 , -

6 , - 1 
0 , - 1 

17 , 1 
", 1 

1 6 , 1 
1 1 , 1 

5 , - 1 1 9 , 1 1 6 , - 1 
1 , - 1 

5 , 1 1 8 , - 1 2 0 , 

1 
1 6 , 
1 4 , 
1 
1 2 , 

1 1 5 , 

1 

1 1 8 . 1 1 7 , 

1 3 , - 1 
- 1 1 , 1 2 0 , 1 1 1 , - 1 
- 1 
- 1 2 0 , 1 1 1 , 1 1 7 , - 1 
- 1 9 , 1 1 , - 1 5 , 1 
- 1 1 5 , - 1 1 2 , 1 1 9 , - 1 2 0 , - 1 

- 1 1 5 , - 1 1 3 , 1 

6 , - 1 16, 1 1 4 , - 1 1 2 , 1 
2 , 1 1 6 , - 1 0 , - 1 8 , - 1 
1 , 1 2 , 1 3 , 1 6 , - 1 

- 1 1 4 , 1 1 7 , 1 1 4 , 1 

4 , - 1 1 3 , - 1 

2 0 , - 1 1 0 , 1 1 5 , 1 1 8 , - 1 1 6 , - 1 
1 7 , - 1 1 8 , - 1 2 0 , - 1 3 , - 1 1 3 , 1 

6 , - 1 1 1 , - 1 7 , 1 4 , - 1 3 , - 1 

1 3 , - 1 " , - 1 2 0 , - 1 

9 , 1 10 , 1 

7 , - 1 1 1 , 1 1 6 , 1 0 , - 1 

5 , 1 1 0 , - 1 

1 19 , 1 0 , - 1 1 2 , 1 1 2 , 
1 9 , 1 1 6 , 1 9 , - 1 1 8 , 

1 5 , 1 4 , 1 1 7 , - 1 1 1 , - 1 2 0 , 
1 . - 1 
8 , 1 3 , 1 0 , - 1 

6 , 1 
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5 7 

5 8 

5 9 

6 0 

6 1 

6 2 

6 3 

6 4 

6 5 

6 6 
6 7 

6 8 

6° 
7 0 

7 1 

7 2 

7 3 
7 4 

7 5 

7 6 
7 7 

7 8 
7 9 

8 0 

8 1 

8 2 
8 3 

8 4 

8 5 

9 6 

3 7 

8 8 

8 9 

oa 
9 1 

9 2 
9 3 

9 4 

9 5 

9 6 

9 7 

9 8 

9 9 

1 0 0 

TOTAL 

FAHILY 
1 

2 

3 
4 

5 

6 

7 

3 

9 

1 0 

1 1 

1 2 

1 3 
1 4 

1 5 

1 6 

1 7 

1 8 

1 9 

1 0 

1 3 

2 0 

2 0 

3 
1 5 
1 7 

2 
7 

9 

8 

4 

1 5 
1 

1 4 

1 3 

1 3 
8 

4 

6 

3 
3 

1 3 

a 
9 

1 8 

1 3 
1 7 

1 6 
8 

1 0 

1 1 
7 
q 

1 9 

8 

1 5 
1 5 

9 

1 1 
1 0 

1 5 
1 5 

1 5 

" • A i m ES = 

7 2 
4 4 

6 2 

3 4 

3 8 

4 1 

2 6 

3 2 

7 2 
5 9 

3 6 
6 7 

4 8 
2 4 

4 2 

4 1 

5 2 

3 3 
5 9 

6 2 

6 1 

6 3 
3 5 

5 1 
3 5 
Ua 

2 8 

2 6 

2 3 
4 9 

5 6 

5 5 

5 5 
3 4 

5 6 
5 7 

4 4 

4 3 

5 1 
7 q 

2 8 

5 9 

3 0 

4 3 
1 0 0 

LLAHAS 
6 5 
6 7 

7 2 

7 0 

6 7 

6 6 

7 3 

6 8 

6 0 

6 9 

7 0 

7 2 

6 6 

6 6 

7 3 

6 6 

6 1 

6 6 

6 8 

^ 8 

5 8 

4 9 

3 9 

2 1 

5 4 

3 3 

2 5 
7 1 

4 7 

3 8 

7 8 

4 7 

3 6 

6 3 

5 5 
5 4 

3 5 

4 4 

5 5 

6 0 

4 2 

3 2 

4 8 

3 9 

4 2 
3 7 

3 8 

3 6 
4 0 

5 3 

4 3 

6 0 
3 4 

5 3 

4 5 
5 7 

4 7 

4 2 
6 7 

3 1 

4 4 

2 1 

4 3 

TOTAL 

SHEEP 
1 1 0 

1 0 9 

1 1 1 

1 1 2 

1 0 8 

1 0 4 
1 1 7 

1 0 4 

1 0 9 

1 1 2 

1 1 0 

1 0 6 

1 1 0 

1 1 2 

1 1 2 

1 0 5 

1 0 6 

1 1 0 

1 0 8 

4 / 5 
1 / 3 
3 / 0 
0 / 3 
0 / 

2 / 1 
1 / 1 
0 / 

1 / 1 
0 / 2 
1 / 3 
7 / 1 
2 / 3 
V 0 
2 / 1 
0 / 2 
3 / 2 
0 / 2 
0 / 3 
1 / 3 
3 / 4 
0 / 2 
1 / 1 
1 / 2 
1 / 2 
2 / 4 
0 / 

2 / 0 
3 / 0 
2 / 2 
1 / 4 
0 / 2 
3 / 5 
0 / 2 
3 / 2 
0 / 1 
3 / 5 
1 / 6 
0 / 1 
3 / 7 
0 / 2 
1 / 0 
0 / 
2 / 1 

CHILDREN = 

1 6 , 

1 8 , -
1 2 , 
1 3 , -

1 7 , -
6 , -

9 , 

1 2 , -
7 . -

1 8 ) -
1 5 , -
1 1 , 

5 , -

1 0 , -
2 0 , 

•> _ 

o|-
1 9 , -

2 , 

4 , -
4 , 

1 7 , -
2 , -

6 , 

3 , 
6 , 

1 3 , -
1 5 , 

9 . -
q ^-
l ' , -

1 0 , 

1 3 . -
4 . 

1 2 . -
9 . -

8 , -

6 , -
7 , 

1 0 , -
3 2 7 

ALPACAS 
1 0 7 

1 1 3 

1 1 1 

1 0 6 

1 0 9 

1 1 4 

1 0 5 

9 9 

1 0 5 

1 0 2 

1 0 8 

1 0 5 

1 0 8 
1 0 8 

1 0 7 

1 1 0 

1 0 4 

1 0 8 

1 1 2 

3 . -

1 6 . 

1 9 , 
3 , -

1 6 , 

1 1 , 

1 4 , -
1 5 , -
1 8 . 

1 , 

5 , -

1 9 . 
3 . -

0 . -
1 , -

1 6 , -
1 8 , -

3 , -

5 , -
7 . -

1 5 . 
7 , -

1 0 , -

8 , 

1 5 , 
4 , 

1 3 , -
1 2 , -

5 , 

1 1 , -
1 8 . 

1 7 , 

1 , -

5 , -

6 , -

1 , 

SEX 

8 , 1 
4 , - 1 

1 . 1 
1 7 , - 1 

1 1 . 1 

0 . _ i 
2 ! 1 
5 . 1 

8 , 1 

2 0 . 1 

9 , - 1 
8 . - 1 
2 , - 1 

1 0 , - 1 
9 . 1 

1 0 , - 1 

14, 1 
1 8 , - 1 
1 2 . - 1 

6 , 1 

10, 1 

1 9 , - 1 
1 8 , - 1 

1 4 , - 1 

14, 1 
RATIO 

1 5 , - 1 
1 4 , - 1 

1 2 . - 1 
7 , 1 

1 0 , - 1 

6 . - 1 

5. 1 
5 . 1 

9 . 1 

6 . 1 
1 0 . - 1 

1 3 , - 1 

5 . - 1 

1 7 , - 1 
1 , - 1 

1 , 1 

E / l ) = 

1 8 , 1 

4 , 1 
1 0 . 1 

1 4 , 1 

1 6 , 1 

1 0 , - 1 

6 , - 1 

1 6 , - 1 

1 5 , - 1 

6 . 1 
1 4 . 1 

1 2 . - 1 

0 . 7 

1 5 . - 1 

2 . 1 

1 0 . - 1 

1 7 . - 1 

6 . - 1 

1 1 , - 1 
11 , - 1 

2 , - 1 

9 , - 1 

14 . 1 

1 8 . - 1 

0 , 1 

6 , - 1 
1 2 , - 1 

1 7 , - 1 

4 . 1 

1 4 , 1 

9 , - 1 

1 9 , - 1 

1 5 , - 1 
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20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4 f 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 

69 
75 
60 
68 
71 
62 
71 
71 
69 
73 
69 
68 
72 
68 
73 
67 
72 
67 
71 
65 
70 
66 
64 
66 
74 
62 
68 
66 
60 
70 
64 
68 
71 
69 
69 
61 
69 
68 
72 
64 
65 
69 
69 
65 
67 
66 
65 
73 
66 
71 
69 
67 
67 
71 
74 
66 
74 
67 
69 
74 
67 
67 
66 
64 
72 
69 

112 
106 
108 
110 
105 
113 
108 
110 
108 
108 
111 
105 
lO - -
107 
107 
110 
105 
114 
112 
111 
110 
113 
113 
11 1 
111 
11 1 
108 
11 1 
108 
108 
120 
109 
109 
115 
10 5 
106 
108 
106 
109 
113 
114 
113 
110 
107 
106 
101 
111 
109 
107 
107 
118 
113 
114 
116 
101 
108 
110 
110 
108 
106 
106 
106 
110 
105 
106 
117 

10O 
114 
112 
111 
111 
104 
115 
101 
110 
109 
101 
114 
110 
109 
109 
113 
110 
114 
112 
101 
111 
104 
10O 
110 
107 
106 
107 
110 
107 
109 
114 
111 
113 
108 
113 
108 
106 
111 
111 
109 
106 
114 
107 
110 
103 
111 
107 
11 1 
109 
105 
113 
112 
109 
113 
107 
108 
103 
105 
110 
108 
105 
107 
104 
109 
108 
110 
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86 
87 
88 
99 
OO 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
TOTAL 
TOTAL 

SHEEP 
SHE'P 

65 
64 
67 
62 
68 
69 
68 
67 
74 
67 
""0 
72 
72 
69 
65 

101 
109 
100 
110 
115 
109 
10° 
101 
113 
103 
107 
112 
107 
109 
112 

EQUIVALENTS = 
= 10912 TOTAL 1. 

102 
109 
104 
112 
110 

99 
110 
116 
108 
105 
110 
101 
109 
11 1 
100 

4 9 2 4 1 
LAHA = 6814 T O U L ALPACA 

F A I I L Y CLftN HUSBAND W I F E C H I L D P E N 

5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
20 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

6 
3 

20 
7 

1 
18 
18 

Q 

17 
18 

3 
1 8 
15 

4 
2 

17 
18 

4 
2 

16 
10 
15 
15 
1 1 
17 

3 
9 

11 
18 
12 

5 
12 
12 

2 
4 
2 

15 
7 

16 
10 

58 
25 
30 
33 
52 
33 
32 
51 
32 
24 
36 
55 
22 
73 
37 
36 
55 
79 
60 
45 
30 
52 
81 
62 
62 
67 
42 
28 
72 
30 
48 
39 
32 
42 
42 
46 
40 
30 
60 
45 
63 
39 
24 
52 

59 
36 
24 
30 
•"6 
35 
22 
44 
35 
35 
23 
51 
24 
72 
24 
35 
55 
70 
47 
63 
37 
48 
74 
64 
47 
80 
60 
24 
66 
32 
41 
30 
40 
43 
42 
60 
26 
28 
49 
64 
44 
29 
23 
56 

0 / 
1 / 0 
0 / 
0 / 
V 3 
1 / 3 
0 / 
1 / 3 
0 / 
0 / 1 
0 / 
5/ 1 
0/ 
1 / 1 
0 / 
1 / 1 
2 / 2 
4 / 5 
2 ' 0 
1 / 3 
0 / 
1 / 3 
2 / 4 
1 / 2 
3/ 3 
3/ 3 
3 / 4 
0 / 
2 / 3 
1 / 1 
0 / 2 
0/ 
0 / 1 
5/ 5 
1 / 4 
3/ 4 
0 / 
0 / 
2 / 4 
4 / 7 
2 / 4 
0 / 
0 / 
1 / 3 

8. 
10. 
1 " . 

2 . 

13, 
1 1 , 
1 3, 

2 , 
19, 
15, 

17, 
20, 

C H I L D AGES AND S F X " S 

6 , - 1 2 0 , 
2 , - 1 

1 2 , - 1 7 , - 1 1 8 , 1 

1 l " , - ! 2 1 , 

1 7 , - 1 
- 1 6 , - 1 1 6 , - 1 2 1 , - 1 1 2 , 1 1 9 , 1 1 8 , 1 

1 4 , - 1 
- 1 2 , 1 2 1 , 1 1 2 , - 1 

1 8 , 1 2 , - 1 
1 0 , 1 4 , - 1 2 1 , 1 1 2 , 1 1 8 , - 1 
1 7 , 1 2 0 , - 1 1 0 , 1 2 , - 1 6 , 1 
1 2 , 1 3 , - 1 1 6 , - 1 1 3 , 1 2 0 , - 1 2 1 , - 1 

1 4 , 1 1 , - 1 1 6 , - 1 1 4 , 1 

7 , - 1 17, 1 1 5 , - 1 1 3 , 1 5 , - 1 1 5 , 1 18 
3 , 1 I ' ' , - ! 1 , - 1 ° , - l 
2 , 1 3 . 1 4 . 1 7 , - 1 5 , - 1 1 4 , - 1 

2 1 , - 1 1 1 , 1 1 6 , 
1 8 , - 1 1 9 , - 1 2 1 , 

7 , - 1 1 2 , - 1 8 , 

1 1 9 , - 1 1 7 , - 1 
•1 4 , - 1 1 4 , 1 1 0 , 
1 5 , - 1 4 , - 1 
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as 
46 
4 7 

50 
51 
52 
53 
54 
5 5 
56 
5 7 
58 
59 
60 
61 
62 
63 
614 
6 5 
6 6 
6 7 
6 9 
6 9 
7 0 
71 
72 
73 
74 
7 5 
76 
7 7 
7 6 
7 9 
8 0 
81 
82 
83 
84 
8 5 
86 
87 
89 
89 
9 0 
91 
9 2 
9 3 
9 4 
9 5 
9 6 
97 
9 8 
9 9 

100 
T O T A l 
TOTAL 

F A I I i r 
1 
2 
3 

10 
1 

16 
13 
19 

13 
10 
IB 
20 
20 

3 
15 

15 
7 

13 
13 

6 
3 
3 

1 3 

18 
13 
17 
16 

2 
9 

19 
a 

15 
15 

9 
11 
10 
15 
15 
15 

POPOLSTIOS 
F A M I L I E S = 

2 6 
31 
3 6 
7 0 
49 
4 3 
44 
3 2 
7 0 
3 2 
25 
57 
•"3 
4 5 
6 3 
3 5 
3 9 
42 
27 
33 
7 3 
6 0 
3 7 
6 8 
4 9 
2 5 
4 3 
4 2 
53 
34 
6 0 
63 
62 
6 4 
3 6 
5 2 
3 6 
50 
29 
27 
2 4 
5 0 
57 
5 6 
56 
3 5 
5 7 
5 8 
4 5 
4 4 
5 2 
80 
29 
6 0 
3 1 
4 4 

100 

C H H HDSBAHD 
0 0 
AO 
0 0 
0 0 
0 0 
0 0 

3 2 
3 2 
2 2 
7 1 
6 1 
5 9 
4 3 
2 7 
-•7 
3 9 
3 4 
4 3 
• ' 9 
59 
5 0 
4 0 
2 2 
5 5 
3 4 
26 
7 2 
4 8 
3 9 
7 9 

5 6 
5 5 
3 6 
4 5 
5 6 
6 1 
4 3 
3 3 
4 9 
4 0 
4 3 
3 8 
3 9 
3 7 
4 1 
54 
4 4 
6 1 
3 5 
5 4 
4 6 
5 8 
4 8 
4 3 
6 8 
3 2 
4 5 
2 2 
4 4 

5 2 7 
TOTAL 

WIFE 
0 0 
BO 
0 0 
AO 
BO 
0 0 

1 / 0 
3 / 0 
0 / 
4 / 5 
0 / 
3/ 3 
4 / 2 
0 / 
'4/ 3 
0 / 2 
3/ 1 
1 / 0 
4 / 5 
1 / 3 
3 / 0 
0 / 3 
0 / 
2 / 1 
1 / 1 
0/ 
1 / 1 
0 / 2 
1 / 3 
7 / 1 
2/ 3 
1 / 0 
2 / 1 
0 / 2 
3/ 2 
0 / 2 
0 / 3 
1 / 3 
3/ 4 
0 / 2 
1 / 1 
1 / 2 
1 / 2 
2 / 4 
0 / 
2 / 
3/ 
2 / 
1 / 
0 / 
3/ 
0 / 
3 / 

2 , 
12, 

0 / 1 
3 / 
1 / 
0 / 
3 / 
9 / 
1 / 
0 / 
2 / 

10, 
12, 
17, 
15, 
13, 
1 t , 

18, 
7 , 

19, 
16, 
12. 

6 , 
11 , 
2 1 , 

4 , 
1 , 

20 , 
3 , 
5, 
5, 

18, 
3 , 

7 , 
I t , 
16, 
10, 
10. 

2 , 
1 1 , 
1 1 , 

5 , 
13, 
10, 

9 , 

CHILDHEV = 

1 / 0 

3 / 3 
1 / 3 

20 , 
4, 

17, 
12, 

15, 
16, 
19, 

2, 
6 , 

20, 
4, 
1 , 
2, 

1 7 , 
19, 

1 11, 

-1 12. 

1 20, 
1 10, 

1 5. 
-1 

1 », 

-1 9. 
1 5, 
1 2 , 

-1 18, 

-1 
-1 

1 20, 
- 1 10, 
-1 20, 

1 
1 T i , 
1 19, 

-1 13, 
- 1 

1 •'. 
-1 

1 20, 

1 20, 
-1 19, 

-1 15, 
-1 

11, -1 2, 1 15, 

3 2 7 SEX RATIO 

IT , 1 1,-1 

1,-1 13, 1 13 , -1 
17, 1 10. -1 19, 1 

18, -1 12,-1 2 1 , - 1 

1,-1 

16. -1 19, 1 16 , -1 10, -1 
15, -1 

13, -1 
8, 1 5, 1 3, 1 15, 1 15, 1 

11,-1 11 . 1 

7 . -1 15. 1 

6, 1 
6. 1 17. 1 11 . -1 19. -1 

10, 1 11, -1 1 8 , - 1 

-1 1 , 1 10, 

7, 1 

11, -1 7 , -1 

14 . -1 17. -1 

6 . -1 16, -1 
18 , -1 7 , 1 1 2 , - 1 7 , -1 20, 

2 . -1 15, 1 12 , -1 13, -1 

1 13,-1 -1 16, -1 17, 1 

F / 1 ) = 0 , 7 

CHILD AGES ADD BLOOD TYPES 

2 , A B 

8,BO 16,00 9,00 6.00 20,00 17,00 
13,00 8,00 7,00 2,00 
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7 

3 
9 

1 0 

1 1 
1 2 

1 3 

1 4 

1 5 

1 6 

1 7 

1 8 
1 9 

2 0 

2 1 

2 2 
2 3 

211 
2 5 

2 6 
2 7 

2 8 
2 9 

3 0 

3 1 

3 2 

3 3 
3 4 

3 5 

3 6 
3 7 

3 8 

3 9 

HO 

4 1 

4 2 
4 3 

4 4 

4 5 
4 6 

4 7 

4 8 

4 9 

5 0 

5 1 

5 2 

5 3 
5 4 

5 5 

5 6 
5 7 

5 8 
5 9 

6 0 

6 1 

6 2 

6 3 

6 4 

6 5 

6 6 

6 7 

6 8 
6 9 

7 0 

7 1 

7 2 

2 0 

7 

1 
1 8 

1 8 
9 

1 7 

1 8 

3 

I B 

1 5 

4 

2 
1 7 

1 8 
4 

2 
1 6 

1 0 

1 5 

1 5 

1 1 
1 7 

3 
9 

1 1 
I B 

1 2 
5 

1 2 

1 2 

2 
4 

2 
1 5 

7 

1 6 

1 0 

1 3 
9 

1 0 
1 

1 6 

1 3 

1 9 
7 

2 0 
7 

4 

1 8 

1 0 

1 8 

2 0 

2 0 

3 

1 5 
1 7 

2 
7 

9 

8 

4 

1 5 
7 

1 4 

1 3 

SO 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
RO 

0 0 
0 0 

0 0 

0 0 

so 
so 
no 
0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 

so 
0 0 

0 0 

so 
0 0 

0 0 

0 0 

so 
0 0 

so 
so 
0 0 

0 0 

0 0 

0 0 

so 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

so 
0 0 

0 0 

0 0 

0 0 

so 
0 0 

8 0 

BO 

BO 

O'i 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

so 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

so 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

so 
0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

so 
so 
so 
0 0 

0 0 

so 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

AO 

V 3 

0 / 1 

5 / 1 

1 / 1 

1 / 1 
2 / 2 
I / 5 
2 / 0 
1 / 3 

1 / 3 
2 / 4 
1 / 2 
3 / 3 
3 / 3 
3 / 4 

2 / 3 
1 / 1 
0 / 2 

0 / 1 
5 / 5 
1 / 4 
3 / 4 

2 / 4 
4 / 7 
2 / 4 

1 / 3 
1 / 0 
3 / 0 

4 / 5 

3 / 3 
4 / 2 

4 / 3 
0 / 2 
3 / 1 
1 / 0 
4 / 5 
1 / 3 
3 / 0 
0 / 3 

2 / 1 
1 / 1 

1 / 1 
0 / 2 
1 / 3 
7 / 1 
2 / 3 
1 / 0 
2 / 1 
0 / 2 

2 0 , 5 0 

4,BO 

1 5 , 0 0 

6 , 0 0 

7 , 0 0 
8 , 0 0 

1 0 , 0 0 
1 9 , 0 0 

2 , 0 0 

1 0 , s s 
3 , 0 0 
8 , 0 0 
7 , 0 0 

1 3 , 0 0 
9,SO 

13 ,SO 
1 1 , 0 0 
1 3 , 0 0 

2 , 0 0 
1 9 , 0 0 
1 5 , 0 0 

8 , 0 0 

4 , 0 0 
1 7 , 0 0 
2 0 , 0 0 

8 , 0 0 
2 , 0 0 

1 2 , SO 

1 3 , \ 0 

5 , 0 0 
1 1 , 0 0 

9 , 0 0 
1 7 , SO 
1 0 , 0 0 
1 2 , 0 0 
1 7 , 0 0 
1 9 , 0 0 
1 3 , 0 0 
1 4 , 0 0 

1 8 , SO 
7 , 0 0 

10,SO 
1 3 , 0 0 

8 , 0 0 
1 9 , 0 0 
1 6 , 0 0 
1 2 , 0 0 

6 , 0 0 
1 1 , 0 0 

1 2 , 0 0 

12 ,BO 

1 6 , 0 0 

7 , 0 0 
9 , 0 0 

1 4 , 0 0 
1 , 0 0 

1 6 , 0 0 

7 , 0 0 
1 , 0 0 

1 8 , 0 0 
1 0 , 0 0 
1 7 , 0 0 
1 2 , 0 0 

1 4,SO 
4 , 0 0 

1 4 , 0 0 

7 , 0 0 
3 , 0 0 
2 , 0 0 

2 1 , 0 0 
1 8 , 0 0 

7 , 0 0 

1 4 , 0 0 

1 0 , 0 0 

8 , 0 0 

1 7 , 0 0 
1 4 , 0 0 

1 6 , 0 0 
2,SO 
9 , 0 0 

4 , 0 0 
1 7 , 0 0 
2 0 , 0 0 

4,SO 

1 7 , 0 0 
1 2 , 0 0 

1 5 , 0 0 
1 6 , 0 0 
1 9 , 0 0 

2 , 0 0 
6 ,SO 

2 0 , 0 0 
4 , 0 0 

7 , SO 

9 , BO 

7 , 0 0 
5 , 0 0 

3 , 0 0 

10,so 
8 , 0 0 
2 , 0 0 
4 , 0 0 

2 0 , 00 
3 , SO 

1 , 0 0 

1 7 , 0 0 
1 7 , 0 0 

3 , 0 0 

1 1 , SO 
1 9 , 0 0 
1 2 , 0 0 

8 , 0 0 

1 1 , SO 

12,SO 

2 0 , 0 0 
1 0 , 0 0 

5 , 0 0 

4 , 0 0 

9 , 0 0 
5 , 0 0 
2 , 0 0 

18,SO 

1 2 , 0 0 

9 , 0 0 
3 , 0 0 
6 , 0 0 

9 , 0 0 

1 8 , SO 

6 , 0 0 

7 , 0 0 
6 , 0 0 

6 , 0 0 

4 , 0 0 
2 , 0 0 

2 1 , 0 0 
1 0 , 0 0 
1 6 , SO 

16,SO 

1 5 , 0 0 
1 ,00 
4 , 0 0 

16 ,SO 
2 1 , 0 0 

8 , 0 0 

2 1 , 0 0 

1 7 , SO 

1 , SO 
1 7 , 0 0 

1 8 , 0 0 

1,00 

1 6 , 0 0 
1 5 , 0 0 

1 3 , 0 0 
8 , 00 

1 1 , SO 

1 9 . 

16 

2 1 

1 2 

2 

1 3 

1 4 

1 3 

9 
7 

1 9 

4 

5 

1 

1 3 

1 0 

1 2 

1 9 

5 
1 1 

BO 

0 0 

0 0 

0 0 

0 0 

0 0 

so 

0 0 

0 0 

0 0 

so 
0 0 

0 0 

so 

, 0 0 

0 0 

0 0 

, 0 0 

, 0 0 

,so 

2 1 , 

2 1 

1 2 

1 8 

6 

2 0 

5 

5 

1 7 

1 4 

4 

9 

1 3 

1 9 

2 1 

1 6 

3 

BO 

0 0 

0 0 

0 0 

0 0 

SO 

0 0 

0 0 

0 0 

0 0 

0 0 

, 0 0 

, so 
, 0 0 

, 0 0 

, 0 0 

, 0 0 

1 2 

2 1 

1 5 

1 4 

1 0 

q 

7 

1 0 

1 5 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

, 0 0 

1 9 , 

1 8 

6 

1 5 

5 

1 5 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

1 8 , 0 0 

1 5 , 0 0 

1 1 , 0 0 

8 , 0 0 

8 , 0 0 
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73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
94 
85 
86 
87 
88 
69 
90 
9 1 
92 
93 
94 
95 
96 
97 
98 
99 

100 

LOOD 

SMILT 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
19 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

13 
9 
4 
6 
3 
3 

13 
8 
9 

18 
13 
17 
16 

8 
10 
1 1 

2 
9 

19 
8 

15 
15 

9 
1 1 
10 
15 
15 
15 

AO 
00 
00 
00 
SO 
0 0 
BO 
00 
00 
0 0 
00 

so 
0 0 
0 0 
00 
so 
00 
0 0 
00 
00 
0 0 
00 
0 0 
00 
00 
AO 
0 0 
00 

00 
00 
AO 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

TYPE PERCENTAGES: 0 0 = 

ESERI5Y 
TEnSND 

1 1 9 2 7 3 1 . 
1 6 6 4 2 3 7 . 
1 4 4 0 7 1 4 . 
1 4 6 4 7 3 8 . 
4 5 7 4 6 4 4 . 
3 1 9 8 4 6 1 . 
1 4 2 9 3 5 4 . 
3 6 2 5 7 7 0 . 
1 4 4 8 0 0 3 . 
1 7 4 3 9 8 4 . 
1 4 0 6 6 3 4 . 
4 8 2 5 6 6 8 . 
1 3 5 6 6 3 5 . 
21 44364 . 
1 4 0 0 9 5 4 . 
2 2 9 2 6 0 5 . 
30 0 0 6 3 6 . 
6 3 1 9 4 1 1 . 
2 2 9 6 9 3 5 . 
2 9 3 7 2 4 2 . 
1 4 5 0 3 9 7 . 
3 0 8 3 4 5 1 . 
3 6 9 3 0 2 2 . 
2 6 9 1 1 8 2 . 
4 5 1 7 3 2 6 . 
4 1 9 2 5 2 9 . 
5 1 6 0 3 1 1 . 
1 3 5 6 6 3 5 , 
3 7 7 4 8 4 2 , 
2 3 2 6 7 9 9 . 
2 4 2 7 2 3 8 . 
1 4 3 0 6 5 8 . 
1 7 5 6 4 3 4 . 

"LAST 
3 1 7 0 0 9 . 
2 1 7 6 8 9 . 
3 6 3 2 4 2 . 
325393 . . 
4 3 6 8 1 5 . 
3394 90.. 
4 1 8 3 1 8 . 
213813 . . 
2 2 5 8 7 0 . 
2 5 1 5 7 9 . 
2 8 4 4 2 7 . 
4 2 7 9 6 3 . 
407O43,. 
3 5 0 1 6 7 . 
3 1 6 1 8 4 . 
3 4 4 5 7 6 . 
3 0 2 2 6 6 . 
7 1 2 3 7 5 . 
330996, . 
2 5 3 2 5 5 . 
3 5 4 3 7 4 . 
3 7 7 - ' 0 2 . 
4 5 1 8 5 1 . 
3 047 5 0 . 
28 94 7 7 . 
5614072. 
4 3 3 9 8 4 . 
3 8 9 2 1 9 . 
3 7 9 2 7 3 . 
36 89 0 2 . 
3 5 3 5 1 3 . 
3 7 6 5 3 7 , 
3819 55,. 

3 / 2 
0 / 2 
0 / 3 
1 / 3 
3 / 4 
0 / 2 
1 / 1 
1 / 2 
1 / 2 
2 / 4 

2 / 0 
3 / 0 
2 / 2 
1 / 4 
0 / 2 
3 / 5 
0 / 2 
3 / 2 
0 / 1 
3 / 5 
1 / 6 
0 / 1 
3 / 7 
0 / 2 
1 / 0 

2 / 1 

8 5 , 0 1 % , BO 

2 1 , 0 0 1 ,A0 
4 , 0 0 2 , 0 0 
1 ,00 1 7 , 0 0 

2 0 , 0 0 1 9 , 0 0 
3 , A 0 4 , 0 0 
5 , 0 0 6 , 0 0 
5 , A 0 8 , 0 0 

1 8 , 0 0 1 6 , 0 0 
3 , 0 0 8 , 0 0 
7 , 0 0 2 0 , 0 0 

4 , 0 0 9 , 0 0 
7 , 0 0 1 6 , 0 0 

1 4 , 0 0 5 , 0 0 
1 6 , 0 0 1 4 , 0 0 
1 0 , 0 0 1 3 , A O 
1 0 , 0 0 6 , 0 0 

2 , 0 0 1 2 , 0 0 
1 1 , 0 0 1 9 , 0 0 
1 4 , 0 0 

5 , 0 0 1 8 , 0 0 
1 3 , 0 0 2 , 0 0 
1 0 , 0 0 

9 , 0 0 6 , 0 0 
7 . 0 0 7 , 0 0 
8 . 0 0 

1 1 . 0 0 2 . 0 0 

= 1 2 . 5 2 X . BO 

ENERGY GBINS 
BNinSL 
4 8 T ' 1 6 . 
6 0 5 6 5 8 , 
5 6 8 5 2 5 . 
6 7 2 8 2 3 , 
6 7 9 4 1 6 , 
5 6 7 5 7 5 . 
3 4 8 3 7 8 . 
7 0 3 8 3 8 . 
6 3 2 6 4 8 . 
5 9 2 4 7 3 , 
6 7 6 3 5 7 . 
7 9 9 4 5 1 , 
4 4 7 0 4 9 . 
7 9 6 8 8 3 . 
7 1 6 5 3 3 . 
7 0 4 B 0 5 . 
3 3 6 6 6 5 , 
8 7 7 2 3 5 , 
7 6 9 9 1 1 . 
4 9 1 2 4 9 . 
8 0 9 5 7 8 , 
6 5 0 9 6 9 . 
4 1 6 5 2 5 . 
7 4 8 5 1 3 . 
7 7 5 0 2 9 . 
6 2 7 5 1 2 . 
4 8 1 5 9 8 , 
• ' 2 0 0 6 6 , 
5 8 0 2 5 3 . 
5 7 0 6 1 8 . 
6 9 4 6 7 8 . 
6 2 3 0 1 3 . 
66 0 6 0 4 . 

ISBKE' ' 
3 9 8 4 5 1 1 . 
4 2 6 5 9 4 0 , 
4 2 3 7 3 6 5 , 
4 0 3 3 4 0 8 , 
4 0 9 0 5 6 1 , 
4 2 9 0 4 4 5 , 
4 1 1 4 9 5 2 . 
3 7 3 1 5 8 1 , 
3 9 6 4 1 9 0 , 
3 9 7 6 2 9 2 , 
4 0 6 6 0 5 5 , 
3 9 8 8 5 4 5 . 
4 1 0 6 8 8 4 , 
3 9 9 6 7 6 4 , 
4 0 4 9 6 9 4 , 
4 0 9 0 5 6 1 . 
3 9 6 4 1 1 5 , 
4 8 3 2 1 9 6 , 
4 2 0 8 8 6 3 . 
4 0 9 0 5 2 3 , 
4 2 3 3 2 1 8 , 
4 2 9 9 5 5 1 , 
4 2 3 7 3 6 5 , 
4 1 2 7 2 0 6 , 
3 8 1 3 2 3 8 . 
4 2 9 8 5 1 4 . 
4 3 7 9 7 2 0 , 
4 0 8 2 3 7 9 , 
4 2 2 5 1 1 2 , 
3 9 1 9 2 1 5 , 
4 2 5 7 7 9 8 . 
4 2 1 2 8 6 0 . 
4 1 3 1 3 5 3 . 

2 1 , 

10 , 
9 , 
3 , 

20 , 
10, 
20 , 

15, 
19, 
13, 

7, 

20 , 

20 , 
19, 

15, 

15, 

, 0 0 

,00 
,00 
, AO 

, 0 0 
,00 
, 0 0 

, 0 0 
, 0 0 
, 0 0 

, 0 0 

, 0 0 

, 0 0 
, 0 0 

00 

, 0 0 

2 , 

7, 

6 , 
6, 

1 0 , 

7, 

, 00 1 5 , 

,00 
,00 1 7 , 

, 0 0 1 1 , 

, 0 0 
1 1 , 0 0 1, 

14. 

6, 

18 , 
2, 

2 , 

, 00 17, 

, 0 0 16 , 

,00 

,00 

, 0 0 

, 0 0 

, 0 0 

, 0 0 

, 0 0 7 , 0 0 
, 0 0 15, 

,00 13 , 

09%, AS • 

ENESOY 
0 . 
0 . 
0 , 
0 . 
0 , 
0 . 
0.. 
0,. 
0 . 
0 , 
0 , 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 , 
0 , 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 

, 0 0 

,00 

= c 

1 1 . 

I B , 

7, 

12 , 
12 , 

3 , 

,00 19,00 

, 0 0 

,00 1,00 

,00 " ' ,00 
,00 13,00 

,00 19,00 

1, 19S, BB = 

SET 

10,00 

20,-^0 

15,00 

0,0 %, 
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311 
35 
36 
37 
38 
39 
110 
HI 
«2 
43 
114 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
33 
94 
S5 
86 
97 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

7 252137. 
364984L 
40 41245. 
13 83914-
1440714. 
4743897. 
7211044. 
4149552.. 
1389594. 
1356635. 
3326265. 
16 82169. 
3148 82''. 
1406634. 
5676818. 
1234885. 
4619628. 
50 44 5 86. 
1429354. 
4929232. 
2375668. 
3076571. 
1860385. 
5936204.. 
3622351. 
286257 1. 
2969896. 
1399594. 
3264118. 
2395494. 
1423674. 
2136621. 
2365551. 
3646470. 
4833694. 
3769456. 
1956564. 
2907803. 
2166949. 
4144812. 
2131706. 
2653065. 
3317985. 
4507240. 
2024560. 
2261136. 
3226394. 
2727933. 
4641701. 
13618 36. 
2211353. 
3196418. 
3353760. 
3953479. 
2292641. 
4875607. 
2281925. 
4326312-
1808980., 
5667191. 
4913352. 
1780901. 
6097553. 
2239695. 
1715655. 
1435034. 

56 87 40. 
543619. 
460875. 
36 84 71. 
405497. 
382232. 
76 19 20-
484892. 
37 3513. 
344144. 
393333. 
424402.. 
411034.. 
303600. 
626523. 
288030. 
600879-
381857. 
402311. 
259957. 
157222. 
398659. 
60534. 

792955. 
310303. 
144149. 
32 4918-
324887-
96934. 

39 33 20. 
256889. 
334485-
2342 33. 
3154 50. 
496268. 
556409. 
400877. 
29 46 94. 
291297. 
429237-
416269. 
423938. 
3624 19-
633095. 
416735. 
35 46 94-
332644. 
322353. 
581458. 
418516. 
418872. 
297975. 
281320. 
399354. 
330295. 
74 68 76. 
36 4669. 
595346. 
392145. 
675084. 
364896. 
332657. 
666009. 
2294 74-
354902-
338S49u 

843161. 
522264. 
589905. 
719101. 
636182. 
588939. 
759276. 
744014. 
787723. 
509079. 
740955. 
499919. 
698211. 
534467. 
695169. 
540094. 
544119. 
763301. 
650969. 
491249. 
490758. 
642300. 
605167. 
654977. 
734854. 
567094. 
710431. 
596371. 
809087. 
499918. 
496876. 
641809. 
647910. 
50 9079. 
56 2440. 
5192 40. 
487715-
605658. 
490759. 
640206. 
731795. 
806044. 
574152. 
750606. 
768436. 
521773. 
556322. 
722634. 
550204. 
491596. 
642300. 
431313. 
695660. 
796884. 
460234. 
530443. 
654503. 
614327. 
654503. 
742412. 
672823. 
552788. 
754140. 
651460. 
580270. 
543628. 

6025439. 
4184359. 
4208799. 
4314913. 
4314876. 
3853992. 
5856391. 
3927396. 
4009015. 
4147677. 

4049694. 
4009015. 
3968150. 
4196610. 
4706956. 
4139457. 
4225197. 
4061985. 
4306694. 
4159853. 
4249580. 
4045774. 
4078309. 
477029 1. 
4147600. 
4188505. 
4004906. 
4343414. 
4053802. 
4159991. 
3947754. 
4168072. 
4049807. 
4302534. 
4070127. 

4090486. 
4269975. 
4163963. 
4131353. 
4196535. 
4090485. 
4000934. 
3951797. 
3986604. 
4119099. 
4119023. 
4017120. 
3951862. 
3943720. 
4180324. 
4082304. 
4278156. 
3686719. 
400 9015. 
4029336. 
4286413. 
4192538. 
37886 96. 
4192538. 
4418740. 
4204678. 
4017120. 
4861827. 
3792730. 
4147602. 
4184358. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

• 
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100 

FBHIIY 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
29 
29 
30 
31 
32 
33 
311 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

2813410. 

LLSBSS 
70 
74 
76 
76 
73 
72 
80 
73 
65 
73 
75 
77 
71 
71 
79 
71 
70 
72 
72 
77 
82 
74 
75 
78 
68 
79 
78 
75 
78 
75 
75 
79 
73 
••9 
75 
79 
71 
76 
68 
75 
72 
69 
73 
79 
69 
75 
73 
65 
78 
-•2 
73 
77 
75 
76 
67 
75 
72 
78 
68 
70 
75 
74 
72 

321111. 

SHEEP 
122 
121 
126 
125 
116 
112 
133 
112 
121 
124 
120 
115 
121 
113 
124 
118 
120 
118 
118 
124 
117 
117 
120 
117 
125 
122 
122 
118 
121 
123 
116 
115 
118 
116 
124 
118 
126 
125 
120 
119 
123 
125 
121 
122 
123 
118 
126 
118 
120 
134 
123 
119 
127 
116 
117 
117 
119 
120 
121 
124 
122 
121 
115 

416525. 

BLPSCA3 
122 
129 
129 
120 
123 
132 
122 
113 
121 
120 
124 
121 
124 
120 
120 
123 
121 
113 
130 
125 
129 
130 
129 
127 
116 
130 
112 
123 
128 
118 
129 
129 
125 
106 
127 
123 
131 
131 
116 
112 
119 
121 
128 
122 
120 
120 
128 
113 
124 
128 
126 
132 
123 
131 
124 
123 
121 
126 
127 
120 
131 
124 
127 

4261870, 
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64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
90 
81 
92 
83 
94 
85 
86 
37 
98 
99 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
TOTAL SHEEP 
TOTSl SHEEP 

75 
71 
69 
80 
71 
79 
77 
72 
74 
78 
79 
70 
90 
73 
13 
82 
74 
72 
69 
69 
80 
77 
13 
68 
76 
68 
74 
76 
74 
73 
81 
72 
76 
78 
19 
75 
73 

116 
112 
121 
118 
116 
117 
130 
126 
129 
132 
112 
116 
124 
119 
116 
118 
119 
115 
125 
119 
116 
127 
113 
122 
110 
122 
126 
119 
120 
113 
123 
114 
117 
122 
117 
121 
122 

EQUIVALENTS = 
= 12022 

120 
125 
126 
127 
124 
120 
130 
128 
126 
127 
122 
122 
119 
117 
127 
126 
121 
118 
121 
125 
122 
129 
111 
122 
120 
133 
127 
114 
126 
129 
124 
120 
118 
114 
125 
128 
127 

60625 
TOTSL LLS1S = 74 TOTSL ALPACA = 1 2 3 4 0 

Y E A R 2 
SLL CROPS HAVE BEEN DESTROYED BY HSIL. 

FSn iLY CLAN HIISBBND WIFE CHILDRE CHILD AGES AND SEXES 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

4 
4 
7 
8 
6 
3 

20 
7 
1 

18 
18 

9 
17 
18 

3 
18 
15 

4 
2 

17 
18 

59 
26 
31 
34 
53 
34 
33 
52 
33 
25 
37 
56 
23 
74 
38 
3 1 
56 
80 
61 
46 
31 

60 
37 
25 
31 
57 
36 
23 
45 
36 
36 
24 
5 2 
25 
73 
25 
36 
56 
7 1 
48 
64 
38 

0 / 
0 / 
1 / 
0 / 
2 / 
1 / 
0 / 
1 / 
0 / 
0 / 
0 / 
4 / 
0 / 
2 / 
0 / 
1 / 
2 / 
2 / 
1 / 
V 
0 / 

0 1 , 1 

9 , 1 
1 4 , - 1 

1 . - 1 
1 . 1 

5 . - 1 

1 6 . 1 

1 1 , 1 

8 , - 1 
9 , - 1 

1 1 , - 1 
2 , 1 
3 . - 1 

1 1 , - 1 
9 , - 1 

1 3 , - 1 

1 3 . 1 

1 6 . - 1 

8 . 1 
1 0 . 1 
15 . 1 

1 7 . - 1 

1 0 . 1 
8 . 1 

8 . - 1 

1 0 . 1 

7 , - 1 

8 , 1 
6 , - 1 

4 , - 1 

7 , - 1 
3 , - 1 

7 , 1 

1 7 , 1 

8 , - 1 
7 , - 1 

7 , 1 

1 8 , - 1 

2 0 , - 1 

1 7 , - 1 13 



l-*8 l-'Zl 
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I 'b I 'll I 't l-'OZ I '5 I "81 l-'Ll l-'6t l-'ll t-'tll L 'E 
4-'111 

l-'6 I '9 
4-'9l 

'41 4-'i4 4 'OZ. 4-'L4 

4-'Z 

4. '8 4.-'E4 L-'6l 

I '02 4-'4t I '64 
l-'ll4 4 'til. 4-'E 
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'S l-'9 I '6 
'll I '54 l-'S 

l-'8l l-'Oc 

l-'Sl l-'9 l-

'91 I '91 l-

e t s 
'01 l-'S 
'tit l-'9l 

l-'tll 
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SS 
311 
9e 
017 
6E 
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III 
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S9 
LS 
911 
LE 
9S 
LS 
S9 
6E 
611 

69 
Oil 
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LS 
SE 
9S 
ES 
0 
IS 
09 
0 
till 
SE 
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BL 
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C9 
S9 
ZL 
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LS 
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19 
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19 
L9 
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SL 
6* 
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8S 
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SS 
SS 
OE 
IS 
LE 
ES 
LE 
S9 
E9 
Il9 
19 
SE 
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Ell 
till 
9S 
OS 

'91 I 
69 
BE 
19 
llE 
es 
Etl 
on 
9E 
Il9 
911 
IlL 
8S 
9S 
EE 
IL 
EE 
Stl 
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LS 
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911 
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89 
£9 
E9 
SB 
ES 

ll 
01 
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1.1 
S4 
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OS 
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84 
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El 
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s 
tl 
s 
SI 
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S 
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99 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
101 
108 
109 

2 
9 

19 
8 

15 
15 

9 
10 
15 
15 
15 

6 

2 
2 

20 

57 
36 
58 
59 
46 
45 
53 
30 
61 
32 
45 
21 
22 
21 
22 
22 
22 
22 
22 
21 
21 
21 
21 

TOTAL POPULATION 
T O T S l F A 1 I L I E S = 

52 
36 
55 
47 
59 
49 
44 
33 
46 
23 
45 
21 
19 
22 
20 
19 
20 
22 
21 
19 
22 
19 
19 

525 
TOTSL 

V 5 
0 / 3 
3/ 2 
0 / 1 
3 / 4 
1 / 
0 / 
0 / 
1 / 
0 / 
2/ 
0 / 
0 / 
0 / 
0 / 
0 / 
0 / 
0 / 
0 / 
0 / 
0 / 
0 / 
0 / 

CHILDPEB = 

1 1 , -
1 , -

1 2 , 
1 5 , -

6 , 
1 4 . -
11 , -

8 , -
9 , 

1 2 , - 1 

7 , 1 9 , 1 15 , 
3 , - 1 1 3 , - 1 

2 0 , 1 2 1 , 1 7 , 

1 9 , 1 1 9 , - 1 
3 , - 1 2 0 . - 1 

1 1 8 . - 1 

1 1 1 . - 1 

1 1 3 , - 1 8 , - 1 2 1 . - 1 
•1 1 ( . 1 1 3 . - 1 1 4 , - 1 

F S n I L Y CLBN HOSBBND WIFE CHILDREN 

3 1 0 S"X RSTIO ( F / a i = 0 . 1 

CHILD SGES SNO BLOOD TYPES 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
29 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

6 
3 

2 0 
7 
1 

18 
19 

9 
17 
19 

3 

2 
17 
18 

4 
2 

16 
10 
15 
15 
1 1 

3 
9 

1 1 
18 
12 

5 
12 
12 

2 

0 0 
SO 

00 
00 
00 
00 

so 
00 

00 

so 
BO 
00 

00 

so 

so 
00 

00 
00 

00 
00 

00 
00 

1 / 0 

2 / 3 
1 / 3 
0 / 1 
1 / 2 

0 / 1 

1 / 1 
2 / 2 
2 / 4 
1 / 0 
1 / 3 

1/ 3 
1 / 4 
0 / 2 
2 / 3 
3 / 5 
3 / 3 

1 / 1 

0 / 
4 / 
1/ 
3 / 

2 / 3 
4 / 6 

1,00 

9,BO 11,00 10,00 1,00 19.00 
14,00 9,00 0,00 3,00 

1 ,00 
1,A0 13,00 9.BO 

5 , B O 

1 6 , 0 0 1 3 , B O 10 ,BO 7 . 0 0 2 0 , B O 

2/ 2 11,SO 16,00 1,00 11.00 

8.00 9.00 
9.00 10.00 8,00 8,00 

11,00 15,00 6,00 7,00 11,00 13,00 
2,00 
3.00 17,00 4,00 1,00 

11,SS 8,00 11,SO 5.00 
4.00 2,00 9,00 3,00 13,00 
9,00 3,00 
8,00 11,00 5,00 13,00 19,00 

14,BO 15,AO 2,00 17,AO 15,SO 14.00 11.00 3,00 
10,SO 13,00 4.SO 17.A0 14.00 21.AO 

12,00 5,00 
14,00 15,00 

3,00 
2 0 , 0 0 
1 6 , 0 0 

9 ,00 

8,00 19,00 16,00 14,00 6,00 16,00 16,00 
4,00 18,00 2,00 10,00 
3,00 4.00 5,00 8,00 6,00 15,00 

5,00 12,SO 17,AO 20.AO 18.00 
18.00 19.00 20.00 5.00 15.00 11.00 7.00 12,00 2,00 16,00 
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40 
41 
42 
43 
44 
45 
46 
47 
49 
49 
50 
51 
5 2 
53 
54 
55 
56 
57 
59 
59 
60 
61 
62 
63 
64 
65 
66 

6.00 
67 
63 
69 
70 
7 1 
72 
73 
74 
75 
76 
77 
78 
79 
80 
91 
92 
93 
84 
85 
86 
87 
88 
99 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 

15 
7 

16 
10 
13 

9 
10 

1 
16 
13 
19 

1 

20 
7 
4 

18 
10 
18 
20 
20 

3 
15 
17 

2 
o 
8 
4 

4.00 16 
15 

7 
1 4 
13 
13 

8 
4 
6 
3 
3 

13 
8 
9 

19 
13 
17 
16 

8 
10 
11 

2 
9 

19 
8 

15 
15 

9 
10 
15 
15 
15 

6 
4 

15 
15 

4 
2 
2 

00 
BO 
0 0 
00 
0 0 
so 
00 
BO 
AO 
00 
00 
00 
00 
so 
0 0 
00 
00 
00 
00 
0 0 
00 
0 0 
00 
00 
0 0 
00 
00 

00 16 
so 
00 
00 
0 0 
BO 
0 0 
00 
00 
BO 
00 
AO 
00 
00 
0 0 
0 0 
so 
00 
0 0 
00 
AO 
00 
0 0 
0 0 
0 0 
0 0 
0 0 
00 
0 0 
AO 
0 0 
00 
so 
0 0 
00 
0 0 
0 0 
00 
0 0 

00 
00 
00 
00 
00 
00 
00 
00 
00 
so 
00 
00 
00 

0 0 
00 

00 
00 

BO 
AO 
00 
00 
00 
00 
00 

00 
00 
00 
00 

so 
00 
00 
BO 
00 
00 
00 
00 
00 
00 
00 
00 
0 0 
00 
00 
00 
00 
00 
00 
0 0 
00 
00 
00 
00 
00 
00 
00 
00 
00 
AO 
BO 
00 
00 
00 
00 

2 / 
1 / 
1 / 
1 / 
1 / 
3 / 

4 / 

3 / 
4 / 

4 / 
0 / 
3 / 
1 / 
4 / 
1 / 
3 / 
0 / 

2 / 
1 / 
0 / 
0 / 
1 / 

1 0 / 

1 / 
1 / 
2 / 
0 / 
3 / 
0 / 
0 / 
1 / 
3 / 
0 / 
1 / 
2 / 
2 / 
2 / 

2 / 
3 / 
2 / 
1 / 
0 / 
3 / 
0 / 
3 / 
0 / 
3 / 
1 / 
0 / 
0 / 
1 / 

2 / 

4 
0 
0 
2 
0 
0 

5 

3 
2 

2 
2 
1 
0 
5 
3 
0 
4 

1 
1 
1 
2 
3 
8 

3 
0 
1 
2 
1 
2 
3 
2 
4 
2 
1 
1 
2 
3 

1 
0 
2 
4 
2 
5 
3 
2 
1 
4 
6 
1 
2 
0 

1 

1.00 
1.00 
1 ,00 
9,00 
3,00 

13, AO 

14, SO 

6,00 
12,00 

10,00 
1 8 , so 
11,00 
13,00 
18,00 
20,00 
14,00 

1 ,A0 

19 , \0 
8,00 
1,00 

14,00 
9,00 

10,00 

17,00 
13,00 
7,00 

12,00 
22,00 

5,00 
2,00 

20,00 
4 , SO 
6,00 
6,BO 
1.00 
1.00 
8.00 

1 .00 
8,00 

15,00 
17,00 
11.00 
11.00 

1,00 
12,00 
15,00 
6,00 

14,00 
11 ,00 

9,00 
9,00 

12.00 

8,00 

15,00 

11,00 

9,00 

19,00 
15,00 

17,00 
3,BO 

10,00 

5,00 
18,00 
21,00 
15,00 

18,00 
13,00 

17.00 
20.00 

7,00 

1.A0 

21.00 
5.00 

22.00 
3,00 

18,00 
10,00 
5,00 
7,00 
9,00 

19,00 
4,00 

21,00 

5,00 
17,00 

6,00 
15,00 
14,SO 

7,00 
3,00 

20,00 

19,00 
3,00 

8,00 

3,00 

13,00 

9,00 

12, AO 

13,SO 

21,00 
11,00 

6,00 

5,00 

10,00 
6,00 
3,00 
5, SO 

13,00 

10,00 
16,00 

12, SO 

10,00 

3,00 

11,00 
7,00 
4, AO 

17,00 
9, 00 

11,00 

10,00 
16,00 
20,00 
14.00 

9,00 
13,00 
21,00 

19,00 
20,00 

16,00 

9,00 

18,A0 

2, BO 
19,00 

19,00 

2,00 

17,00 
16,00 

19, AO 

14,00 
3,00 

12,A0 

16,00 

7,00 

1 1,00 
12,00 

8,00 
12.00 

15.00 

7.00 

9.00 
3.00 

6,00 

2,A0 

14,00 
11.00 

13,00 

20,00 

14,00 

18,00 

19,00 

8,00 

18,00 

17,00 

13,00 
16,00 

5 

10 

14 
20 

8 

17 

4 

12 

8 

9 
13 

00 

0 0 

so 
00 

00 

00 

00 

00 

00 

00 
0 0 

10 

11 

19 

20 

2 

21 
14 

00 16,00 

00 6,00 

00 17,00 

00 

00 11,00 

0 0 
0 0 

9 , 0 0 20 ,00 3,00 4 , 0 0 9 ,00 
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105 
106 
107 
108 
109 

BLOOD 

FAHILY 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
39 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 

2 0 00 
6 00 
9 00 

IB 00 
15 00 

00 
00 
00 
00 
00 

TYPE PERCENTAGES: 00 = 

ENERGY 
DEBSND 
1182569. 
1366318. 
1698789. 
1454575. 
3936094. 
3274760. 
1735593. 
2536179. 
1437840. 
1753428. 
1400954. 
4149199. 
1156635. 
3349361. 
139 52 74. 
2331050. 
3127689. 
4276031, 
1518440, 
3013541. 
1440234. 
3159750. 
3053881. 
19 50 541. 
3878776. 
5359293. 
4664940. 
1356635. 
2365244. 
2454929. 
1420495, 
1765198, 
6239947. 
3745067. 
4195933. 
1378234. 
1435034. 
4179345. 
6761635. 
3764003. 
1698133. 
1620390. 
2771532. 
1707367, 
3227707. 
1400954. 
5890177. 
1224722. 
4725668. 
5107837. 
1423674. 
4373705. 
1795020. 
3180058. 
1879903. 
5613434. 

PLSNT 
0. 
0. 
0. 
0. 
0.. 
0. 
0. 
0. 
0, 
0. 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0. 
0, 
0. 
0, 
0, 
0, 
0. 
0, 
0. 
0.. 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0. 
0. 
0. 
0. 
0. 
0, 
0, 
0. 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

85.14%. so = 

ENERGY GSINS 
SNinsi 
259357. 
277678. 
259357. 
259357. 
370232. 
432262. 
30 5634. 
432262. 
259357. 
277679. 
229342, 
432262. 
229342. 
351911. 
321387. 
370232.. 
320896. 
277678. 
432262. 
259357. 
250197. 
351911. 
432262. 
413941. 
277678. 
351911. 
247154. 
259357. 
339708. 
259357, 
432262, 
259357.. 
432262. 
432262. 
367664. 
339708. 
259357, 
259357. 
450583. 
277678. 
351911, 
277678. 
259357. 
413941. 
213080. 
370232, 
259357. 
259357. 
321387. 
259357. 
308693. 
259357. 
351911. 
432262. 
321387. 
321387. 

12,57%, BO = 

BSRKET 
107441 1, 
1212299, 
1522740, 
1421955, 
3631640. 
2912249. 
1530893. 
220974 7, 
1421855, 
1535219, 
1329150, 
3719"'49, 
1316936, 
3066140. 
1261063. 
2104790, 
2916886, 
4295462, 
1304947, 
2904633. 
1308755. 
2896490, 
2666219. 
1724699, 
3639783, 
5102241, 
4549635, 
1308755, 
2195242, 
2339133, 
1272299, 
1704605, 
5148273, 
3437824, 
3966604, 
1280442. 
1308755. 
2710911. 
6365379. 
379 0593. 
1426190. 
1534955, 
2628255. 
1395399, 
3255620, 
1313090. 
284 9441. 
1321233, 
2625163. 
5053533. 
1300838. 
2616040. 
1652390. 
2955699. 
1732842. 
5393889. 

2, 10%. SS = 0, 19%. BB 

NET 
FNERGY 

0, 
0, 
0. 
0. 
0. 
0, 
0, 
0, 
0, 
0, 
0. 
0. 
0, 
0, 
0, 
0. 
0. 
0, 
0. 
0, 
0. 
0, 
0, 
0. 
0, 
0. 
0, 
0, 
0, 
0. 
0, 
0. 

-504314. 
0. 
0. 
0. 
0, 

-300554. 
0. 
0, 
0. 
0. 
0-
0. 
0. 
0. 

-2742695. 
0.. 

-1471382. 
0.. 
0. 

-1189561. 
0.. 
0. 
0. 
0, 

0,0 %. SB 
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57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
BO 
81 
82 
93 
84 
85 
86 
97 
98 
89 
90 
91 
9i 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
10 3 
104 
105 
106 
107 
108 
109 

SHIIY 
1 
2 
3 
4 
5 
6 
7 
9 
9 
10 
11 

3639223. 
29 11770. 
2723577. 
1383914. 
3332244. 
2439619. 
1729913. 
2393242. 
3639605. 
10291206. 
3433595. 
1981162. 
2946248. 
2194640. 
387133B. 
2159397, 
2699683, 
2103825, 
4602401, 
2052251, 
2299591. 
2916489. 
3049060. 
41 16649. 

1441431. 
2579151. 
32B0979. 
3381386. 
4048705. 
2320332. 
5049122. 
2621535. 
4330201. 
1817744. 
5190747. 
4967005. 
1789565. 
2357145. 
1735173. 
1429354. 
2881536. 
13 56 63 5. 
1391136. 
1356635. 
1356635. 
1397136. 
1356635. 
1356635. 
1356635. 
1397136. 
1356635. 
1397136. 
1378209. 

LLABAS 
21 
34 
21 
23 
35 
35 
23 
33 
23 
34 
23 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0„ 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0, 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0, 
0, 
0, 
0. 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

SHEEP 
23 
33 
23 
23 
21 
31 
23 
36 
23 
35 
23 

269518. 
413941. 
259357. 
277678, 
259357, 
277187. 
351011, 
259357. 
432262. 
412992, 
351911, 
351911, 
295999. 
413941, 
413941, 
432262. 
321387, 
413941, 
370232. 
259357, 
413941, 
413941, 
277678. 
432262. 
277678. 
413941, 
259357, 
277678, 
450583, 
321387, 

494292, 
370232, 
259357. 
321397. 
586846, 
432262, 
370232. 
259357. 
259357, 
320896, 
351911. 
413941. 
413941. 
339709. 
351911, 
321397, 
277679, 
450583. 
259357. 
351911. 
413941. 
293431, 
321387, 

ALPSCSS 
22 
36 
19 
19 
23 
23 
17 
29 
19 
35 
21 

3413583, 
2553119, 
2565333, 
1321233. 
277 9055, 
2279077. 
1539290, 
2326655, 
3510133, 
9390322. 
3179240. 
1765490. 
2B28253. 
1901964, 
3534299, 
1831199, 
2449162, 
2290199, 
4234840, 
1886733, 
2063999, 
2629499, 

2904633, 
363 5484. 
1351953. 
2290199. 
277 9055, 
3130933, 
3761139, 
2072142, 
4714118, 
2330990, 
4299533, 
1619142. 
4641470. 
4572104. 
1462010. 
2226033. 
1724699. 
1333486. 
2670290. 
1366172. 
1272299. 
156 5981. 
1313090. 
1290442. 
1643493. 
149 854 6. 
1357953. 
1761796. 
1476256. 
1284514. 
1494399. 

0 
0 
0 
0 
0 
0 
0 
0 
0 

-1525B23 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
21 
25 
26 
27 
28 
2<) 
30 
31 
32 
33 
3lt 
35 
36 
37 
30 
39 
140 
n^ 
42 
43 
44 
45 
46 
47 
48 
49 
50 
5 1 
57 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

Cont 

33 
21 
35 
23 
35 
35 
31 
32 
35 
23 
35 
33 
34 
35 
42 
29 
22 
35 
36 
35 
23 
20 
41 
42 
36 
22 
15 
46 
34 
35 
23 
18 
3 5 
34 
35 
14 
36 
17 
27 
36 
16 
35 
34 
36 
19 
35 
33 
35 
36 
17 
35 
35 
20 
41 
22 
35 
35 
35 
33 
35 
35 
35 
34 
30 
35 
35 

inued) 

22 
23 
3 2 
23 
35 
35 
22 
36 
36 
24 
36 
36 
36 
2 1 
37 
22 
23 
34 
36 
35 
20 
22 
47 
48 
34 
23 
17 
44 
22 
36 
22 
17 
3 5 
25 
35 
n 
35 
17 
21 
35 
17 
36 
33 
35 
21 
26 
37 
36 
35 
17 
35 
36 
17 
47 
24 
31 
36 
36 
34 
22 
35 
37 
35 
22 
36 
35 

23 
20 
23 
19 
30 
24 
23 
37 
23 
20 
23 
25 
32 
23 
27 
23 
20 
28 
28 
36 
I S 
23 
35 
29 
37 
20 
18 
29 
23 
36 
17 
18 
35 
23 
37 
18 
37 
18 
22 
37 
18 
34 
23 
32 
22 
23 
27 
26 
37 
18 
31 
35 
13 
33 
28 
23 
33 
25 
29 
23 
31 
27 
27 
23 
32 
29 



105 ORNL/TM-7023 

APPENDIX (Continued) 

78 
79 
90 
91 
92 
93 
84 
95 
96 
87 
89 
89 
00 
91 
92 
93 
94 
95 
96 
97 
99 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 

TOTAL 
TOTSL 

YESS 

FBBILY 
1 
2 
3 
4 
5 
5 
7 
B 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

4 , - 1 

SHEEP 
SHEEP 

3 

CLBN 
4 
4 
7 
8 
6 
3 

20 
7 
1 

18 
18 

9 
17 
18 

3 
19 
15 

4 
2 

17 
18 

4 
2 

16 
10 
17 

35 
36 
30 
35 
34 
16 
35 
45 
35 
49 
34 
12 
35 
45 
22 
34 
35 
34 
15 
35 
28 
34 
35 
35 
35 
35 
27 
36 
33 
35 
36 
36 

EQUIVALENTS 

36 
35 
50 
36 
36 
17 
31 
59 
36 
71 
35 
21 
36 
58 
21 
36 
3 5 
34 
36 
35 
40 
35 
45 
36 
3 6 
44 
42 
37 
53 
45 
35 
42 

= 19423 
= 3525 TOTSL LLBBB = 

HOSBBND 
60 
27 
32 
35 
54 
35 
34 
53 
34 
26 
38 
57 
24 
75 
39 
38 
57 
62 
62 
47 
32 
54 
83 
64 
64 
75 

WIFE 
6 1 
38 
26 
32 
58 
37 
24 
46 
37 
37 
25 
53 
26 
7 4 
26 
3 7 
57 
7 2 
49 
65 
39 
5 0 
76 
66 
49 
68 

24 
23 
32 
38 
27 
18 
22 
50 
29 
59 
27 
23 
33 
42 
22 
37 
29 
32 
39 
24 
40 
36 
46 
37 
36 
49 
45 
39 
53 
43 
36 
43 

3464 

CHILDREN 
0 / 
0 / 
1 / 
0 / 
2 / 
1 / 
0 / 
0 / 
0 / 
0 / 
0 / 
4 / 
0 / 
1 / 
0 / 
1 / 
2 / 
3 / 
1 / 
1 / 
0 / 
1 / 
1 / 
0 / 
2 / 

1 
1 

3 
3 

3 

1 

0 

2 

1 
2 
6 
0 
3 
1 
3 
4 
2 
3 

5 / 1 0 

TOTSL 

1 . - 1 
1 . - 1 

1 0 , 1 
1 5 , - 1 

1 , - 1 

6 , - 1 

l " " , 1 

1 2 , 1 

9 , - 1 
1 0 , - 1 

6 , - 1 
3 , 1 
4 , - 1 
1 , - 1 

1 2 , - 1 
5 . - 1 

1 0 . - 1 
' ' , - 1 
6 , - 1 

SLPBCB = 3138 

CHILD AGES BND SEXES 

2 . 1 

1 8 . - 1 1 1 , 1 8 , - 1 
1 0 , - 1 9 , 1 4 , - 1 

1 4 , - 1 9 . - 1 

1 4 . 1 1 1 , 1 8 , 1 

1 7 , - 1 6 , - 1 

9 , 1 
1 1 , 1 9 , 1 9 , - 1 
1 3 , 1 1 9 , - 1 1 2 , - 1 

1 8 . - 1 5 , - 1 8 , 1 

9 , - 1 1 2 , 1 6 , - 1 
3 , - 1 1 0 , - 1 4 , 1 
4 . - 1 

1 2 , 1 6 , - 1 1 4 , 1 
1 1 , 1 1 9 , - 1 1 9 , - 1 

1 9 , - 1 

1 6 , 1 7 , - 1 

1 4 , - 1 

2 0 , - 1 
1 2 , - 1 7 , 1 

8,-1 18,-1 14, 

, 1 10.-1 15,-1 16, -1 18,-1 16, 1 15,-1 12, 1 
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27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 

17, 1 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
93 
94 
85 
86 
87 
89 
99 
90 
91 

15 
11 
3 
9 

11 
18 
9 
5 

12 
12 
2 
2 

15 
7 

1 6 
10 
13 
9 

10 
1 

16 
13 
10 
1 

20 
1 
4 

18 
19 
20 
20 
3 

15 
17 
2 
9 
8 
4 

17, 1 
15 
7 

14 
13 
13 
9 
4 
6 
3 
3 

13 
8 
9 

19 
13 
17 
16 
8 

10 
1 1 
2 
9 

19 
8 

15 
15 
10 

44 
30 
32 
50 

42 
32 
47 
65 
41 
26 
54 
28 
33 
39 
11 
51 
45 
46 
34 
20 
34 
27 
59 
47 
65 
37 
41 
44 
29 
35 
62 
39 
70 

51 
27 
45 
44 
55 
36 
62 
65 
64 
66 
38 
54 
38 
52 
31 
29 
26 
52 
59 
58 
58 
37 
59 
60 
47 
46 
31 

62 
26 
34 
43 
32 
43 
45 
44 
62 
28 
30 
66 
46 
31 
25 
58 
34 
34 
24 
0 

63 
61 
45 
29 
0 
0 

36 
45 
61 
52 
0 

24 
57 
36 
28 
50 

50 
39 
66 
58 
57 
38 
47 
59 
63 
45 
35 
51 
42 
45 
40 
41 
39 
43 
56 
46 
63 
37 
56 
48 
60 
50 
34 

3/ 2 
0/ 
1/ 1 
0/ 2 
0/ 
0/ 1 
4/ 4 
1/ 4 
3/ 4 
0/ 
1/ 0 
4/ 5 
2/ 4 
0/ 
1/ 0 
1/ 2 
2/ 0 
3/ 1 
0/ 
3/ 4 
0/ 
1/ 3 
2/ 2 
0/ 
2/ 1 
0/ 2 
3/ 2 
1/ 0 
0/ 2 
2/ 0 
0/ 4 
0/ 
2/ 1 
1/ 2 
0/ 1 
1/ 2 
2/ 3 
9/ 7 

2/ 3 
2/ 0 
2/ 1 
0/ 2 
3/ 1 
0/ 2 
0/ 3 
1/ 1 
3/ 3 
0/ 2 
1/ 1 
2/ 1 
2/ 2 
2/ 2 
0/ 
2/ 
3/ 
2/ 
1/ 
0/ 
3/ 
0/ 
3/ 
0/ 
3/ 
1/ 
0/ 

-1 19,-1 15, 1 

13, 
1'', 

1'', 
10, 

1, 
19, 
2, 

2, 
10, 
1, 

7, 
13, 

1 , 
1", 
7, 
15, 
2, 

20, 
1, 
2, 
1, 
1, 

11, 

1 , 
8, 

13, 
23. 
6. 
3, 

11, 
5. 
7, 

2. 
9. 
1. 

18. 
12. 
12. 
2, 

13. 
16, 
7, 

15, 
9, 

6, 1 
16,- 1 

12,-1 9,-
5, 1 19,-
4, 1 5, 

20,-1 6, 
9,-1 14, 

22, 
6, 

23, 

6, 
8, 

10, 
20, 
5, 

12, 

6, 
18, 
16, 
16, 
15, 

20, 
4, 
9, 

-1 
1 11, 

1 21, 
1 17, 

1 11, 
1 

-1 12, 
1 

-1 5, 
-1 
-1 
-1 18, 
-1 10, 
1 13, 

1 11, 
1 1"", 

-1 7, 
-1 15, 
-1 
1 9, 

-1 14. 
1 22, 

1 20, 
-1 4, 
-1 

17,-1 15. 1 
3.-1 11.-1 
6. 1 9,-1 

16, 
10, 

7,-1 17, 1 17, 1 

1 13,-1 
•1 

13, 1 

3,-1 11, 1 11, 

15,-1 
12,-1 

1 3,-1 

-1 15,-1 
1 15,-1 5,-1 20,-1 13,-1 19, 1 10, 

1 19, 1 13,-1 

12, 1 
20.-1 

9. 1 
13,-1 

16.-1 19.-

8,-1 18,-

9, 1 14, 
11, 1 14, 

3, 1 12,-1 

9, 
15, 
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9 2 
9 3 
9 4 
9 5 
96 
9 7 
9 8 
9 9 

100 
101 
102 
1 0 3 
1 0 4 
1 0 5 
106 
1 0 7 
lOB 
109 
110 
111 
112 
1 1 3 
1 1 4 
1 1 5 
116 
117 
11B 
110 

TOTSL 
TOTSL 

1 5 
1 5 
1 5 

6 
4 

1 5 
1 5 

4 
2 
2 

2 0 
6 
9 

1 9 
1 5 

9 
4 

10 
12 
10 
1 8 
1 2 

6 
3 

I B 
9 

1 5 

io 
POPULATION 
F B B I L I B S = 

62 
33 
46 
22 
23 
22 
23 
23 
23 
23 
23 
22 
22 
22 
22 
21 
21 
22 
21 
21 
21 
21 
21 
21 
22 
21 
22 
21 

47 
24 
46 
22 
20 
23 
21 
20 
21 
23 
22 
20 
23 
20 
19 
19 
18 
21 
18 
19 
19 
19 
22 
18 
19 
21 
19 
22 

10. 1 
1,-1 

13, -1 1 17, 1 

5 3 0 
TOTBL CHILDPEN 2 9 6 SEX RATIO ( E / H ) = 0 . ^ 

FABILY CLBN HOSBBND WIFE CHTIDEEN : H I L D AGES AND BLOOD TYPES 

5 
6 
7 
9 
9 

10 
11 
12 
13 
14 
15 
16 

19 
2 0 
2 1 
22 
2 3 
2 4 
2 5 
26 

4 , 0 0 
27 
2 8 
29 
3 0 
3 1 
3 2 
3 3 

3 
20 

18 
18 

9 
17 
IB 

3 
18 
15 

4 
2 

17 

2 
1 6 
10 
1 7 

15 
1 1 

3 
9 

11 
19 

9 

AO 
0 0 
0 0 
0 0 
0 0 
AO 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
BO 
0 0 
0 0 
0 0 
AO 
0 0 
0 0 
0 0 
0 0 

AO 
AO 
0 0 
0 0 
0 0 
0 0 
0 0 

AO 

BO 

0 0 
AO 
0 0 
0 0 

00 
00 

0 / 1 
1 / 1 

2 / 3 
1 / 3 

0 / 3 

0 / 1 

4 / 0 

1 / 2 

1 / 1 
2 / 2 
3 / 6 
1 / 0 
1 / 3 
0 / 1 
1 / 3 
1 / » 
0 / 2 
2 / 

1 , B 0 
1 , 0 0 

5/10 

1 / 1 
0 / 2 

0 / 1 
4 / 4 

10,80 
15,00 

18,00 11,00 8,00 19,00 
10,00 9,00 4,00 

1 , B 0 1 4 , 0 0 9 , B O 

1 7 , 0 0 

1 2 , BO 

9,00 
10,00 

6 , 0 0 
3 , 0 0 
4 , 0 0 
1,00 

1 2 , B B 
5 , 0 0 

1 0 . 0 0 
9.00 
6 . 0 0 

1 4. BO 

17.00 

9 . 0 0 
1 1 , 0 0 
1 3 , AO 

11,BO 8,00 

8,00 

9.00 9.00 
19.00 12.00 16.00 7.00 8,00 18,00 14,00 

1 9 , 0 0 5 , 0 0 9 , 0 0 

9 , 0 0 
3 , 0 0 
4 , 0 0 

12,00 
1 1,00 

12 ,AO 6 , 0 0 
10,00 4.00 14,00 

6,00 14,00 20,00 
18.00 18.00 12.00 7.00 10.00 15,AO 16,SO 3,00 18,BO 16,SO 15,00 12,00 

1 1 , B O 1 4 , 0 0 5 , S O 1 8 , S O 1 5 , 0 0 

13,00 
15,00 

6 , 0 0 
1 6 , 0 0 

1,00 12,00 9,00 17,00 15.00 7.00 17.00 17,00 
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34 
3 5 
36 
37 
38 
3 9 
40 
4 1 
4 2 
43 
4 4 
4 5 
46 
4 7 
49 
49 
50 
51 
5 2 
53 
54 
5 5 
5 6 
5 7 
5 8 
5 9 
6 0 
6 1 
6 2 
6 3 
64 

1 7 , 0 0 
6 5 
6 6 
67 
6 8 
6 9 
7 0 
7 1 
72 
7 3 
74 
7 5 
7 6 
7 7 
7 8 
7 0 
90 
8 1 
8 2 
83 
84 
9 5 
86 
87 
8 8 
89 
9 0 
9 1 
92 
9 3 
9 4 
9 5 
9 6 
9 7 
9 9 

5 
1 2 
12 

2 
2 

1 5 
7 

16 
10 
1 3 

9 
10 

1 
16 
1 3 
19 

7 
2 0 

7 
4 

1 8 
1 9 
20 
20 

3 
1 5 
1 7 

2 
9 
8 
4 

1 7 , 0 0 
15 

1 

1 4 
1 3 
1 3 

8 
4 
6 
3 
3 

1 3 
8 
9 

1 9 
13 
1 7 
16 

9 
10 
11 

2 
9 

19 
9 

1 5 
1 5 
10 
1 5 
1 5 
1 5 

6 
4 

1 5 
1 5 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

so 
0 0 
0 0 
0 0 
BO 
0 0 
0 0 

so 
0 0 
0 0 
0 0 
0 0 

so 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

so 
0 0 
0 0 
0 0 

so 
0 0 
0 0 
0 0 
AO 
0 0 
AO 
0 0 
0 0 
0 0 
0 0 
AO 
0 0 
0 0 
0 0 
AO 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

so 
0 0 
0 0 

so 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 

so 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 

so 
BO 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 

so 
0 0 
0 0 

so 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

so 
BO 
0 0 

1 / 
3 / 

1 / 
4 / 
2 / 

1 / 
1 / 
2 / 

4 
4 

0 
5 
4 

0 
2 
0 

17 .00 5 .00 19,00 3,00 11 ,00 
10,00 4,00 5.00 6.00 9,00 7,00 16,00 

1/ 3 
2/ 2 

2/ 1 
0/ 2 
3/ 2 
1/ 0 
0/ 2 
2/ 0 
0/ 4 

2/ 1 
1/ 2 
0/ 1 
1/ 2 
2/ 3 
9/ 7 

2/ 3 
2/ 0 
2/ 1 
0/ 2 
3/ 1 
0/ 2 
0/ 3 
1/ 1 

2/ 1 
3/ 0 
2/ 2 
1/ 4 
0/ 2 
3/ 5 
0/ 
3/ 
0/ 
3/ 
1/ 
0/ 
1/ 
0/ 
2/ 

1 ,00 
19,00 20,00 6,00 16,00 12,00 
2,00 9,00 14,00 10,00 1.00 

10.00 16 ,00 10 ,00 
1.00 4 , 0 0 
1,00 14,SO 12,00 13,BO 

15,SO 1 0 , 0 0 14,SO 3,BO 11 ,00 11,TO 10,30 

7 , 0 0 1,A0 15,00 15,SO 
13 ,00 1 6 , 0 0 12,00 12,00 

1,00 1 4 , 0 0 9 ,00 
19,AO 4,SO 

1,00 12 ,00 11,00 6 ,00 3 ,00 
14 ,00 

7 ,00 1 7 , 0 0 
1 5 , 0 0 4 , 0 0 

2,BO 1 6 . 0 0 6.SO 20.SO 

20,AO 1 9 . 0 0 14,00 
1,00 9 , 0 0 14 ,00 
2 ,00 
1,00 15 ,00 19,00 
1,00 1 0 , 0 0 21 ,00 11 ,00 15 ,00 

, 0 0 17,00 

8,00 13,00 3,00 17,00 
6,00 

1 1,00 00 15 ,00 5 ,00 20 ,00 18 ,00 19,00 1 0 , 0 0 4 ,00 10,00 1,00 5 ,00 

1,S0 19 ,00 8,BO 13,SO 13,SO 
1,00 1 4 , 0 0 
9 ,00 2 2 ,00 11,00 

13 ,00 6 .00 
2 3 . 0 0 2 3 . 0 0 9 , 0 0 11 ,00 

6 ,00 4 , 0 0 
3 ,00 19 .00 12 .00 

11 .00 B.OO 
5,SO 6 ,00 5 
7 ,00 9 , 0 0 
7,BO 1 0 , 0 0 
2,00 20,00 19,00 
2,00 5.00 10.00 12,00 
9,00 12,00 13,00 20,00 

8,00 19,00 13,00 

I f 

2 ,00 
9 , 0 0 
1,.70 

,00 
12,00 
12,00 

2 ,00 
13 ,00 
16 ,00 

1,00 
1 5 . 0 0 

9 , 0 0 
10 ,00 

1,00 
13,00 

6 , 0 0 11 ,00 
I B , 0 0 17,00 
1 6 , 0 0 7 ,00 9 ,00 
1 6 , 0 0 15 ,00 1 3 , 0 0 9 , 0 0 
15,SO 

8 ,00 9 , 0 0 1 6 , 0 0 19 ,00 
4,00 14.00 

21,00 22,00 8,00 18,00 

9 , 0 0 3 ,00 1 2 , 0 0 

2 0 , 0 0 2 0 . 0 0 9 .00 1 4 . 0 0 9 , 0 0 
4 , 0 0 4 , 0 0 17 ,00 1 4 , 0 0 1 5 . 0 0 
9 .00 

4,00 17,00 
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9 9 
1 0 0 
1 0 1 
1 0 2 
1 0 3 
104 
1 0 5 
106 
107 
109 
109 
110 
111 
112 
1 1 3 
114 
1 1 5 
116 

i n 
118 
1 1 9 

BLOOD 

FABILY 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1 3 
14 
15 
1 6 
1 7 
18 
19 
2 0 
2 1 
22 
2 3 
24 

-25 
26 
2 7 
2 8 
2 9 
30 
3 1 
3 2 
3 3 
3 4 
3 5 
3 6 
3 7 
3 8 
3 9 
4 0 

4 
2 
2 

20 
6 
8 

1 9 
1 5 

9 
4 

10 
1 2 
10 
1 8 
12 

6 
3 

19 
9 

1 5 
2 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
BO 
AO 
BO 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
AO 
0 0 
AO 
0 0 
0 0 
00 
0 0 
0 0 
0 0 
0 0 

TYPE PERCENTAGES: 0 0 = 

ENERGY 
DEBSND 

1 1 7 2 4 0 5 . 
1 6 7 3 7 5 4 . 
2 0 3 4 7 0 9 , 
1 4 4 4 4 1 2 . 
4 0 4 2 0 7 4 , 
3 3 5 1 0 5 9 , 
1 4 1 7 9 9 4 . 
2 6 1 2 6 3 4 . 
1 4 2 7 6 7 7 . 
1 7 7 2 8 7 2 . 
1 3 9 5 2 7 4 . 
3 6 4 5 6 5 5 . 
1 3 5 6 6 3 5 . 
2 6 7 8 2 4 5 . 
1 3 8 9 5 9 4 . 
2 3 6 9 4 9 5 , 
3 2 1 4 7 4 2 . 
6 1 6 1 1 6 1 . 
1 5 3 7 9 5 8 . 
3 0 8 9 9 4 0 . 
1 7 4 1 9 9 0 . 
3 2 3 6 0 4 9 . 
3 1 5 9 2 7 1 
19 3 9 4 1 6 . 
3 9 2 5 3 2 9 . 
9 2 2 1 6 6 5 , 
4 1 6 9 5 6 9 . 
1 4 4 0 7 1 4 . 
2 4 0 3 6 8 9 . 
2 4 8 2 6 2 0 . 
1 4 1 0 3 3 2 . 
1 7 7 3 9 6 2 . 
5 7 7 9 0 4 2 . 
3 8 4 0 2 9 3 . 
4 3 5 0 4 2 1 . 
1 3 7 2 5 5 4 . 
1 7 3 4 1 7 3 . 
6 2 5 4 4 8 3 . 
3 8 8 8 9 1 0 . 
1 4 1 4 8 1 5 . 

OLBNT 
3 9 8 1 9 0 . 
3 9 4 0 6 5 . 
3 3 1 2 3 9 . 
39 26 9 9 . 
57 00 0 4 . 
4 4 2 8 9 6 . 
3 4 7 8 1 1 . 
2 4 9 4 7 1 . 
4 2 0 1 4 3 . 
2 8 1 9 6 5 . 
2 8 9 0 2 4 . 
33 4 3 1 0 . 
4 8 1 3 2 7 , 
4 5 8 6 8 0 . 
3 0 4 3 8 B . 
3 5 3 9 7 9 . 
3 6 4 9 4 0 . 
9 2 4 9 0 5 . 
29 20 7 2 . 
3 8 2 5 7 4 . 
3 5 2 2 4 0 . 
3 7 1 7 3 7 . 
6 2 5 1 1 7 . 
2 7 6 1 7 5 . 
6 5 7 5 6 5 . 
9 5 1 2 7 9 . 
75 87 0 0 . 
4 7 7 3 9 9 . 
3 1 5 4 6 3 . 
4 5 1 1 4 4 . 
1 0 0 6 8 7 . 
4 4 7 3 5 1 . 
42 0 3 4 0 . 
56 9 9 1 3 . 
6 4 0 4 9 3 , 
3 5 7 2 9 6 . 
3 9 5 8 9 5 . 
6 7 3 9 9 7 . 
7 4 9 9 3 8 . 
3 5 9 7 2 4 . 

0 / 1 1 
1 / 0 1 

0 / 1 1 

8 5 , 0 9 % , AO = 

ENERGY GBINS 
ANIBAL 
3 7 0 2 3 2 , 
2 5 9 3 5 7 . 
2 5 9 3 5 7 , 
2 5 0 1 9 7 . 
3 5 1 9 1 1 . 
2 5 9 3 5 7 . 
3 2 1 3 8 7 . 
3 3 9 7 0 8 . 
2 5 9 3 5 7 . 
3 3 9 7 0 8 . 
2 5 9 3 5 7 . 
3 5 1 9 1 1 . 
3 5 1 9 1 1 . 
2 5 9 3 5 7 . 
3 5 1 9 1 1 . 
3 7 0 2 3 2 . 
4 3 2 2 6 2 , 
4 1 3 9 4 1 , 
2 7 7 6 7 8 , 
3 7 0 2 3 2 . 
3 5 1 9 1 1 . 
2 5 9 3 5 7 . 
2 5 9 3 5 7 . 
3 3 9 7 0 9 . 
4 4 4 4 6 5 . 
4 6 2 7 8 6 . 
2 5 9 3 5 7 . 
2 5 9 3 5 7 , . 
3 7 0 2 3 2 . 
4 6 2 7 8 6 . 
3 2 1 3 9 7 . . 
2 5 9 3 5 7 . 
3 3 9 7 0 8 . 
3 5 7 5 3 8 . 
4 3 2 2 6 2 . 
2 5 9 3 5 7 . 
3 5 1 9 1 1 . 
4 6 2 7 8 6 . 
2 5 9 3 5 7 . 
2 7 7 6 7 8 . 

, 0 0 
, 0 0 

, 0 0 

1 2 . 6 4 % . BO = 

B B R K " ! 
7 5 4 4 1 4 . 

1 2 8 0 2 1 6 , 
1 5 8 6 3 0 2 , 

9 7 2 3 9 6 . 
3 2 4 2 0 8 6 . 
2 9 1 0 9 2 9 , 
1 0 3 2 4 5 2 , 
2 3 2 5 7 5 0 . 

9 7 2 3 9 6 , 
1 2 9 1 6 0 1 . 
1 1 1 0 0 0 0 . 
3 2 3 2 8 8 7 . 

7 B 2 9 5 3 . 
2 1 1 6 6 2 8 . 

9 6 4 2 5 3 . 
1 9 4 9 9 7 6 . 
2 6 3 9 8 9 6 . 
5 1 6 8 1 7 9 . 
1 2 5 1 9 4 1 . 
2 4 7 3 3 0 8 . 
1 2 3 0 7 1 6 . 
2 8 1 6 6 7 9 . 
2 4 9 0 1 9 7 . 
1 5 4 7 3 9 6 . 
2 9 3 6 4 1 4 . 
8 0 2 4 4 0 6 . 
3 3 6 3 3 2 9 . 

8 3 8 9 3 8 . 
1 9 8 5 5 6 5 . 
1 7 6 8 3 9 3 . 
1 1 3 0 3 9 6 . 
1 2 6 3 2 8 8 . 
5 3 9 7 6 2 0 . 
2 9 6 2 7 2 9 . 
3 4 0 0 0 8 7 , 

9 6 5 3 8 4 . 
1 1 7 0 0 9 4 . 
5 3 3 0 9 3 0 , 
3 0 9 5 3 5 8 . 
1 4 3 9 4 9 8 . 

2 , 0 3 % . BS 

ENERGY 
0 , 
0 , 
0 . 
0 , 
0 , 
0 . 
0 . 
0 , 
0 , 
0 , 
0 , 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 , 
0 , 
0 , 
0 . 
0 . 
0 , 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 

0,0 %, SB = 0,0 » 
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41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 

1650071. 
2828904. 
1996320. 
3618506. 
1395274. 
4400583. 
1214559. 
3289045. 
3S82028. 
1417994.1 
2245544. 
1827194. 
3595464. 
1899421. 
2286477. 
2216439. 
2734178. 
1373234, 
3340943. 
2795663. 
1743160. 
2684688. 
3949978. 
9666494. 
3773649. 
22 70 715. 
29 45877. 
2222331. 
3909783. 
2187088. 
2746301. 
2130165. 
4125957. 

2031688. 
2338026. 
29 25188. 
3136113., 
3532170. 
1431268. 
2651957. 
3365538. 
3149326, 
4143931. 
2348023. 
5222637. 
2668153. 
4387573. 
18 26508.. 
4571712. 
4489053. 
2334836. 
1754691. 
1735593. 
2949662. 
1356635. 
1356635. 
1356635. 
1356635. 
1356635. 
1668554. 
1620390. 
1356635. 
1356635. 
1356635. 
1356635. 
1709055-

240178. 
425744. 
407461. 
37 97 35. 
410016. 
706217. 

2774 12. 
35 26 99. 
43 41 14. 
475870. 
438021. 
425491. 
557962. 
43 6610. 
505800. 
235136. 
346279. 
104797. 
287065. 
485313. 
241703. 
482757. 
704927. 
920946. 
621006. 
361209. 
150711. 
422511. 
359759. 
377746. 
477461. 
239563. 
575670. 
4347 27. 
44 93 49. 
477637. 
246337. 
373672. 
377155. 
409094. 
386272. 
166869. 
610516. 
281324. 
70 03 25. 
4900 29. 
664614. 
416515. 
498317. 
636165. 
4662 98.. 
486586. 
411224. 
452537. 
355001. 
505800. 
256095. 
37 3175. 
343342. 
4714 86. 
418843. 
419447. 
496085, 
4742 37. 
1559 50.. 
411629. 

277678. 
259357. 
323955. 
259357. 
339708. 
259357. 

432262. 
259357. 
351911. 
339708. 
259357. 
321387. 
432262. 
351911. 
351911, 
277678, 
413941. 
4942^2. 
259357. 
259357. 
370232. 
259357. 
277678. 
4505R3. 
351911. 
432262. 
a5J-91-l. 
277678. 
259357. 
432262, 
432262. 
277678. 
351911. 
432262. 
228342. 
277678. 
33 9708. 
370232. 
H13941. 
259357. 
259357. 
370232. 
432262. 
431771. 
530934. 
385985. 
351911. 
370232. 
44 4465. 
259357. 
432262. 
432262. 
277678. 
277678. 
330548. 
213080. 
413941. 
259357. 
259357. 
25 93 57, 
259357. 
259357. 
2593 57. 
213080. 
259357. 
259357^ 

1299443, 
2146222. 
1435427, 
3174829, 
1398707. 
1161461. 
1390564. 
2413817. 
2282207. 
1398707. 

1361610. 
1357915. 
2395623. 
1366059. 
1555162. 
1802398. 
2102490. 
134°772. 
19872''9. 
2246052. 
1390564. 
216250 9. 
3176978. 
8462856. 
299 7036. 
165-6-42 4. 
2494269. 
1707244. 
3551829, 
1510676. 
191301 0. 
1887487. 
3431114. 
1321196. 
1950823. 
2178871. 
2670931. 
2915139. 
1423212. 
2070973. 
1983208. 
2715756. 
3318692. 
1825509. 
4157441, 
1933406, 
3519257. 
1353844. 
3682158. 
2529368. 
1659365. 
1321196. 
1300875. 
2425466. 
1280555. 
852284. 

1382458. 

944988. 
1013225. 
1187549. 
1111169. 
840069. 
856431. 
860465. 
1167116. 
1276144. 

0. 
0. 
0. 
0. 
0. 

-2427-02. 
0-
0. 

-762543-
0. 

-108276. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

-74650. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

-452877. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0-
0, 
0. 
0, 
0, 
0. 
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P A f l I L Y  LLAMAS SAEEP 
1  2 0  2 1  

ALPACAS 
2 1  
1 9  
1 5  
1 7  
1 7  
1 7  
1 5  
2 2  
1 7  
3 2 
1 4  
1 7  
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52 
53 
54 
55 
56 
57 
58 
59 
60 
6 1 
62 
63 
6U 
65 
66 
67 
68 
69 
70 
71 
7 7 

73 
714 
75 
76 
77 
78 
79 
80 
81 
82 
83 
814 
85 
86 
87 
88 
99 
90 
91 
92 
93 
914 
95 
96 
97 
98 
99 

100 
101 
102 
103 
1014 

105 
106 
107 
108 
109 
110 
111 
112 
113 
i n 
115 
116 
117 

37 
37 
140 
27 
32 
39 
37 
114 
19 
36 
16 
36 
33 
37 
38 
39 
35 
31 
39 
140 
33 
21 
39 
39 
140 
•41 
37 
35 
38 
13 
30 
149 
38 
56 
140 
27 
38 
143 
16 
141 

3° 
31 
140 
26 
22 
31 
22 
21 
18 
17 
21 
17 
19 
21 
20 
12 
31 

7 
22 

14 
28 

2 
23 

9 
19 
27 

39 
20 
38 
15 
314 
141 
36 
114 
15 
38 
114 
22 
26 
19 
37 
33 
35 
16 
39 
142 
33 
15 
140 
14 1 

36 
21 
314 
37 
141 
114 
18 
67 
142 
79 
39 
15 
39 
55 
16 
39 
-•7 
31 
314 
37 
20 
39 
22 
22 
22 
214 
22 
25 
22 
22 
23 
12 
32 

7 
22 

3 
27 

2 
27 

e 
114 
29 

38 
17 
38 
15 
1 8 

19 
38 
15 
15 
39 
15 
19 
30 
18 
314 
18 
26 
17 
33 
22 
17 
17 
3"' 
28 
18 
17 
19 
141 
22 
15 
16 
45 
29 
149 
23 
17 
38 
25 
1 8 

28 
36 
37 
17 
39 
214 
141 
22 
19 
22 
214 
211 
25 
25 
20 
19 
1 3 

36 
7 

23 
0 

30 
2 

3 1 
8 
9 

31 
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118 
119 

TOTAL 
TOTAL 

YEAR 

FABILY 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

13, 1 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
49 
49 
50 
51 
52 
53 
54 
55 
56 

SHEEP 
SaEEP 

4 

CLBN 
4 
4 
7 
9 
6 
3 

20 
7 
1 

16 
18 
9 
17 
17 

19,-1 
3 

1 9 
1 5 
4 
2 
17 
19 
4 
2 

16 
10 
15 
11 
3 
9 
11 
18 
0 
5 
12 
12 
2 
2 
15 
7 
16 
10 
13 
9 
10 
1 

16 
13 
19 
7 

20 
7 
4 

18 
18 
20 
20 

29 
23 

EQUIVALENTS 

33 
24 

= 18696 
= 3230 TOTAL LLABB = 

HUSBAND 

9,-

61 
28 
33 
36 
55 
36 
35 
54 
35 
27 
39 
53 
25 
76 
1 
40 
30 
58 
63 
63 
49 
33 
55 
84 
65 
65 
45 
31 
33 
51 
42 
35 
45 
45 
49 
43 
33 
48 
66 
42 
27 
55 
29 
34 
39 
18 
52 
46 
47 
35 
21 
35 
28 
60 
48 
66 
38 

WIFE 
62 
39 
0 

33 
59 
38 
25 
47 
39 
39 
26 
54 
27 
69 

27 
38 
58 
73 
50 
66 
40 
51 
0 

67 
50 
63 
27 
35 
44 
33 
43 
46 
45 
63 
29 
31 
67 
47 
32 
26 
59 
35 
35 
25 
18 
64 
62 
46 
30 
19 
0 
0 

46 
62 
53 
0 

36 
27 

3530 

CHILDREN 
0/ 
0/ 
1/ 
0/ 
2/ 
1/ 
0/ 
0/ 
0/ 
0/ 
0/ 
3/ 
0/ 

1 

3 
3 

2 

1 

0 

6/11 

0/ 
1/ 
2/ 
3/ 
1/ 
1/ 
0/ 
1/ 
1/ 
0/ 
2/ 
3/ 
0/ 
1/ 
0/ 
0/ 
0/ 
2/ 
1/ 
3/ 
0/ 
1/ 
3/ 
2/ 
0/ 
1/ 
1/ 
2/ 
3/ 
0/ 
3/ 
0/ 
1/ 
2/ 
0/ 
2/ 
0/ 
3/ 
1/ 
0/ 
2/ 
0/ 

1 
2 
6 
0 

0 
3 

TOTAL 

l.-l 

11. 1 
16,-1 

15,-1 

"',-1 

15, 1 

7,-1 

10,-1 
11,-1 
7,-1 
4, 1 
5,-1 
2,-1 
13,-1 
6,-1 
11,-1 
10,-1 
12, 1 

14,-1 
16,-1 

1,-1 
2, 1 
18,-1 
11,-1 

2, 1 
20,-1 
3, 1 
1,"-1 
3, 1 

11. 1 
2, 1 
2,-1 

16.-1 

9,-1 
14,-1 

9, 1 
20,-1 
13, 1 
15. 1 
8.-1 
16, 1 
3,-1 

BLPSCA = 2763 

3, 1 

19,-1 
11,-1 

10.-1 

12. 1 

12, 1 

10, 1 
12, 1 
14, 1 

19,-1 

10,-1 
4,-1 
5,-1 
13, 1 
15, 1 

7, 1 
17,-1 

5,-1 
13,-1 
6, 1 
5, 1 

7,-1 
10,-1 

17.-1 
5. 1 

15, 1 

11,-1 

4,-1 
17, 1 

15,-1 
5,-1 

12, 1 

18,-1 
5, 1 

17,-1 

CHILD AGES AND SEXES 

12, 1 
10, 1 

", 1 

19,-1 

10, 1 
20,-1 

6, -1 

13, 1 
11,-1 

7,-1 
6,-1 

10,-1 
20,-1 
6, 1 

17, 1 
15,-1 

11.-1 

13. 1 

15. 1 

16, 1 
13, 1 

10. 1 

7. 1 

•".-1 

9.-1 
5,-1 

19,-1 

10,-1 
13,-1 

9, 1 

7,-1 
5, 1 

15, 1 
19,-1 

1 9,-1 
4.-1 
1. 1 

13. 1 
11. 1 

14. 1 

4.-1 

16.-1 
13.-1 

4,-1 

20,-1 

13,-1 8, 1 

17, 1 8,-1 

15,-1 

16. 1 

16. 1 8.-1 
12.-1 
10.-1 8,-1 

9, 1 14,-1 
9,-1 7,-1 

12. 1 12. 1 

9 , - 1 1 9 , - 1 1 5 , 1 

1 1 7 , - 1 
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57 3 42 25 O /  
58 15 45 58  1/  0 15, 1 
59  17 30 37 1/  2 2,-1 10,-1 15, 1 
6 0 2 36 29 O/ 1 3 . ~ 1  
6 1 9 63 5 1  1/ 2 2, 1 16,-1 10,-1 
62 4 40 42 0/ 3 11,-1 12,-1 16,-1 
6 3 U 71  7 1  7 /  6 12.-1 9.-1 18.-1 5 .  1 16.-1 6.-1 19.-1 11. 1 5, 1 11, 1 8. 1 6. 1 IS, 1 
64 15  52 5 1  2 / 3  2. 1 19,-1 9,-1 14,-1 14, 1 
6 5 7 28 4 0  2/ 1 1.-1 2. 1 15, 1 
66 14 46 6 7  2 / 1  4,-1 23. 1 12, 1 
67 13 45 59 O /  2 14.-1 7.-1 
6R 1 3  56 58 ?/  1 24, 1 10,-1 18. 1 
69 R 37 39 O/ 2 7.-1 5.-1 
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1 2 3 
1 2 4 
1 2 5 
126 

TOTAL 
TOTSL 

1 1 
8 

18 
1 5 

POPULSTION 
F S H I L 1 E 3 = 

21 
2 1 
21 
2 1 

= 1 2 6 

2 0 
2 2 
2 4 
1 8 

5 2 7 
TOTSL 

0 / 
0 / 
0 / 
0 / 

CHILDREN 

' S B I L Y CLSN HUSBSND WIFE CHILDREN 

SO 
0 0 

7 
8 
9 

10 
11 
12 
13 
14 

3,SO 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
31 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

20 
7 
1 

19 
1 8 

9 
17 
17 

19,00 
3 

18 
1 5 

4 
2 

17 
18 

4 
2 

16 
10 
15 
11 

3 
9 

11 
16 

9 
5 

12 
12 

2 
2 

15 
7 

16 
10 
13 

9 
10 

1 
16 
13 
19 

7 
20 

7 
4 

18 
18 
20 
20 

3 

BO 
0 0 
00 
00 
00 
00 
00 
0 0 

9,00 
00 
00 
00 
BO 
00 
0 0 
0 0 

so 
0 0 
0 0 
0 0 
BO 

so 
0 0 
0 0 
00 
0 0 
0 0 
00 
0 0 
00 
00 
00 
00 

so 
0 0 
00 
0 0 
BO 
0 0 
00 
AO 
0 0 
00 
00 
00 
AO 
00 
0 0 
0 0 
00 
00 
00 

00 
AO 
00 
BO 
BO 
BO 
00 
AO 

00 
00 
00 

oo 
00 
00 
00 
BO 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
AO 
00 
00 
00 

00 
00 
00 

AO 

2 / 
1 / 

0 / 

0 / 

3 / 

3 
3 

2 

1 

0 

6/11 

1 / 
2 / 
3 / 
1 / 
1 / 
0 / 
1 / 
1 / 
0 / 
2 / 
3 / 

1 / 
0 / 

0 / 
2 / 
1 / 
3 / 

1 / 
3 / 
2 / 
0 / 
1 / 
1 / 
2 / 
3 / 

1 
2 
6 
0 
3 
1 
3 
4 
2 
2 
2 

1 
2 

2 
4 
4 
4 

0 
4 
4 
1 
0 
2 
0 
1 

1 / 
2 / 

2 / 
0 / 
3 / 
1 / 
0 / 
2 / 
0 / 

3 
2 

1 
2 
1 
0 
2 
0 
3 

2 8 0 SEX RATIO ( F / H ) = 0 , 7 

CHILD SGES AND BLOOD TYPES 

1,00 3,00 

1 1 , B O 1 9 , 0 0 1 2 , 0 0 9 , 0 0 2 0 . 0 0 

1 6 . 0 0 1 1 . 0 0 1 0 . 0 0 5 . 0 0 

1 5 . 0 0 1 0 , S O 

7 , BO 

1 5 , B O 1 2 , B O 9 , 0 0 

7,00 12,00 19,00 19,00 13,00 

10 
11 

7 
4 
5 
2 

13 
6 

11 
10 
12 

00 
, 0 0 

00 
00 
00 

, 0 0 
SS 
0 0 
00 
00 
BO 

10,00 
12,00 
14, BO 

19,00 

10,00 
4,00 
5,00 

13.00 
15,00 

10 
20 

6 

13 
11 

7 

6 

00 
00 

00 

AO 
00 

00 
AO 

10 
13 

9 

7 
5 

15 
19 

00 
0 0 

00 

00 
0 0 

00 
AO 

17 

15 

16 

0 0 

0 0 

00 

, 0 0 1 1 , 0 0 1 6 , B O 1 7 , B O 4 , 0 0 1 9 , A O 1 7 , B O 1 6 , 0 0 1 3 . 0 0 

9 , 0 0 9 , 0 0 1 9 , 0 0 1 5 , 0 0 

14,00 7,00 
16,00 17,00 

1,00 5,00 
2,00 13,00 10,00 18,00 16,00 9,00 

18,00 6,00 20,00 4.00 12,00 
11.00 5.00 6.00 7.00 10.00 8,00 17,00 

2,00 
20,00 7,00 17,00 13,00 9,00 14,00 4,00 

3.00 10.00 15.00 11.00 9.00 7,00 
1 . 0 0 
3,00 

11,00 17,00 11,00 
2 , 0 0 5 , 0 0 
2 , 0 0 1 5 , s o 1 3 . 0 0 1 4 , A O 

1 6 , A O 1 1 . 0 0 1 5 , A O 4 , B O 1 2 , 0 0 1 2 . 0 0 

8,00 4,A0 16,00 16,AO 
14,00 17,00 13,00 13,00 

8 , 0 0 1 5 , 0 0 1 0 , 0 0 
2 0 , A O 5 , A 0 
1 3 , 0 0 1 2 , 0 0 7 . 0 0 4 , 0 0 
1 5 , 0 0 

B,00 18,00 
16,00 5.00 

3 . A 0 1 7 , 0 0 7 , A 0 
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5B 
59 
60 
61 
62 
63 
611 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
7-" 
78 
79 
80 
81 
92 
83 
84 
85 
86 
87 
38 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 

I S 
17 

9 

9 
8 
4 

15 

"* 14 
13 
13 

8 
4 
6 
3 
3 

13 
8 
q 

18 
13 
17 
16 

8 
10 
11 

2 
9 

19 
8 

15 
15 
10 
15 
15 
15 

6 
4 

15 
15 

4 
2 
2 

20 
6 
8 

18 
1 5 

9 
4 

10 
12 
10 
18 
12 

6 
3 

1 8 
8 

15 
20 

2 
2 

20 
12 
11 

0 0 
0 0 
00 
0 0 
00 
00 
AO 
00 
00 
0 0 
AO 
00 
00 
00 
AO 
00 
AO 
00 
00 
00 
0 0 
AO 
00 
00 
00 
AO 
00 
00 
00 
00 
00 
00 
00 
AO 
00 
00 
AO 
00 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
00 
BO 
AO 
AO 
0 0 
0 0 
00 
00 
00 
00 
00 
00 
0 0 
0 0 
00 
0 0 
AO 
AO 
00 

AO 
00 
00 
00 
00 
00 
00 
00 
00 
AO 
00 
00 
AO 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
AO 
go 
00 
00 
00 
00 
00 
00 
00 
oo 
00 
00 
00 
00 
AO 
00 
AO 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

1 / 
1 / 
0 / 
1 / 
0 / 
7 / 
2 / 
2 / 
2 / 
0 / 
2 / 
0 / 
0 / 
1 / 
3 / 
0 / 
2 / 
2 / 
2 / 
2 / 

2 / 
3 / 
2 / 
1 / 
0 / 
3 / 
0 / 
3 / 
0 / 
3 / 
1 / 
0 / 
1 / 
0 / 
1 / 

0 / 
1 / 

1 / 

0 / 

0 / 

0 / 

0 
2 
1 
2 
3 
6 
3 
1 
1 
2 
1 
2 
3 
1 
3 
2 
1 
0 
2 
1 

1 
0 
2 
4 
2 
5 
3 
2 
1 
2 
5 
2 
1 
1 
1 

1 
0 

0 

1 

1 

1 

1 5 , 0 0 
2 , 0 0 
3 , 0 0 
2 , 0 0 

1 1 , 0 0 
1 2 , 0 0 

2 , A 0 
1 ,00 
9 , 0 0 

1 4 , 0 0 
2 4 , 0 0 

7 , 0 0 
4 , 0 0 

1 2 , 0 0 
6 , A 0 
8 , 0 0 
1 ,00 
3 , 0 0 
3 , 0 0 

1 0 , 0 0 

3 , 0 0 
1 0 , 0 0 

2 , 0 0 
1 ' ! , 00 
1 3 , 0 0 
1 3 , 0 0 

3 , 0 0 
1 4 , 0 0 
1 7 , 0 0 

8 , 0 0 
1 6 , 0 0 
1 0 , 0 0 

1 ,00 
2 , 0 0 

1 4 , 0 0 

2 , 0 0 
2 , 0 0 

1 , 0 0 

2 , 0 0 

1 ,00 

1 ,00 

1 0 , 0 0 

1 6 , 0 0 
1 2 , 0 0 

9 , 0 0 
1 9 , 0 0 

2 , 0 0 
2 3 , 0 0 

7 , 0 0 
1 0 , 0 0 

5 , 0 0 
2 0 , 0 0 

9 , 0 0 
7 , 0 0 
9 , 0 0 
8 , A 0 

1 9 , 0 0 
6 , 0 0 

1 3 , 0 0 

7 , 0 0 
1 9 , 0 0 
1 7 , 0 0 
1 7 , 0 0 
1 6 , AO 

9 , 0 0 
5 , 0 0 

2 2 , 0 0 

2 1 , 0 0 
5 , 0 0 

1 0 , 0 0 
1 1 , 0 0 

5 , 0 0 

1 5 . 0 0 

1 9 , 0 0 
1 6 , 0 0 
1 8 , 0 0 

9 , AO 
1 5 , 0 0 
1 2 , 0 0 

1 8 , 0 0 

1 3 , 0 0 

6 , AO 

1 1 , 0 0 

1 1 , 0 0 
1 4 , 0 0 

1 2 , 0 0 
1 8 , 0 0 

8 , 0 0 
1 6 , 0 0 

1 0 , 0 0 
1 5 , 0 0 
2 3 , 0 0 

10, 00 
5 , 0 0 

5 , 0 0 
1 4 , AO 

9 , 0 0 

1 3 , 0 0 

1 0 , 0 0 
1 4 , 0 0 

1 7 , 0 0 

9 , 0 0 

1 5 , 0 0 
1 8 , 0 0 

16 
14 

20 

10 

20 

19 

10 
15 

0 0 6 , 0 0 1 9 , 0 0 1 1 , 0 0 
AO 

0 0 1 4 , 0 0 

0 0 

00 1 0 , 0 0 4 , 0 0 1 3 , 0 0 

00 

00 
0 0 1 6 , 0 0 



APPENDIX (Cont i  nued) 

124 8 00 on 
125 18 00 00 
126 15 00 00 

91000 TYPE PERCENm&GES: 0 0  = 85.581, 10 = 12.19%. 80 = 2.09%. A A  = 0.19%. BE = 0.0 8, RE = 0.0 % 

ENERGY 
D E l A 3 D  
1162242. 
1157352. 
1446605. 
1434249. 

ENERGY G R I N S  
PLANT RNIMAL 
486790. 277678- 
505800. 339708. 
163685. 351911- 
392396. 259357- 
$77556. 351911. 
393200. 351911- 
291156- 277678. 
404232.. 259357. 
171224. 259357. 
406542. 4139U1. 
337433. 2'41026. 
a73903. 259357. 
285695. 259357- 
662065.. 586846. 
262R46. 259357- 
440008. 351911. 
39 1794. 444465. 
989964.. 40 1738. 

IARKET 
799277. 
852246. 

YET 
ENERGY 

0. 
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59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
11 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 

2942794. 
1756407. 
2742060. 
2983311. 
7839054.. 
3879629. 
2637513. 
2988805. 
2250022. 
3203698. 
2214779. 
2733492. 
2120356. 
4178454.. 
2065059. 
2640226. 
2362282. 
3223166. 
2 9 88191.. 
1421105. 
2809842. 
3450098. 
3236379. 
4239157. 
2375714. 
5336725. 
2714771. 
4444945. 
1835272. 
4046660. 
4603206. 
241252-'. 
2086128. 
1743840. 
2249456. 
1356635. 
1356635. 
1356635. 
1356635. 
1356635. 
1687481. 
1650071. 
1356635. 
1620390. 
1356635. 
135663 5. 
1687481. 
1356635. 
1397136. 
1356635. 
1397136. 
1356635. 
1356635. 
1356635. 
1668554. 
1397136. 
1356635. 
1356635. 
1356635. 
1663554. 
1378209. 
1378209. 
1356635. 
1378209. 
1356635. 
1356635. 

439232-
253815. 
211948. 
410841. 
768177. 
567566. 
505800. 
3086 46. 
303863. 
399522. 
316016. 
393804. 
394666. 
374361. 
371381. 
309373. 
505800. 
352762. 
433475. 
420452. 
405277. 
355091. 
505800. 
531240. 
440809. 
921141. 
305395. 
384744. 
388116. 
75 0571.. 
4106 85. 
381606. 
294227. 
505800. 
433856. 
435825. 
500837. 
465555. 
376315. 
246239. 
357033. 
494044-
409526. 
499032. 
466869. 
4390 53., 
374150. 
42 57 69. 
372309. 
403133. 
328250. 
461228. 
3244 37. 
311286. 
329227. 
4979 90. 
417312. 
319030. 
47 00 95. 
46 94 52. 

29218. 
335922. 
492431. 
241306. 
22 85 57. 
478524. 

197327. 
339708. 
259357. 
351911. 
321387. 
259357. 
358029. 
259357. 
351911. 
213080. 
450583. 
370232. 
277678. 
259357. 
370232. 
351911. 
277678. 
351911. 
351911. 
351911. 
259357. 
277678. 
259357. 
462786. 
370232. 
339708. 
370232. 
259357. 
35497 0. 
259357. 
259357. 
277678. 
277678. 
351911. 
462786. 
413941. 
259357. 
321387. 
25 93 57. 
277678. 
259357. 
277678. 
277678. 
321337. 
321387. 
259357. 
277678. 
259357. 
259357. 
259357. 
259357. 
166312. 
277678. 
172905. 
259357. 
339708. 
259357. 
246663. 
259357, 
259357. 
259357. 
237503. 
25 93 57. 
259357. 
17290 5. 
259357. 

2425014. 
1386492. 
1330508. 
2477756. 
4243323. 
3132907. 
1954933. 
2533693. 
1632739. 
2828781. 
1703337. 
1952105. 
1574464. 
2122283. 
1450657. 
2103621. 
1711466. 
274109 1. 
2444128. 
1431393. 
2 28 20 56. 
2383313. 
2604089. 
3406193. 
163 9007. 
4145114. 
2206344. 
2823729. 
1362025. 
3138147. 
1806960. 
1348845. 
1608583. 
1235654. 
1433315. 
1435540. 

795206. 
807458. 
875658. 
952038. 

1259853. 
1042933. 

958334. 
932811. 
791134. 
859334. 

1230"'16. 
464379. 
924630. 
733679. 
943895. 

57002. 
1021406. 

48935. 
1316973. 
909512. 
833207. 

10-7444 9. 
344178. 

1037730. 
1249792. 

923574. 
760824. 
362938. 

40716. 
909399. 

0 . 
0 . 

-934808. 
0 . 

-1510689. 
0 , 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 

-560333. 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 

-1080007„ 
0 . 
0 . 

-2293843. 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 

-298964. 
0 . 
0 . 
0 . 
0 . 
0 . 

-792688. 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 

-653151 . 
-8827 03. 

0 . 
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125 
126 

A HI L I 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
13 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
6 1 
6 2 

1 3 5 6 6 3 5 . 
1 3 7 8 2 0 9 . 

LLAHAS 
21 
26 
25 
25 
21 
35 
27 
44 
25 
32 
24 
16 
20 
62 
23 
40 
38 
45 
29 
40 
23 
37 
44 
40 
21 
15 
23 
20 
42 
25 
24 
37 
53 
49 
24 
22 
22 
23 
37 
27 
14 
38 
28 
36 
14 
37 
13 
15 
41 
13 
38 
37 
39 
26 
37 
37 
38 
11 
19 
36 
14 
27 

1 8 4 5 2 2 . 
4 5 7 5 1 3 . 

SHEEP 
22 
25 
17 
27 
13 
16 
17 
47 
23 
32 
24 
13 
25 
29 
2 4 
40 
20 
27 
31 
20 
21 
20 
25 
40 
14 
13 
26 
18 
43 
25 
16 
17 
57 
24 
24 
19 
18 
1 4 
35 
17 
17 
37 
14 
37 
13 
37 
18 
13 
34 
14 
39 
17 
36 
14 
31 
30 
36 
24 
20 
38 
13 
18 

3 5 1 9 1 1 . 1 0 4 5 8 7 3 . 0 
3 2 1 3 8 7 . 1 1 5 8 1 8 1 . 0 

ALPACAS 
23 
24 
14 
15 
14 
14 
15 
1 8 
15 
34 
16 
1 4 
19 
28 
16 
28 
15 
28 
37 
14 
15 
14 
15 
3 7 
14 
1 4 
20 
1 6 
2 5 
19 
14 
18 
20 
15 
27 
15 
14 
14 
41 
15 
17 
43 
14 
43 
15 
40 
2 0 
1 5 
41 
14 
39 
14 
39 
1 4 
15 
15 
42 
27 
15 
4 1 
15 
15 
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63 
611 
65 
66 
67 
6S 
69 
70 
7 1 
72 
73 
71t 
75 
76 
77 
78 
79 
80 
81 
B2 
83 
eit 
85 
86 
87 
88 
89 
90 
91 
92 
93 
911 
95 
96 
97 
98 
99 

100 
101 
102 
103 
ion 
105 
106 
107 
108 
109 
110 
111 
112 
113 
1111 
115 
116 
117 
113 
119 
120 
121 
122 
123 
1211 
125 
126 

TOTAL SH5EP 
TOTAL SHEEP 

;onti 

21 
33 
39 
1(3 
HO 
20 
HI 
11 It 

38 
18 
37 
40 
39 
40 
32 
35 
18 
14 
26 
52 
39 
46 
44 
20 
38 
37 
15 
43 
41 
29 
43 
29 
20 
19 
21 
22 
18 
19 
24 
17 
19 
23 
21 
13 
18 
13 
21 
10 
20 

1 
18 
13 
21 
19 
IB 
20 
25 
14 
15 

9 
7 

23 
22 
26 

nued) 

21 
16 
36 
21 
4 1 
13 
39 
44 
29 
16 
39 
43 
21 
18 
20 
37 
17 
16 
16 
72 
43 
4 2 
37 
13 
39 
26 
13 
40 
38 
30 
33 
42 
19 
2U 
22 
24 
24 
26 
24 
24 
23 
24 
23 
13 
20 

9 
20 

1 
19 

1 
24 
21 
25 
20 
21 
2 1 
26 
14 
14 

7 
4 

23 
23 
30 

EQniVSLEHTS = 17963 
= 3112 TOTAL LLAHA = 

21 
15 
31 
15 
25 
14 
31 
18 
15 
16 
39 
24 
15 
14 
15 
44 
14 
18 
15 
37 
29 
23 
19 
14 
41 
18 
15 
25 
37 
38 
16 
45 
23 
24 
21 
19 
20 
27 
28 
24 
24 
2 1 
16 
14 
22 

7 
19 

0 
21 

1 
22 
3 0 
14 
24 
24 
23 
27 

1 
12 
10 

0 
26 
22 
34 

3 497 TOTAL ALPACA 
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YEAH 5 
ALL CBOPS HATE BEES DESTROYED BY HAIL. 

FAMILY 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

10,-1 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

CLAN 
4 
4 
7 
8 
6 
3 

20 
1 

18 
18 
9 

17 
17 

3 
18 
15 
4 
2 
17 
18 
4 
7 

16 
10 
15 
1 1 
3 
9 
11 
18 
9 
5 

12 
12 
2 
2 

15 
7 

16 
10 
IT 
9 

10 
1 

16 
13 
19 
7 

20 
7 
4 

19 
18 
20 
20 
3 

15 
17 
2 

HOSBAHD 
62 
29 
34 
37 
56 
37 
36 
36 
28 
40 
59 
26 
77 

41 
40 
59 
64 
64 
49 
34 
56 
55 
66 
66 
46 
32 
34 
52 
43 
36 
46 
46 
50 
44 
34 
49 
67 
43 
28 
56 
30 
35 
40 
19 
53 
47 
48 
36 
22 
36 
29 
61 
49 
67 
39 
43 
46 
31 
37 

»IFE 
63 
40 
0 

34 
60 
39 
26 
39 
39 
27 
55 
28 
•"O 

28 
39 
59 
0 

51 
67 
41 
52 
48 
68 
51 
64 
29 
36 
45 
34 
44 
47 
0 

64 
30 
32 
68 
48 
33 
27 
60 
36 
36 
26 
19 
65 
63 
47 
31 
19 
0 
19 
47 
63 
54 
0 
0 

59 
38 
30 

CHILDBES 
0/ 
0/ 
1/ 
0/ 
2/ 
1/ 
0/ 
0/ 
0/ 
0/ 
3/ 
0/ 

1 

2 
3 

2 

0 

4/11 

0/ 
1/ 
2/ 
2/ 
1/ 
1/ 
0/ 
1/ 
1/ 
0/ 
2/ 
3/ 
0/ 
1/ 
0/ 
0/ 
0/ 
2/ 
1/ 
3/ 
0/ 
1/ 
2/ 
2/ 
0/ 
1/ 
1/ 
3/ 
3/ 
1/ 
3/ 
0/ 
1/ 
1/ 
0/ 
2/ 
0/ 
3/ 
1/ 
0/ 
2/ 
0/ 
0/ 
1/ 
1/ 
0/ 

1 
2 
5 
0 
3 
1 
3 
6 
2 
2 
2 

1 
2 

2 
4 
3 
3 

1 
3 
4 
2 
0 
2 
0 
1 
0 
3 

3 
2 

1 
1 
2 
0 
2 
0 
3 

0 
2 
2 

2.-1 

12, 1 
17,-1 

1 ,-1 

16, 1 

P.-l 

1 1,-1 
12,-1 
8,-1 
5, 1 
6,-1 
3,-1 
14,-1 
16,-1 
12,-1 
11,-1 
13, 1 

15,-1 
17 ,-1 

2,-1 
3, 1 
19,-1 
12,-1 

1,-1 
8,-1 
4, 1 
1,-1 
9, 1 

12, 1 
1, 1 
3,-1 
1, 1 

17,-1 

9,-1 
15,-1 

9, 1 
6,-1 
1 ,-1 
16, 1 
9,-1 
17, 1 
4,-1 

16, 1 
3,-1 
1.-1 

4, 1 

20,-1 
12,-1 

8,-1 

13. 1 

13, 1 

11, 1 
13, 1 
15, 1 

20,-1 

11,-1 
11,-1 
6,-1 

14, 1 
16, 1 

P, 1 

19,-1 

6,-1 
14,-1 
7, 1 
6, 1 

3, 1 
1 4, 1 
11,-1 
2.-1 

18,-1 
3, 1 
16, 1 

12,-1 

5,-1 
14, 1 

16.-1 

14, 1 

19,-1 
6. 1 

18.-1 

11.-1 
4,-1 

13 
11 

10 

20 

11 
14 

7 

14 
7 

8 
7 

11 
5 
7 

10 
16 

12 
6 
14 

16 

17 

14 

11 

13 

8 

16 

HILD AGES AND 

1 10,-1 
1 6,-1 

1 

-1 20,-1 

1 11,-1 
-1 9,-1 

-1 10, 1 

1 8,-1 
-1 5,-1 

-1 16, 1 
-1 20,-1 

-1 19,-1 
-1 13,-1 
1 B. 1 

1 15,-1 
-1 12, 1 

-1 
1 
1 15, 1 

1 5,-1 

1 17,-1 
-1 

1 

1 8, 1 

-1 

1 

14,-1 

10,-1 

12,-1 

17, 1 

17, 1 

11,-1 

5,-1 
9,-1 

13, 1 

5.-1 

9 , 1 1 2 , - 1 1 7 , - 1 5 , - 1 2 3 , - 1 1 7 , - 1 1 4 , 1 1 4 , 1 1 9 , - 1 

6 , 1 1 6 , - 1 
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60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
•"0 
7 1 
72 
73 
•"t 
75 
76 
""7 
78 
79 
80 
3 1 
82 
83 
34 
85 
36 
87 
38 
89 
90 
91 
92 
93 
94 
95 
96 
97 
93 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
m 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 

9 
8 
4 

15 
1 

14 
13 
13 

8 
4 
3 
3 

13 
8 
9 

18 
13 
17 
1 6 

q 
10 
1 1 

2 
9 

19 
3 

15 
1"! 
10 
15 
15 
15 

6 
4 

15 
15 

4 
2 
2 

20 
6 
8 

18 
15 

9 
4 

10 
12 
10 
13 
12 

6 
20 
13 

8 
15 
2 0 

2 
2 

2 0 
12 

6 

e 
18 
17 
17 

64 
41 
20 
53 
29 
47 
46 
57 
38 
64 
66 
68 
40 
56 
40 
54 
33 
31 
28 
54 
61 
60 
60 
39 
61 
62 
49 
48 
33 
64 
35 
48 
24 
25 
24 
25 
25 
25 
25 
25 
24 
24 
24 
24 
23 
23 
24 
23 
23 
23 
23 
23 
18 
24 
23 
24 
23 
22 
22 
22 
22 
67 
22 
22 
21 
21 

52 
43 

0 
52 
41 
68 
60 
59 
40 

0 
65 
47 
37 
53 
44 
47 

0 
43 
4 1 
45 
58 
48 
65 
39 
58 
50 
6 2 

0 
36 
49 
26 
48 
24 
22 
25 
23 
22 
23 
25 
24 
22 
25 
72 
21 
21 
20 
23 
20 
21 
21 
2 1 
24 
20 
21 
23 
21 
24 
19 
19 
21 
19 
60 
23 
25 
18 
18 

1 / 2 
0 / 3 
6 / 5 
2/ 3 
2 / 0 
2 / 1 
0 / 2 
1 / 1 
0 / 2 
0 / 2 
3 / 3 
0/ 2 
2 / 1 
2 / 0 
2/ 2 
2 / 1 
0 / 
2/ 2 
3/ 0 
2/ 2 
1 / 4 
0 / 2 
3 / 4 
0 / 3 
3/ 2 
0 / 1 
3/ 2 
1 / 3 
0 / 2 
1 / 0 
0 / 2 
1 / 1 
0 / 
0 / 
0 / 
0 / 
0 / 
0 / 1 
V 0 
0 / 
1 / 1 
0 / 1 
0 / 
0 / 1 
0 / 
0 / 1 
0 / 
0 / 
0 / 
0 / 1 
0 / 
0 / 1 
0 / 
0 / 
0 / 
0 / 
0 / 1 
0 / 
0 / 
0 / 
0 / 
1 / 1 
0 / 1 
0 / 
0 / 
0 / 

3 , 1 
1 2 , - 1 
1 3 , - 1 

3 , 1 
3 1 

1 0 , - 1 
1 5 , - 1 
2 5 , 1 

8 , - 1 
5 , - 1 
7 , 1 
9 , - 1 
2 , 1 
4 , 1 
4 , 1 

1 1 , 1 

1 , - 1 
11 , 1 

3 , - 1 
2 0 , 1 
1 4 , - 1 
1 4 , - 1 

4 , - 1 
1 5 , 1 
1 8 , - 1 

9 , 1 
6 , - 1 

1 1 , - 1 
1 2 , 1 

1 , - 1 
1 5 , - 1 

3 , - 1 
3 , 1 

1 . - 1 
1 , - 1 

3 , - 1 

1 , - 1 

1 , - 1 

2 , - 1 

2 , - 1 

1 3 , - 1 
1 , - 1 

1 7 , -
1 3 , -
1 0 , -
2 0 , -
1 6 , 
7 4 , 

8 , -
1 1 , -

6 , -
1 4 , -

3 , -
1 0 , -

9 , 
2 0 , 

7 , -
1 4 , 

4 , -
2 0 , 
1 8 , -
1 8 , -
1 7 , -
1 0 , 

6 , -
2 3 , 

2 2 , 
6 , -

1 1 , -

3 , -
6 , 

2 , 

1 0 , 

2 0 , 
1 7 , -
19 , 
10, 

1 3 , 

7 , 

12, 

12 , 
1 5 , 

8 , 
19, 

q . 
I T , 

1 1 , 
16 , 
2 4 , 

1 1 , 
1 9 . 

1 

1 

-1 
-1 
-1 6 , 1 1 7 , - 1 
-1 1 5 , - 1 1 5 , 1 

1 

-1 1 0 , 1 2 1 , 1 

-1 

-1 1 4 , 1 
-1 

1 1 3 , 1 
1 
1 1 1 , 1 

-1 1 5 , - 1 1 1 , - 1 

1 1 8 , - 1 1 1 , - 1 
-1 

1 1 0 , - 1 2 0 , - 1 

1 1 6 , - 1 1 1 , - 1 
1 1 6 , - 1 

7 , -

1 5 , -

5 , 

1 1 2 , 1 

1 

1 1 4 , - 1 

1 12, 1 
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126 
127 
128 
129 
130 

21 
21 
21 
21 
21 

0 / 
0 / 
0 / 
0 / 
0 / 

TOTAL POPULATION = 5 2 1 
TOTAL F A M I L I E S = 130 TOTAL CHILDREN = 

F A I I L ? CLAN HnSBAND B I F E CHILDREN 

2 
1 
1 
5 
6 
7 
8 
9 

10 
11 
12 
13 

1 0 , 0 0 
11 
15 
16 
17 
18 
19 
20 
21 
22 
23 
21 
25 
26 
27 
28 
29 
30 
31 
32 
33 
31 
35 
36 
37 
33 
39 

12 
13 
11 
15 
16 
17 
18 
19 
50 
51 
52 
53 
51 
55 
56 

3 
20 

1 
18 
I P 

9 
17 
17 

3 
1 8 
15 

1 
2 

17 

5 
12 
12 

2 
2 

15 

13 
9 

10 
1 

16 
13 
19 

20 
20 

3 

00 
AO 
0 0 

0 0 
00 

00 
00 

AO 
0 0 

00 
0 0 

00 
00 

00 
00 

2 / 2 
1 / 3 

0 / 2 

3 / 0 

1 /11 

V 1 
2 / 2 
2 / 5 
1 / 0 
1 / 3 
0 / 1 
1 / 3 
1 / 6 
0 / 2 
2 / 2 
3 / 2 

1 / 1 
0 / 2 

0 / 2 
2 / 1 
1 / 3 
3 / 3 

1 / 1 
2 / 3 

4 
2 
0 
2 
0 

2 / 
0 / 
1 / 
1 / 
3 / 
3 / 1 
1 / 0 
3 / 3 

1 / 
1 / 

2 / 
0 / 
3 / 
1 / 
0 / 
2 / 
0 / 

2 7 1 SEX RATIO ( E / B ) = 0 . 7 

CHILD AOES AND BLOOD TYPES 

2 , 0 0 1 , 0 0 

12,BO 2 0 , 0 0 1 3 , 0 0 1 0 , 0 0 
1 7 , 0 0 1 2 , 0 0 1 1 , 0 0 6 , 0 0 

1 ,00 8,BO 

16,BO 13,BO 1 0 , 0 0 

P,00 1 3 , 0 0 2 0 , o n 2 0 , 0 0 1 1 , 0 0 9 , 0 0 1 2 , 0 0 17 ,AO 5 , 0 0 20 ,AO 1 7 , 0 0 1 1 , 0 0 n , A O 1 9 , 0 0 

1 1 , 0 0 
1 3 , 0 0 1 1 , 0 0 1 1 , 0 0 
15,SO 11,00 9,00 10,00 20,00 If,00 

2 0 , 0 0 , 0 0 1 0 , 0 0 

1 1 , 0 0 
1 2 , 0 0 

8 , 0 0 
5 , 0 0 
6 , 0 0 
3,00 

11,SS 
16,00 
12,00 
11 ,00 
13,A0 

1 5 , 0 0 
1 7 , 0 0 

2 , 0 0 
3 , 0 0 

1 9 , 0 0 
1 2 , 0 0 

1 , 0 0 
8 , 0 0 
1 , 0 0 
1 , S 0 
1 , 0 0 

1 2 , 0 0 
1 ,00 
3 , 0 0 
1 ,00 

17,SO 1 2 , 0 0 16,SO 5,SO 1 3 , 0 0 1 3 , 0 0 

1 1 , 0 0 1 1 , so 8 , 0 0 
1 1 , s o 7 , 0 0 5 , 0 0 1 2 , 0 0 6 , 0 0 1 6 , 0 0 

6 , 0 0 
1 1 , 0 0 8 , 0 0 1 6 , 0 0 
1 6 , 0 0 7 , A 0 20,SO 1 7 , 0 0 

8 , 0 0 
1 8 , 0 0 

6 , 0 0 
1 1 , 0 0 1 1 , 0 0 1 9 , 0 0 1 7 , 0 0 9 , 0 0 

7 , 0 0 5 , 0 0 1 3 , 0 0 
6 , 0 0 • ' , 0 0 8 , 0 0 1 1 , 0 0 9 , 0 0 

3 , 0 0 
1 1 , 0 0 1 0 , 0 0 1 5 , 0 0 5 , 0 0 
1 1 , 0 0 1 6 , 0 0 1 2 , 0 0 9 , 0 0 8 , 0 0 

2 , 0 0 

1 8 , 0 0 1 2 , 0 0 
3 , 0 0 6 , 0 0 

16,AO 1 1 , 0 0 15,AO 

9 , 0 0 
1 5 , 0 0 

9 , 0 0 
6 , A 0 
1 ,00 

1 6 , 0 0 
9 , 0 0 

1 7 , 0 0 
1 ,A0 

5,SO 1 7 , 0 0 17,SO 
1 1 , 0 0 1 1 , 0 0 

1 6 , 0 0 1 1 , 0 0 

1 1 , 0 0 1 3 , 0 0 

1 9 , 0 0 
6 , 0 0 

1 8 , 0 0 8 , A 0 

8,00 5 ,00 
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5 7 

5 8 

5 9 
6 0 

6 1 

6 2 
6 3 

6 1 

6 5 

6 6 

6 7 

6 8 

6 9 

7 0 
7 1 

7 2 
7 3 
7 1 

7 5 

7 6 
7 7 

7 8 

7 9 

8 0 

8 1 

8 2 

8 3 

8 1 

8 5 

8 6 
8 7 

8 8 
8 9 

9 0 

9 1 
9 2 

9 3 

9 1 

9 5 
9 6 
9 7 

9 8 

9 9 
1 0 0 

1 0 1 

1 0 2 

1 0 3 

1 0 1 
1 0 5 

1 0 6 

1 0 7 

1 0 8 

1 0 9 

1 1 0 

1 1 1 

1 1 2 
1 1 3 

1 1 1 

1 1 5 

1 1 6 

1 1 7 

1 1 8 

1 1 9 
1 2 0 

1 2 1 

1 2 2 

1 5 

1 7 

2 
9 

8 

1 

1 5 
7 

1 1 

1 3 
1 3 

8 

1 

3 

3 
1 3 

8 
q 

1 8 

1 3 
1 7 

1 6 

8 

1 0 

1 1 
2 

9 

1 9 

a 
1 5 

1 5 
1 0 

1 5 

1 5 
1 5 

6 
1 

1 5 
1 5 

1 

2 

2 
2 0 

6 

8 
1 8 

1 5 
9 

1 

1 0 

1 2 

1 0 

1 8 

1 2 

6 

2 0 

1 8 
8 

1 5 

2 0 

2 

2 

2 0 
1 2 

6 

8 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
1 0 

0 0 

0 0 

0 0 

no 
0 0 

0 0 

so 
0 0 
AO 
0 0 

0 0 

0 0 

0 0 

so 
0 0 

0 0 

0 0 

AO 

0 0 

0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

so 
0 0 

0 0 

AO 
0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

8 0 

AC 

so 
0 0 

0 0 

0 0 

0 0 

oo 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

AO 

AO 

0 0 

0 0 

AO 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

so 
0 0 

0 0 

0 0 

0 0 

0 0 
0 0 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

1 / 

1 / 
0 / 
1 / 

0 / 

6 / 
2 / 

2 / 

2 / 
0 / 

1 / 
0 / 
0 / 
3 / 

0 / 
2 / 

2 / 
2 / 
2 / 

2 / 

3 / 

2 / 
1 / 

0 / 
3 / 

0 / 

3 / 

0 / 
3 / 

1 / 
0 / 
1 / 

0 / 

1 / 

0 

2 
2 

2 

3 

5 
3 

0 

1 

i 
1 

2 
2 
3 

2 
1 

0 

2 
1 

2 
0 

2 
1 

2 

1 

3 

2 

1 

2 

3 
2 

0 

2 
1 

1 6 , 0 0 
3 , 0 0 
1 , 0 0 
3 , 0 0 

1 2 , 0 0 
1 3 , 0 0 

3 , A 0 
3 , 0 0 

1 0 , 0 0 
1 5 , 0 0 
2 5 , 0 0 

8 , 0 0 
5 , 0 0 
7 , A 0 
9 , 0 0 
2 , 0 0 
1 , 0 0 
1 , 0 0 

1 1 , 0 0 

1,S0 
1 1 , 0 0 

3 , 0 0 
2 0 , 0 0 
1 1 , 0 0 
1 1 , 0 0 

1 , 0 0 
1 5 , 0 0 
1 8 , 0 0 

9 , 0 0 
6 , 0 0 

1 1 , 0 0 
1 2 , 0 0 

1 , 0 0 
1 5 , 0 0 

1 1 , 0 0 
1 , 0 0 

1 " ' ,00 
1 3 , 0 0 
1 0 , 0 0 
2 0 , 0 0 
1 6 , 0 0 
2 1 , 0 0 

8 , 0 0 
1 1 , 0 0 

6 , 0 0 
1 1 , 0 0 

8 , 0 0 
1 0 , 0 0 

9 , A 0 
2 0 , 0 0 

7 , 0 0 
1 1 , 0 0 

1 , 0 0 
2 0 , 0 0 
1 8 , 0 0 
1 8 , 0 0 
17 ,AO 
1 0 , 0 0 

6 , 0 0 
2 3 , 0 0 

2 2 , 0 0 
6 , 0 0 

1 1 ,00 

3 , 0 0 
6 , 00 

16 

2 0 

1 7 

19 

1 0 

13 

7 

12 

12 

1 5 

8 

1 " 

9 
1 7 

11 

1 6 

2 1 

11 
1 9 

0 0 

0 0 

0 0 

0 0 

1 0 

0 0 

so 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
0 0 

6 , 0 0 
1 5 , so 

1 0 , 0 0 

1 1 ,00 

1 3 , 0 0 

1 1 ,00 
1 5 , 0 0 

1 8 , 0 0 

1 0 , 0 0 

1 6 , 0 0 
1 6 , 0 0 

1 7 

1 5 

2 1 

1 1 

1 1 

2 0 

1 1 

0 0 7 , 0 0 1 2 , 0 0 
SO 

00 1 5 , 0 0 

, 0 0 

00 5 , 0 0 1 1 , 0 0 

0 0 

, 0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

AO 
0 0 

AO 
0 0 

0 0 

0 / 1 
1 / 0 

1 / 1 
0 / 1 

0 / 1 

0 / 1 

0 / 1 

0 / 1 

3 , 0 0 
3 , 0 0 

1 ,00 2 , 0 0 
1 ,00 

3 , 0 0 

1 , 0 0 

1 , 0 0 

2 , 0 0 

0/ 1 

1/ 1 
0/ 1 

2,00 

13,00 10,00 
1,00 
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123 
124 
125 
126 
127 
128 
129 
130 

BLOOD 

18 
17 
17 
5 
2 
7 
4 
2 

00 
00 
00 
00 
00 
AO 
00 
00 

TYPE PERCENTAGES 

00 
AO 
AO 
00 
00 
00 
00 
00 

• 0 

FAMILY 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

EBEBGY 
DEMAND 
1152079. 
1352869. 
1489533. 
1424086. 
3504148. 
3503657. 
1406634. 
1407351. 
2113679. 
1383914. 
3064764. 
1356635. 
9559991. 
1378234. 
2446385. 
3389948. 
4583828. 
1576994. 
3148678. 
17 59 518. 
3389647. 
46 97305. 
1955510. 
3439076. 
4343610. 
1429354. 
2480579. 
2538002. 
1390006. 
2122336. 
4551554. 
2758945. 
4025919. 
1402258. 
2085128. 
3763078. 
4096150. 
2037254. 
1709433. 
29 43648. 
2453912. 
3814120. 
1647669. 
4921937. 
1194233. 
3441643. 
3087802.. 
1443215. 
3054728. 
1201083. 
3837739. 
1938457. 
2341859. 

OLANT 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0„ 
0. 
0. 
0., 
0. 

ENEBGY GSISS 
ANIMAL 
259357. 
259357. 
259357. 
166803. 
339708. 
351911. 
259357. 
259357. 
321387. 
259357. 
259357. 
259357. 
388553. 
277678. 
277678. 
351911. 
351911. 
321387. 
259357. 
259357. 
351011. 
629573. 
370232. 
339708. 
259357. 
259357. 
228342. 
351911.. 
229342. 
259357. 
351911. 
370232. 
351911. 
321387. 
259357. 
259357. 
25935-". 
277678. 
259357. 
259357. 
339708.. 
259357. 
259357. 
259357. 
413941, 
166803. 
250197. 
259357. 
259357. 
277678. 
432262. 
25 93 57. 
259357. 

MARKET 
11385^7. 
1219029. 
1505662. 
1315616. 
3104B5 8. 
3291360. 
1456275. 
1442514. 
1857101. 
1286663. 
1402816. 
1206248. 
8461953. 
1226041. 
2208541. 
3224518. 
4359816. 
1336502. 
3081823. 
1655632. 
3256601. 
4139760. 
1757309. 
3210343. 
3625533. 
1234787. 
1910429. 
2421395. 
1287228. 
2040097. 
4401512. 
2611704. 
3918839. 
1231281. 
1991345. 
1677348. 
1824604. 
1959080. 
1555275. 
2254874. 
2194516. 
2366127. 
1546679. 
879126. 

1005082. 
1735632. 
668685. 

1276144. 
2162170. 
1101028. 
3470133. 
1913331. 
2150633. 

ENERGY 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

-12-'5091. 
0. 

-507411. 
0. 
0. 
0. 
0., 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

-2 92240. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

-1697030. 
-2013494. 

0. 
0. 

-398605. 
0. 

-1333107. 
0. 

-3761355. 
0. 

-1219958. 
-2268822. 

0. 
-201625. 

0. 
0. 
0. 
0. 

• > 

APPENDIX (Continued) 



56£ttlS-
£595 tiU-
0 
0 
0 
0 
0 
0 
0 
2^9669-
0 
£8611111-
0 
960^01-
0 
5566 05-
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
i.5ll0t 91-
0 
0 
6tl2i.li2-
0 
0 
0 
0 
2169119-
E99C01-
1622661-
0 
0 
0 
0 
0 
0 
LBbtb12-
0 
0 
0 
0 
0 
0 
bllllEl 5-
E5i.i.EE-
0 
5fc 5111191-
0 
b06196-
0 
0 
0 
0 

•611899 
•110558 
•5880121 
•09tib5Sl 
•98LS521 
•ill52£l 
•S9EIBE1 
•99E1221 
•i.65lll5l 
•0E59E2 
•IE0I1151 
•E9£8aB 
•50i202 1 
•B00B211 
•85098111 
•i.E2Ell9 
•6652E91 
•6212EE1 
•£^266111 
•5bB9lil 
•12i.llOEl 
•ll£9S5lll 
•0966051 
•5E52221 
•96llEll21 
•26191.21 
•12561.01 
•9219121 
•89E2EC2 
•2295281 
•i.62lCil 
•i.2E5l.l2 
•09blbl1 
•E005llb£ 
•86661.51 
•EOtEllEl 
•04252112 
•56699911 
•£618612 
•EbbS66£ 
•90051.22 
•5e21lEB2 
•b0E11i21 
•OtSllB 
•61II2162 
•2S5622E 
•22115112 
•2li£5E92 
•211651161 
•i.ll9Bbbl 
•69Eei.2l 
•llbE9261 
•11066022 
•06E5661 
•£261.682 
•61S01E2 
•bionut 
"Ell 1.8 045 
•9655B92 
•92161.6 
•5969I1CI 
•1659561 
•2E01561 
•5111.E26 
•241.9661 
•5EE9I161 

•9£0lll2 
••2I1EB22 
•1.5E6S2 
•065EEE 
-1.BE12E 
••i.5E652 
•1.5E662 
-1.SE6S2 
•1.SE652 
•tSE652 
•i.SE6S2 
•2511.51 
•1.5E652 
•1.5E652 
-1.5E652 
•1.5E652 
•1.5E652 
•1.5E652 
•1.5E652 
•1.BE1ZE 
•1.5E652 
•1.6Et2E 
•8191.1.2 
•1.5E652 
•060£ 12 
•1.SE652 
•1161SE 
•1.5E652 
•llbl5£ 
•1.6E12E 
•61.91.1.2 
•llblSE 
•1.5Eb52 
•61.91.1.2 
•601.6EE 
•11615E 
•ESS6BE 
•2E201.E 
•61.91.1.2 
•5221.811 
•116151. 
•801.b£C 
•1.5£b52 
•I.8£l2o 
•llblSE 
•1.51652 
•11615E 
••61.91.1.2 
•8E1.10I1 
•1.5E0 52 
•2E201.E 
•961.2911 
•81.91.1.2 
-Zt201.£ 
•11615E 
-1.5E6S2 
•11615E 
•i.5E652 
•l.5Eb52 
•i.SE652 
•81.91.1.2 
•eL9i.l.2 
•1.5E652 
•1.5E652 
•"591111 till 
-2£20iE 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

•SE995E1 
•9EU6EI 
-9EU6E1 
•lBlll.691 
-SE99SEI 
•5E995f I 
•5E995E1 
•LEtlObEl 
•IBIl 1.891 
•5E99SE1 
"11558991 
•5E99SEI 
••SE995E1 
••5E995EI 
-11556991 
•5E995E1 
•804901.1 
•5E995E1 
•11556991 
•0661961 
•5£99St 1 
"25E6I.91 
••8011901.1 
•5E995E1 
~5E995E1 
•5E995EI 
•5E995E1 
•5t995El 
•1061.822 
•90061.02 
••1.21.£6i.l 
-61204112 
•|llE££b2 
••EltEEltl 
•9E0tlll61 
•obezmm 
•bBE191.2 
"60261.611 
•5011 £04 2 
•bl2152t 
•2EllE2£t 
•Il61ll5ll£ 
-l.Ba681E 
•695 116 
••1.U9S0E 
•61201EE 
•L1£62E2 

"2St60l.2 
•CEI166C2 
-0B19£2ti 
•9SC1651 
•0t62tl22 
•0El1lllll2 
•£111.1.22 
•EE1.1E0E 
•E1.I106E2 
•261926E 
•62590119 
•626I1E0E 
•50C0lli2 
•1.E92212 
•9910C0E 
•1966961 
•691.451. 
•5i.2ti222 
•£9221.22 

6U 
811 
1.11 
911 
511 
till 
Ell 
2U 
HI 
Oil 
601 
601 
toi 
9 01 
SOI 
tlOl 
£01 
2 01 
101 
001 
66 
86 
1.6 
96 
56 
Il6 
£6 
26 
lb 
06 
66 
6B 
Le 
9B 
5b 
llB 
£6 
26 
16 
06 
61. 
61. 
1.1. 
91. 
SL 
111. 
El 
21. 
11. 
Oi 
69 
69 
1.9 
99 
59 
49 
£9 
29 
19 
09 
65 
65 
1.5 
95 
55 
US 

(penuL:tuo3) xiGN3ddV 

921 £20/-Wi/lNyO 
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120 1397136. 0. 259357 . 358866. - 9 2 7 3 7 6 . 
121 2161tH81.. 0 . 3 3 3 5 9 0 . 1 8 7 3 3 8 8 . 0 . 
122 166a55«. , 0 . 2 5 9 3 5 7 . 1 4 9 0 1 2 9 . 0 . 
123 1 3 5 6 6 3 5 . 0 . 3 2 1 3 8 7 . 10931118. 0 . 
12» 1 3 7 8 2 0 9 . 0 . 1" '2905., 5 7 0 7 8 . -1211 IH I I0 . 
125 1 3 7 8 2 0 9 . 0 . 1141890. 21H130. - 1 2 7 2 1 0 7 . , 
126 1 3 7 8 2 0 9 . 0 . 2 5 9 3 5 7 . 1 2 1 6 5 7 8 . 0 . 
127 1 3 7 8 2 0 9 . 0.. 25935- ' . . 1 2 3 2 3 7 5 . 0 . 
128 1 3 7 8 2 0 9 . 0.. 3 7 0 2 3 2 . 1 1 0 5 1 3 7 . 0 . 
129 1 3 9 7 1 3 6 . 0 . 2 5 9 3 5 7 . 12200U7 . 0 . 
130 1 3 9 7 1 3 6 . 0 . 1 8 2 0 6 5 . 5 7 0 7 8 . - 1 2 0 0 5 U 0 . 

FJHII I l l J U i S SHEEP HlPiCSS 
1 21 21 20 
2 22 20 18 
3 21 15 15 
It 27 19 15 
5 20 18 23 
6 27 16 15 
7 25 16 14 
8 25 18 16 
9 33 33 29 

10 25 19 16 
11 13 16 15 
12 21 2H 17 
13 30 21 21 
14 2 1 19 16 
15 U l DO 23 
16 28 16 15 
17 29 20 19 
18 30 32 36 
19 33 15 14 
20 26 17 19 
21 27 15 15 
22 97 67 22 
23 38 37 33 
24 22 23 24 
25 12 20 21 
26 22 24 16 
27 17 15 17 
28 41 35 21 
29 25 20 16 
30 18 14 14 
31 25 12 13 
32 43 26 16 
33 41 16 14 
34 21 19 19 
35 19 16 14 
36 16 13 14 
37 17 13 14 
38 33 29 31 
39 30 18 18 
40 14 2 1 20 
41 37 36 34 
42 20 13 14 
43 19 19 18 
44 14 14 15 
45 21 22 21 
46 14 17 18 
47 13 13 15 
4 8 22 18 2 0 
49 13 16 19 
50 30 29 3 1 
51 36 24 23 
52 34 31 3 1 
53 20 18 14 
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54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
•"O 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
31 
82 
83 
84 
85 
86 
87 
38 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 

[Cont 

40 
38 
21 
11 
15 
31 
14 
20 
15 
23 
42 
39 
42 
17 
39 
37 
15 
36 
44 
38 
32 
24 
20 
16 
14 
19 
57 
39 
38 
48 
16 
32 
29 
14 
43 
39 
30 
48 

n 
20 
18 
24 
23 
20 
21 
20 
19 
20 
22 
22 
13 
19 
15 
24 
19 
21 

5 
20 
11 
21 
20 
19 
21 
20 
15 
15 

;inued) 

22 
20 
21 
27 
13 
32 
13 
14 
18 
12 
37 
17 
43 
28 
38 
28 
12 
36 
32 
17 
14 
17 
21 
16 
19 
16 
63 
41 
24 
25 
13 
3 3 
1 8 
14 
40 
35 
31 
22 
24 
20 
24 
24 
22 
23 
29 
20 
27 
25 
24 
18 
13 
21 
13 
23 

0 
16 

6 
27 
22 
19 
2 1 
22 
24 
22 
15 
15 

15 
14 
24 
24 
15 
31 
15 
14 
10 
15 
27 
15 
21 
29 
2 0 
14 
18 
32 
19 
14 
14 
14 
24 
14 
23 
15 
24 
24 
17 
16 
14 
33 
14 
16 
20 
36 
33 
15 
23 
24 
20 
19 
17 
17 
27 
2 2 
29 
18 
16 
15 
1 4 
19 

6 
17 

0 
18 

7 
19 
3 1 
16 
22 
2 1 
2 0 
IB 

0 
13 
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120 
121 
122 
123 
1211 
125 
126 
127 
128 
129 
130 

TOTAL 
TOTSL 

SHEEP 
SHEE? 

9 
51 
10 
21 

3 
4 

13 
23 
28 
30 

3 
EQOITALESTS 
= 2803 

6 
23 
20 
21 

1 
0 

1 1 
23 
28 
27 

1 

= 16275 
TOTAL LLA1S = 

1 1 
in 
19 
18 

1 
0 
3 

23 
32 
21 

1 

3258 TOTAL ALPACA 
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