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FOREWARD 

Thirteen Agricultural Experiment Stations in the Midwest join­
ed in a research project entitled, "Adjustments in Livestock Marketing 
in the North Central States to Changing Patterns of Production and Con­
sumption." Agricultural economists, whose names appear on the preced­
ing page have made extensive analyses of data on the geographical move­
ment of livestock and meat in the United States in 1955 and 1960 and 
have made projections for future years. This publication is one of a series 

eminating from these studies. Because of the large number of farms and businesses engaged in 
providing the Nation's meat supply and the importance of meat in the 
American diet, this study should have widespread significance. In a 
dynamic society in which the human population is migrating from rural 
to metropolitan areas and in which some metropolitan areas grow more 
rapidly than others, there must be a continuous change in the ultimate 
destination of the meat supply. Likewise, as farm technology and pro­
duction patterns change there is a continuous change in the sources of 
supply. Businesses and industries engaged in the marketing, process­
ing, and distribution of livestock and meat must continuously adjust to 
these changing conditions. Studies that throw light on these changes 

can provide valuable information to those who must make decisions in 
these business operations. It is to those farmers and ranchers, marketing 
and transportation agencies, processors, wholesalers and retailers who 
are engaged in the complex livestock and meat industry that the study 
is addressed. 
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II. Spatial Analyses of 
the Flows of Slaughter Livestock. 

1955 and 1960·=· 
• 
1n 

J. HAVLICEK, R. L. RIZEK and G. G. JuncEt 

I. INTRODUCTION 

The livestock economy is a complex of produc­
tion, marketing, slaughtering, processing, distribu­
tion, and consumption of livestock and meat pro­
ducts. Changes are taking place in the livestock 
economy of the U.S. which affect the various com­
ponents of this complex in a different manner. In 
some areas the changes are occurring more rapidly 
and are of greater magnitude than in other areas. 
The more prominent of these changes are the re­
gional shifts in the locations of production, slaugh­
ter and consumption. Changes of this nature di­
rectly affect the activities of the various components 
of the livestock complex. 

In this study attention is focused on the spatial 
aspects of slaughter livestock movements from pro­
duction to slaughtering. Given the regional levels 
of production, slaughtering and the costs of mov­
ing one unit of various types of slaughter livestock 
from any one region to another region, this study 
is concerned with ascertaining the regional price 
differentials, and the volume and direction of re­
gional imports and exports that are consistent with 
minimizing the total cost of moving the livestock 
from production to slaughter. In addition, ques­
tions about the consequences of changes in the 
existing structure of the livestock economy may be 
evaluated with regard to their impact on regional 
prices and slaughter livestock flows. 

In particular, the problems with which the cur­
rent research is concerned are as follows: ( 1) esti­
mating annual and quarterly live weight quantities 
of slaughter production of cattle, calves, hogs, and 
sheep and lambs for 1955 and 1960 for 26 regions 
of the U.S., (2) estimating the set of transportation 
costs for moving each type of slaughter livestock 
among each of the 26 regions in 1955 and 1960, 
(3) determining annual and quarterly optimum 
flows of slaughter cattle, calves, hogs, and sheep 
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and lambs from productio11 to slaughter for 1955 
and 1960 for 26 regions of the U.S., ( 4) determining 
the competitive price differentials for each of the 
four types of slaughter livestock for 1955 and 1960, 
(5) determining the total transportation costs and 
regional transportation costs of optimum slaughter 
livestock movements for 1955 and 1960, ( 6) inves­
tigating the differences between the 1955 and 1960 
optimum flows, (7) identifying and evaluating di­
vergences between actual flows and optimum 
flows, and (8) examining what impact disturbances 
such as changes in transportation costs, geograph­
ical location of production, and geographical lo­
cation of slaughtering have on optimum regional 
flows and the regional price pattern of each of the 
types of slaughter livestock. It is hoped that the in­
formation generated by these analyses will be use­
ful in making decisions and policies concerning 
slaughter livestock. 

II. THE BASIC DATA 

Given the particular problems being considered 
and the specification of the type of data needed, the 
basic data used in describing the spatial structure 
of the livestock sector in 1955 and 1960 are present­
ed in this section. 

* !his is the second in a -series of three North Central regional 
bulletins co_ncerned with the spatial structure of the livestock marketing 
system. This report 1s concerned With estimating the regional produc­
t10n of. cattle, veal, calves, hogs, and sheep and lambs and determining 
the optimum geographICal flows and competitive price differentials from 
production to slaughtering. The first bulletin in this series is entitled 
"Spatial Analyses of the Meat Marketing Sector in 1955 and 1960" and 
is concerned with estimating the regional consumption of beef, veal, 
pork, and lamb and mutton and deriving least-cost flows and com'­
petitive price differentials for these products. The third bulletin is en­
tit)e? "Joint_ Spatial Analyses of Regional Sl?ughter and the Flows and 
Pncing of L1vestoc� _ and Meat" and is concerned with estimating regional 
slaughte�ing capacltl_es for each type of livestock and analyzing jointly 
the optimum locat10n and level of livestock slaughtering and the 
geographical flows of each type of livestock and meat from production 
through slaughter to consumption. 

_t Associate _professor of agricultural economics, Purdue University; 
reg1?nal Coordinator of N�M-25, MED-ERS USDA, Iowa State Uni­
versity; and professor of agncultural economics, University of Illinois. 



A. Regional Demarcation 
The delineation of regions considered in this 

study was conditioned by availability of data and 
the computational burden associated with larger 
numbers of regions. As a compromise between the 
need to portray reality and at the same time to 
limit the number of regions used, the United States 
was partitioned into 26 geographical contiguous 
regions (Table 1). Each region consists of one or 
more states since the basic data used are not avail­
able for smaller regions. Homogeneity in terms 
of production of livestock played an important role 
in suggesting the aggregation of states into regions. 
Major slaughter livestock-producing states each 
constitute a region whereas other regions are com­
posed of two to six states. 

A centrally located city was chosen as a market 
and supply point for each region. The regional de­
marcation and basing point cities are presented in 
Table 1. 
B. Transportation Rates 

The market and supply sources as formulated 
in the model are assumed to be designated by a 
single point in each region. Since transportation 
costs are a major determinant in the spatial inter­
pretation, it is necessary to obtain costs or estimates 
of the transfer costs between the points that repre­
sent each pair of regions. 

While it might be desirable to use actual point­
to-point rates, the data problem hindered this ap­
proach.1 In addition, the basing cities were chosen 
in some instances because of their proximity to the 
geographical center of the regions. Consequently, 
it is possible there has not been a sufficient number 
of livestock shipped between the alternative re­
gions to establish representative rates. In view of 
these restrictions, a series of models were developed 
to estimate the point-to-point transport costs. 

The model postulated to reflect truck rates for 
livestock between market and supply source points 
was: 

where Cij represents the cost in dollars of shipping 100 
pounds of live animals from point i to point j by truck, 
Dij is the highway mileage between i and j, Wij is 
the total weight of the livestock per shipment from 
region i to region j, Tij is the time in hours required 
to haul livestock from point i to point j, Dij+ Tij is 
the average speed of the haul, and the bi's are esti­
mated regression coefficients. 
1Data for 26 regions would require 650 rates for each species for each 
means of transportation. 
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Table 1. Regional Demarcation and Demand 
and Supply Points 

Regions State (s) Demand and Supply Points 

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 

Connecticut, Maine, Massa­
chusetts, New Hampshire, 
Rhode Island, Vermont 
Delaware, District of Col­
umbia, Maryland, New 
Jersey, New York, Pennsyl­
vania 
North Carolina, Virginia, 
West Virginia 
Florida 
Georgia and South Carolina 
Alabama and Mississippi 
Kentucky and Tennessee 
Ohio 
Indiana 
Michigan 
Illinois 
Wisconsin 
Arkansas and Louisina 
Missouri 
Iowa 
Minnesota 
Texas and Oklahoma 
Kansas 
Nebraska 
North Dakota and South 
Dakota 
Colorado 
Montana and Wyoming 
Arizona and New Mexico 
Idaho, Nevada, and Utah 
California 
Oregon and Washington 

Boston, Mass. 

Philadelphia, Pa. 

Richmond, Va. 
Orlando, Fla. 
Atlanta, Ga. 
Columbus, Miss. 
Nashville, Tenn. 
Columbus, Ohio 
Indianapolis, Ind. 
Detroit, Mich. 
Chicago 
Milwaukee 
Alexandria, La. 
Columbia, Mo. 
Des Moines 
St. Paul 
Fort Worth, Texas 
Kansas City 
Lincoln 

Bismarck, N. D. 
Denver 
Billings, Mont. 
Phoenix, Ariz. 
Salt Lake City, Utah 
Fresno 
Portland, Ore. 

The above model was postulated on the basis 
that truck rates are an increasing function of mile­
age; however, the relationship is not necessarily 
linear. As specified by the model, rates may in­
crease as a function of distance at a decreasing or 
increasing rate as a result of the supply of transpor­
tation facilities available and demand for such fa­
cilities. The effective load density, load size, and 
size of truck were measured by the weight of live­
stock transported, while road conditions were ac­
counted for by the average speed of the trip. 

Since livestock are shipped by rail as well as by 
truck, an additional model was constructed to re­
present rail rates within and between the alterna­
tive freight territories. 

Cj == bo + b1Mij + b2 v Mij 
where Cij is the cost in dollars of shipping 100 pounds 
of live animals from point i to point j, Mij is the rail 
mileage between i and j, and the bi's are the estimated 
regression coefficients. Since livestock is generally not 
moved short distances by rail, the truck and rail trans­
portation costs were combined to provide a realistic 
rate over all distances. 

/ 



Table 2. Commercial Slaughter of Cattle, Calves, Hogs and Sh eep and Lambs, 26 Regions of the United States, 1955 and 1960. 
- ---- --- - -- --- ----- -- --- --- -·- - -- --------- ------· -�- --- - . 

Cattle Calves Hogs Sheep and Lambs 
Region 1 955 1 960 1955 1 960 1 955 1960 1 955 1960 

( 1000 pounds liveweight) 1 261 ,864 207, 1 82 40,97 1 36, 1 46 2 1 9,9 1 2  1 4 1 ,246 29,7 1 2  25 ,9 1 0  2 2 , 190,322 2,096, 137 369,7 1 5  265, 099 1 ,537,983 1 ,467,84 1 247, 1 1 4  2 1 8,422 3 346,843 358,03 1 68,836 6 1 , 887 502,301 740,303 1 ,500 2,024 4 303,088 28 1 ,225 4 1 ,748 47, 591 1 06,258 1 1 3 ,987 57 96 5 438,322 335,200 6 1 ,93 1 48,25 1 398,998 484, 1 60 71  1 39 6 296,677 432,926 99,0 1 1 77,970 1 98 ,872 326,706 94 1 77 7 6 16,082 5 1 3,235 97, 1 6 1  57,30 1 58 1 ,243 870,83 1 1 8,747 24,585 8 1 , 1 04,820 1 , 1 65,083 54,675 28,284 955,763 1 ,000,888 2 1 ,883 1 5,464 9 652,727 650,25 1 47,383 27,394 879,971 1 ,2 1 8,55 1 1 5 ,469 19 ,6 1 5  
I O  794,991 73 1 ,926 1 2 1 ,904 70,08 1 372,728 353,836 80,607 72,28 1  1 1  2 ,034,659 1 ,483,093 1 70,792 64,024 1 ,644,853 1 ,302,353 80, 1 30 45,499 1 2  869,959 1 ,040,6 1 9  1 76,570 1 39,3 1 1  734,742 808,5 1 2  1 2,942 1 8,408 1 3  246,370 246,301 137,603 98,446 89,800 103,760 1 56 1 70 1 4  95 1 ,539 1 , 1 05 , 1 24 62,566 22,496 894,007 936,821  64,3 1 8  59, 1 04 1 5  1 ,9 1 2,368 2,667,793 1 26,204 82,61 8 3 ,03 1 ,254 3,548,397 1 43,896 1 48,966 1 6  1 ,47 1 ,5 1 3  1 ,492,524 98,29 1  49,391 1 ,456,455 1 ,350,452 96,006 1 08,446 1 7  1 ,7 1 9,3 1 9  1 ,598,624 567,434 468, 752 6 1 8,693 561 ,00 1 95, 1 68 1 1 6,90 1  1 8  1 , 1 43,787 1 , 1 59,452 76,822 40,396 638,367 698,822 5 1 ,586 29,004 1 9  1 ,880,087 2,204,856 1 8 ,370 4,248 979,525 1 ,02 1 ,768 1 1 6,395 1 1 1 ,238 20 467,578 463,670 9,8 1 6  274 634,048 565,7 1 2  69,582 58,584 21 85 1 ,552 1 ,079,853 2 1 ,809 5,044 1 57,989 1 5 1 ,205 87,955 1 53 ,636 22 88,204 1 20,95 1 3 ,4 1 8  1 , 455 55 ,576 68,666 1 ,325 1 ,879 23 1 43 ,544 203,694 13 ,308 7,04 1 43,988 56,984 4, 1 60 5,233 24 3 1 8,069 446,788 1 2 ,884 6,745 92,698 108,686 44,800 40, 1 62 25 2 ,4 1 5 ,8 1 4  2 ,540,572 1 53,861 99,047 5 1 7,754 39 1 ,94 1 233,2 1 2  2 5 1 ,90:2 26 680,723 705,884 35,543 1 6, 202 259,6 16  274,571  38,861 39,647 

U. S. Total 24,200,82 1 25,330,994 2,688,626 1 ,825 ,494 1 7,603,394 1 8 ,658,000 1 ,555 ,746 1 ,567,492 
The data for estimating the coefficients of the 

models were obtained from a survey of truckers 
and from the ICC 1 percent waybill sample data.2 

Least square regression techniques were used in 
obtaining estimates of parameters for both the truck 
and rail models. Due to the institutional peculiar­
ities that exist in the rate structure between the 
alternative freight territories, separate functions 
were estimated for each freight territory. Since 
comparable data on truck transportation costs were 
not available for 1955, the 1960 truck rates were 
adjusted by the changes that occurred in rail rates 
for the different species between 1955 and 1960. 
The estimated 1955 and 1960 transport cost data 
are presented in appendix A, Tables 1-6.3 

of the regions in the previous section on regional 
demarcation. Annual estimates of regional com­
mercial slaughter of cattle, calves, hogs, and sheep 
and lambs are presented in Table 2. 

C. Regional Livestock Slaughter 
Regional slaughter data for cattle, calves, hogs, 

and sheep and lambs for 1955 and 1960 consist of 
commercial slaughter estimates published by the 
USDA and estimates of farm slaughter based on 
reported numbers of animals slaughtered on farms. 
The annual estimates of commercial slaughter in 
each region consist of the sum of the reported an­
nual commercial slaughter of the states included in 
the region. In each of the 26 regions of the U.S. 
the slaughtering is assumed to occur at the centrally 
located cities designated as market and supply points 
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The number of animals slaughtered on farms 
weighted by an average adjusted farm slaughter 
weight was used to estimate farm slaughter live 
weight by states."1 Individual state live weights were 
summed for states included in a region to obtain 
the regional quantity. The adjusted average farm 
slaughter live weight is the state average commer­
cial slaughter live weight adjusted by the difference 
between the U.S. average commercial slaughter 
live weight and the U.S. average farm slaughter 
�The waybi l l  data used in this ·study consist of a I percent sample of 
a l l  full  carloads of l ivestock shipped by rail in 1 960 as reported by the 
rail roads to the Interstate Commerce Commission . The state of origin 
and destination are specified for each carload . In  estimating the trans­
portation cost functions, the data were stratified according to freight 
regions. Transportation charges used were developed from total revenue, 
including costs of feeding and layover derived from shipments. 

1The anal ysis for these estimated transport cost data and the other alter­
natives considered wil l be presented in two forthcoming North Central 
regional publications : Transportation Patterns and Cost of Livestock 
Movements, Brewer, D. and Rizek , R.L. and Interregional Transporta­
tion and lntersectional Adjustments in the Livestock Economy, Maki, 
W. R. 

4Agricul tural Marketing Service, "Livestock and Meat Statistics," U.S.  
Department of Agricul ture, Statistical Byl letin No. 230,  Supplement 
for 1 96 1  and Statistical R'eporting Service, "Meat A nimals," U.S. 
Department of Agricul ture, Statistical Bul letin No. 2 84 ,  May 1 96 1 .  



live weight. An iterative procedure was used in 
adjusting the state farm slaughter l ive weight so 
that the product of reported numbers slaughtered 
on farms in each state and adjusted farm slaughter 
live weight when aggregated into regions and sum­
med over the 26 regions is equal to the total live 
weight of farm slaughter reported for the U.S. The 
regional estimates of farm slaughter live weight 
for 1955 and 1960 are presented in Appendix B, 
Table 1 .  

For each of the 26 regions quarterly data of 
commercial slaughter l ive weight consist of the 
sum of the three monthly quantities included in 
each quarter. In each region within the year dis­
tribution of farm slaughter live weight is assumed 
to be the same as commercial slaughter live weight 
and the quarterly proportions of commercial slaugh­
ter live weight in each region were used to obtain 
the quarterly quantities of farm slaughter live weight. 
Quarterly estimates of regional commercial slaugh­
ter live weight for 1955 and 1960 are presented in 
Appendix B, Tables 2-9. 

D. Regional Production of Livestock for Slaughter 

1. Procedure for Estimating Production 
Production in this study refers to the l ive weight 

quantity of livestock production for slaughter pur-
poses. Two components of this production are farm 
production and commercial production for slaugh­
ter and on a national basis these two components 
are farm slaughter and commercial slaughter. How­
ever, production data for slaughter are not available 
for regions or states of the United States. If  regional 
contributions to the total U.S. slaughter are to be 
identified, regional productions for farm and com­
mercial slaughter need to be estimated. 

a. Farm slaughter 
Estimates of annual live weight quant1t1es 

of farm production for slaughter are the same as 
those of farm slaughter. Regional l ive weights of 
farm production were assumed to be geographical ly 
located in the regions in which the number of an­
imals slaughtered on farms was reported . Regional 
estimates of farm production for 1955 and 1960 are 
presented in Appendix B, Table 1 .  

b .  Commercial production 
Commercial production for slaughter is 

viewed as the live weight production which is com­
mercially slaughtered during a given calendar year. 
For the U.S. as a whole, total commercial produc­
tion for slaughter is synonymous with reported 
commercial slaughter live weight. Since data were 
not available for states or regions of the United 
States, estimates of cattle, calf, hog, and sheep and 
lamb commercial production were developed for 
each of the 26 regions of the United States. 
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The commercial production of a region was 
assumed to consist of three components : ( 1 )  l ive 
weight of inshipments and weight added to inship­
ments, (2) live weight of a decrease in inventory 
numbers, and (3) live weight resulting from pro­
duction that has occurred entirely within the re­
gion during the current year. The latter is a portion 
of the reported production for the region. The 
quantities attributable to each of these three com­
ponents were identified for each of the 26 regions. 
The sum of the quantities from each of the three 
components was considered the commercial pro­
duction of the region and the sum of the commer­
cial productions for the 26 regions was restricted 
to equal the live weight of commercial slaughter 
of the U.S. for that year. In allocating commercial 
production to regions, the quantities attributable to 
( 1 )  and (2) above were known with the greatest 
certainty to exist in particular geographical loca­
tions and were allocated first . The geographical 
location of quantities accounted for by (3) was less 
certain and the quantities were allocated last as 
residuals. 

(1) Cattle and calves 
In each region the contribution of an in­

ventory decrease to production for slaughter con­
sists of the number of head weighted by the average 
marketing weight of cattle. It was assumed that an 
inventory decrease within a region consisted of ma­
ture cattle which were commercially slaughtered 
during the year.;; The live weight quantity due to an 
inventory decrease was assumed to be geographically 
located in the region which reported the decrease in 
number. Increasing or stable inventory numbers were 
assumed to provide no quantity for commercial 
slaughter and therefore make no contribution to 
commercial production. 

The regional quantities of commercial produc­
tion arising from inshipments were calculated by 
taking 95 percent(; of the reported inshipments of 
the previous year times the current year regional 
average marketing weight.7 Both the l ive weight of 
inshipments and the weight added to inshipments 
were credited as the commercial production of the 
region that received the inshipments. Although the 
inshipment weight portion was produced in some 
other region, at the time these animals were avail-
5Part of the inven tory decrease may be due to normal death loss; how­
ever there was no satisfactory basis for taking account of this. 

6Five percent  of inshipment were assumed to never enter slaugh tering 
channels largely because of death loss and d iversion to other uses. 

7Average inshipment weights and average marketing weights by states 
were provided as a special release by the Livestock and Poultry Statis-
tics Branch, Agricultural Estimates Division, Statistical Reporting Serv­
ice, U. S. Department of Agriculture. 



able for slaughter both the inshipment weight and 
weight added were spatially located in the region 
which received the animals. All inshipments were 
assumed to remain to be finished in the region 
which initially received them and all of the market­
ing live weight of inshipments was considered to 
be a part of the commercial production of cattle for 
slaughter. 

In order to avoid double counting the live 
weight of inshipments, the production of regions 
supplying feeder animals had to be adjusted by the 
outshipment live weight. In estimating outship­
ments, the 26 regions were classified on the basis of 
judgment and historical patterns into supplying and 
finishing areas. Regions receiving large numbers of 
inshipments and traditionally referred to as feeding 
areas were considered to be finishing areas and it 
was assumed that these regions had no outship­
ments. The Texas and Oklahoma, North and South 
Dakota, and New Mexico and Arizona regions were 
considered to be both supplying and finishing areas 
and were treated accordingly. These three regions, 
the Corn Belt, California, and Colorado were con­
sidered to be the feeding areas of the United States 
and the rest of the regions, except for the New 
En�land area, were considered to be the supplying 
reg10ns. 

In estimating the live weight of outshipments 
it was assumed that the total weight of inshipments 
into the finishing regions was equal to the total out­
shipment live weight of the supplying regions. In 
the supplying regions the base from which outship­
ments could come was considered to be ( calves on 
hand January 1 plus births during the current year) 
less ( deaths of calves plus calves slaughtered on 
farms plus calves slaughtered commercially) . It was 
assumed that calves slaughtered commercially in a 
feeder animal supplying region were produced in 
that region. The base of each region was expressed 
as a proportion of the base of all of the supplying re­
gions combined. The regional outshipments were 
obtained by allowing each region to account for a 
relative proportion of the total number of inship­
ments into the finishing area equal to its relative 
proportion of the base. The live weight of total out­
shipments of each region was obtained by weight­
ing the numbers shipped out by the average inship­
ment weight of the finishing area. In each region 
outshipments were allocated between cattle outship­
ments and calf outshipments according to the pro­
portion of marketing live weight of the region ac­
counted for by each. 

The procedure for estimating commercial pro­
duction can be expressed symbolically as follows : 8 

where : 

[ (RA - WA1)  (R1)  - (FS1 + 01) ] • 
( CSR1) + ID1 + IM1 = CSPi 

RA = reported live weight of cattle and calf 
production (USDA) 

W A1  = weight added to inshipments 
R1 = proportion that the live weight of cattle 

marketings is of the total live weight of 
cattle and calf marketings in each region. 

FS1 == estimate of the live weight of cattle farm 
slaughter 

01 == estimate of the live weight of cattle outship­
ments from the supplying regions 

CSR1 == ratio of the portion of total U. S. com­
mercial slaughter production of cattle after 
weight added to inshipments, farm slaughter 
weight, and outshipment weight were ac­
counted for to reported total U.S. commer­
cial cattle slaughter not accounted for by in­
ventory decrease and inshipment market­
ings. 

ID 1 = live weight production accounted for by 
a decrease in inventory 

IM1 == live weight production accounted for by 
inshipment marketings 

CSA == live weight commercial slaughter pro-
duction of cattle 

After the proportion of live weight of commercial1 

production accounted for by inventory change and 
inshipment marketings are identified spatially, the 
remaining proportion is obtained from reported 
production after adjusting for farm slaughter, out­
shipments of feeder animals, and weight added to 
feeder animals received in the region. 

A similar procedure was used for estimating 
the regional commercial production of calves for 
slaughter. However, live weight production due to 
inventory decrease and inshipments of the previous 
year marketed during the current year were assumed 
not to make any contribution to calf production. 
Symbolically, the expression for commercial pro­
duction of calves is as follows : 

[ (RA - WA1) ( l -- R1) - (FS2 + 02) J • 
CSR2 == CSP2 

where : 
RA and WA 1 are the same as defined previous! y 
( 1 - R1) == proportion that the live weight of calf 

marketings is of the total live weight of cat­
tle and calf marketings in each region 

FS2 = estimate of the live weight of calf farm 
slaughter 

02 == estimate of the live weight of calf outship­
ments from the supplying regions 



CSR'2 = ratio of the portion of total U.S. com­
mercial slaughter production of calves after 
weight and outshipment weight were ac­
counted for to the total U.S. reported com­
mercial calf slaughter 

CSP'2 = live weight commercial slaughter pro­
duction of calves 

In developing the production estimates for cattle 
and calves, the calves were viewed as a residual 
production. 

(2) Hogs 
The procedure used in estimating com­

mercial production of hogs is similar to that used 
for cattle and calves. The relationship which ex­
presses regional commercial hog production is as 
follows: 

where: 
(RP3 - WA3 - FS3 - 03) • 

CSR3 + ID:� + JAf 3 = CSP3 
RA = reported live weight production of hogs 

(USDA) 
WA:>. = weight added to inshipments 
FS:1 = estimate of the live weight of hog farm 

slaughter 
0:J = estimates of the live weight of hog outship­

ments from the supplying regions 
CSR:J = ratio of the portion of total U.S. com­

mercial slaughter production of hogs after 
weight added to inshipments, farm slaughter 
weight, and outshipment weight were ac­
counted for to the total reported U.S. com­
mercial hog slaughter not accounted for by 
inventory decrease and inshipment market­
mgs 

JD3 = live weight production accounted for by a 
decrease in inventory 

JM3 = live weight production accounted for by 
inshipment marketings 

CSA = live weight commercial slaughter pro­
duction of hogs 

For each region the contribution to live weight 
commercial production of inventory decrease and 
inshipments was obtained by weighting the number 
of head involved by the regional average marketing 
weight per head. Ninety-five percent of the current 
year inshipments was assumed to enter commercial 
slaughter channels and was used to estimate the live­
weight attributable to inshipments. 

In estimating the live weight of outshipments 
again the regions were categorized into finishing re­
gions and feeder pig supplying regions8 on the basis 
8Regionis 2, 4 ,  8, 9, 1 1 , 15, 16, 17 ,  1 8 ,  19, and 20 were considered finish­
ing areas ; 10, 12, and 13 were consi<lered to be areas supplying fee<ler 
pigs. Missouri, region 14 ,  was considered to be bo th a supplying and fin­
ishing area and was handled accordingly. Other regions account fo r 
small numbers o f  feeder pig movements and were no t considered in 
developing outshipment estimates. 
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of judgment and number of inshipments received. 
For each region the proportion of the number of 
net births minus numbers slaughtered on farms re­
lative to the total number of net births minus num­bers slaughtered on farms for the entire feeder pig 
supplying area ( eight regions combined) was com­
puted. The outshipments of each region were ob­
tained by allowing each region to account for a re­
lative proportion of total numbers received in the 
finishing area equal to the region proportion re­
lative to the total supplying area of the number of 
net births less number slaughtered on farms. The 
number of outshipments for regions 7 and 12 were 
modified slightly to conform with unpublished in­
formation about the feeder pig outshipments of 
these two regions. Outshipment numbers were 
weighted by the average inshipment weight of the 
finishing area to obtain the live weight of outship­
ments. 

( 3) Sheep and lambs 

Sheep and lambs were combined to esti­
mate the sheep and lamb commercial production 
for slaughter. The regional sheep and lamb com­
mercial production may be expressed as follows : 
[ RP4 - (WA4 + WA .. + FS4 - FSr;, + 04 + 05) ]  

CSR4 + JD4 + JM4 = CSP4 
where : RP4 == reported live weight production of sheep 

and lambs (USDA) 
W A4 == weight added to inshipment of sheep 
W A5 = weight added to inshipments of lambs 
FS4 = estimate of the live weight of sheep 

slaughtered on farms 
FS5 == estimate of the live weight of lambs 

slaughtered on farms 
04 == estimate of the live weight of sheep out­

shipments from the supplying regions 
05 == estimate of the live weight of lamb outship­

ments from the supplying regions 
CSR4 == ratio of the portion of total U.S. com­

mercial slaughter production of sheep and 
lambs after weight added to inshipments, 
farm slaughter weight and outshipment 
weight were accounted for to the total report­
ted U.S. commercial sheep and lamb slaught­
ter not accounted for by inventory decrease 
and inshipment marketings 

JD4 == live weight production accounted for by a 
decrease in the inventory number of sheep 

]M4 == live weight production accounted for by 
sheep and lamb inshipment marketings 

CSP4 == live weight commercial slaughter pro­
duction of sheep and lambs 



Table 3. Estimated Commercial Slaughter Production of Cattle, Calves, Hogs, and Sheep and Lambs, 26 Regions of the United 
State, 1955 and 1960. 

Cattle Calves Hogs Sheep and Lambs 
Region 1955 1960 1955 1960 1955 1960 1955 1960 

(1000 pounds liveweight) 1 1 85 ,009 1 49,91 3  39,023 37, 5 1 1 45,4 1 7  47,877 2,888 3,2 1 8  2 908,525 875 , 177 1 93,694 1 75,550 285,646 249,605 20,6 1 4  2 1 ,482 3 477,842 520,3 1 7  134,570 1 26, 543 348,6 1 8  49 1 ,835 2 1 ,863 1 4,380 4 1 28,746 1 43 , 197 67,080 34,573 69,682 69,8 1 5  1 57 265 5 1 59,238 99, 1 55 62,682 29,272 361 , 1 4 1  497,93 1 1 , 1 93 1 ,444 6 302,272 2 8 1 ,671 135 ,406 95,92 1 3 1 2,556 391 , 1 5 1  4,724 3,983 7 4 13 , 153 4 1 2,570 1 1 1 ,770 68,437 507,01 2  7 1 5 ,367 39,455 43,224 8 6 16,576 588,737 47,026 34,524 9 1 8,356 876,204 59,227 58 ,452 9 760,53 1 745,559 28,529 25 ,283 1 ,557,007 1 ,730,038 36,580 32, 1 76 1 0  435,937 408,643 4 1 ,337 36,578 237, 1 60 242,599 23, 1 84 20,959 1 1  1 ,938,503 2 , 1 59, 1 85 35,876 1 7,922 2 ,355,005 2 ,737,389 59,396 6 1 ,58 1  1 2  569,464 498,099 1 58,1 48 1 08,973 689,600 650,786 1 7,257 1 4, 1 52 13  304,453 1 92,808 1 45 ,700 84,463 1 38,940 1 52 ,509 4,271  2 ,709 1 4  1 , 1 56,322 1 ,270,807 1 48,773 1 1 2 ,9 1 7  1 , 1 66,771 1 ,293,774 6 1 ,880 54,987 1 5  3 , 1 92,487 3,789,796 69,398 55 ,500 4,499, 1 99 4,478, 148 1 44,306 1 6 1 ,795 1 6  1 ,227,056 1 ,62 1 ,086 93,3 1 1 75,85 1 1 ,372,938 1 ,345,487 78,498 90,8 1 4  1 7  1 ,849,662 1 ,860,991  525,539 242,962 377,426 39 1 , 1 0 1  1 13 ,484 1 1 8,3 1 8  1 8  1 ,768,275 1 ,978,5 5 1  34,569 2 1 ,7 10  303 , 197 378,008 55 ,623 5 8, 1 1 8  1 9  2 ,376,275 2 ,2 1 4,325 40,061 63,22 1 959,603 879,866 1 00,534 88,864 20 934,374 689,994 1 09,947 54,333 766,695 673,732 1 08, 1 79 1 40,532 2 1  943 , 134 1 ,2 1 6,03 1 54,406 48,753 44,243 56,622 1 29,775 1 49,424 22 565,26 1 402,338 79,4 1 1  78,022 43,64 1 49,399 97,6 1 4  1 04,984 23 457,850 670,703 83,482 25 ,845 1 5,2 1 3  20, 1 65 30,978 24,060 24 444,01 7  375,847 37,832 33,482 40,8 1 1  57,263 1 39,0 1 5  1 1 7,688 25 1 ,659,797 1 ,879,7 1 7  1 69,98 1 94,492 1 0 1 , 1 94 90,809 1 50,781  139,439 26 426,062 285,777 4 1 ,075 42, 856  86,323 90,520 54,270 40,444 Total U. S .  24,200,82 1 25,330,994 2,688,626 1 ,825,494 1 7,603,394 1 8,658,000 1 ,555 ,746 1 ,567,492 
For each region the contributions to live weight 

commercial production of an inventory decrease 
and inshipments were obtained by weighting the 
number of head involved by the regional average 
marketing weight per head. In estimating the live 
weight accounted for by inshipments, 95 percent of 
the sheep and lamb inshipments of the previous 
year was assumed to enter commercial slaughter 
channels in the current year. 

In estimating regional outshipments of sheep 
,and lambs, 13 regions were considered finishing re­
gions, seven regions were considered supplying re­
gions of feeder sheep and lambs, and six regions 
were not considered in estimating outshipments.0 

The number of inshipments of sheep and lambs of 
the finishing area times the regional average in­
shipment weights of sheep and lambs respectively 
was assumed to be the total live weight which had 
to be accounted for by the supplying area. The live 
weight of inshipments of sheep and lambs was con­
sidered separately. In each of the supplying regions 
0Regions 8, 9, 1 0, 1 1 ,  12, 1 4, 1 5, 1 6, 18, 19, 20, 2 1 , and 25 were con­
sidered inshipment receiving or finishing regions ; regions 3, 7, 1 7 ,  22, 
23, 24, and 26 were considered exporters of feeder sheep and lambs ; 
and regions 1 ,  2, 4, 5, 6, and 13 account for small numbers of feeder 
sheep and lambs and were not considered in estimating outshipment 
live weight of feeder sheep and lambs. 
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a base from which outshipments could come was 
estimated for sheep and lambs separately. Ewes on 
hand January 1 formed the base for the outship­
ments of sheep and a relative proportion that each 
supplying region had of the total supplying area was 
computed. Each supplying region was assumed to 
account for the proportion of total number of sheep 
inshipments received in the finishing area equal to 
its relative proportion of the number of ewes on 
hand January 1. The live weight of sheep outship­
ments for each region is the number of head of 
sheep times the average inshipment weight of sheep 
in the finishing area. 

In each supplying region the base for lambs was 
obtained by subtracting from the regional net births 
the number of lambs slaughtered on farms and the 
regional commercial lamb slaughter. Each supply­
ing region's base was expressed as a proportion of 
the lamb base for the total supplying area and each 
supplying region was assumed to account for the 
proportion of the number of lamb inshipments re­
ceived in the finishing area equal to its relative pro­
portion of the lamb base. The live weight of lamb 
outshipments for each supplying region was obtain­
ed as the product of the number of head shipped 
out and the average inshipment weight of lambs in 
the finishing area. 



2. Estimates of Production for Slaughter 
The 1955 and 1960 commercial production esti­

mates of cattle, calves, hogs, and sheep and lambs 
for each of the 26 regions are presented in Table 3. 
Regional commercial production is the live weight 
which during the year is slaughtered in the region 
where it is located or in some other region to which 
part of it may have been shipped. Also, the part of 
the regional commercial production accounted for 
by feeder animals was in reality produced in some 
feeder animal supplying area but the l ive weight 
was credited to the region in which the animals 
were located immediately prior to shipment for 
slaughter. 

Quarterly estimates of 1955 and 1960 farm and 
commercial production of cattle, calves, hogs, and 
sheep and lambs for each of the 26 regions are pre­
sented in Appendix C, Table 1-16 .  The quarterly 
production of each region was estimated by allocat­
ing the annual regional production among quart­
ers of the year on the basis of the quarterly propor­
tional distribution of total regional commercial 
slaughter. 

III. THE EMPIRICAL RESULTS 

A l inear-programming transportation model is 
used to determine the minimum cost flows of 
slaughter livestock from location of production to 
location of slaughtering. The regional live weight 
quantities of slaughter production, regional live 
weight quantities of slaughter, and the transporta­
tion costs of moving one unit of slaughter livestock 
from each region to every other region are taken 
as given. The regional l ive weight quantities of pro­
duction and transportation costs are estimated by 
procedures discussed in previous sections. Regional 
quantities of slaughter are reported amounts that 
were actually slaughtered in each of the regions. 
Instead of using regional surplus and deficit quan­
tities in the programming framework, total region­
al commercial production and total regional l ive 
weight slaughtered commercially are used. The de ­
tails of the formal model used in this study are pre­
sented in the first of this series of bulletins entitled 
"Spatial Analyses of the Flows of Meat in 1955 
and 1960." 

The analyses presented in this report include 
the optimum price differentials and the minimum 
cost shipment patterns as derived by the formal 
model for the four species of slaughter livestock. 
The 1955 analysis discussed in the text refers to the 
optimum flows when only truck transportation 
rates are considered. The 1960 analysis utilizes a 
combination truck-rail rate as well  as the truck 
transportation rates. Quarterly analyses for 1960 
utilize only the combination truck-rail rates. 11 

The flow solutions are optimum only in that 
they minimize the costs of shipping l ivestock, given 
the regional supplies and demands of slaughter live­
stock-where demand for slaughter l ivestock in 
any given region is the amount that was actual ly 
slaughtered during the year. No consideration was 
given to the regional slaughter capacities or the 
final meat consuming areas. 
A. Annual Spatial Analyses 

1. Slaughter Cattle 
The results of the spatial analyses for 1955 and 

1960 are presented in Tables 4 and 5, respectively. 
The numbers at the left side of these tables and in 
the tables for other species refer to the surplus or 
deficit of slaughter l ivestock in each region. The 
underlined numbers appearing in the body of the 
tables represent the l ive weight amounts of slaugh­
ter cattle shipped interregional ly to satisfy regional 
demands and to minimize total transportation costs. 
The resulting U and Vj of the final solution refer 
to the live animal price differentials relative to the base 
region (region 1) .  For example, under 1955 equili­
brium conditions (Table 4) , the estimated cost of 
l ive animals is $ 1 .64 per hundred pounds less in Mis­
souri (region 14) than in the New England area 
( region 1) . The numbers not underlined in the body 
of Table 4 are the result of the difference between 
direct and indirect costs of shipping from one region 
to another. They are calculated by subtracting (U -
Vj) from Cj, the cost of shipping 100 pounds of l ive 
weight from region i to region j. For example, the 
element .42 which appears in the cel l  common to 
deficit region 1 and surplus region 19  indicates that 
if region 19  shipped to region 1 the shipment cost 
between regions 1 and 19  would be increased by 42 
cents per hundred pounds. 

The estimates of total quantities of slaughter cattle 
shipped and the total transportation costs appear di­
rectly below the table. These estimates have mean­
ing only for the regional demarcation used in these 
analyses. However, since all subsequent analyses in 
this publication as well  as other publications in this 
series use the same regional breakdown, comparisons 
of estimates of total costs and shipments may be made. 

Optimum flows of live weights of slaughter cat­
tle for 1955 and 1960 are presented graphically in 
Figures 1 and 2. The unshaded regions in Figures 1 
and 2 and in figures for other species of slaughter 
l ivestock denote deficit regions. Conversely, shaded 
areas denote regions with surplus l ivestock product­
ion for slaughter. Lines originating from the shaded 
regions represent the optimum movement of slaught­
er cattle and the numbers appearing in the breaks 
indicate the quantities shipped between the regions. 

As indicated in Table 4, an estimated total of 



Table 4. Regional Price Differences, Surpluses and Deficits, an d Optimum Flows of Cattle for Slaughter, 26 Regions of the 
u. s., 1 955.* 

Surplus or Origins and Quantities of Shipments 
Deficit ( 100,000 pounds and cents per pound) 

Region ( 100,000 lbs.) 3 6 9 13  14 15 17 1 8  1 9  

I ---- -769 .49 1 .25  .45 1 .66 769 .46 1 .24  .56 .42 2 ---- -12 ,8 1 8  1 45 1  .67 1 078 1 .07 55 9374 .77 .02 .0 1 3 ---- 1 ,3 1 0  .92 31 1 4 1  .49 59 .94 .52 .60 4 ---- -1 ,744 1 .08 .09 .39 1 744 .24 .5 1 .05 .23 . 1 9  5 ---- -2,79 1 1 . 1 8  5 6  .20 .22 1 279 .29 . 1 1 1 456 . 1 2  6 ---- 5 6  7 ---- -2,029 1 .80 .49 .24 .62 .02 .23 .29 2029 . 1 6  8 ---- -4,882 1 .25 .97 .06 .8 1 .09 .05 .38 2760 2 122 9 ---- 1 ,078 10 ---- -3,591  1 .46 1 .22 .26 1 .47 .22 3426 .97 . 1 6  1 65 1 1  ---- -962 2 .30 1 .33 .60 1 .26 .29 12 .75 .26 962 12 ---- -3,005 2 .42 1 .52 .72 1 .73 .40 . 1 0  1 . 1 7  .30 1 7 1 2  1 3  ---- 5 8 1  1 .90 .95 1 .37 .60 .70 1 304 .40 .42 14 ---- 2,048 1 5  ---- 1 2 ,800 16 ---- -2,444 3 .46 2 .4 1  I .SO 2 .35 .85 .47 1 .44 .58 .30 17 ---- 1 ,304 1 8  ---- 6,245 1 9  ---- 4,961 20 ---- 4,668 2 1  ---- 9 1 5  22 ---- 4,771 23 ---- 3 , 144 24 ---- 1 ,259 25 ---- -7,559 6.59 3 .90 3 .87 1 .79 2 .65 2 .57 .96 2 . 1 7  1 .89 26 ---- -2 ,546 6.87 4 .78 2 .89 4 .33 2 . 1 6  1 .79 1 .87 1 .70 1 .34 
vi -.45 -1 . 1 6  -1 .2 1  -1 .40 -1 .64 -1 .78 -1 .93 -1 .88 -2 . 1 5  

*Based o n  1955 truck transportation rates. Regions and basing points are identified i n  Table 1 .  
Total shipments 4,5 1 4,000,000 pounds. 
Total costs $58,017,930. 

Figure 1 .  Optimum Shipment Pattern of Slaugh­
ter Cattle for 26 Regions of the U. S. Using 
Truck Rates, ( 100,000 pounds), 1955. 
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20 21  22 23 24 Vi 

.60 .3 1 .4 1 1 .42 2 .04 .00 .2 1 9 1 5  .20 2.39 1 .57 -.01 .80 1 .23 1 .70 2 .8 1  2 . 1 1 -.45 .87 1 .0 1  1 .69 1 .85 4.63 . 1 0  .66 .79 1 .57 1 .88 1 .70 -.49 
.58 .76 I .SO 2 .0 1  1 .60 -.94 .32 .44 .60 2 .3 1  1 .53 -.87 
. 1 2  .42 .43 2 .5 1 1 .5 1  -.87 . 1 1 .62 .65 2 .56 1 .52 -1 .38 1 293 .68 .5 1 2 .63 1 .53 -1 .34 

IT7 .47 .87 1 .0 1  .86 -1 .40 

llil .84 .52 2 .64 1 .49 -1 .80 

1 .52 .55 31 56 31 44 1 259 -I .OS 93 1 .58 1 6 1 5  1 .43 fil -1 . 1 8  
-2.54 -2 .29 -2.54 -2 .03 -2 .40 



Figure 2. Optimum Shipment Pattern of Slaugh-
ter Cattle for 26 Regions of the U. S. Using 
Truck Rates ( 100,000 pounds), 1960. 

Table 5. Regional Price Differences, Surpluses and Deficits, and Optimum Flows of Cattle for Slaughter, 26 Regions of the 
u. s. 1960.* 

Surplus or Origins and Quantities of Shipments 
Deficit ( 100,000 pounds and cents per pound) 

Region ( 100,000 lbs.) 3 9 1 1  13  14 15 16 1 7  1 8  19 20 21  22 23 Vi 

1 ---- -573 .44 .40 .26 1 .86 573 .42 .67 1 .48 .56 .48 1 .83 .89 1 .45 2 .57 .00 2 ---- -12,209 1 623 953 6767 1 .3 1  T4 2872 .25 1 .05 .08 . 1 2  1 .50 .64 1 .33 3 .73 -. 1 2  3 ---- 1 ,623 4 ---- -1 ,380 1 .09 .36 .53 1380 .33 .52 .97 .09 .26 .27 2 . 1 9  1 .73 3 . 1 1 3 .29 .07 5 ---- -2,360 1 .24 . 1 7  .32 .28 .06 .28 .7 1 . 1 8  2360 .20 1 .96 1 .49 2 .98 3 .34 -.61 6 ---- -1 ,5 1 2  2 . 1 3  .71 .53 . 1 9  1 084 .37 .90 296 . 132 .20 2 .05 1 .36 2 .8 1  2 .97 -.97 7 ---- -1 ,006 1 .93 .23 .32 .74 .08 .2 1 .66 To 1 006 .24 1 .86 1 .45 2 .90 3 .48 -1 . 1 2  8 ---- -5,764 1 .35 .03 . 1 0  .98 . 1 6  1 071  .22 .55 4693 .06 1 .56 1 .08 1 .75 3 .64 -1 .04 9 ---- 953 1 0  ---- -3,233 1 .64 .30 .06 1 .77 .36 3233 . 1 9  1 .27 .23 . 1 1 1 .39 1 . 1 1  1 .62 3 .90 -1 .09 1 1  ---- 6,761 1 2  ---- -5,425 2 .61 .72 . 1 2  1 .96 .46 ' 4045 1 286 1 .39 .29 94 1 . 1 4  1 .30 1 .62 3 .95 -1 .52 13 ---- -535 1 .97 1 .40 1 .29 1 9 1 5  .65 .65 T68 1 9 1 5  .36 A4 2 .78 1 .03 2 .09 2 .25 -1 .55 1 4  ---- 1 ,657 15 ---- 1 1 ,22 1  1 6  ---- 1 ,286 1 7  ---- 2 ,624 18 ---- 8 ,1 9 1  1 9  ---- 94 20 ---- 2 ,263 2 1  ---- 1 ,361  22 ---- 2 ,8 1 7  2 3  ---- 4,670 24 ---- -71 0  4.99 2 .28  2 .05 1 .54 1 .47 .93 1 .24 .64 .89 .22 1 .04 7 10  .38 1 .03 -.97 25 ---- -6,609 6.27 2 .96 2 .78 .94 1 .85 1 .65 2 .04 4 1 3  1 .25  .98 1 .7 1  65 1 875 4670 -.05 26 ---- -4,20 1  6.59 1 .9 1  1 .59 3 .84 1 .30 .77 .52 1 .03 .72 .37 2263 .04 1 938 1 .63 -.20 
ui ·-.6 1 -1 .46 -1 .68 -1 .55 -1 .86 -2 . 1 3  -2 .09 -2 . 1 3  -2 . 1 9  -2 .44 -1 .74 -2 .07 -1 .75 -1 . 1 7  

*Based on 1960 truck transportation rates. Regions and basing points are identified i n  Table 1 .  
Total shipments 4 ,552,600,000 pounds. 
Total cost $58,454, 120. 
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Table 6. Regional Price Differences and Optimum Flow s of Cattle for Slaughter, 26 Regions of the U. S., 1960.* 

Origins and Quantities of Shipments 
Deficit ( 1 00,000 pounds and cents per pound) 
Regions 3 9 1 1  14 15  16 1 7  1 8  1 9  20 2 1  22 23 Vi 

1 .50 .60 .39 .09 3 1 5  .09 .54 .02 .02 258 .72 .75 1 .22  0 2 1 623 .2 1 . 1 4  .07 6767 .09 .48 38 19  .02 .00 .70 .74 1 . 1 8  -. 1 3  4 1 .26 .49 .33 .04 -:OS .25 . 1 8  TI8o . 1 2  .23 . 8 1  1 . 1 7  1 .27 -.42 5 1 .38 .47 .3 1 374 .06 .24 .50 1 986 . 1 0  . 1 7  .82 1 . 1 4  1 .36 -.63 6 1 .83 .72 .50 Tl . 1 7  .37 1 5 1 2  .02 . 1 5  .28 .8 1 1 .24  1 .25  -.78 7 1 .69 . 1 8  .20 .02 .09 .29 33 1 006 -.02 .06 .89 1 .2 6  1 .50 -.87 8 1 .2 5  953 3528 llli .00 .22 .71 .04 .20 .45 1 .1 4  1 . 1 4  1 .58  -.8 1 1 0  1 .44 .3 1 3233 .24 .04 .23 1 .47 .3 1 .26 .52 1 .2 8  1 .2 1  1 .73 -.90 1 2  2 .00 .69 . .  02 .30 4 139 1 286 1 .5 5  .33 . 1 5  .2 1 1 .5 2  1 .36 2 .03 -1 .29 1 3  1 .94 .83 .62 . 1 8  .24 .48 535 .09 .2 1 .33 .8 1 1 .23  1 .25  -.78 24  2 .06 1 .06 .68 .43 . 1 8  .35 .35 .20 .00 .00 7 1 0  .2 1 .50 -.52 25 1 .78 .79 .43 .42 . 1 7  .35 577 . 1 7  94  6 1 7  651 . 1 1 4670 .20 26 1 .90 .90 .55 .54 .29 .56 .34 .28 .TI 1388 T4 28 13  1 .2 7  .08 
vi -.62 -1 .26 -1 .55 - 1 .79 -1 .90 -1 .86 -1 .74 -1 .92 - 1 .95 -2.03 -1 .52 -1 .47 - 1 .25 

*Based on 1960 combination truck-rail transportation rates. Regions and basing points are identified in Table 1 .  
Total shipments 4,552,600,000 pounds. 
Total cost $57,065,896. 

4.5 billion pounds live weight of slaughter cattle 
would have been shipped at a total cost of 58.0 mil­
lion dollars in 1955. The shipments of slaughter 
cattle from surplus to deficit regions would have 
accounted for approximately 18.6 percent of the to­
tal supply of slaughter cattle. In 1960 approximately 
4.6 billion pounds of slaughter cattle, or 18.0 percent 
of the total supply of slaughter cattle, would have 
been shipped at a cost of 58.5 million dollars.10 

It is interesting to note that in 1955 the average 
cost of shipping slaughter cattle was $1 .29 per hun­
dred, while in 1960 the average cost was $1 .28 per 
hundred even though transportation rates had in­
creased approximately 13 percent. This suggests that 
the average length of haul in 1960 was less than 
that of 1955. 

The main deficit regions in both 1955 and 1960 
were regions 2 and 25, of which region 2 (New York, 
Pennsylvania, etc.) received slightly more than one­
fourth of the total shipments. In both years the 
large surplus areas of slaughter cattle were Iowa 
and Kansas. 

The primary differences between the optimum 
flows estimated for 1955 and 1960 occurred because 
some areas changed from surplus to deficit and 
vice versa. For example, in 1955 regions 6, 13, and 
24 were all surplus areas of slaughter cattle produc­
tion, while in 1960 these areas became deficit. Con­
versely, regions 11 and 16, Illinois and Minnesota, 
respectively, were deficit regions in 1955 but surplus 
regions in 1960. One reason for the change in Illi-
10Due to the structure of the transportation rates used in this analysis, 

(rates were developed separately for the different regions) cross-hauling 
occurred in two regions ( regions 3 and 1 3) in 1955 and in region 1 3  
i n  1960. Consequently, i n  1960 the total shipments o f  4.6 billion pounds 
include a double counting of 138  million pounds. 
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nois is the large exit of slaughtering facilities from 
this region during this period. Consequently, there 
was a decrease in the demand for slaughter cattle 
from 2.0 billion pounds in 1955 to approximately 
1 .5 billion pounds in 1960. Although the demand 
for slaughter livestock remained relatively stable in 
Minnesota (region 16), there was a substantial in­
crease in production of slaughter cattle so that this 
region became a surplus area in 1960. The changing 
structure of the meat packing industry is further ex­
emplified by the optimum flow patterns derived for 
1955 and 1960 with reference to Nebraska, region 
19. In 1955, Nebraska would have shipped out ap­
proximately 500 million pounds of slaughter cattle ; 
however, in 1960 Nebraska exported only 9.4 million 
pounds. While there was a slight decrease in pro­
duction from 1955 to 1960 in Nebraska the demand 
for slaughter cattle was increased over 300 million 
pounds as a result of packing facilities moving to the 
areas of production. This is illustrated further by the 
increase in demand of 550 million pounds in Iowa. 

The spatial analyses for 1955 and 1960 illustrate 
the potential ability of the Plains States and Colorado 
to ship either east or west, depending on demand 
and supply conditions. In 1955 regions 17 and 2 1  
would have moved their cattle east while region 20 
would have moved cattle in both directions. How­
ever, in 1960 regions 20 and 2 1  would optimally have 
shipped only west, while cattle from region 17 would 
have moved in both directions. 

The optimum shipment pattern estimated for 
slaughter cattle in 1960 based on the combination 
truck-rail transportation rates is presented in Table 6 
and the optimum flows are presented graphically in 
Figure 3. Since the combination rate was lower on 
longer distances, the estimated total transportation 



cost would have been reduced from approximately 
58.5 million dollars to 57.1 million dollars and the 
average cost would be $1.25 per hundred. In addi­
tion, longer hauls would have resulted particularly 
from regions bordering and regions west of the 
Mississippi River. 

In terms of the directional flows, only slight dif­
ferences would have occurred between the two alter­
native optimums. Under the combination rate, Neb­
raska would have shipped west, and North and 
South Dakota would have shipped both east and 
west. However, when truck rates were utilized, Neb­
raska's slaughter cattle would have moved east and 
slaughter cattle from North and South Dakota would 
have gone west. 

Some cross- and back-hauling can be expected to 
exist in reality. This is partly due to the location of 
market and slaughtering facilities in adjoining states. 
A second factor not accounted for in the optimum 
models that might result in some cross- and back­
hauling is the demand and supply for a specific 
grade and quality of animal in a specific region. 
However, even if account had been taken of these 
factors, it appears as if a considerable amount of in­
efficiency exists in the movement of slaughter cattle. 

2. Slaughter Calves 
The results of the spatial analyses for slaughter 

calves for 1955 and 1960 are presented in Tables 7 
15 

and 8 and Figures 4 and 5. In 1955, an estimated to­
tal of 584.3 million pounds of slaughter calves, or 
21.7 percent of the total commercial production 
would have been shipped interregionally, at a cost of 
approximately 7.8 million dollars. In 1960, 523.7 
million pounds, or 28.7 percent of the total calf pro­
duction for slaughter would have moved at a cost 
of 6.3 million dollars. 

As shown in Figure 4 and 5, there was a consid­
erable divergence between the optimum flow pat­
terns derived for 1955 and 1960. To a large degree 
this is due to the large decrease of over 860 million 
pounds from 1955 to 1960 in the U.S. aggregate sup­
ply and regions changing from surplus to deficit 
areas and vice versa. In the 1955 solution, all regions 
west of the Mississippi River except Kansas (region 
18) and Texas and Oklahoma (region 17) were sur­
plus producers of slaughter calves. The major deficit 
areas were regions 2, 10, and 11 which received 67 
percent of the total shipments. As a result, most of 
the surplus slaughter calves of the Mountain States 
would have moved east into the Corn Belt and the 
Northeastern States. Surpluses of the Southeastern 
States would have moved into the eastern Corn Belt 
as well as the northeastern areas ( regions 1 and 2). 
With the large decrease in aggregate supply in 1960, 
Texas and Oklahoma (region 17), became a large 
deficit area, approximately 226 million pounds. Con-



Table 7. Regional Price Differences, Surpluses and Deficits, and Optimum Flows of Calves for Slaughter, 26 Regions of the 
u. s., 1955.* 

Surplus or Origins and Quantities of Shipments 
Deficit (1 0,000 pounds and cents per pound) 

Region ( 10,000 lbs.) 3 4 5 6 7 13  14 19 20 21  

1 -- -195 . 1 6  .23 .22 .25 .42 1 .33 1 95 .85 .78 .2 1 2 -- -17,603 1 0209 2533 75 2620 .20 1 .07 - .88 .77 .72 .23 3 -- 6,573 .00 n .22 15 .50 3636 .82 1 .36 1 .3 1  1 .46 4 -- 2,533 5 -- 75 6 -- 3,640 7 -- 1 ,461  8 -- -765 .95 .55 .24 765 .02 .5 1 . 1 2  .46 .53 .37 9 - - -1 ,885 1 .37 .58 .30 255 1 004 .53 � .43 .36 .36 1 0  -- -8,056 .93 .53 .23 ill 457 .94 .02 .23 . 1 0  . 1 2  1 1  -- -13,491 1 .68 .94 .64 .04 .29 .64 6834 . 1 4  6657 .23 1 2  -- -1 ,842 1 .9 1  1 .20 .89 .34 .5 1 1 .22  .22 .25 1 842 .40 1 3  -- 8 1 0  1 .90 1 .03 1 . 1 6  .28 1 .22  .00 .93 1 . 1 8  1 .98 .70 1 4  -- 8,620 1 5  -- -5,680 2 .49 1 .54  1 .23 .53 .83 .70 . 1 3  2 1 69 1 0 1 6  .09 1 6  -- -498 2 .95 2 . 1 7  1 .84 1 .23 1 .46 1 .84 .67 55 498 .56 1 7  -- -4, 1 9 1  3 .66 1 .90 1 .87 .9 1 1 .7 1  .82 1 .26 1 . 1 6  158 .66 1 8  -- -4,225  2 .52  1 .36 1 .04 .26 .70 .50 � .04 . 1 2  ll22 1 9  -- 2 , 169 20 -- 1 0,01 3  2 1  -- 3,260 22 -- 7,599 23 -- 7,01 7  2 4  -- 2,495 2 5  -- 1 ,6 1 2  26 -- 554 7.68 7.27 5 .89 4.92 5 .30 5 . 1 4  3 .30 2 .9 1  1 .32 1 .62 
vi -.78 -2 .20 -1 .70 -2 . 1 6  -1 .59 -1 .73 -1 .64 -1 .72 -2 .36 -2 .39 

* Based on 1955 truck transportation rates. Regions and basing points are identified in Table 1 .  
Total shipments 584,3 1 0,000 pounds. 
Total costs $7,78 1 ,473. 

Figure 4. Optimum Shipment Pattern of Slaugh­
ter Calves for 26 Regions of the U. S. Using 
Truck Rates, ( 10,000 pounds), 1 955. 
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22 23 24 25 26 vj 

. 1 8  .08 1 .24 2 .37 1 .00 .00 .30 1 .38  1 . 1 0  2 . 1 4  2 1 66 -.34 1 .80 1 .80 1 .64 3 .2 1 4 .60 -.78 

.40 1 .00 .76 1 .74 1 .65 -.90 .40 .84 .43 1 .55  1 .68 -1 .08 7599 .97 .5 1 1 .7 1  1 .42 -.67 
J3 .93 .43 1 .59 1 .60 -1 .09 . 1 0  1 . 1 1  .55 1 .73 1 .60 -1 . 1 6  .97 llli .39 .3 1 3 .96 -1 .73 

.03 .52 2495 1 .09 1 .42 -1 .35 . 1 1 1 . 1 2  5I 1 .67 1 .39 -1 .62 1 . 1 7  4 1 9 1  .42 .30 2 .32 -2 .02 .27 '14 .02 .79 1 .43 -1 .35 

.9 1 1 .23 .39 .16 12  .00 -2 .32 
-2 .77 -3 .37 -3 .20 -3 .56 -2 .32 



Figure 5. Optimum Shipment Pattern of Slaugh-
ter Calves for 26 Regions of the U. S. Using 
Truck Rates, ( 10,000 pounds), 1 960. 

Table 8. Regional Price Differences, Surpluses and Deficits, and Optimum Flows of Calves for Slaughter, 26 Regions of the 
u. s., 1960* 

Surplus or Origins and Quantities of Shipments 
Deficit ( 10,000 pounds and cents per pound) 

Region (10,000 lbs.) 3 6 7 8 14 16  1 9  20 21  22 23 24 26 Vi 

1 ---- 1 36 2 ---- -8,954 136 £ill. 1 .3 1  .96 .48 1 . 1 8  .88 1 . 1 6  .99 1 . 1 2  .52 3 .04 2 .23 2353 .72 3 ---- 6,465 4 ---- -1 ,302 1 .24 .64 1302 . 1 4  .75 .22 1 .05 .76 1 . 1 3  1 .66 1 .75 2 .05 5 .32 5 .26 1 .46 5 ---- -1 ,898 1 .4 1  .84 493 1 1 1 4 .58 291 .84 .74 .95 1 .47 1 .67 2 . 1 5  2 .03 3 .84 .73 6 ---- 1 ,795 7 ---- 1 , 1 1 4  8 ---- 624 9 ---- -2 1 1  1 .80 1 .46 1 . 1 4  .58 .54 2 1 1  .35 .60 .40 1 .09 .49 2 .32 1 .36 1 .68 .06 10 ---- -3,350 .9 1 .94 1 . 1 3  .54 624 2726 .02 .35 .08 .79 .01 2 .41 1 .40 1 .35 .55 1 1  ---- -4,6 1 0  1 .90 1 .82 1 .20 .9 1 Ts 2304 .04 .28 2306 .95 .20 2 .42 1 .37 1 .60 .04 12 ---- -3,034 2 . 1 9  2 .08 1 .54 1 . 17  1 . 1 0  .27 2646 .4 1 388 1 . 1 5  . 1 8  2 .63 1 .5 1  1 .62 -.05 13 ---- -1 ,399 3 .03 .98 .39 .86 1 .26 1399 U2 .39 1 . 1 8  .42 . 1 9  .47 .39 3 .38 .38 1 4  ---- 9,042 15 ---- -2,7 12  2 .79 2 .76 1 .77 1 .53 1 .48 . 1 5  . 1 4  . 1 1 27 12  .80 . 1 6  2 .09 .98 1 .5 1  -.24 16 ---- 2 ,646 17 ---- -22,577 3 . 16  2 .54 .71 1 .03 1 .34 242 .77 5 897 .38 4371 75 13 1 881 2673 1 .08 .45 18 ---- -1 ,869 2 .99 2 .79 1 .46 1 .38 1 .54 1 869 .38 "T6 . 1 4  .69 .43 1 .66 Too 1 .52 -.24 19 ---- 5 ,897 20  ---- 5 ,406 21 ---- 4,371 22 ---- 7,656 23 ---- 1 ,8 8 1  24 ---- 2 ,673 25 ---- -456 6.45 7. 1 8  4 .59 4.85 4.94 3 . 1 0  3 .48 2 .83 2 .0 1  1 .29 ill. . 1 2  .2 1 ill. -.02 26 ---- 2 ,666 
vi .00 .33 .00 .07 . 1 5  -.58 -.62 -.56 -1 .41 -.75 -1 .72 -1 .02 -1 .35 -1 .43 

* Based on 1 960 truck transportation rates. Regions and basing points are identified in Table 1 .  
Total shipments 523 ,720 ,000 pounds.  
Total costs $46,323 ,52 1 .  
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Table 9. Regional Price Differences and Optimum Flows of Calves for Slaughter, 26 Regions of the U. S., 1960.* 
Origins and Quantities of Shipments 

Deficit ( 1 0,000 pounds and cents per pound) 
Regions 3 6 7 8 14 1 6  1 9  20 21 22 23 24 26 Vi 

2 136 6465 .26 .34 .29 .24 .30 .22 2353 .55 .06 .50 .23 .08 .72 4 T4 1 .04 .2 1 .50 .66 1302 .25 . 1 1 m .45 .28 .38 .36 .22 .64 5 1 . l l  1 .2 1  396 l l l 4 .70 1 93 .28 . 1 3  1 95 .50 .29 .5 1 .42 .29 .39 9 1 .99 1 .53 T6 M .54 2 1 1  .36 .25 --:TI 1 .07 .55 .96 .7 1 .57 -. 1 3  1 0  1 . 1 0  1 .03 .47 .49 624 2726 .03 .05 . 1 1 .72 . 1 2  .65 .30 .20 .36 1 1  2 .09 1 .65 .85 .76 "']s 4610 .05 .06 0 1 .27 .42 1 .0 1  .64 .53 -. 1 5  1 2  2 .37 1 .79 .99 1 .08 1 .09 16 2646 . 1 7  388  1 . 1 6  .48 1 . 1 4  .73 .57 -.23 1 3  2 .06 2 . 1 9  1 399 1 .3 1  1 .55 .60 � .66 -.03 .9 1 .80 .82 . 8 1  .73 -. 1 8  1 5  2 .46 1 .96 1 .28 1 .4 1  1 .61  .28 .28 2712  . 1 1 .88 .74 1 .4 1  .90 1 .03 -.56 1 7  1 .94 1 .55 .05 .59 1 .26 . 1 1 .42 1 3 1 6  2470 437 1 7656 1 8 8 1  2673 22 10  .34 1 8  2 .38 2 . 1 5  1 .03 1 .23 1 .55 .0 1 .40 1 869 � .69 .70 · 1 .09 -:sz 32 -.44 25 3.27 3 .35 2 . 1 3  2 .54 2 .82 2 . 1 6  2 . 1 3  1 .76 1 .56 1 .42 1 .00 .89 .69 456 -.52 
vi 0 .23 -.57 -.27 -.04 -.77 -.80 -.90 -1 . 1 8 -.82 -1 .30 -1 .08 -1 .22 -1 .80 

* Based on 1960 combination truck-rail transportation rate. Regions and b asing points are identified in Table l .  
Total shipments 523 ,720,000 pounds. 
Total cost $5,699, 14 1. 

sequently, in 1960 the surplus of slaughter calves of 
the Mountain States would have moved into region 
17. In addition, Florida and Georgia and Alabama 
became deficir regions and the only shipments out 
of the southeast, as determined by the optimum 
flows, were from region 3 to region 2. 

With the changes in the location of the major de­
ficit areas and changes in the relative magnitudes of 
the deficits, the average cost of moving slaughter 
calves decreased from $1.33 per hundred pounds in 
1955 to $1.21 per hundred pounds in 1960 even 

Figure 6. Optimum Shipment Pattern of Slaugh­
ter Calves for 26 Regions of the U. S. Using 
Combination Truck and Rail Rates, ( 10,000 
pounds), 1 960. 
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though transportation rates had increased approxi­
mately 13 percent during this period. In addition, 
there were considerable changes in equilibrium price 
differentials. 

Only slight modifications occurred in the opti­
mum flow patterns when the alternative rate ( truck­
rail) for 1960 was used (Table 9 and Figure 6) . Due 
to the lower truck-rail transportation rates on the 
longer distances, the total transportation cost would 
have been reduced by $624,380. In addition, there 
were slight differences in the magnitude and sign of 



the price differentials. For example, when the truck 
rate was used, the equilibrium prices of the western 
regions (21 to 26) would have ranged from .02 cents 
to $1.72 less than region 1. However, when the com­
bination rate was used, the equilibrium prices for 
these regions ranged from .52 cents to $1.80 less than 
that of region 1. Some of the major differences in 
the optimum flow patterns based on truck rates indi­
cate shipment from region 26 to region 2, whereas, 
the optimum flows based on truck-rail rates indicate 
that a major proportion of the Oregon-Washington 
surplus would have been shipped to region 17 and 
the remainder to California. Based on truck rates 
alone, Nebraska would have shipped all of its surplus 
slaughter calves to region 17. However, the optimum 
flow patterns based on truck-rail rates show Neb­
raska shipping to Kansas and Iowa in addition to 
the Texas and Oklahoma region. Conversely, Mis­
souri would have shipped both east and west in the 
analysis based on truck rates, while in the alternative 
analysis, the optimum flows were northeast to other 
Corn Belt States and to regions in the southeast. 

3. Slaughter Hogs 
The spatial analyses for slaughter hogs for 1955 

and 1960 are presented in Tables 10 and 11 and 
Figures 7 and 8. 

In 1955, an estimated 3.4 billion pounds, or 19.4 
percent of commercial slaughter hog production 
would have been. shipped interregionally at a cost of 
approximately 40.3 million dollars. In 1960, 3.5 bil­
lion pounds of slaughter hogs, approximately 18.6 
percent, were estimated to have been shipped inter­
regionally at a cost of 39.4 million dollars. In 1955, 
the average cost of shipping slaughter hogs optimally 
was $1.18 per hundred. In 1960 the average cost de­
creased to approximately $1.14 per hundred, even 
though rates were about 7 percent higher in 1960 
than in 1955. 

In 1955 only seven regions were surplus producers 
of slaughter hogs while in 1960 eight were surplus. 
Of these regions, Iowa, Illinois, and Indiana account­
ed for 83 percent of the surplus in 1955 and 86 per­
cent in 1960. One of the important aspects of the 
surplus of slaughter hogs is the change that occurred 
between Illinois and Iowa. In 1955 Iowa had a sur­
plus of 1.5 billion pounds while the surplus in Illi­
nois was 710 million pounds. However, in 1960, 
Iowa's surplus decreased to 929 million pounds while 
the surplus in Illinois increased to 1.4 million pounds. 
This change is in part a result of two factors. The 
production of slaughter hogs in Illinois increased 
approximately 400 million pounds between 1955 and 
1960. Also, as was the situation with cattle slaugh­
tering, hog slaughter decreased by 340 million pounds 
in Illinois and increased over 500 million pounds 
in Iowa. 

The optimum directional flows for 1955 and 
1960 in Figures 7 and 8 are quite similar. This is 
primarily the result of the stability in the surplus 

___,-_ and deficit regions between the two years. One of 
the major changes indicated by the optimum flows 
was that in 1955 region 15 (Iowa) showed shipments 
both east and west, whereas in 1960 there were no 
shipments eastward. This change in the shipping 
patterns of Iowa was a consequence of the smaller 
surplus in this region and the increased surplus of 
Illinois. These changes in the relative surpluses of 
these two regions (15 and 11) also had an effect on 
the shipment pattern of Missouri. In 1955 Missouri 
would have shipped mostly to the Southeastern 
States (regions 3, 5 and 7) and to Texas and Okla­
homa. However, in 1960 Missouri would have ship­
ped to the West Coast, Texas and Oklahoma and 
only to the Kentucky-Tennessee region of the South­
eastern States. 
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Although the surplus of slaughter hogs in Ind­
iana decreased slightly from 1955 to 1960, the num­
ber of regions receiving the surplus production of 
Indiana under an optimum flow pattern increased. 
In 1955 Indiana would have shipped only to region 
2, but in 1960 the spatial analysis indicated flows to 
region 3, 7, and 8 in addition to region 2. 

The least-cost flows for slaughter hogs for 1960 
based on the combination truck-rail transportation 
rates are presented in Table 12 and Figure 9. A con­
siderable divergence exists between the optimum 
flows based on the combination rate as compared to 
those based on truck rates only. With the combina­
tion rate, both Illinois and Iowa would ship both 
east and west, while with truck rates Illinois would 
ship east and Iowa would ship west. Consequently, 
when the combination rates are considered instead 
of truck rates, the deficit regions in the East would 
receive slaughter hogs from regions located further 
west while western deficit regions would receive 
slaughter hogs from regions located farther east. This 
change is due to lower transportation cost for longer 
length of shipments when rail transport rates are used. 

The estimated minimum cost for the truck-rail 
combination in terms of total cost was 39.5 million 
dollars which is slightly higher than that incurred 
when truck rates were used. The average cost in­
creased only $0.004 per hundred, from $1.136 to 
$1.14 per hundred. 

As was the situation with slaughter cattle, consid­
erable cross-hauling occurred in the actual move­
ments of slaughter hogs in 1960 when compared to 
the optimum flows in this analysis. For Minnesota 
and Iowa, the available data, though incomplete, in­
dicated that approximately 1.7 million pounds of 
slaughter hogs were moved in excess of the move­
ment estimated by the optimum solution. In these 



Table 10. Regional Price Differences, Surpluses and Deficits, an d Optimum Flows of Hogs for Slaughter, 26 Regions of the 
u. s., 1955.* 

Surplus or Origins and Quantities of Shipments 
Deficit (100,000 pounds and cents per pound) 

Region (100,000 lbs.) 6 9 1 1  13 14 

1 -------------- -1 ,745 .49 .09 1 745 .60 .23 2 -------------- -12 ,524 .47 6770 5358 .60 .05 3 -------------- -1 ,537 1 137 � J2 .03 400 4 -------------- -366 . 1 0  .53 .57 366 .26 5 -------------- -379 .09 .39 .47 n 379 6 -------------- 1 , 1 37 
7 -------------- -742 .46 .38 .52 .53 742 8 -------------- -374 .86 .04 . 1 2  .90 T6 9 -------------- 6,770 10 -------------- -1 ,355 1 .03 .23 .09 1 .06 .20 1 1  -------------- 7, 1 03 1 2  -------------- -45 1 1 .3 1  .57 . 1 5  1 .30 .30 13 -------------- 491 1 4  -------------- 2,728 1 5  -------------- 1 4,68 1 1 6  -------------- -836 1 .68 .99 .60 1 .60 .32 1 7  -------------- -2,4 1 3  .55 .78 .69 1 2 5  1 207 1 8  -------------- -3,352 1 . 1 6  .87 .77 lfil .06 19 -------------- - 199 1 .49 1 . 1 7  .79 1 .37 .38 20 -------------- 1 ,327 2 1  -------------- -1 , 138 1 .40 .88 .72 .75 . 1 8  22 -------------- -120 1 .92 1 . 1 0  .79 .95 .50 23 -------------- -288 1 .08 .8 1  .72 .2 1 . 13  24 -------------- -5 19  1 .65 .99 .77 .64 .28 25  -------------- -4, 1 66 .65 .8 1  .73 .25 .04 26 ---- ---------- -1 ,733 2 . 1 5  .99 .77 .80 .30 

vi -1 .2 1 -1 .23 -1 .36 -1 .44 -1 .65 
*Based on 1 95 5  truck transportation rates. Regions and basing points are identified in Table 1 .  
Total shipments 3 ,423 ,700,000 pounds. 
Total costs $40 ,2 82 ,900. 

Figure 7. Optimum Shipment Pattern of Slaugh­
ter Hogs for 26 Regions of the U. S. Using Truck 
Rates, ( 100,000 pounds), 1955. 
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1 5  20 Vi 

. 1 3  1 .27 .00 396 1 .20 -.2 1 - .04 1 . 1 1 -. 1 6  .45 1 .78 -.22 .20 1 .54 -.59 

. 1 4  1 .52 -.94 374 1 .28  -.85 
1 355 1 . 1 7  -.88 
45 1 1 .03 -1 .23 

836 .72 -1 .32 1 08 1  1 .0 1  -.68 3352 1 .05 -1 .36 1 99 .97 -1 .38 
1 138 .49 -.74 
--n 1 20 -.52 288 A9 .03 5 1 9  .36 -.33 4 1 66 .3 1 .42 526 1 207 .33 
-1 .79 -1 .28 



Figure 8. Optimum Shipment Pattern of Slaugh-
ter Hogs for 26 Regions of the U. S. Using Truck 
Rates, ( 100,000 pounds), 1960. 

Table 11. Regional Price Differences, Surpluses and Deficits, Optimum Flows of Hogs for Slaughter, 26 Regions of the U. S., 
1960.* 

Surplus or Origins and Quantities of Shipments 
Deficit ( 100,000 pounds and cents per pound) 

Region (100,000 lbs.) 5 6 9 1 1  1 3  1 4  1 5  20 vj 

1 ------------ -933 .43 .35 .09 933 .85 .70 .64 1 .85 .00 
2 ------------ -12, 1 82 .38 .35 1 454 1 0728 .87 .49 .48 1 .77 -.23 
3 ------------ -2 ,485 . 1 1 340 2145 -----:54 .45 .39 .47 1 .76 -.20 
4 ------------ -442 137  305 � .38 .3 1 .56 .80 2 . 1 9  -. 1 5  
5 ------------ 1 37  
6 ------------ 645 
7 ------------ -1 ,554 .23 . 1 1 268 . 1 2  .60 1 286 .20 1 .64 -.65 
8 ------------ -1 ,247 .82 .74 1 247 .08 1 . 1 7  .42 .40 1 .77 -.86 
9 ------------ 5 , 1 1 4  

1 0  ------------ - 1 , 1 1 2  .94 .85 . 1 5  1 1 12 1 .28  . 52  .34 1 .59 -.84 
1 1  ------------ 1 4,350 
1 2  ------------ -1 ,577 1 .34 1 .09 .45 1 577 1 .48 .55 .26 1 .35 -1 . 1 5  
1 3  ------------ 487 
14 ------------ 3 ,570 
1 5  ------------ 9,298 
16 ------------ -50 1 .67 1 .38 .7 1 .28 1 .7 1  .3 1 50 .74 -1 .01 
1 7  ------------ -1 ,699 .47 . 1 7  .44 .35 _487 1 2 1 2  :05 1 . 1 2  -.33 
18 ------------ -3,208 1 .27 .82 .57 .47 1 .07 m 3208 1 .09 -1 .05 
19 ------------ - 1 ,4 1 9  1 .63 1 . 1 8  .9 1 .49 1 .47 .38 1 4 1 9  1 .0 1  -1 .08 
20 ------------ 1 ,083 
2 1  ------------ -946 1 .20 1 .07 .61 .44 .79 . 1 5  946 .49 -.38 
22 ------------ -1 93 1 .45 1 .6 1  .76 .43 .99 .49 . 1 6  1 93 - . 13  
23 ------------ -368 .72 .71 .46 .36 .20 . 1 0  368 .49 .46 
24  ------------ -5 1 4  1 .2 1  1 .33 .65 .4 1 .66 .26 5 1 4  .34 .07 
25  ------------ -2,9 1 1  .84 .25 .45 .37 .24 1 072 1 839 .30 .88 
26 ------------ -1 ,841 1 . 1 1  1 .86 .64 .40 .82 28 ..221 � .79 

vi -1 . 1 3  -1 .32 -1 .3 1 -1 .45 -1 . 1 5  -1 .4 1 -1 .52 -1 .0 1  
* Based o n  1 960 truck transportation rates. Regions and basing points are identified in Table I .  
Total shipments 3 ,468 , 1 00,000. 
Total costs $39,405,920. 
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Table 12. Regional Price Differences and Optimum Flows of Hogs for Slaughter, 26 Regions of the U. S., 1960.* 
Origins and Quantities of Shipments 

Deficit ( 100,000 pounds and cents per pound) 
Regions 5 6 9 1 1  13  14  15  20 VJ 

1 ---------------- .54 .33 .40 .3 1 .43 .05 933 . 17  .00 2 ---------------- .49 .28 3560 7296 .38 .02 1 326 . 17 -. 19  3 ---------------- .50 .30 11 JO .42 .01 2485 . 10  -.40 4 ---------------- 137 .06 .38 .3 1 . 1 1 305 .04 .20 -.39 7 ---------------- . .30 .03 1 554 . 10  .4 1 T9 . 1 7  .34 -.82 8 ---------------- 1 .04 .73 .0 1 1 1 90 .83 57 .04 .56 -.92 1 0  ------------ ---- 1 .24 .9 1 .24 1 1 1 2 1 .0 1  .TI .06 .60 -.99 1 2  ---------------- 1 .6 1  1 . 1 4  .54 .05 1 .24 .22 1 577 .25 -1 .30 16 ---------------- 1 .59 1 .08 .68 . 1 7  1 .1 2  .43 .09 50 -1 .2 8  1 7  ---------------- .80 645 .47 .30 1 19 .0 1 935 . 10  -.61 
1 8  ---------------- 1 .48 Ts .53 .34 To 3208 .05 .53 -1 .30 1 9  ---------------- 1 .63 1 .06 .76 .35 1 .08 51 1 4 1 9  . 1 9  -1 .36 
2 1  ---------------- 1 .07 .46 .74 .50 .43 . 1 2  623 323 -.60 
22 ---------------- 1 . 1 3  .60 .60 .28 .56 .47 .24 193 -.49 
23 ---------------- .69 .01 .29 1 .59 368 . 1 9  . 1 9  . 1 9  -.06 
24 ---------------- .92 .3 1 .4 1 . 1 5  .29 .26 .07 5 1 4  -.26 
25  ---------------- .70 .06 .26 29 1 1 .05 .43 .24 J7 . 1 7  
26 ---------------- .75 . 1 7  .26 J84 1  . 1 5  .43 .24 .07 . 17  

ui -1 .02 -1 .52 -1 .38 -1 .60 -1 .55 -1 .65 -1 .72 -1 .75 
* Based on 1960 combination truck-rail transportation rates. Regions and basing points are identified in Table 1 .  
Total shipments 3,468 , 100,000 pounds. 
Total cost $39,538,094. 

two states alone, the excess movement of slaughter 
hogs was approximately 50 percent of the total inter-
regional movement in the optimum solution. 

4. Slaughter Sheep and Lambs 
For both 1955 and 1960 approximately 29 percent 

of the sheep and lambs slaughtered was estimated to 

Figure 9. Optimum Shipment Pattern of Slaugh­
ter Hogs for 26 Regions of the U. S. Using Com­
bination Truck and Rail Rates, ( 100,000 
pounds), 1960. 
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have been shipped interregionally (Tables 13 and 
14). As determined by the optimum solution for 
1955, a total of 450 million pounds of live slaughter 
sheep and lambswere shipped at a cost of 7.8 million 
dollars. Average shipment costs were approximately 
$1.73 per hundred pounds. In 1960, 436 million 
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Table 13. Regional Price Differences, Surpluses and Deficits, and Optimum Flows of Sheep and Lambs for Slaughter, 26 Regions of the U. S., 1955.* 
Surplus or Origins and Quantities of Shipments 

Deficit (1 ,000 pounds and cents per pound) 
Region ( 1 ,000 lbs.) 3 4 5 6 7 8 9 12 13  15 17  

1 -------- -26,824 .28 .35 .34 .37 .34 . 1 8  .24 .33 .4 1 .48 .50 2 -------- -226,500 _20363 100 _1 1 22 4630 20708 37344 2 1 1 1 1  . 1 6  .03 .23 .24 3 -------- 20,363 4 -------- 1 00 5 -------- 1 , 122 6 -------- 4,630 7 -------- 20,708 8 -------- 37,344 9 -------- 2 1 , 1 1 1  1 0  -------- -57,423 1 .23 .83 .53 .32 . 1 0  .05 .03 43 1 5  .20 4 1 0  .2 1 1 1  -------- -20,734 2 .08 1 .34 1 .04 .44 .49 .87 .38 ---:-54 1 677 J3 1 83 1 6  1 2  -------- 4,3 1 5  13  -------- 4, 1 1 5 1 4  -------- -2,438 2.83 1 .7 1  1 .38  .55 .86 1 .5 1  .95 .93 2438 .47 .02 15 -------- 4 1 0  1 6  -------- -1 7,507 3 .35 2 .57  2 .24 1 .63 1 .66 1 .86 1 .39 .82 1 .20 .59 .80 17 -------- 1 8,3 1 6  1 8  -------- 4,037 19 -------- -15,861 3 .96 2 .68 2 .52 1 .75 2 .02 2 .44 1 .97 1 .5 5  .84 .93 .5 1 20 -------- 38,597 21 -------- 4 1 ,820 22 -------- 96,289 23 -------- 26,8 1 8  24 -------- 94,2 1 5  2 5  -------- -82 ,43 1 7.80 7.26 5 .63 4 .44 4 .98 5 .7 1  5 .08 5 .02 1 .96 4 .01 1 .64 26 -------- 1 5,409 
vi .00 -1 .42 -.92 -1 .38 -1 .0 1 -.50 -.76 -.92 -1 .99 -1 . 10  -2 .01 

*Based on 1 955  truck transportation rates. Regions and basing points are identified in Table 1 .  
Total shipments 449 ,7 1 9,000 pounds. 
Total costs $7,799,437 .  

18  20 2 1  

.40 .50 . 10  .09 .32 4 1 820 

4037 20348 . 1 9  . 1 1 741 .40 

.08 .55 .79 

.54 � .73 

.71 .68 .69 

3 .45 2 .84 1 .76 
-1 .36 -1 .98 -1 .84 

22 23 

4083 _2274 1 63893 1 . 1 8  

283 1 3  1 .07 .23 1 . 1 3  

.69 .90 

.2 1 1 .32 

.60 1 .02 

1 .0 1  4077 
-2 .29 -2 .79 

24 26 

.62 1 . 1 2  .36 1 5409 

.07 1 .72 .09 2 .00 

.08 2 .23 
. 1 7  1 .79 

1 5861 2 .43 

78354 1 .5 1  
-3 . 1 6  -1 .54 

Vi 

.66 .44 

I 
-. 19 -.7 1 

I -1 . 1 5  
I -1 .24 

I -1 .66 

I -1 .8 1  
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Table 1 4. Regional Price Differences, Surpluses and Deficits, and Optimum Flows of Sheep and Lambs for Slaughter, 26 Regions of the U. S., 1960.* 
Surplus or 

Deficit 
Region ( 1 ,000 lbs.) 3 4 5 

1 ---------- -22,692 .32 .39 .39 2 ---------- -1 96,940 _12356 J69 1 305 3 ---------- 1 2,356 4 ---·------ 1 69 5 ---------- 1 ,305 6 ---------- 3,806 7 ---------- 1 8,639 8 ---------- 42,988 9 ---------- 1 2 ,561 10  ---------- -5 1 ,322 1 .62 1 . 17 .84 1 1  ---------- 1 6,082 12 ---------- -4,256 2 .84 2 .05 1 .71 1 3  ---------- 2,539 14 ---------- -4, 1 1 7  3 .23 2 .00 1 .6 1  1 5  ---------- 1 2,829 16 --------- -1 7,632 4.05 3 . 1 9  2 .8 1  1 7  ---------- 1 ,4 1 7  1 8  ---------- 29, 1 1 4  1 9  ---------- -22,374 3 .96 2 .54 2 .35 20 ---------- 8 1 ,948 21 ---------- -4,2 1 2  4.88 3.67 3.3 1  2 2  ---------- 1 03 , 105 23 ---------- 1 8,827 24 ---- ----- 77,526 25 ---------- -1 12 .463 7.60 7 .02 5 . 1 5  2 6  ---------- 797 
vi 0 -1 .50 -1 .02 

6 7 

. 4 1  .39 3806 1 8639 

.60 .36 
1 .09 1 .07 
.67 1 .02 

2 . 1 2  2 . 1 5  

1 .47 1 .78 
2 .30 2 .66 

3 .80 4 .4 1  
-1 .54 -1 . 1 2  

Origins and Quantities o f  Shipments 
(1 ,000 pounds and cents per pound) 

8 9 

.2 1 .28 42988 12561 -- --

.30 .28 
1 .48  .95 
1 .74 1 . 1 1 
2 .35 1 .82 

2 .24 1 .7 1  
2 .93 2 .43 

4.98 4.29 
-.56 -.85 

1 1  

. 1 4  1 6082 

.04 

.35 

.27 
1 .27 

1 . 1 5  
2.05 

4 . 1 1 
-1 .07 

13 15 

.43 .32 2 539 .02 

.44 1 2829 

.88 .25 

.03 .3 1 
1 .6 1  .66 

.42 .27 

.68 1 . 1 9  

.96 3 .00 
-2 .25 -1 .50 

*Based on 1960 truck transportation rates. Regions and basing points are identified in Table 1 .  
Total shipments 436,008 ,000 pounds. 
Total costs $7,603 ,035 .  

17 18  20 22 23 24 26 

.53 .36 .34 22692 1 . 1 2  1 .78 1 .2 1  .22 24997 . 1 3  60701 2 .40 1 .50 797 

.42 . 1 3  _38493 .27 2 .5 5  1 .45 2 . 1 3  

.79 .44 4256 .52 2.85 1 .64 2 .48 
0 4 1 1 7 .42 .92 2 .30 1 .37 2 .62 

1 . 1 3  .74 1 7632 .59 2 .99 1 .69 2 .34 

1 4 1 7  . 1 6  20957 .26 1 .88 .72 2 .29 
.23 .92 6 10  3602 I .OS . 1 7  1 .63 

50 2 .50 1 .67 1 6 1 1 0  1 8827 77526 .52 
-2 .35 -1 .66 -2 .50 -2 .47 -1 .89 -2 .3 1 -1 .66 

Vi 

.73 .49 

I -.46 
I -1 . 1 4  
I -1 .32 
I -1 .64 

I -1 .34 
I -1 .38 

I -.77 



Figure 10. Optimum Shipment Pattern of 

Slaughter Sheep and Lambs for 26 Regions of 

the U . S. Using 'fruck Rates, (1 ,000 pounds) , 

1955. 

Figure n. Optimum Flow Pattern of Slaughter 

Sheep and Lambs for 26 Regions of the U. S. 

Using Combination 'fruck and Rail Rates, (1 ,000 

Pounds) , 1960 . 
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pounds of slaughter sheep and lambs were shipped 
to the nine deficit regions at a total cost of 7.6 mil­
lion dollars. The average cost per hundred pounds 
in 1 960 was $1 .74. 

The main deficit regions in both years were region 
2 (New York-Pennsylvania, etc.), Michigan, and 
California, while the major surplus slaughter sheep 
and lamb regions were the Mountain States. Be­
tween the years of analysis, Illinois shifted from a 
deficit to a surplus region, while Wisconsin and 
Colorado shifted from surplus to deficit regions. Dur­
ing this period, Illinois decreased its slaughter of 
sheep and lambs byapproximately 35 million pounds 
while Colorado increased its slaughter by 66 million 
pounds. 

As shown in Figures 10 and 1 1 , the 1 955 opti­
mum flows from the Montana-Wyoming region were 
all eastward (Michigan, New England, and New 
York-Pennsylvania, etc) . The Nevada, Utah, Idaho 
region shipped to the California region and eastward 
to Nebraska. Region 23 (Arizona and New Mexico) 
shipped both to California and to region 2. However, 
in 1 960 the optimum flows indicate that regions 23 
and 24 would ship only to California. Although the 
Montana-Wyoming region continued to ship a large 
proportion of their surplus to regions 1 and 2, they 
also shipped surplus slaughter sheep and lambs into 
California and Colorado. 

The optimum shipment pattern in 1 960 for slaugh­
ter sheep and lambs when the combination truck-rail 
rates were used is presented in Table 15 and Figure 
12. The optimum flows for the two major producing 
areas (region 22 and 24) were similar for the two 
alternative rates. In the optimum flow based on 
truck rates, the North and South Dakota region 
shipped only to the Lake States and Nebraska. How­
ever, with the combination truck-rail rate, this re­
gion shipped slaughter sheep and lambs into regions 
1 and 2. Based on the combination rate, Michigan, 
which was the largest deficit state of the Lake States, 
obtained its slaughter sheep and lambs from the Illi­
nois, Indiana and Ohio regions. 

The estimated total cost associated with the opti­
mum flows based on the truck-rail combination was 
6.0 million dollars as compared to 7.6 million dollars 
when truck rates were used. Average cost per hun­
dred pounds decreased from $ 1 .74 to $1 .38. 

B. Quarterly Spatial Analyses11  

In an effort to assess the degree of distortion pre­
sent in the annual models due to the aggregation over 
time, spatial equilibrium analyses were performed 
for each of the species for each of the four quarters 
nTables giving the results of the 1955 and 1960 quarterly models are 

not given in this bulletin but may be obtained by writing to the De­
partment of Agricultural Economics, Purdue University, Lafayette, In­
diana. 
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of 1955 and 1960. The 1955 quarterly analyses used 
truck transportation rates, while the 1960 analyses 
were based on the combination truck-rail rates. To 
facilitate the presentation, only the 1960 analyses will 
be discussed except when major differences occurred 
between the annual and quarterly results for 1955. 

1 .  Slaughter Cattle 
In the quarterly models for 1960, all regions re­

tained the same classification with regard to being a 
surplus or deficit region as in the annual model. Be­
cause of the magnitudes involved, slight differences 
in the shipping patterns occurred between the annu­
al and quarterly models (Tables 6 and 16) . In the 
quarterly models region 20 (North and South Da­
kota) would have shipped to region 2 (New York, 
Pennsylvania, etc.) . Region 18 (Kansas) would have 
shipped to region 6 (Mississippi and Alabama), and 
region 15 (Iowa) would have shipped to region 8 
(Ohio) . Under no conditions could the annual anal­
ysis have yielded the shipment pattern presented in 
Table 16. This is due to the restriction that only n 
+m - 1 or in this case 25 activities may enter in a 
minimum shipment pattern. In addition to the in­
clusion of the three additional shipment patterns 
( those in parenthesis) that would have occurred in 
the quarterly models, small differences occurred in 
the proportions shipped to deficit regions when there 
were two or more supplying regions. 

One of the major findings provided by the quar­
terly analysis is that the quantities shipped to a de­
ficit region from any given surplus producing area 
may vary considerably from quarter to quarter, even 
though the deficits of the deficit region and the sur­
pluses of the iSupplying regions remain relatively 
stable. For example, the deficit in region 5 varied from 
a low of 53.6 million pounds in the first quarter to 63.3 
million pounds in the third quarter. The optimum 
solution indicated that regions 14  and 18 would have 
supplied this deficit. However, the quantity sup­
plied by region 14  varied from zero shipments in 
the third quarter to 19.0 million pounds in the first 
quarter, while the shipments from region 18 varied 
from 34.5 million pounds in the first quarter to 63.3 
million pounds in the third quarter. Although varia­
tion existed in the quantity shipped between quar­
ters, the estimated regional price differential remain­
ed the same for each quarter, as well as between the 
annual and quarterly models. 

Total cost for all four quarterly programs was 
57. 1 million dollars and summing the total shipments 
for the four quarters yielded an estimate of 4,552 
million pounds (Table 17) .  Both of these estimates 
were the same as those obtained for the annual anal­
ysis (Table 6) . In general, there is a consistency be­
tween the quarterly and annual estimates in regard 
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Table 15. Regional Price Differences and Optimum Flows of Sheep and Lambs for Slaughter, 26 Regions of the U. S., 1960.* 
Origins and Quantities of Shipments 

Deficit ( 1 ,000 pounds and cents per pound) 
Regions 3 4 5 6 7 8 9 1 1  1 3  1 5  1 7  1 8  20 22 23 24 26 

1 -------- .50 .09 .09 .08 .09 .32 .4 1 .5 1 .09 .09 .06 .02 22692 .02 .60 .5 1 1 .07 2 -------- 1 2356 1 69 1 305 3806 1 8639 20309 .02 .26 2539 .09 1 4 1 7 1 1 196 4 1 624 83580 .56 .49 1 .04 1 0 -------- 1.32 3 .03 .62 .50 .45 22679 1 256 1 1 6082 .50 .0 1 � . 1 9 .40 .36 .99 .85 1 .43 

12 -------- 1 .9 1 1 .23 1 .08 .85 .87 -� Ai .05 .85 4256 .98 .24 . 12 .55 1 .32 1 . 1 1 1 .65 1 4 2 .34 1 .50 1 .33 1 .02 1 .07 1 .38 .77 .77 .98 .26 .58 4 1 1 7 .62 1 .06 1 .57 1 .47 2 .30 

1 6 -------- 2 .49 1 .77 1 .63 1 .34 1 .40 1 .66 1 . 1 5 .84 1 .34 .28 .9 1 .4 1 1 7632 .69 1 .80 1 .45 2 .08 
1 9 2 .39 1 .62 1 .47 1 . 1 0  1 .23 1 .62 1 .03 .84 1 .05 8573 .49 1 380 1 'lffi" .63 1 .40 1 .08 1 .9 1 2 1  -------- 4 .4 1 1 .58 1 .46 1 .03 1 .25 1 . 83 1 .47 1 .47 1 .22 .49 .10 -:TI .30 42 1 2  .59 .35 1 .2 1  

2 5  -------- 2 .40 1 .46 4 .22 .92 1 .26 1 .58 1 .22 1 . 1 7 .8 1 .88 . 1 4  .79 .6 1 1 53 1 3 1 8827 77526 797 

vi -.62 -1 .49 -1 .4 1 -1 .68 - 1 .45 - 1 . 1 8 - 1 .45 -1 .43 -1 .79 - 1 .8 1 -2 .22 -1 .92 -2 .03 -2 .20 -1 .87 -1 .8 1 -1 .69 
* Based on 1 960 combination truck-rail transportation rate. Regions and basing points are identified in Tab le 1 .  
Total sh ipments 436 ,008 ,000 pounds. 
Total cost $6,029 ,356 .  
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� :::,-- "O �� Table 16. Summation o f  Optimum Quarterly Shipments o f  Slaughter Cattle, 26  Regions o f  the U .  S., 1960.* - 0 = � '< 
i � � S, Shipping Regions 
�.,..., n0 ,;- 3· Receiving (10,000 pounds) 

..j:>. � - - - - 1 =-=� "t -..... 
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to the magnitudes of total shipments and cost. While 
quarterly models provide some additional informa­
tion about the variability of shipments from any given 
region during the four quarters and include addi­
tional shipping routes, the alternative analysis sug­
gests that for live cattle, minimum-cost flows based 
on the aggregative annual model differ only slightly 
from those based on the quarterly models. 

Except for the inclusion of three additional ship­
ping routes, the results of the 1955 quarterly analyses 
were approximately the same as those of the annual 

solution, with respect to quantities shipped and total 
cost of shipments (Table 4) . 

2. Slaughter Calves 
A summation of the four quarterly shipments for 

1960 is presented in Table 18.  Except for region 1 ,  
which was a deficit region in  the second quarter, 
the classification of regions remained the same in the 
first, third and fourth quarters as in the annual model .  
However, because of the magnitudes involved, slight 
differences occurred in the shipping patterns be­
tween the annual and quarterly models. The major 

Table 18. Summation of Optimum Quarterly Shipments of Slaughter Calves, 26 Regions of the U. S., 1960.* 
Shipping Regions 

Receiving (1 ,000 pounds) 
Regions 3 6 7 8 14 16  1 9  20 21  22 23 24 26 

1 ( 88 ) 2 1 ,536 64,366 23,386 4 1 0,4 1 1 ( 2,506) 5 3,8 1 3  1 1 ,1 3 1  1 , 1 83 2,836 9 2,098 1 0  6,253 23,785 ( 3 ,472) 1 1  46,084 1 2  23, 1 1 6  7,005 
1 3  1 3 ,060 ( 846) 1 5  26,925 1 7  ( 993) 20,052 1 6,599 43,748 76,4 13  1 8,783 26,796 22,360 1 8  (7,028 ) 1 1 ,620 2 5  4,365 

*Based on 1960 combination truck-rail transportatio n rates. Regions and basing points are identified in Table 1 .  
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difference was that six more additional flows were 
included in the quarterly models than were in the 
annual model : region 20 (North and South Dakota) 
shipped to regions 1, 4 and 13 (New England, Flor­
ida, Arkansas and Louisiana) ; region 6 (Mississippi 
and Alabama) shipped to region 17 (Texas and 
Oklahoma) ; region 14 (Missouri) shipped to region 
18 (Kansas) ; and region 16 (Minnesota) shipped to 
region 10 (Michigan) .  Due to the restriction on the 
number of activities that can enter in the program­
ming analysis, the shipping patterns as shown in 
Table 18 would not have been possible in the annu­
al model. As a result  of the additional flows and the 
varying magnitudes of the surpluses and deficits be­
tween quarters, there were slight variations in the 
quantities shipped to the alternative deficit regions. 

The price differentials between the alternative 
regions were the same for the first, third, and fourth 
quarters as for the annual model. However, in the 
second quarter with the base region (region 1 )  
changing from a surplus to a deficit area, the alter­
native price differentials all became negative with 
respect to the base region. In general, most of the 
price differentials decreased by approximately 80-85 
cents in comparison with the base region. 

As shown in Table 19, the average cost of $ 1 .09 
per hundred pounds was the same as that of the an­
nual model. However, the average cost per hundred 
pounds did vary from a low of $ 1 .06 in the first 
quarter to a high of $1 . 12  in the second quarter. 

In the 1955 quarterly analyses, the classifications 
of surplus and deficit regions remained the same as 

Table 19. Quantity and Cost of Optimum Shipments of 
Calves for Slaughter, Quarterly and Annual, for Truck-Rail 

Transport Costs, 26 Regions of the U. S., 1960. 
Average 

Time Quantity Shipped Total Cost per 
Period ( 1 ,000 lbs.) (Percent) Cost 100 Pounds 

(Dollars) (Dollars) 

Jan. - March 108,867 2 1  1 , 1 53,564 1 .06 
Apr. - June 1 30,372 25 1 ,46 1 ,574 1 . 12 
July - Sept. 1 43 , 109 27 1 ,568,833 1 . 1 0 
Oct. - Dec. 1 40,309 27 1 ,5 13,974 1 .08 
Quarterly Total 522,657 5,697,945 1 .09 
Annual 523,720 5,699, 1 4 1  1 .09 
in the annual model. Except for the inclusion of 
nine additional flows which produced changes in 
the magnitudes of shipments, the results of the quar­
terly analyses were quite similar to those of the an­
nual model. 

3. Slaughter Hogs 
The summation of the four quarterly shipments 

of live hogs in 1960 is presented in Table 20. Even 
though hog slauo-hter and production varied consid­
erably from qua�ter to quarter, all regions retained 
the same surplus or deficit classification in the quar­
terly models as in the annual model. As shown in 
Tables 12 and 20, no additional flows were included 
in the quarterly models, nor were there any changes 
in the patterns derived by the annual model or 
changes in the quantities shipped between the alter­
native surplus and deficit regions. In addition, the 
regional price differentials were approximately the 
same for all five models. 

Total cost for all four quarterly models was 39.5 

Table 20. Summation of Optimum Quarterly Shipments of Slaughter Hogs, 26 Regions of 
the U. S., 1960.* 

Shipping Regions 
Receiving (10,000 pounds) 

Regions 5 6 9 1 1  13  14 15  20 

1 9,336 2 35,586 72 ,928 13 ,307 3 24,849 4 1 ,379 3 ,035 7 1 5,555  8 1 1 ,900 574 
10 1 1 , 1 2 5  1 2  1 5 ,766 1 6  487 1 7  6,444 1 , 1 93 9,052 1 8  32,082 1 9  1 4, 1 95 2 1  6,203 3,256 22 1 ,927 23 3,683 24 5 , 1 42 2 5  29, 1 1 3  26  1 8,405 

*Based on 1 960 combination truck-rail transportat10n rate. Regions and basing points are identified in 
Table 1 .  
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million dollars and summing the total shipments 
for the four quarters yielded a total-of 3,468 million 
pounds. Both of these estimates were approximately 
the same as those of the annual estimates. Although 
the average costs per hundred pounds varied from 
$ 1 . 12 in the second quarter to $ 1.15 in the third and 
fourth quarters, the average for the four quarters was 
the same as for the annual model (Table 21) .  Since 
the results between the quarterly and annual models 
were the same, this suggests that the annual model 
for the hog sector for 1960 affords a satisfactory ap-
proximation to quarterly time periods within the year. 
Table 2 1. Quantity and Costs of Optimum Shipments of Hogs 
for Slaughter, Quarterly and Annual, for Truck-Rail Trans-

port Costs, 1960. 
Average 

Time Quantity Shipped Total Cost per 
Period (1 ,000 lbs.) (Percent) Cost 100 Pounds 

(Dollars) (Dollars) 

Jan. - March 953,600 27 1 0,852, 1 78 1 . 1 4  
Apr. - June 854,900 25  9,59 1 , 1 99 1 . 1 2  
July - Sept. 780,400 23 8 ,954,277 1 . 15  
Oct. - Dec. 879,200 2 5  1 0, 1 4 1 ,875 1 . 1 5  
Quarterly Total 3,468, 1 00 39,539,529 1 . 1 4  
Annual 3,468, 1 00 39,538,094 1 . 14 

Except for one additional flow, region 9 shipping 
to region 8 in the third quarter, the 1955 quarterly . 
analyses did not reveal any information in addition 
to that provided by the annual model. 

4. Slaughter Sheep and Lambs 
The optimum quarterly shipment pattern is pre-

sented in Table 22 and is given to facilitate compari-
sons with the annual shipment pattern for sheep and 
lambs (Table 15).  Except for regions 17 (Texas and 
Oklahoma),  21  (Colorado),  and 26 (Oregon and 
Washington) the classification of the regions with 
respect to surplus and deficit remained the same in 
all four quarters as in the annual model. Regions 17  
and 26 were surplus for the year but deficit in the 
third and fourth quarters while region 21 was de-
ficit for the year but surplus in both the first and se-
cond quarters. These changes in classification be-
tween the quarters of the year represent an obscurity 
that would not have been detected in the annual 
model. As shown in Table 22, 13  more additional 
shipping activities ( those in parenthesis) were includ-
ed in the quarterly models than were in the annual 
model. Because one of the requisites for a minimum 
solution for a given problem is that only n + m - 1 
shipments occur, the annual analysis could not have 
yielded the set of flows that appear in Table 22. 

The changes in classification from surplus to de-
ficit area between quarters in regions 17, 21 ,  and 26 
had considerable effect on the price differentials of 
these regions as well as those in adjoining regions 
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(regions 23, 24, and 25). For example, regions 17 
and 26 which were surplus areas .for the year were 
deficit in the third and fourth quarters. The equili­
brium prices in these regions were estimated to be 
$2.22 and $1.69 less than that of the base region in 
the annual model as well as the first and second 
quarters. However, when these regions became defi­
cit areas in the third and fourth quarters, the equili­
brium price in region 17 was only 93 cents less than 
the base region in the third quarter and 79 cents less 
in the fourth quarter. For region 26, the equilibrium 
price changed to 85 and 67 cents less than the base 
region in the third and fourth quarters respectively. 

Total cost for all four quarterly models was 6.08 
million dollars and summing the total shipments 
for the four quarters yielded an estimate of 439 mil­
lion pounds (Table 23) . Both of these estimates were 
slightly higher than those estimated by the annual 
Table 23. Quantity and Cost of Optimum Shipments of 
Sheep and Lambs for Slaughter, Quarterly and Annual, for 
Truck-Rail Transport Costs, 26 Regions of the U. S., 1960. 

Average 
Time Quantity Shipped Total Cost per 
Period (1 ,000 lbs.) (Percent) Cost 1 00 Pounds 

(Dollars) (Dollars) 

Jan. - March 1 05 ,694 24  1 ,488,848 1 .4 1  
Apr. - June 98,2 1 0  22 1 ,368,055 1 .39 
July - Sept. 1 1 1 ,776 26 1 ,497,79 1 1 .34 
Oct. - Dec. 1 23,538 28 1 ,726,577 1 .40 
Quarterly Total 439, 1 1 8  6,08 1 ,271 1 .38  
Annual 436,008 6,029,356 1 .38  
solution. However, in terms of average cost per hun­
dred pounds, the average for the four quarters was 
the same as that obtained for the annual model. 
While there is a general consistency between the 
quarterly and annual estimates with regard to total 
quantity shipped and costs, it appears that the quar­
terly models do provide additional information re­
lative to the time assumption, price differential, and 
additional shipping activities. 

As in the 1960 quarterly analyses, the 1955 quar­
terly analyses indicated that three regions changed 
from surplus to deficit and vice versa during the year. 
Region 14 was surplus during the first quarter and 
deficit during the remaining quarters; region 15 was 
surplus the first two quarters and deficit during the 
last two; while region 18 had slight deficit in the 
third quarter. Otherwise, except for the inclusion of 
eight additional shipping activities, the 1955 quar­
terly analyses were quite similar to the more aggre­
gative annual analysis. 

IV SUMMARY 

Minimum-cost flows of slaughter cattle, calves, 
hogs, and sheep and lambs from production to 
slaughtering among 26 component regions of the 
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U.S. were determined by a linear-programming 
transportation model for 1955 and 1960. Annual and 
quarterly spatial and price equilibrium analyses were 
performed for each of the four types of slaughter live­
stock. Truck transportation rates were used for all 
of the 1955 analyses. Both truck and truck-rail com­
bination transportation rates were used in the 1960 
annual models and only the truck-rail combination 
rates were used in the 1960 quarterly analyses. 

Estimates of regional production which reflect a 
region's production contribution to total commercial 
slaughter of the U.S. were generated for each of the 
four types of livestock for 1955 and 1960. The esti­mates of regional production for commercial slaugh­
ter consist of three major components: (a) live 
weight of inshipments and weight added to inship­
ments, (b) live weight of a decrease in inventory 
numbers, and (c) live weigh( of production occur­
ring in the region during the calendar year. 

Optimum shipment patterns of slaughter animals 
from location of production to slaughter were esti­
mated for cattle, calves, hogs, and sheep and lambs 
for 1955 and 1960. About 18-20 percent of slaughter 
cattle and slaughter hogs and approximately 29 per­
cent of slaughter sheep and lambs would have moved 
interregionally in both 1955 and 1960. In 1955 ap­
proximately 22 percent and in 1960 about 29 percent 
of calf production for slaughter would have entered 
into interregional trade while concurrently calf pro­
duction for slaughter dropped substantially. 

Major surplus regions of slaughter cattle in 1955 
and 1960 were located in the western part of the 
Corn Belt and in addition to these in 1960 the Ari­
zona-New Mexico region was one of the major sur­
plus regions. In both years region 2 (New York, Penn­
sylvania, etc.) , California, Ohio, Wisconsin, and 
Michigan were major deficit areas. In 1955 region 3 
(North Carolina, Virginia, West Virginia),Alabama­
Mississippi, Indiana, and Arkansas-Louisiana were 
surplus regions with the greatest comparative price 
advantage for slaughter cattle while regions in the 
Plains area tended to have the least comparative 
price advantage. In 1960 region 3, Indiana, Arkansas­
Lousiana, and Arizona-New Mexico were regions 
with the greatest comparative price advantage. From 
1955 to 1960 surplus regions with the least compara­
tive price advantage changed from regions in the 
Plains area to regions in the western portion of the 
Corn Belt. Regions located along the Atlantic Coast 
and in 1960, also California and Oregon-Washington 
were deficit regions with the highest relative prices. 
Regions with the lowest relative cattle prices were 
located adjacent to the surplus regions of the Corn 
Belt. 

There were rather marked differences between 
the 1955 and the 1960 estimated optimum flow pat-



terns for slaughter calves. This can be largely attri­
buted to the large decrease in the U.S. aggregate pro­
duction and in different rates of decrease among re­
gions. In 1955 the Dakotas, Missouri and the Mon­
tana-Wyoming regions continued to be major sur­
plus areas and the North Carolina-Virginia-West 
Virginia region became a major surplus region. For 
the two years considered, surplus regions with the 
greatest comparative price advantage were located 
in the South and Southeast while regions with the 
least comparative price advantage were located in 
the Plains area and in the West. In 1955 the deficit 
regions with the highest relative prices were in the 
Northeast (regions 1 and 2) and region 2 continued 
to have high relative prices in 1960. Also, in 1960 
the Florida and Georgia-South Carolina regions were 
deficit regions with high relative prices. 

Major surplus regions of live slaughter hogs were 
Iowa, Illinois, Indiana, and Missouri and major de­
ficit regions were region 2 (New York, Pennsylvania, 
etc.) , California, and Kansas in both 1955 and 1960. 
Surplus regions with the greatest comparative price 
advantage in 1955 were Mississippi-Alabama1 Indi­
ana, and the Dakotas, and in 1960 they were the Da­
kotas, Georgia-South Carolina, Arkansas-Louisiana, 
and Indiana. Iowa and Missouri in 1955 and Iowa, 
Illinois, and Missouri in 1960 were surplus regions 
with the least comparative price advantage. In 1955 
and 1960 deficit regions with the highest relative 
prices of live slaughter hogs were regions along the 
West Coast, Arizona-New Mexico and the New 
England area while deficit regions with the lowest 
relative prices were Nebraska, Kansas, Minnesota, 
and Wisconsin. 

The four major surplus regions of live slaughter 
sheep and lambs in 1955 and 1960 were Montana­
W yoming, Idaho-Utah-Nevada, North Dakota-South 
Dakota, and Ohio. In both 1955 and 1960 Ohio, Indi­
ana, and North Carolina-Virginia-West Virginia 
were surplus regions with the greatest price advan­
tage while the Idaho-Utah-Nevada, Arizona-New 
Mexico, and Montana-Wyoming in 1955 and Mon­
tana-Wyoming, Dakotas, and Idaho-Utah-Nevada re­
gions in 1960 had the least comparative price ad­
vantage. 

In general, the quarterly analyses performed did 
provide some seasonal information over and above 
the annual analysis, particularly with respect to calves 
and sheep and lambs. In all species the quantities 
shipped from any one region to another varied con­
siderably from quarter to quarter even though the 
relative supplies and demands remained quite stable. 
With respect to calves and sheep and lambs, the 
quarterly analyses indicated that some regions chan­
ged from surplus to deficit regions between quarters 
of the year. These changes in the demand and sup- 32 

ply positions were not revealed by the annual anal­
ysis. However, the results of the quarterly analyses 
suggested that only slight distortion was induced by 
aggregation over time. 

Except for slaughter calves, only moderate changes 
occurred in the flow patterns between the two years 
analyzed. The changes which occurred were due 
mainly to regional shifts in the location of produc­
tion and slaughter facilities moving closer to areas of 
production. For the time period considered, relative 
increases in production occurred in the western part 
of the Corn Belt and in some of the regions in south­
western United States. Although actual slaughter 
and not slaughter capacities were restrictions in the 
spatial models, the structural change in the location 
of meat packing facilities is exemplified by the west­
ward shift in the regional demand for slaughter 
livestock. The demand for slaughter livestock be­
tween 1955 and 1960 decreased in eastern United 
States and in the central and eastern parts of the 
Corn Belt. The magnitude of the changes was not 
the same in all major livestock producing areas. 
These changes resulted in a slight reduction in the 
total quantites which entered interregional trade 
and in the percent of total commercial production 
shipped interregionally. Also the average length of 
haul tended to be shorter. If these kinds of changes 
in the location of production and location of slaugh­
tering facilities continue, then the changes in the 
flow patterns and relative price patterns among re­
gions suggested by this study will be more pronounc­
ed in the future. 

Truck-rail combination transportation rates were 
lower for longer hauls than were truck transporta­
tion rates. Use of truck-rail combination rates affect­
ed the spatial flows of slaughter calves the least. 
These lower rates for longer hauls resulted in an in­
creased average length of haul, a change in the mag­
nitude and directional flows of livestock from some 
regions, and a lower total transportation cost for all 
species except hogs. The greatest impact occurred 
in the western part of the Corn Belt and regions fur­
ther west. The lower rates for longer hauls made it 
feasible for these regions to ship slaughter livestock 
both east and west whereas with truck rates alone 
these regions shipped in only one direction. These re­
sults suggest that changes in the transportation rate 
structure, particularly a decrease, would alter the di­
rection of shipments and competitive position of sur­
plus producing regions. The greatest impact would 
probably occur in the western part of the Corn Belt 
and Western States in terms of east and west ship­
ments and length of haul. 

The spatial analyses provide information for 



decision making at various structural levels. In par­
ticular, the results from these analyses suggest how 
changes in transportation costs of live animals, geo­
graphical location of slaughtering facilities, and re­
gional location of production might alter the re­
gional flows and prices of live slaughter animals. 
Also, information is provided about competitive 
price position for slaughter livestock of one region 
relative to another. From the standpoint of proces­
sing firms the information provided by these anal­
yses should be helpful in assessing the consequences 
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of alternative geographical locations of processing 
facilities. 

The results of these analyses provide one stan­
dard for judging the efficiency of the pricing and 
distribution system for slaughter livestock. Until 
more complete data become available on regional 
production and interregional flows of slaughter live­
stock, analyses of this type provide an operational 
way of ascertaining the probable consequences of 
alternative courses of action or disturbances in the 
slaughter livestock sector of the economy. 
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Estimated Transport Rates for Livestock 
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Region 

2 3 4 5 6 7 8 9 1 0  1 1  
(.;) 1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 2 1  22 23 24 25 26 

Table A.I-Estimates of Truck Transport Rates for Slaughter Cattle, Calves, Sheep and Lambs Between Specified Points, 26 Regions of the U. S. ,  1955. 
1 2 3 4 5 6 7 8 9 10 11  12 13 14 15 16 17 18 19 20 21 22 23 

(Cents per pound or dollars per 100 pounds) 
---------------------- 0 
---------------------- .64 0 
---------------------- .94 .44 0 ---------------------- 2 .43 1 .86 1 .63 0 
---------------------- 1 .92 1 .36 1 . 1 4  .96 ---------------------- 2 .4 1  1 .82 1 .63 1 .35 ---------------------- 2 .0 1  1 .45 1 .3 1  1 .4 1  
---------------------- 1 .34 .94 .83 1 .85 
---------------------- 1 .66 1 .20 1 .07 1 .70 
---------------------- 1 .3 1  1 . 1 0  1 .04 2.06 
---------------------- 1 .73 1 .39 1 .37 2 .05 
---------------------- 1 .9 1  1 .52 1 .53 2.24 ---------------------- 3 .06 2 .46 .95 1 .50 
--·-------------------- 1 .64 2 . 1 8  1 .68 1 .98 ---------------------- 2 .24 1 .77 1 .92 2.39 ---------------------- 2 .43 1 .95 2 . 1 1 2 .75 ---------------------- 3 . 1 7 2.69 2 .42 2 .08 ---------------------- 2 .42 1 .89 ---------------------- 2 .5 7 2 . 1 5  ---------------------- 3 . 1 4  2.74 

1 .95 2 .2 1  2 .30 2 .44 2 .89 3 .5 1  

0 .67 .61  1 .04 .92 1 .26 1 .25  1 .43 1 . 1 3  1 . 1 5  1 .58 1 .92 1 .55 1 .39 1 .78 2 .71 ---------------------- 2 .60 2.28 3 .07 3 .40 2 .59 ------------ ---------- 2 .95 2 .73 3 .79 4.33 3.62 ---------------------- 3 .45 4.41 4 .39 3 .98 3 .42 ---- ------------------ 4 .44 3 .96 4 .06 7 . 13  3.61 ---------------------- 5 .93 5 .36 5 .99 6.87 4.74 

0 .71  0 1 .26 .71 0 1 .08 .5 1 .40 0 1 .5 1  .92 .36 .60 0 1 . 1 1 .79 .66 .43 .58 0 1 .34 .94 .80 .59 .73 .25 .7 1 1 .08 1 .34 1 . 1 8  2 .00 1 .20 .78 .72 .86 .56 .99 .55 1 .34 1 .07 .96 .75 .9 1 .52 1 .77 1 .43 1 . 1 2  .9 1 1 .05 .62 1 .05 1 .28 1 .44 1 .26 2 .03 1 .30 1 .07 .94 1 .0 1  .73 1 . 1 7  .76 1 .47 1 .37 1 .28 1 .07 1 .28 .77 2 .47 2 . 1 8  1 .99 1 .64 1 .79 1 .27 2 . 1 6  2 . 1 1 1 .86 1 .67 1 .84 1 .53 3 . 1 5  3 . 10  2 .27 2 .09 2 . 10  1 .8 1  2 .78 3 . 10  3 .47 3 . 13  3 .67 3 .2 1  3 . 10  3 .06 3 .06 2 .55  3 .04 2.54 4 .0 1  4 . 1 8  4 .40 4 .03 4.60 4.06 ---------------------- 3 .32 1 .98 6 . 14  7 . 1 5 5.27 4 .76 4 .57 3.07 2.92 3 .07 2 .83 

0 1 .79 0 .70 .84 0 .54 1 .08 .42 0 .50 1 .95 .69 .45 0 1 .76 .53 .88 1 .00 1 .57 0 .84 .88 .29 .40 .66 .76 0 . 8 1  1 . 1 7  .70 .37 .65 .86 .4 1 0 1 .20 2 .61  1 .38 1 .0 1  .74 1 .92 1 . 13 1 .00 0 1 .63 1 .36 1 .48 1 . 1 3  1 .33 1 .03 1 .04 .87 .97 0 1 .7 1  2 .0 1  1 .83 1 .45 1 .20 1 .92 1 .69 1 .23 .69 .97 0 3.32 1 .64 2 .54 2 .54 2 .87 1 .35 2 . 1 6  2 . 1 5  2.57 1 .38 1 .60 0 2 .59 1 .86 2 .09 1 .85 2 .09 1 .60 1 .87 1 .50 1 .60 .97 1 .02 1 .08 4 . 1 3  2 . 14  3 .24 3 .30 3 .61 1 .84 3.00 2 .99 3 .01 1 .79 1 .49 .98 2 .76 4 .55  2 .62 2 .39 2 .09 2 .62 2 .40 2 .3 1  1 .36 1 .69 1 .36 2 .28 

24 

0 1 .35 1 .27 

25 26 

0 1 .24 0 



Region 

2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  

� 1 2  
1 3  1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 
21 
22 
23 
24 
25 
26 

Table A.2-Estimates of Truck Transport Rates for Slaughter Hogs Between Specified Points, 26 Regions of the U. S., 1955. 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18  19 20 

(Cents per pound or dollars per 100 pounds) 

---------------------- 0 
---------------------- .62 0 
--------------------- 1 .04 .58 0 
---------------------- 1 .90 1 .63 1 .25 0 
---------------------- 1 .59 1 .3 1  .97 .92 0 
---------------------- 1 .70 1 .47 1 .05 1 .09 .71 
--------------------- 1 .63 1 .36 1 .05 1 . 1 6  .66 
---------------------- 1 . 1 1  .84 
---------------------- 1 .32 1 .02 
---------------------- 1 .08 .95 
---------------------- 1 .36 1 . 1 5  
---------------------- 1 .47 1 .22 
----------------- 2 .04 1 .83 
------------------- 1 .88 1 .49 
---------------------- 1 .92 1 .58 
-------------------- 2 .06 1 .72 
---------------------- 2 .8 0 2 .3 7 
--------------------- 2. 06 1 .66 
. --------------------- 2 . 15 1 .85 

.96 1 .63 1 . 1 1 
1 . 1 3  1 .54 1 .03 
1 . 1 1  1 .7 1  1 .25 
1 .32 1 .71  1 .24 
1 .40 1 .8 1  1 .35 
1 .3 1  1 .22 1 .07 
1 .49 1 .69 1 .06 
1 .67 2 .02 1 .40 
1 .8 1  2 .29 1 .67 1 .37 1 .38 1 . 1 8  
1 .67 1 .88 1 .26 
1 .96 2 .05 1 .56 

0 
.73 0 

1 .22 .87 0 
1 . 13 .67 .42 0 
1 .36 1 .03 .38 .58 0 
1 . 13 .94 .63 .44 .57 0 
1 .29 1 .05 .73 .57 .69 .28 
.79 1 .03 1 .49 1 .34 1 .62 1 .44 
.81 .71 .86 .59 .97 .57 

1 .2 1  1 .00 .94 .77 .9 1 .54 
1 .57 1 .27 1 .08 .90 1 .02 .64 
1 .08 1 . 1 0  1 .49 1 .33 1 .60 1 .37 
1 .0 1  .88 .99 .74 1 . 1 2  .77 
1 .32 1 .23 1 .20 1 .02 1 . 1 9  .77 

-- ------------------- 2 .55 2 .27 2 .39 2 .84 2 .23 2 .07 1 .86 1 .71 1 .46 1 .57 1 . 1 5  
---------------------- 2 .87 2 .49 2 .59 2 .78 1 .8 1  1 .87 1 .83 1 .54 1 .37 1 .59 1 .34 
---------------------- 3 .35 3 .00 3 .01 3 .4 1  2.28 2 .61 2 .5 1  1 .95 1 .8 1  1 .89 1 .63 
---------------------- 3 .94 2 .62 3.49 3 . 1 8  2 . 15  2 .32 2 .50 2 .23 2 .07 2 .32 2 . 1 1 
---------------------- 3.59 3 .27 3 .24 3 .43 2 .24 2 .53 2 .48 2.04 1 .89 2 .04 1 .80 
---------------------- 5 .48 4.23 4 . 17  4.06 2 .65 2 .28 2.40 2.61 2.46 2 .74 2 .5 1  
--------------------- 5 .5 0 4 .3 1 4.30 4 .54 2.82 3 .69 3 .62 2.68 2 .55 2.68 2 .46 

0 
1 .5 1  0 
.72 1 .02 0 
.56 1 .34 .45 0 
.53 1 .72 .65 .47 0 

1 .44 .76 .97 1 . 1 1 1 .38 0 
.85 1 .09 .35 .43 .63 .81 0 
.81  1 .43 .65 .41 .63 .97 .45 0 

1 .08 2 . 15  1 . 1 2  .87 .68 1 .61  .97 .87 0 
1 .36 1 .45 1 .09 1 .05 1 .22 1 .1 4  .97 .85 1 .03 
1 .54 1 .87 1 .63 1 .43 1 . 19  2.03 1 .52 1 .25 .76 
2 . 17  1 .68 1 .8 1  1 .82 1 .98 1 .55 1 .63 1 .58 1 .80 
1 .8 1  1 .75 1 .60 1 .46 1 .60 1 .87 1 .47 1 .27 1 .3 1  
2 .55 2.1 1 2 . 1 1 2 .2 1  2 .34 2 .4 1  l.99 2 .04 2 .01 
2 .40 2 .57 2 .28 2 . 12 2 .07 3.00 2 . 13 2 .05 1 .61 

21 

0 
.92 

1 .26 
.80 

2 .02 
1 .94 

22 23 24 25 26 

0 
1 .77 0 
.83 1 .00 0 

1 .82 .93 1 . 17 0 
1 .36 1 .95 1 . 1 8  1 .07 0 



Region 

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

(.;l 1 2  1 3 1 4  1 5  1 6  1 7  1 8  1 9 20 2 1  22 23 24 25  26 

Table A.3-Estimates of  Truck Transport Rates for Slaughter Cattle, Calves, Sheep and Lambs Between Specified Points, 26 Regions of  the U.  S . ,  1960. 
1 2 3 4 5 6 7 8 9 10 1 1  12  13  14  15  16  17  1 8  19  20 

(Cents per pound or dollars per 100 pounds) ---------------------- 0 
---------------------- .72 0 
---------------------- 1 .05 .49 0 ---------------------- 7 .70 2 .07 1 .77 0 ---------------------- 2 . 1 4  1 .5 1  1 .24 1 .04 0 ---------------------- 2 .68 2 .03 1 .77 1 .46 .73 ---------------------- 2 .24 1 .6 1  1 .42 1 .53 .66 
---------------------- 1 .50 1 .05 .92 2 .06 1 . 1 6  
---------------------- 1 .86 1 .34 1 . 1 9  1 .89 1 .02 
---------------------- 1 .46 1 .23 1 . 1 6  2 .29 1 .40 
---------------------- 1 .94 1 .56 1 .53 2 .28  1 .39 ---------------------- 2 . 1 4  1 .70 1 .70 2 .49 1 .59 ---------------------- 3 .41 2 .74 1 .03 1 .62 1 .22 
---------------------- 1 .86 2 .48 1 .9 1  2 .26 1 .3 1  ---------------------- 2 .55 2 .0 1  2 . 1 9  2 .72 1 .80 
-· -------------------- 2 .76 2 .22 2 .4 1  3 . 1 3  2 . 1 9  ---------------------- 3 .61 3 .06 2 .66 2 .29 1 .70 ---------------------- 7 .75 2 . 1 5  ---------------------- 2 .92 2 .44 ---------------------- 3 .5 7 3 . 1 2  ---------------------- 2 .96 2 .59 

2 .22 2 .52 1 .58 2 .62 2 .78 2 .03 3 .29 4 .00 3.09 3.50 3 .87 2 .95  ---------------------- 3 .20 2 .96 4.32 4 .93 4 . 1 2  

0 .77 0 1 .40 .79 0 1 .20 .57 .45 0 1 .68 1 .02 .40 .67 0 1 .24 .88 .74 .48 .65 1 .49 1 .05 .90 .66 .82 .77 1 . 1 7  1 .49 1 .3 1  2 .23 .89 .82 .98 .64 1 . 1 3  1 .53 1 .22 1 .09 .85 1 .04 2 .02 1 .63 1 .27 1 .03 1 . 1 9  1 . 1 6  1 .4 1  1 .64 1 .43 2 .3 1  1 .22 1 .07 1 . 1 5  .83 1 .33 1 .67 1 .56 1 .46 1 .22 1 .46 2 .82 2.48 2 .26 1 .87 2 .04 2 .46 2 .40 2 . 1 1 1 .90 2 .09 3 .59 3 .53 2 .46 2 .27 2 .28 ---------------------- 3 .74 4.78 5 .00 4.53 3 .90 3 . 1 7  3.53 3 .77 3 .40 3.98 ---------------------- 4 .82 4.30 4 .63 8 . 1 0  4 . 1 1 3 .53 3 .49 3 .32 2 .77 3 .30 

0 .28 1 .42 .62 .59 .70 1 .48 .87 .88 1 .45 1 .74 1 .96 3.48 2 .76 ---------------------- 6.43 5 .82 6.83 7.83 5 .40 4.57 4.76 4 .77 4 .37 4.99 4 .41 ---------------------- 3 .60 2 . 1 5  7.00 8 . 1 5  6.00 5 .42 5 .2 1 3 .33 3 . 1 7  3 .33 3.07 

0 1 .99 0 .80 .96 0 .61  1 .23 .49 0 .57 2 .22  .80 .52 0 2 .00 .58 1 .03 1 . 1 7  1 .84 0 .96 1 .00 .34 .46 .76 .89 0 .92 1 .33 . 8 1  .43 .75 1 .0 1  .48 0 1 .36 2 .97 1 .60 1 . 1 7  .86 2 .24 1 .3 1  1 . 1 6  0 1 .85 1 .5 5  1 .7 1  1 .3 1  1 .54 1 .20 1 .20 1 .0 1  1 . 1 2  1 .85 2 .29 2 .07 1 .64 1 .42 2 . 1 7  1 .9 1  1 .39 .78 3 .60 1 .87 2 .87 2 .87 3 .24 1 .52 2 .44 2 .43 2 .90 2 .8 1  2 . 1 2  2 .36 2 .09 2 .36 1 .80 2 . 1 1 1 .69 1 .8 1  4 .48 2 .44 3 .66 3 .73 4.08 2 .08 3 .39 3 .37 3 .40 3 .00 5 . 1 9  2 .96 2 .70 2 .36 2 .96 2 .71 2 .6 1  1 .54 

21 22 23 24 

0 1 .09 0 1 .56 1 .83 0 1 . 1 0  1 . 1 6  1 .23 0 2 .02 1 .70 1 . 1 2  1 .54 1 .9 1  1 .55  2 .60 1 .45 

25 26 

0 1 .4 1  0 



Table A.4-Estima.tes of Truck Transport Rates for Slaughter Hogs Between Specified Points, 26 Regions of the U. S., 1960. 
Region 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 

(Cents per pound or dollars per 100 pounds) 1 ---------------------- 0 2 ---------------------- .66 0 3 ---------------------- 1 .02 .57 0 4 -------------- -------- 1 . 86 1 .60 1 .34 0 5 ---------------------- 1 .56 1 .28 1 .04 .98 0 6 -- -------------------- 1 .67 1 .44 1 . 1 2  1 . 1 7  .76 0 7 ---------------------- 1 .60 1 .33 1 . 1 2  1 .24 .7 1 .78 0 8 ---------------------- 1 . 1 8  .89 .94 1 .60 1 .09 1 .20 .85 0 9 ---------------------- 1 .40 1 .08 l . l l  1 .5 1  1 .0 1  l . l l  .66 .45 0 1 0  ---------------------- 1 . 1 5  1 .0 1  1 .09 1 .68 1 .23 1 .33 1 .01 .40 .62 0 
l l  ----------------------- 1 .45 1 .22 1 .29 1 .68 1 .22 1 . 1 1 .92 .67 .47 .61 0 

� 1 2  ---------------------- 1 .56 1 .30 1 .37 1 .77 1 .32 1 .26 1 .03 .78 .6 1 .73 .30 0 
\0 13 ---------------------- 2 .00 1 .79 1 .40 1 .3 1  1 . 1 4  .84 1 . 10  1 .46 1 .3 1  1 .59  1 .4 1  1 .48 0 1 4  ---------------------- 2 . 1 1 1 .67 1 .60 1 .82 1 . 1 4  .87 .76 .97 .66 1 .09 .64 .8 1  1 . 10  0 1 5  ---------------------- 2 . 1 6  1 .77 1 .79 2 . 1 7  1 .50 1 .30 1 .07 1 .06 .86 1 .02 .61 .63 1 .44 .49 0 1 6  ---------------------- 2 .3 1  1 .93 1 .94 2 .46 1 .79 1 .69 1 .37 1 .2 1  1 .0 1  1 . 1 4  .72 .59 1 .85 .71 .5 1 0 1 7  ---------------------- 2 .99 2.53 1 .47 1 .48 1 .27 1 . 1 6  1 . 1 8  1 .59 1 .42 1 .7 1  1 .47 1 .54 .82 1 .08 1 .24 1 .54 0 1 8  ---------------------- 2 .3 1  1 .86 1 .80 2 .02 1 .35  1 .09 .95 l . l l  .83 1 .26 .87 .95 1 . 1 7  .38 .47 .68 .90 0 1 9  ---------------------- 2 .42 2 .08 2 . 1 1 2 .20 1 .68 1 .42 1 .32 1 .35 1 . 1 4  1 .34 .86 .9 1 1 .54 .71 .44 .68 1 .08 .49 0 20 ---------------------- 2 .86 2 .5 5  2 .57 3 .05 2 .40 2 .22 2.00 1 .92 1 .64 1 .76 1 .29 1 .2 1  2 .3 1  1 .22 .95 .74 1 .80 1 .05 .94 0 2 1  ---------------------- 3 .?2 2 .80 2 .78 2 .99 1 .95 2 .0 1  1 .97 1 .73 1 .54 1 .78 1 .5 1  1 .53 1 .56 1 . 1 8  1 . 1 4  1 .32 1 .27 1 .05 .92 1 . 1 2  0 22 ---------------------- 3 .60 3 .22 3.23 3 .67 2 .45 2 .80 2 .70 2 . 10  1 .94 2 .03 1 .75 1 .66 2 .01 1 .77 1 .5 5  1 .29 2 . 1 8  1 .65 1 .36 .83 1 .00 0 23 ---------------------- 4.23 2 .82 3 .75 3 .42 2 .31  2 .49 2 .69 2 .40 2 .23 2 .49 2 .27 2 .33 1 .8 1  1 .97 1 .98 2 . 1 5  1 .67 1 .77 1 .72 1 .96 1 .37 2 .04 0 24 ---------------------- 3 .86 3.5 1 3 .48 3 .69 2 .4 1  2 .72 2 .67 2 . 1 9  2 .03 2 . 1 9  1 .93 1 .95 1 .88 1 .74 1 .59 1 .74 2 .0 1  1 .60 1 .38  1 .42 .87 .96 1 . 1 5  0 25  ---------------------- 5 .89 4 .55 4 .48 4 .36 2 .85 2.45 2 .58 2 .80 2 .64 2 .94 2 .70 2 .74 2 .27 2 .29 2 .40 2 .55 2 .59 2 . 16 2 .22 2 . 1 9  2 .20 2 . 10  1 .08 1 .35 0 26 ---------------------- 5 .9 1  4 .63 4.62 4.88 3 .03 3 .97 3.89 2.88 2 .74 2 .88 2 .64 2 .58  2 .76 2 .48 2 .3 1  2 .2 5  3 .22 2 .32 2 .23 1 .75 2 . 1 1 1 .57 2 .25 1 .36 1 .24 0 



Region 

1 2 3 4 5 6 7 8 9 1 0  1 1  
A 1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0  2 1  

2 2  23 24 25 26 

Table A.5-Estimates of Truck-Rail Transport Rates for Slaughter Cattle, Calves, Sheep and Lambs Between Specified Points, 26 Regions of the U. S.,  1960. 

1 2 

---------------------- 0 
-- -------------------- .72 0 
---------------------- 1 . 1 2  .49 
---------------------- 1 .58 1 .37 
---------------------- 1 .50 1 .29 
---------------------- 1 .76 1 .55 
---------------------- 1 .54 1 .33 
---------------------- 1 .50 1 .05 
-------------------·--·· 1 .86 1 .34 
---------------------- 1 .46 1 .23 
---------------------- 1 .94 1 .56 ---------------------- 2 . 1 4  1 .70 
---------------------- 1 .08 1 .66 
---------------------- 1 .88 1 .73 
---------------------- 1 .90 1 .77 
---------------------- 1 .94 1 .82 ---------------------- 2 .2 8  2 .09 
---------------------- 1 .94 1 .80 
---------------------- 1 .97 1 .84 ---------------------- 2 .03 1 .90 ----------- ----------- 2 .24 2 .09 ---------------------- 2 .22  2 .08 ---------------------- 2 .4 7 2 .30 

3 4 

0 1 .46 0 1 .37 .79 1 .67 1 .42 1 .44 1 .4 1  1 .06 1 .34 1 . 1 7  1 .32 1 . 1 6  1 .47 1 .27 1 .46 1 .33 1 .52 1 .78 1 .52 1 .38 1 .4 1  1 .47 1 .56 1 .54 1 .69 1 .66 1 .44 1 .48 1 .50 1 .55 1 .65 1 .65 1 .84 1 .87 1 .9 1  2 .09 2 .22 2_27 2 . 1 0  ---------------------- 2 .32 2 . 1 7  2 . 1 6  2 .22 ---------------------- 2 .75 2 .6 1 2 .60 2 .53 ---------------------- 2 .76 2 .60 2 .60 2 .66 

5 6 7 8 

0 .96 0 .66 .94 0 1 . 13  1 .30 .79 0 1 . 10  1 .20 .57 .45 1 .25 1 .40 1 . 1 2  .40 1 .23 1 .27 .88 .74 1 .29 1 .33 1 . 1 2  .90 1 .32 .39 1 .40 1 .4 1  1 . 1 6  1 . 12  .94 .98 1 .33 1 .29 1 . 1 2  1 .09 1 .47 1 .45 1 .28 1 .27 l.'3 1 .96 1 .20 1 .64 1 .28 1 . 1 6  1 .06 1 . 15  1 .42 1 .32 1 .22 1 .34 1 .57 1 .53 1 .39 1 .67 1 .7 1  1 .55 1 .54 1 .85 1 .98 1 .93 1 .86 1 .80 1 .98 1 .72 1 .88 2 .02 2 .03 1 .85 1 .86 1 .88 2 .39 2 . 1 8  2 .29 2 .34 2 .48 2 .35 2 .33 2 .34 

9 10 1 1  12 13 14 15 16 17  18  19  20 21 22 23 24 

(Cents per pound or dollars per 100 pounds) 

0 .67 0 .48 .65 0 .66 .82 .28 0 1 .3 1  1 .5 1  1 .38 1 .44 0 .64 1 . 1 3  .62 .80 1 . 19 0 .85 1 .04 .59 .61 1 .36 .49 0 1 .03 1 . 1 9  .70 .57 1 .56 .80 .52 0 1 .43 2 .3 1  1 .48 2 .00 .97 1 .22 1 .32 1.56 0 .83 1 .33 .87 .96 1 .23 .34 .46 .76 1 . 13  0 1 .02 1 .3 1  .8 1 .84 1 .38 .79 .35 .67 1 .25 .46 0 1 .46 1 .65 1 .03 .95 1 .58 1 .06 .73 .46 1 .52 .98 .57 0 1 .76 1 .90 1 .74 1 .75 1 .55 1 . 1 9  1 . 14 1 .29 1 . 1 6  1 .07 1 .02 1 . 1 6  0 1 .72 1 .80 1 .56 1 .54 1 .92 1 .68 1 .48 1 .32 1 .64 1 .56 1 .37 1 .23 1 .05 0 1 .9 1  2 .08 1 .94 1 .99 1 .72 1 .86 1 .93 2 . 10  1 .43 1 .73 1 .80 1 .98 1 .30 1 .83 0 1 .80 1 .88 1 .71 1 .72 1 .85 1 .70 1 .56 1 .69 1 .57 1 .58 1 .45 1 .5 1  1 .00 1 . 1 6  1 .23 0 2 .24 2 .34 2 . 1 8  2 . 1 9  2 . 1 8  2 .4 1  2 .27 2 .4 1  1 .94 2 .29 2 . 1 4  2.22 1 .73 1 .78 1 .45 1 .39 2.24 2 .34 2 . 1 8  2 . 14  2 .35 2 .4 1  2 .27 2 .20 2 . 1 4  2 .26 2 . 1 4  2 . 10  1 .74 1 .55 2 .60 1 .45 

25 26 

0 1 .27 0 



Table A.6-Estimates of Truck-Rail Transport Rates for Slaughter Hogs Between Specified Points, 26 Regions of the U. S., 1960. 
Region 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 

(Cents per pound or dollars per 1 00 pounds) 1 ---------------------- 0 2 ---------------------- .66 0 3 ---------------------- 1 . 13 .48 0 4 ---------------------- 1 .66 1 .42 1 .24 0 5 ---------------------- 1 .56 1 .32 1 . 1 2  .63 0 6 ---------------------- 1 .85 1 .6 1  1 .42 1 . 1 9  .73 0 7 ---------------------- 1 .60 1 .36 1 . 1 9  1 . 1 8  .50 .72 0 8 ------------ ---------- 1 .67 .93 1 .06 1 .39 1 . 1 4  1 .32 .79 0 
9 ---------------------- 1 .78 1 . 1 9 1 . 1 8  1 .37 1 . 1 0  1 .22 .56 .47 0 

10  ---------------------- 1 .32 1 .09 1 . 1 7  1 .54 1 .27 1 .44 1 . 1 3  .4 1 .63 0 1 1  ---------------------- 1 .9 1  1 .42 1 .30 1 .52 1 .26 1 .30 .88 .68 .49 .61 0 
.J;:,,.. 1 2  ---------------------- 2 . 1 9  1 .58 1 .37 1 .59 1 .32 1 .36 1 . 1 3  .8 1 .62 .74 .35 0 1 3  1 .98 1 .74 1 .57  1 .27 1 .05 .30 1 . 1 4  1 .46 1 .35  1 .57 1 .43 1 .49 0 ----------------------1 4  ---------------------- 1 .70 1 .48 1 .26 1 .26 1 . 1 0  1 .07 .92 .73 .44 .87 .43 .57 1 . 12 0 1 5  -- -------------------- 1 .72 1 .54 1 .33 1 .37 1 .23 1 .20 1 .06 .84 .62 .79 .40 .42 1 .25 .50 0 1 6  ---------------------- 1 .80 1 .6 1  1 .38 1 .46 1 .33 1 .32 1 . 1 9  1 .0 1  .78 .93 .49 .39 1 .39 .80 .53 0 1 7  ---------------------- 2 . 1 1 1 .90 1 .46 1 .28 1 .2 1  .91  1 . 13 1 .44 1 .24 2 .05 1 .29 1 .75 .94 1 .05 1 . 1 2  1 .2 5  0 1 8  ---------------------- 1 .80 1 .58 1 .33 1 .32 1 .20 1 . 1 0  1 .02 .90 .61 1 .06 .64 .72 1 . 1 5  .35 .47 .76 .98 0 1 9  ---------------------- 1 .83 1 .64 1 .38 1 .43 1 .29 1 .22 1 . 1 4  1 .08 .78 1 .04 .59 .61 1 .26 .80 .36 .68 1 .07 .47 0 20 ---------------------- 1 .92 1 .73 1 .45 1 .56 1 .40 1 .38 1 .27 1 .39 1 . 1 7  1 .36 .78 .70 1 .40 1 .06 .74 .47 1 .24 .98 .58 0 2 1  ---------------------- 2 .22 2.0 1 1 .59 1 .59 1 .49 1 .38 1 .37 1 .66 1 .52 1 .70 1 .50 1 .5 1  1 .38  1 . 1 7  1 . 1 2  1 .26  1 . 1 6  1 .06 1 .0 1  1 . 1 5  0 22 ---------------------- 1 .80 1 .71 1 .72 1 .78 1 .66 1 .63 1 .58 1 .5 5  1 .49 1 .53 1 .39 1 .38 1 .62 1 .63 1 .46 1 .33 1 .43 1 .53 1 .37 1 .26 1 .09 0 23 ---------------------- 1 .93 1 .84 1 .82 1 .7 1  1 .65 1 .47 1 .59 1 .68 1 .6 1  1 .72 1 .63 1 .65 1 .49 1 .78 1 .84 1 .99 1 .29 1 .68 1 .74 1 .88 1 .3 1  2.2 1 0 24 ---------------------- 1 .85 1 .77 1 .76 1 .77 1 .68 1 .57 1 .58 1 .60 1 .53 1 .60 1 .49 1 .50 1 .58 1 .65 1 .53 1 .64 1 .38 1 .54 1 .42 1 .49 1 .07 1 .35  1 .32 0 25 ---------------------- 2 .08 2 .01  2 .00 1 .95 1 .89 1 .75 1 .84 1 .86 1 .8 1  1 .86 1 .78 1 .78 1 .77 2 .25 2 . 1 3  2.25 1 .60 2 . 1 5  2 .02 2 .09 1 .67 1 .83 1 .52 1 .47 0 2 6  ---------------------- 2.09 2 .00 2 .00 2 .0 1  1 .94 1 .86 1 .86 1 .86 1 .8 1  1 .86 1 .77 1 .75 1 .87 2.25 2 . 1 3  2 .07 1 .7 1  2 . 1 4  2 .02 1 .99 1 .68 1 .60 2 .69 1 .52 1 .36 0 
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APPENDIX B 

Annual Estimates of Live Weight Farm Slaughter and Quarterly Liveweight Commer­
cial Slaughter, 26 Regions of the U.S., 1 955 and 1 960. 
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Table B.1 - Farm Slaughter of Cattle, Calves, Hogs and S heep and Lambs, 26 Regions of the U. S., 1955 and 1960. 
Cattle Calves Hogs Sheep and Lambs 

Region 1 955 1 960 1955 1 960 1 955 1 960 1 955 1960 

( 1000 pounds liveweight) 
1 1 2 ,860 1 0,988 1 ,087 852 1 0,3 1 2  8,285 1 49 2-rO 2 56,286 54,676 5 ,975 4, 233 86,22 1 63,960 1 ,0 1 9  909 3 1 7, 1 53 1 4,824 3 ,641 3 ,7 19  234,727 1 82,1 76 877 824 4 2 ,439 2,089 953 873 24,1 34 2 1 ,807 0 0 5 5 , 1 97 6,786 4,796 4,030 1 44, 1 44 1 1 6,5 17  77 76 6 5 ,577 5 ,098 8,234 8,73 1 1 1 0 , 168 83,905 1 34 1 69 7 1 2 ,668 1 2,424 3 , 103 3, 1 46 1 69,859 1 44,032 580 604 8 42 , 1 73 37,637 2 ,027 1 ,638 48,280 32,342 58 1  693 9 33,786 3 1 ,624 2,877 1 ,360 5 1 ,480 32 ,643 326 445 10 29,553 2 1 ,405 2,628 1 ,720 28 ,204 20, 1 78 507 455 1 1  46,240 45,804 3,025 1 ,854 69,7 1 7  48,3 1 2  1 7 1  1 72 12  5 1 ,372 47,658 2 ,6 13  1 ,720 64,600 42 , 1 80 326 3'60 13 6,388 5,555 1 0,705 1 0,874 74,7 1 2  56, 1 22 40 1 371  1 4  26,239 24,279 8,039 5 ,35 1 84,942 64,5 1 8  5 1 9  540 1 5  68,377 64,200 3,3 1 1 1 ,827 90,236 62,657 346 460 16  60,60 1 60, 127 3,22 1 2 ,380 76,096 56,990 438 460 1 7  2 1 ,309 24,2 1 5  43 ,873 48, 1 1 6 1 06,8 1 2  7 1 ,65 1 1 ,326 1 ,579 1 8  30,428 33,208 9,3 1 8  7,44 1 34,242 22,1 06 334 528 19 33,829 32 , 1 24 4 , 127 4,540 38,9 1 8  27,983 269 282 

20 38,643 39,697 5 ,7 1 4  5,72 1 56,574 4 1 ,838 702 752 
2 1  9,785 1 1 ,2 87 3 , 1 1 8  3 ,400 8,7 1 7  7,382 1 , 1 5 1  1 , 1 2 8  
22  1 7,566 1 8,089 3,046 2 , 828 13 ,944 1 1 ,6 12  1 ,945 1 ,857 
23 5 ,446 6,967 4,797 3,654 6,035 5 , 167 1 0,305 1 0,486 
24 1 6,94 1 1 6,904 5 , 148 4,226 1 1 ,299 9,802 3,375 3,286 
25 1 2 ,656 12 ,933 3,6 1 1 4,08 1 7,632 6,202 2 ,239 2 , 1 6 1  
26  35,408 38 ,696 9,288 6,82 1 1 5 ,735 13 ,5 13  971 1 ,083 

U. S. Total 698,920 679,294 1 58,275 145, 1 36 1 ,667,740 1 ,253,880 29,068 29,920 
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Table B.2-Quarterly Commercial Slaughter of Cattle, 26 
Regions of the U. S., 1955. 

Regions 
Jan.­

March 
April­
June 

July­
Sept. 

( 1000 pounds liveweight) 

Oct.­
Dec. Total 

1 -------- 67,374 6 1 ,445 61 ,879 7 1 , 1 66 261 ,864 2 -------- 5 1 4,098 524,242 578,960 573,022 2 , 1 90,322 3 -------- 77,243 80, 1 89 96,749 92,662 346,843 4 -------- 82,7 1 2  79, 1 72 74,775 66,429 303,088 5 -------- 96,435 1 06,885 1 23,434 1 1 1 ,568 438,322 6 -------- 64,060 80,875 8 1 , 1 24 70,6 1 8  296,677 7 -------- 1 33,588 1 43 ,600 1 79,558 1 59,336 6 1 6,082 8 -------- 262 ,566 265,585 2 88 , 126 288,543 1 , 1 04,820 9 -------- 1 5 1 ,922 1 56,742 1 70,884 1 73 , 179 652,727 10 -------- 1 87,499 1 95 ,939 2 1 0,295 201 ,258 794,991  1 1  -------- 483,279 499,659 524,692 527,029 2,034,659 12 -------- 201 ,957 203,223 2 1 7,485 247,294 869,959 1 3  -------- 55,365 64,4 1 9  66,604 59,982 246,370 1 4  -------- 220,334 233,828 249,461 247,9 1 6  95 1 ,539 15 -------- 434,430 441 ,668 506,867 529,403 1 ,9 1 2,368 16 -------- 349,28 1  349,226 368,327 404,679 1 ,47 1 ,5 1 3  1 7  -------- 3 70, 7 44 4 72 ,660 469, 705 406,2 1 0  1 ,  7 1 9  ,3 1 9  1 8  -------- 262,396 253, 122 308,772 3 1 9,497 1 , 1 43,787 19 -------- 441 ,768 453,768 487,309 497,242 1 ,880,087 20 -------- 1 06,996 1 06,292 1 2 1 ,064 1 33,226 467,578 2 1  -------- 2 1 3,92 1 2 1 3, 1 88 2 1 1 ,472 2 1 2,971 85 1 ,552 22 -------- 20 , 138 2 1 ,8 1 8  24,394 2 1 ,854 88,204 23 -------- 35,34 1 36,201 37,530 34,472 1 43,544 24 -------- 85,53 1 72 ,622 78,707 8 1 ,209 3 1 8 ,069 25 -------- 567,67 1 590,737 637,756 6 19,650 2,4 1 5,8 1 4  26 -------- 1 60,682 1 63,857 1 85 ,796 1 70,388 680,723 
Total ____ 5,647,33 1 5 ,870,962 6,361 ,725 6�.320]o3 24,200,82 1 
Table B.3-Quarterly Commercial Slaughter of Cattle, 26 

Regions of the U. S. ,  1960. 

Regions 
Jan.­

March 
April­
June 

July­
Sept. 

( 1000 pounds liveweight) 

Oct.­
Dec. Total 

1 ________ 52,464 45,275 48,277 6 1 , 166 207,1 82 2 -------- 532,252 5 1 4,354 53 1 ,684 5 1 7,847 2 ,096, 1 37 3 -------- 83,059 83 ,470 95,45 1 96,05 1 358,03 1 4 -------- 67,503 73,484 70,304 69,934 2 8 1 ,225 5 -------- 76,1 1 6  82,570 89,843 86,671 335,200 6 -------- 83,854 1 07,1 09 1 23,6 1 5  1 1 8,348 432,926 7 -------- 1 1 7,927 1 17,2 1 5  1 4 1 ,0 1 4  1 37,079 5 13 ,235 8 -------- 287,971 2 84,503 3 1 2, 1 74 280,435 1 , 1 65 ,083 9 -------- ] 60,423 1 62 ,5 1 4  1 68 ,8 1 2  1 5 8,502 650,2 5 1  1 0  -------- 1 80,082 1 82 ,450 1 9 1 ,779 1 77,6 1 5  73 1 ,926 1 1  -------- 380,369 372 ,975 374,507 355,242 1 ,483 ,093 12 -------- 264,952 253,66 1 255,944 266,062 1 ,040,61 9  1 3  -- ------ 57,934 60,852 68,070 59,445 246,301 14 -------- 2 8 1 ,606 273,089 282,38 1  268,048 1 , 1 05 , 124 1 5  -------- 654 , 182 635 , 195 696,0 1 5  682,401 2 ,667,793 1 6  -------- 357,893 361 ,928 389,3 1 5  383,388 1 ,492 ,524 17 -- ------ 339,065 4 1 3,547 433 ,04 1 4 1 2 ,97 1 1 ,598,624 1 8  -------- 292,698 267,836 307,2 1 3  29 1 ,705 1 , 1 59,452 19 -------- 539,226 526,49 1 585,050 554,089 2 ,204,856 20 -------- 1 04,65 1 1 08, 1 50 125 ,460 125 ,409 463,670 2 1  -------- 250,332 275,757 265,549 288,2 1 5  1 ,079,853 22 -------- 25 ,999 28,881 34,448 3 1 ,623 1 20,95 1 23 -------- 49, 149 5 1 , 1 2 1 52 ,898 50,526 203,694 24 -------- 1 04,408 1 07,927 1 2 1 , 1 05 1 13,348 446,788 25 -------- 62 1 ,236 604, 1 27 668,995 646,2 1 4  2 ,540,572 26 -------- 1 64 , 160 1 69,1 22 1 92 ,078 1 80,524 705,884 
Total ____ 6, 1 29,5 1 1  6, 1 63,603 6,625,022 6,4 1 2 ,858 25 ,330,994 
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Table B.4-Quarterly Commercial Slaughter of Calves, 26 
Regions of the U. S., 1955. 

Regions 

1 --------2 --------
3 --------4 --------5 --------6 --------
7 --------8 --------9 - --- ----10 --------1 1  --------1 2  --------13 --------14 --------15 --------1 6  --------1 7  --------1 8  --------19 --------20 ------- -2 1  --------22 --------23 --------24 --------25 --------26 --------

Total ___ _ 

Jan.­
March 

1 1 ,293 87,629 1 2,697 8, 1 5 1  1 2 ,075 20, 130 1 7,754 1 3 ,249 9,866 25 ,99 1 39, 1 06 48,627 30,940 1 2 ,364 29,690 23,767 1 1 8,925 1 6,083 4,575 1 ,653 5,524 887 3 ,278 3 , 1 47 38,381  6,927 
602,709 

April­
June 

July­
Sept. 

( 1000 pounds liveweight) 8,765 88,600 1 9, 1 06 8,799 1 4,474 24,53 1 23,789 1 4,683 1 2 ,740 3 1 , 1 75 40,542 4 1 ,53 1 33,939 1 5 ,091 27,1 76 22,587 133,276 1 7,873 4,3 1 8  1 ,9 1 2  4,768 798 3,390 2,864 40, 1 99 7,433 
644,359 

9,871 99,375 22,375 12 ,8 1 9  1 9,7 1 7  28 ,934 3 1 ,439 1 4,323 1 3,6 1 4  37,370 46,734 33,5 1 2  37,228 19 , 163 29,708 1 9.,385 1 69,3 1 2  23,994 4,237 2 ,83 1 5 ,692 953 3 ,399 3 ,542 40,755 1 1 ,645 
741 ,927 

Oct.­
Dec. 

1 1 ,042 94,1 1 1  1 4,658 1 1 ,979 1 5 ,665 25 ,4 1 6  24, 1 69 1 2,420 1 1 , 1 63 27,368 44,4 1 0  52 ,900 35,496 1 5 ,948 39,630 32,552 1 45 ,92 1 1 8,872 5 ,240 3,420 5 ,825 780 3,24 1 3 ,33 1 34,526 9,538 
699,62 1 

Total 

40,97 1 369,7 1 5  68,836 4 1 ,748 6 1 ,93 1 99,0 1 1 97, 1 5 1  54,675 47,383 1 2 1 ,904 1 70,792 1 76,570 137,603 62 ,566 1 26,204 98,29 1 567,434 76,822 1 8,370 9,8 1 6  2 1 ,809 3 ,4 1 8  1 3 ,308 1 2 ,884 1 53,861 35,543 
2 ,688,6 1 6  

Table B.5-Quarterly Commercial Slaughter o f  Calves, 26 
Rt'gions of the U. S., 1960. 

Regions 

1 - ------2 ------ --3 --------4 --------
5 --------
6 --- ----7 --------8 --------
9 --------10 --------1 1  --------1 2  --------13 --------14 --------1 5  --------1 6  -- ------1 7  --------1 8  --- -----19 --------20 --------2 1  --------22 --------23 --------24 --------25 --------26 --------

Total ___ _ 

Jan.­
March 

9,238 64,680 1 1 ,023 8,430 9,253 1 4,876 1 0,0 1 0  6,980 6,395 1 4,628 1 5,590 38,750 22 ,829 4,203 24,025 1 5,023 94,200 8,232 822 38 1 ,371  2 1 0  1 ,669 1 ,67 1 25 ,249 3,539 
4 1 2 ,934 

April­
June 

July­
Sept. 

(1000 pounds liveweight) 7,903 6 1 , 1 99 1 6,6 12  8 , 144 1 0,927 19 ,8 1 5  1 2 ,845 7,072 6,687 1 6,870 1 4,582 30,566 23,36 1 4,448 1 6,85 1 1 1 ,574 1 1 1 ,352 8,322 1 ,398 1 2 1  1 ,292 369 1 ,9 1 3  1 ,546 23,009 3,466 
422,244 

9,436 72 ,099 1 7,973 1 6,1 3 1  1 5 ,076 23,7 1 2  1 7,822 7,1 86 7,467 1 9,383 1 5,624 29,403 27,520 6,940 1 8,676 8,920 1 42,073 1 2 ,367 9 1 6  3 8  1 ,2 1 2  489 1 ,829 1 ,85 1  27,656 4,755 
506,554 

Oct.­
Dec. 

9,569 67, 1 2 1  1 6,279 1 4,886 1 2 ,995 1 9,567 1 6,624 7,046 6,845 19 ,200 1 8 ,228 40,592 24,736 6,905 23,066 13 ,874 1 2 1 , 1 27 1 1 ,475 1 , 1 1 2  77 1 ,1 69 387 1 ,630 1 ,677 23 , 133 4,442 
483,762 

Total 

36, 1 46 265,099 6 1 ,887 47,59 1 48,2 5 1  77,970 57,301 28,2 84 27,394 70,081  64,024 1 39,3 1 1  98,446 22,496 82,6 1 8  49,391 468,752 40,396 4,248 274 5,044 1 ,455 7,04 1 6,745 99,047 1 6,202 
1 ,825,494 



Table B.6-Quarterly Commercial Slaughter of Hogs, 26 Table B.8-Quarterly Commercial Slaughter of Sheep and Regions of the U. S., 1955. Lamb'S, 26 Regions of the U. S., 1955. 
Jan.- April- July- Oct.- Jan.- April- July- Oct.-

Regions March June Sept. Dec. Total Regions March June Sept. Dec. Total 

( 1000 pounds liveweight) (1 000 pounds liveweight) 1 -------- 60,273 45,682 4 1 ,657 72,300 2 1 9,9 1 2  1 -------- 6,874 7, 1 80 7,692 7,966 29,7 1 2  2 -------- 40 1 ,974 346,261  337,0 1 8  452,730 1 ,537,983 2 -------- 65 ,603 59,758 60,056 61 ,697 247, 1 1 4  3 -------- 1 3 1 ,491 1 1 5 ,876 1 1 1 ,93 1 1 43,003 502,30 1 3 -------- 207 446 53 1 3 1 6  1 ,500 4 -------- 32 ,783 1 7,0 1 2  1 9,675 36,788 1 06,258 4 -- ------ 8 0 1 7  32 57 5 -------- 1 08 ,044 78, 1 24 83,845 1 28,985 398,998 5 -------- 8 1 9  2 8  1 6  7 1  6 -------- 55 ,9 1 0  42,623 4 1 ,404 58,935 1 98,872 6 -------- 25 3 1  30 8 94 7 -------- 1 49,952 1 33 ,963 1 23,678 1 73 ,650 58 1 ,243 7 -------- 1 ,669 5 ,92 1 7,093 4,064 1 8,747 8 -------- 255 ,669 202 ,276 2 1 8 ,849 278,969 955,763 8 -------- 5 ,682 5 ,424 5 ,579 5 , 1 98 2 1 ,883 9 -------- 224, 1 45 1 88,879 2 1 4,505 252,442 879,97 1 9 -------- 3 , 1 1 7  3,389 4,044 4,9 1 9  1 5,469 10 -------- 97,237 83,6 1 2  87,559 1 04,320 372,728 10 -- ------ 2 1 ,833 1 7,688 1 6,595 24,49 1 80,607 1 1  -------- 446, 1 59 367,438 35 1 ,343 479,9 1 3  1 ,644,853 1 1  -------- 20, 1 54 20,222 1 8 , 1 8 1  2 1 ,573 80, 1 30 1 2  -------- 1 94,784 1 57,384 1 42 ,728 239,846 734,742 12 -------- 4 ,333 3 ,008 2 ,577 3,024 1 2,942 13 -------- 24,746 20, 135  1 8,070 26,849 89,800 13 -------- 3 1  54 36 35 1 56 1 4  -------- 2 1 7,885 1 70,6 10  1 7 1 ,989 333,523 894,007 14 -------- 1 9,367 1 8,020 1 2 ,653 1 4,278 64,3 1 8  1 5  ------· - 795,453 626,868 640,05T 968,876 3 ,03 1 ,254 15 -------- 37,482 33,761 34,341  38,3 1 2  1 43,896 16 -------- 367,089 299,371 302,9 1 0  487,085 1 ,456,455 1 6  -------- 28,585 1 7,9 1 8  20, 1 83 29,320 96,006 17 -------- 1 65,6 1 2  1 22 ,277 1 1 3 , 1 96 2 1 7,608 6 1 8,693 17 -------- 1 8,623 39,256 2 1 ,904 1 5 ,385 95, 1 68 1 8  -------- 1 5 1 ,579 127,585 1 27,094 232 , 1 09 638,367 1 8  -------- 14, 1 37 1 6,407 1 0, 1 49 1 0,893 5 1 ,586 1 9  -------- 237,503 201 ,229 1 99,279 34 1 ,5 1 4  979,525 19 -------- 36,608 27,940 26,766 25,08 1 1 1 6,395 20 -------- 1 6 1 , 1 59 1 38,660 1 33,790 200,439 634,048 20 -------- 1 9,000 1 1 ,950 1 5 ,447 23 , 1 85 69,582 2 1  -------- 42 ,779 35,529 3 1 ,959 47,722 1 57,989 2 1  -------- 25 ,635 1 5,040 23,5 1 7  23,763 87,955 
22 -------- 1 3,859 1 3,493 1 3,5 1 3  14 ,7 1 1 55 ,576 22 -------- 1 83 1 80 422 540 1 ,325 23 -------- 1 1 ,073 1 0,247 9,363 13 ,305 43,988 23 -------- 1 , 120 1 , 1 33 96 1 946 4 , 160 24 -------- 23, 8 1 3  2 1 ,449 20,875 26,561 92 ,698 24 -------- 6,65 1 9,947 1 6,983 1 1 ,2 1 9  44,800 25 -------- 1 4 1 , 1 03 1 1 8,357 1 09,3 1 1 1 48 ,983 5 1 7,754 25  -------- 58 ,324 63,207 59,564 52 , 1 1 7  233,2 1 2  2 6  -------- 65,227 57,704 55,804 80,88 1 259,6 1 6  26 -------- 7,29 1 8,608 1 5 ,223 7,739 38,86 1 Total ____ 4,577,301  3,742 ,644 3 ,72 1 ,402 5,562,047 1 7,603,394 Total ____ 4 02 ,550 386,507 380,572 386, 1 1 7  1 ,555,746 

Table B.7-Quarterly Commercial Slaughter of Hogs, 26 Table B.9-Quarterly Commercial Slaughter of Sheep and Regions of the U. S., 1 960. Lambs, 26 Regions of the U. S., 1 960. 
Jan.- April- July- Oct.- Jan.- April- July- Oct.-

Regions March June Sept. Dec. Total Regions March June Sept. Dec. Total 

( 1000 pounds liveweight) ( 1 000 pounds liveweight) 1 -------- 38,7 1 2  35,244 29,466 37,824 1 4 1 ,246 1 -------- 7,005 5,674 6,408 6,823 25 ,9 1 0  2 -------- 400,34 1 346,0 1 5  330,088 39 1 ,397 1 ,467,84 1 2 -------- 59,994 52 ,522 52 ,604 53,302 2 1 8,422 3 -------- 202,69 1 1 83 ,503 1 70,956 1 83 , 1 53 740,303 3 -------- 324 5 1 0  725 465 2 ,024 4 -------- 35 ,826 22 ,859 22 ,332 32,970 1 1 3,987 4 -------- 1 4  42 25  1 5  96 5 -------- 1 39,267 1 22 , 1 1 7  1 0 1 ,371 1 2 1 ,405 484, 1 60 5 -------- 8 4 1  62 28  1 39 6 -------- 89,72 1 82,379 73 ,584 8 1 ,022 326,706 6 -------- 54 53 39 3 1  1 77 7 -------- 228,345 223,253 203 ,434 2 1 5 ,799 870,83 1 7 -------- 3 ,909 6,253 9 , 1 1 2  5 ,3 1 1 24,585 8 -------- 270,780 245,909 239,1 20 245 ,079 1 ,000,888 8 -------- 4,328 3 ,480 3 ,966 3,690 1 5 ,464 9 -------- 335,3 1 7  304,202 282,240 296,792 1 ,2 1 8,55 1  9 -------- 5 ,0 1 5  4 ,569 5 ,471 4,560 1 9,6 1 5  1 0  -------- 98,430 85,803 84,266 85,337 353,836 10 -------- 1 7, 1 09 1 6,264 1 8 ,792 20, 1 1 6  72,28 1  1 1  -------- 350,992 335,0 1 5  304,000 3 1 2,346 1 ,302,353 1 1  -------- 1 1 ,734 9,935 1 0,576 1 3,254 45,499 1 2  -------- 244,883 201 ,649 1 62 , 177 1 99,803 808,5 1 2  1 2  -------- 5 ,443 4,648 4,590 3 ,727 1 8,408 13 -------- 28, 1 69 24,665 23,693 27,233 1 03,760 13 -------- 3 1  50 46 43 1 70 1 4  -------- 264,546 244,009 1 97,469 230,797 936,82 1 1 4  -------- 1 5 ,698 1 5 , 1 30 1 4 ,3 1 0  1 3 ,966 59, 1 04 1 5  -------- 959,3 1 2  846,77 1 785 ,76 1 956,553 3,548,397 1 5  -------- 37,705 32,3 1 2  34,732 44,2 1 7  1 48,966 16 -------- 364,405 3 1 2 ,834 3 1 1 ,935 361 ,278 1 ,350,452 16 -------- 29,595 16,609 22 ,970 39,272 1 08,446 17 -------- 1 6 1 , 1 93 1 4 1 , 1 20 1 1 7,9 1 0  1 40,778 561 ,00 1 1 7  -------- 1 6,976 39,572 33,598 26,755 1 1 6,90 1 1 8  -------- 1 96,928 1 82 , 100 1 46,044 1 73,750 698,822 18 -------- 8 , 1 66 7,066 6,479 7,293 29,004 19 -------- 27 1 , 1 96 260, 1 88 225 ,938 264,446 1 ,02 1 ,768 19 -------- 3 1 ,977 25,322 24,264 29,675 1 1 1 ,238 20 -------- 1 47,242 1 32 ,995 1 1 7,699 1 67,776 565,7 1 2  20 -------- 1 6,829 1 3,524 1 5 ,032 1 3 , 1 99 58,584 2 1  -------- 43,958 39, 1 5 1  34,734 33,362 1 5 1 ,205 2 1  -------- 42 ,64 1 3 1 , 1 65 37,333 42,497 1 53 ,636 22 -------- 1 7,592 1 7,268 1 7,087 16,7 19  68,666 22 -------- 1 99 1 94 338 1 , 1 48 1 ,879 23 -------- 1 6,358 1 3 ,526 1 3,232 13 ,868 56,984 23 -------- 1 ,395 1 ,494 1 ,2 1 6  1 , 1 2 8  5,233 24 -------- 30,860 26,880 25 ,273 25,673 1 08,686 24 -------- 6,1 44 6,827 1 6,939 1 0,252 40, 1 62 25 -------- 1 02 ,643 95,009 90,504 93 ,785 38 1 ,941 25  -------- 62,46 1 67,2 1 3  65,448 56,780 25 1 ,902 26 -------- 78,697 63,938 63,523 68,4 1 3  274,571 26 -------· 6,575 9,592 14 ,6 1 4  8,866 39,647 Total ____ 5 , 1 1 8 ,404 4,588,402 4 , 173 ,836 4,777,358 1 8,658,000 Total ____ 39 1 ,329 370,06 1 399,689 406,4 1 3  1 ,567,492 
46 
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APPENDIX C 

Quarterly Estimates of Farm and Commercial Production for S laughter of Cattle, 
Calves, Hogs and Sheep and Lambs, 26 Regions of the U.S.,  1 955 and 1 960. 
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Table C.1-Quarterly Estimates of Cattle Production for Slaughter, 26 Regions of the U. S., 
1955. 

January-March April-June 
Farm Comm'! Farm Comm'! 

Region Slaughter Slaughter Total Slaughter Slaughter Total 

( 1000 pounds liveweight) 1 - ----- 3,309 47,600 50,909 3 ,0 1 8  43,4 1 2  46,429 2 ------ 1 3 ,2 1 1  2 1 3 ,243 226,454 1 3 ,472 2 1 7,452 230,924 3 ------ 3 ,820 1 06,4 1 7  1 1 0,237 3 ,966 1 1 0,476 1 1 4,44 1 4 ------ 666 35 , 134 35 ,800 637 33,63 1 34,268 5 ------ 1 , 1 43 35 ,034 36, 1 77 1 ,267 38,830 40,097 6 ------ 1 ,204 65 ,268 66,472 1 ,520 82 ,400 83,92 1 7 ------ 2 ,747 89,586 92,333 2 ,953 96,300 99,253 8 ------ 1 0,023 1 46,532 1 56,555 1 0)38 1 48 ,2 1 7  1 58,355 9 ------ 7,864 1 77,0 14  1 84,877 8 , 1 1 3  1 82 ,629 1 90,743 10 ------ 6,970 1 02 ,8 1 6  1 09,786 7,284 1 07,444 1 1 4,728 1 1  ------ 1 0,983 460,439 47 1 ,422 1 1 ,355 476,046 487,40 1 1 2  ------ 1 1 ,926 132 , 198 1 44, 1 24 1 2 ,000 1 33 ,027 1 45 ,028 1 3  ------ 1 ,436 68,4 1 8  69,852  1 ,670 79,606 8 1 ,275 14 ------ 6,076 267,752 273,828 6,448 284, 1 5 1  290,599 1 5  ------ 1 5 ,533 725,234 740,767 1 5 ,792 737,3 14  753, 1 06 1 6  ------ 1 4,384 29 1 ,256 305,64 1 1 4,382 29 1 ,2 1 0  305,592 1 7  ------ 4,595 398,850 403,445 5 ,858 508,494 5 1 4,352 18 ------ 6,980 405 ,660 4 1 2 ,640 6,734 39 1 ,323 398,057 19 ------ 7,949 558,358 566,307 8, 1 65 573,526 5 8 1 ,691 20 ------ 8,843 2 13,8 1 3  222,655 8,785 2 1 2 ,407 2 2 1 , 1 9 1  2 1  ------ 2 ,458 236,928 239,387 2 ,450 236, 1 1 5  238,565 22 ------ 4 ,0 1 1 1 29 ,056 1 33 ,066 4,345 139,822 1 44, 1 67 23 ------ 1 ,34 1 1 12 ,724 1 1 4,065 1 ,373 1 1 5 ,467 1 1 6,840 24 ------ 4,556 1 1 9,399 1 23,954 3,868 1 0 1 ,379 1 05,247 25  ------ 2,974 390,02 1 392,995 3 ,095 405,868 408,963 26 ------ 8,358 1 00,570 1 08 ,928 8,523 102 ,557 1 1 1 ,080 
Total __ 1 63,360 5 ,629,320 5 ,792,676 1 67,2 1 1  5 ,849, 1 03 6,0 16,3 13  
Table C.2-Quartedy Estimates of  Cattle Production for Slaughter, 26  Regions of  the U. S., 

1955. 
July-September October-December 

Farm Comm'! Farm Comm'! 
Region Slaughter Slaughter Total Slaughter Slaughter Total 

( 1000 pounds liveweight) 1 ------ 3,039 43,7 1 8 46,757 3 ,495 50,279 53,774 2 ------ 1 4,878 240, 1 47 255 ,025 1 4,725 237,684 252 ,409 3 ------ 4,784 1 33 ,290 1 38 ,075 4,583 1 27,659 1 32,242 4 ------ 602 3 1 ,763 32,365 535 28,2 1 8  28,752 5 ------ 1 ,464 44,843 46,306 1 ,323 40,53 1 4 1 ,854 6 ------ 1 ,525 82,654 84, 1 79 1 ,327 7 1 ,950 73,277 7 ------ 3 ,692 1 20,4 1 4  1 24, 1 06 3,276 1 06,853 1 1 0 , 129 8 ------ 1 0,998 1 60,797 1 71 ,795 1 1 ,0 1 4  16 1 ,029 1 72 ,044 9 ------ 8,845 1 99 , 1 07 207,952 8,964 201 ,781  2 1 0,745 10 ------ 7 ,8 1 8  1 1 5 ,3 1 6  123 , 134 7,482 1 1 0,36 1  1 1 7,843 1 1  ------ 1 1 ,924 499,895 5 1 1 ,820 1 1 ,977 502 , 1 23 5 14 , 100 1 2  ------ 1 2 ,843 1 42,363 1 55,206 1 4,603 161 ,875 1 76,478 13 ------ 1 ,727 82 ,306 84,032 1 ,555 74, 1 23 75,677 1 4  ------ 6,879 303 , 148 3 1 0,027 6,836 301 ,270 308 , 107 1 5  ------ 1 8, 1 23 846, 1 59 864,2 82 1 8 ,929 883,779 902 ,7.08 16 ------ 1 5 , 1 69 307, 138 322 ,307 1 6,666 337,45 1 354, 1 1 7  1 7  ------ 5 ,82 1 505,3 1 3  5 1 1 , 1 34 5 ,034 437,005 442 ,039 1 8  ------ 8 ,2 1 4  477,356 485,571 8 ,500 493 ,936 502,435 19 ------ 8,768 6 1 5 ,9 1 9  624,687 8,947 628,472 637,4 1 9  2 0  ------ 1 0,005 241 ,925 25 1 ,93 1 1 1 ,0 10  266,229 277,240 2 1  ------ 2 ,430 234,2 1 5  236,645 2 ,447 235,875 238,322 22 ------ 4,858 1 56,330 1 6 1 , 1 88 4,352 1 40,053 1 44,405 23 ------ 1 ,424 1 1 9,707 1 2 1 , 1 3 1  1 ,308 1 09,952 1 1 1 ,260 24 ------ 4 , 192 1 09,873 1 1 4,066 4,325 1 1 3 ,366 1 17,69 1 25 ------ 3 ,34 1 438 , 175 44 1 ,5 1 6  3,246 425 ,733 428,979 26 ------ 9,664 1 1 6,289 1 25 ,954 8,863 1 06,645 1 1 5 ,508 
Total __ 1 83,027 6,368 , 160 6,55 1 , 1 9 1  1 85 ,322 6,354,232 6,539,554 
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Table C.3-Quarterly Estimates of Cattle Production for Slaughter, 26 Regions of the U. S., 
1960. 

January-March April-June 
Farm Comm'l Farm Comm'l 

Region Slaughter Slaughter Total Slaughter Slaughter Total 

( 1 000 pounds liveweight) 1 ------ 2 ,782 37,962 40,745 2 ,40 1 32 ,760 35, 1 6 1  2 ------ 1 3,883 222,225 236, 1 09 13,4 1 6  2 1 4,753 228 , 169 3 ------ 3 ,439 120,707 1 24, 1 46 3,456 1 2 1 ,304 1 24,761 4 ------ 50 1  34,372 34,873 546 37,4 1 7  37,964 5 ------ 1 ,54 1 22 ,5 1 6  24,057 1 ,672 24,425 26,097 6 ------ 987 54,557 5 5,545 1 ,26 1  69,687 70,949 7 ------ 2 ,855 94,797 97,652 2,837 94,225 97,062 8 ------ 9,303 1 45 ,5 1 7  1 54,820 9, 1 9 1  1 43,764 1 52 ,955 9 ------ 7,802 1 83 ,936 1 91 ,738 7,904 1 86,334 1 94,237 10 ------ 5,266 1 00,542 1 05 ,809 5 ,336 1 0 1 ,864 1 07,200 1 1  ------ 1 1 ,747 5 53,764 565,5 1 1  1 1 ,5 1 9  543,003 554,522 12 ------ 1 2 , 1 34 1 26,82 1 1 38 ,955 1 1 ,6 1 7  1 2 1 ,4 1 7  1 33,034 13 ------ 1 ,307 45,352 46,658 1 ,372 47,636 49,008 1 4  ------ 6,1 87 323,824 330,01 1 6,000 3 1 4,032 320,03 1 1 5  - ---- 1 5,743 929,3 1 5  945,058 1 5 ,286 902 ,343 9 1 7,629 1 6  ------ 1 4,4 1 8  388,720 403 , 138 1 4,580 393 , 104 407,684 17 ------ 5 , 136  394,712 399,848 6,264 48 1 ,4 1 8  487,682 1 8  ------ 8,383 499,475 507,858 7,671 457,049 464,720 19 - ---- 7,856 541 ,542 549,398 7,67 1 528,752 536,423 20 ------ 8,960 1 55 ,732 1 64,692 9,2 59 1 60,940 1 70, 1 99 2 1  ------ 2 ,6 1 7  28 1 ,900 284,5 1 7  2,882 3 1 0,532 3 1 3,4 1 4  22 ------ 3 ,888 86,485 90,373 4,3 1 9  96,071 1 00,391 
23 ------ 1 ,68 1 1 6 1 ,833 1 63,5 1 4  1 ,749 1 68,326 1 70,075 24 ------ 3,950 87,830 9 1 ,780 4,083 90,790 94,874 25 ------ 3 , 1 62 459,64 1 462,802 3,075 446,982 450,057 26 ------ 8,999 66,460 75,459 9,27 1  68,469 77,74 1 

Total __ 1 64,527 6, 1 20,537 6,285 ,066 1 64,638 6,1 57,397 6,322 ,039 
Table C.4-Quarterly Estimates of Cattle Production for Slaughter, 26 Regions of the U. S., 

1960. 
July-September October-December 

Farm Comm'l Farm Comm'l 
Region Slaughter Slaughter Total Slaughter Slaughter Total 

( 1 000 pounds liveweight) 1 ------ 2 ,560 34,932 37,493 3 ,244 44,259 47,502 2 ------ 1 3 ,869 22 1 ,988 235,856 1 3,508 2 1 6,2 1 1  229,7 1 9  3 ------ 3 ,952 1 38,71 7  1 42 ,669 3,977 1 39,589 1 43,565 4 ------ 522 35,798 36,320 5 1 9  35,6 10  36,129 5 ------ 1 ,8 1 9  26,576 28 ,394 1 ,755 25 ,638 27,393 6 ------ 1 ,456 80,427 8 1 ,882 1 ,394 77,000 78,393 7 ------ 3 ,4 1 4  1 1 3,356 1 1 6,769 3,3 1 8  1 1 0, 1 92 1 1 3,5 1 1  8 ------ 1 0,084 1 57,747 1 67,83 1 9,059 1 4 1 ,709 1 50,768 9 ------ 8 ,2 1 0  1 93,555 201 ,766 7,709 1 8 1 ,734 1 89,442 10 ------ 5 ,609 107,072 1 1 2 ,680 5 , 194 99, 1 65 1 04,359 1 1  ------ 1 1 ,566 545,233 556,799 1 0,971 5 1 7, 1 85 528, 1 57 1 2  ------ 1 1 ,722 122 ,509 134,23 1 1 2 , 1 85 127,352 1 39,537 13 ------ 1 ,535 53,286 54,822 1 ,34 1 46,534 47,875 14 ------ 6,204 324,7 17  330,92 1 5 ,889 308,234 3 1 4, 1 23 1 5  ------ 1 6,749 988,739 1 ,005,488 1 6,422 969,399 985 ,82 1 1 6  ------ 1 5 ,684 422,850 438,534 1 5 ,445 4 16,4 1 2  43 1 ,857 17 ------ 6,560 504, 1 1 3  5 1 0,673 6,255 480,748 487,003 1 8  ------ 8 ,799 524,245 533,045 8,355 497,782 506, 1 36 1 9  ------ 8 ,524 587,562 596,086 8,073 556,469 564,542 20 ------ 1 0,741 1 86,699 1 97,442 1 0,737 1 86,623 1 97,360 2 1  ------ 2 ,776 299,037 301 , 8 12  3,0 13  324,562 327,575 22 ------ 5 , 1 52 1 1 4,590 1 1 9,74 1 4,729 1 05 , 192 1 09,922 23 ------ 1 ,809 1 74, 1 77 1 75 ,986 1 ,728 1 66,367 1 68,095 24 ------ 4,582 1 0 1 ,876 1 06,458 4,288 95,35 1 99,639 25 ------ 3 ,406 494,975 498,380 3,290 478, 1 2 1  48 1 ,4 1 1  2 6  ------ 1 0,530 77,763 88,292 9,896 73,085 82,98 1 
Total __ 177,834 6,632,589 6,8 1 0,370 1 72,294 6,420,523 6,592 ,8 1 5  
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Table C.5-Quarterly Estimates of Calf Production for Slaughter, 26 Regions of the U. S., 1955. 
January-March April-June 

Farm Comm'l Farm Comm'l 
Region Slaughter Slaughter Total Slaughter Slaughter Total 

( 1000 pounds liveweight) 1 ------ 299.6 1 0,756.0 1 1 ,055 .6 232.5 8,348.3 8,580.8 2 ------ 1 ,4 16 . 1  45 ,909.0 47,325 . 1  1 ,43 1 .9 46,4 1 8 .0 47,849 .5 3 ------ 671 .6 24,822 .0 25 ,493.4 1 ,0 1 0.6 37,35 1 .0 38,361 .6 4 ------ 1 86 . 1  13 ,097.0 1 3,2 83 .0 200.9 1 4, 138.0 1 4,339.0 5 ------ 935 . 1  1 2 ,22 1 .0 13 , 1 56.5 1 , 1 20.9 1 4,650.0 1 5 ,770.4 6 ------ 1 ,674 . 1  27,530.0 29,203 .6 2 ,040 . 1  33,548.0 35 ,588 .2 7 ------ 567. 1 20,426.0 20,992 .6 759.8 27,369.0 28 , 1 28 .5 8 ------ 49 1 .2 1 1 ,395 .0 1 1 ,886.7 544.4 1 2,629.0 13 , 173 .2 9 ------ 599.0 5 ,940.0 6,539.3 773 .5 7,67 1 .0 8,444.2 1 0  ------ 560.3 8,8 13 .0 9,373 .7 672 . 1  1 0,571 .0 1 1 ,243 .3 1 1  ------ 692 .6 8,2 14 .5 8,907. 1  7 1 8 . 1  8,5 1 6 . 1  9,234 .2 1 2  ------ 7 19 .6 43 ,553.6 44,273 .3 6 1 4 .6 37, 198 .0 37,8 1 2 .6 1 3  ------ 2 ,407.0 32,760.6 35 , 1 67.7 2 ,640.3 35 ,936.0 38,576.4 14 ------ 1 ,588.6 29,399.8 30,988.4 1 ,939.0 35,884.2 37,823 .2 1 5  - ----- 778.9 1 6,326.2 17 , 105 . 1  7 1 3 .0 14 ,943.7 1 5 ,656.7 1 6  ------ 778.8 22,562.8 23,341 .6 740.2 2 1 ,442 .6 22, 1 82 .8 1 7  ------ 9 , 195 . 1  1 1 0, 144.6 1 19,339.6 1 0,304.7 123,436.0 1 33,740.6 18 ------ 1 ,950.8 7,237.2 9 , 1 87.9 2 , 1 67.9 8,042 .7 1 0,2 1 0.5 19 - ----- 1 ,027.8 9,977.1  1 1 ,004.9 970 . 1  9,4 1 6.6 1 0,386.7 20 --- --- 962 .2 1 8,5 1 5 .0 19 ,477.2 1 , 1 1 3 .0 2 1 ,4 1 5 .9 22,528 .9 2 1  ------ 789.8 1 3,780.5 1 4,570.3 68 1 .7 1 1 ,894.5 1 2 ,576.2 22 ------ 790.5 20,607.8 2 1 ,398 .3 7 1 1 . 1  1 8,540 . 1  19 ,25 1 .2 23 ------ 1 , 1 8 1 .6 20,563 . 1  2 1 ,744.7 1 ,222 .0 2 1 ,265.7 22,487.7 24 ------ 1 ,257.4 9 ,240.7 1 0,498. 1  1 , 1 44.4 8,409.7 9 ,554. 1 25 ------ 900.8 42,402 . 1  43,302.9 943 .4 44,4 1 0.6  45,354.0 26 ------ 1 ,8 10 . 1  8 ,005 . 1  9,8 1 5 .3 1 ,942 .4 8 ,589 .9 1 0,532 .3 
Total __ 34,23 1 .8 594,1 99.7 628,43 1 .9 37,352 .6 642 ,035.6 679,386.8 
Table C.6--Quarterly Estimates of Calf Production for Slaughter, 26 Regions of the U. S., 1955. 

July-September October-December 
Farm Comm'l Farm Comm'l 

Region Slaughter Slaughter Total Slaughter Slaughter Total 

( 1000 pounds liveweight) 1 ------ 261 .9 9,401 .7 9,663.6 293 .0 1 0,5 17.0 1 0,81 0.0 2 ------ 1 ,606.0 52 ,063 .0 53,668.6 1 ,52 1 .0 49,305.0 50,825 .7 3 ----- - 1 , 1 83 .5  43,742 .0 44,925 .2 775 .0 28,655 .0 29,430.8 4 ------ 292.6 20,597.0 20,889.9 273 .5 1 9,248.0 1 9,52 1 . 1 5 ------ 1 ,527.0 19 ,956.0 2 1 ,483 .0 1 ,2 13 . 1  1 5,855.0 1 7,068 . 1  6 ------ 2 ,406.2 39,570.0 4 1 ,975 .9 2 , 1 1 3 .7 34,759.0 36,872 .2 7 ------ 1 ,004.2 36, 1 70.0 37, 1 74 . 1  772 .0 27,806.0 28,577.9 8 ------ 53 1 .0 1 2,3 19 .0 1 2 ,850.2 460.5 1 0,682.0 1 1 , 1 42 .9 9 ------ 826.6 8 , 197.0 9,023.5 677.8 6,72 1 .0 7,399 .0 10 ------ 806.0 1 2 ,672 .0 1 3,477.6 590.0 9,280.0 9,870.4 1 1  ------ 827.7 9,8 1 6.8 1 0,644.5 786.6 9,328.6 1 0, 1 1 5 .2 1 2  ------ 495 .9 30,0 1 5 .5 30,5 1 1 .5 782.8 47,380.8 48, 1 63.7 1 3  ------ 2 ,896.2 39,4 1 8 .7 42,3 14 .9 2 ,76 1 .5 37,584.6 40,346. 1  1 4  ---- 2 ,462.2 45,566.9 48,029.2 2 ,049 . 1  37,922 . 1  39,971 .2 1 5  - -- -- 779.4 1 6,336 . 1  1 7, 1 1 5 .5 1 ,040.0 2 1 ,792 .0 22,83 1 .7 1 6  ------ 635 .2 1 8,402 .8 19 ,038 .0 1 ,067.0 30,902 .8 3 1 ,969 .6 17 - ---- 1 3,090.9 1 56,8 1 1 .4 1 69,902 .3 1 1 ,2 82 .3 135 , 147 . 1  1 46,429.4 18 ------ 2 ,9 1 0.3 1 0,797 .0 13 ,707.3 2,289 . 1  8 ,492 .2 1 0,78 1 .2 1 9  ------ 952.0 9,240.0 1 0, 1 9 1 .9 1 , 1 77 .2 1 1 ,427.3 12 ,604.5 20 ----- 1 ,648 .0 3 1 ,709.5 33,357.4 1 ,99 1 .0 38,306.6 40,297.4 2 1  ------ 8 13 .8 14 , 199.6 1 5,0 13 .4 832.8 14,53 1 .4 1 5 ,364.2 22 ----- - 849.3 22, 1 4 1 .2 22,990.5 695 . 1  1 8, 1 2 1 .9 1 8,8 1 7.0 23 ------ 1 ,225 .2 2 1 ,322 . 1  22 ,547.3 1 ,1 68 .3 20,33 1 .0 2 1 ,499.3 24 ------ 1 ,4 1 5 .3 1 0,400 .6 1 1 ,8 1 5 .8 1 ,33 1 .0 9,781 .0 1 1 , 1 1 2 .0 25  ----- 956.5 45,025 . 1  45,98 1 .6 8 1 0.3 38 , 143.2 38,953 .5 26 ------ 3 ,043 .0 1 3,457.4 1 6,500.5 2 ,492 .4 1 1 ,022 .5 13 ,5 1 5 .0 
Total __ 45,445 .9 749,348.4 794,793 .2 4 1 ,246 . 1  703,043 . 1  744,2 89 . 1  
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Table C.7-Quarterly Estimates of Calf Production for Slaughter, 26 Regions of the U. S., 
1960. 

January-March April-June 
Farm Comm'l Farm Comm'l 

Region Slaughter Slaughter Total Slaughter Slaughter Total 

( 1000 pounds liveweight) 1 ------ 2 1 7.7 9,586.9 9,804.6 1 86.3 8,20 1 .4 8,387.7 2 ------ 1 ,032 .8 42 ,83 1 .4 43,864.2 977.2 40,526.2 4 1 ,503.4 3 ------ 662 .4 22 ,539.2 23 ,20 1 .6 998 .3 33,967.3 34,965.6 4 ------ 1 54.6 6, 1 24. l 6,278.7 1 49.4 5,9 1 6.3 6,065 .7 5 ------ 772 .8 5 ,6 1 3 .4 6,386.3 9 1 2.6 6,629.0 7,54 1 .6 6 ------ 1 ,665 .8 1 8,300.9 1 9,966.7 2 ,2 1 8.9 24,377.0 26,595 .8 7 ------ 549.6 1 1 ,955.4 1 2,505.0 705.2 1 5 ,34 1 .3 1 6,046.5 8 ------ 404.2 8,5 1 9.9 8,924.2 409.6 8,632.2 9,04 1 .8 9 ------ 3 1 7.5 5 ,902 .2 6,2 1 9.7 332.0 6, 1 7 1 .7 6,503 .7 10 ------ 359.0 7,634.9 7,993.9 4 1 4.0 8,805 . 1  9,2 1 9 . l  1 1  ------ 45 1 .5 4,364.0 4,8 1 5.5 422 .3 4,081 .9 4,504 . l  1 2  ------ 478.4 30,3 1 1 .4 30,789.8 377.4 23,909.5 24,286.9 13 ------ 2 ,52 1 .6 1 9,586.5 22 , 1 08 . l  2 ,580.4 20,042 .9 22 ,623.3 1 4  ------ 999.7 2 1 ,096.6 22 ,096.4 1 ,058 .0 22,326.4 23,384.4 15 ------ 53 1 .3 1 6, 1 39.2 1 6,670.5 372 .6 1 1 ,3 1 9.9 1 1 ,692 .6 1 6  ------ 723.9 23,07 1 .2 23 ,795 . l  557.7 1 7,774 .5 1 8,332 .2 1 7  ------ 9 ,669.3 48,825 .4 58 ,494.7 1 1 ,430.0 57,7 1 5.6 69, 1 45 .6 1 8  ------ 1 ,5 1 6.3 4,424. l  5,940.5 1 ,532.9 4,472 .5 6,005 .4 19 ------ 878.5 1 2 ,233.5 1 3, 1 1 2 .0 1 ,494 . l  20,805 .8 22 ,299.9 20 ------ 793.4 7,535 .2 8 ,328 .6 2 ,526.4 23 ,993.8 26,520.2 2 1  ------ 924. l  1 3 ,2 5 i .5 1 4, 1 75 .6 870.9 1 2 ,487.9 1 3 ,358 .8 22 ------ 408.2 1 1 ,260.9 1 1 ,669 . l  7 1 7.2 1 9,787.0 20,504.2 23 ------ 866. l  6, 1 26.3 6,992.4 992.8 7,022.0 8,0 14 .7 24 ------ 1 .046.9 8,294.8 9,34 1 .7 968.6 7,674.3 8,642.9 25  ------ 1 ,040.3 24,087.8 25 , 128 . l  948.0 2 1 ,950.9 22 ,898.9 26 ------ 1 ,489.9 9,361 .0 1 0,850.9 1 ,459.2 9 , 167.9 1 0,627.l  
Total _ _  30,475.8 398,977.7 429,453.9 35 ,6 1 2 .0 443,1 00.3 478,7 1 2 . l  
Table C.8-Quarterly Estimates o f  Calf Production for Slaughter, 26  Regions o f  the U .  S., 

1960. 
July-September October-December 

Farm Comm'l Farm Comm'l 
Region Slaughter Slaughter Total Slaughter Slaughter Total 

( 1000 pounds liveweight) 1 -- ---- 222 .4 9,792 .3 1 0,0 1 4.7 225 .6 9,930.4 1 0, 1 55 .9 2 ------ 1 , 1 5 1 .2 47,744.3 48,895.6 1 ,071 .8 44,448.0 45,5 1 9.8 3 ------ 1 ,080. l 36,750 . l  37,830.2 978.3 33,286.4 34,264.6 4 - ----- 295.9 1 1 ,7 1 8 .6 1 2 ,0 14.5 273 . l  10 ,8 1 4 . l  1 1 ,087.2 5 ------ 1 ,2 59.2 9 , 146.0 1 0,405.2 1 ,085 .4 7,883 .6 8,968 .9 6 ----- - 2 ,655.3 29, 1 7 1 .3 3 1 ,826.6 2 , 1 9 1 . 1  24,07 1 .9 26,262.9 7 ------ 978.5 2 1 ,285.5 22 ,264.0 9 1 2 .7 1 9,854.7 20,767.4 8 ------ 4 1 6.2 8 ,77 1 .4 9 , 1 87.5 408 . l  8,600 .5 9,008.5 9 ------ 370.7 6,89 1 .6 7,262.3 339.8 6,3 1 7.5 6,657.3 1 0  ------ 475.7 10 , 1 1 6.7 1 0,592.5 47 1 .2 1 0,02 1 .2 1 0,492 .5 1 1  ------ 452.4 4,373.6 4,826.0 527.8 5 , 1 02 .5 5,630.4 12 ------ 363.0 22,999.8 23 ,362.9 50 1 .2 3 1 ,752.2 32,253 .4 1 3  ------ 3,039.8 23 ,6 1 1 .0 26,650.8 2 ,732 .3 2 1 ,222.6 23,954.9 1 4  ------ 1 ,650.8 34,834.9 36,485.7 1 ,642 .5 34,659. l  36,301 .5 1 5  ------ 4 1 3 .0 1 2 ,545.9 1 2 ,958.9 5 1 0. l  1 5,495.0 1 6,005 . l  1 6  ------ 429.8 13 ,698.7 1 4, 1 2 8.5 668.5 2 1 ,306.6 2 1 ,975.2 1 7  ------ 1 4,583.4 73 ,638 .9 88,222 .2 1 2 ,433.3 62,782 . l  75,2 1 5 .4 18 ------ 2 ,278.0 6,646.4 8,924.4 2 , 1 1 3 .7 6, 1 67.0 8,280.7 19 ------ 979.0 1 3 ,632 .4 1 4,6 1 1 .4 1 , 1 88.4 1 6,549.4 1 7,737.8 20 ------ 793 .4 7,535.2 8 ,328.6 1 ,607.7 1 5 ,268.8 1 6,876.5 2 1  ------ 8 1 7.0 1 1 ,7 14 .6 1 2 ,53 1 .6 788.0 1 1 ,299.0 1 2 ,087.0 22 ------ 950.4 26,22 1 .8 27, 1 72.2 752 .2 20,752 .3 2 1 ,504.5 23 ------ 949.2 6,7 1 3 .6 7,662 .8 845 .9 5,983 . l  6,829.0 24 ------ 1 , 1 59.7 9 , 1 88.3 1 0,348.0 1 ,050.7 8,324.6 9,375.3 25 ------ 1 , 1 39.5 26,384.2 27,523.7 953. l  22 ,069.2 23,022 .3 26 ------ 2 ,00 1 .8 1 2 ,577.5 1 4,579.3 1 ,870. 1  1 1 ,749.6 13 ,6 1 9.6 
Total __ 40,905.4 497,704.6 538,6 1 0. l  38, 142 .6 485,71 1 .4 523 ,853.6 
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Table C.9-Quarterly Estimates of Hog Production for Slaughter, 26 Regions of the U. S., 1955. 
January-March April-June 

Farm Comm'! Farm Comm'! 
Region Slaughter Slaughter Total Slaughter Slaughter Total 

( 1000 pounds liveweight) 1 ------ 2 ,826.3 1 2 ,447.8 1 5 ,274 . 1  2 , 1 42 . 1  9,434.4 1 1 ,576.5 2 ------ 22 ,535 . 1  74,657.6 97, 1 92 .6 1 9,4 1 1 .8 64,3 10.3 83,722 . 1  3 ------ 6 1 ,446 . 1  9 1 ,260.2 1 52 ,706.3 54, 1 49.2 80,422 .7 134,57 1 .9 4 -- ---- 7,445.9 2 1 ,498 .5 28 ,944.4 3 ,863 .9 1 1 , 1 56.2 1 5 ,020.0 5 ------ 39,032 .5 97,792 .6 1 36,825 . 1  28,223 .4 70,7 1 1 .4 98,934.8 6 -- - --- 30,972 .2 87,870.7 1 1 8,842 .9 23,61 1 .6 66,988.3 90,599.9 7 ------ 43,82 1 . 1  1 30,801 .5 1 74,622 .6 39 , 1 48 .6 1 1 6,854.6 1 56,003 .2 8 ------ 1 2 ,9 1 5.0 245 ,663 .0 258,578.0 1 0,2 1 7.9 1 94,359.0 204,576.9 9 ------ 1 3 , 1 1 2 .9 396,599.3 409,7 1 2 .2 1 1 ,049.8 334, 1 99 . 1  345,248.9 1 0  ------ 7,357.8 6 1 ,870 . 1  69,227.9 6,326.8 53,200.7 59,527.5 1 1  ------ 1 8,9 1 0.5 638,785 .7 657,696. 1  1 5 ,573.9 526,077.5 54 1 ,65 1 .4 1 2  ------ 1 7, 1 25 .8 1 82 ,81 6.4 1 99,942 .2 1 3,837.5 1 47,7 14 .4 1 61 ,55 1 .9 13 ------ 20,588.2 38,287.4 58,875.7 1 6,75 1 .9 3 1 ,1 53 . l  47,905 . l  1 4  ------ 20,70 1 .8 284,361 .9 305 ,064.0 1 6,2 10 . 1  222 ,663 . 1  238,873.0 1 5  ------ 23,679 .5 1 , 1 80,666.3 1 ,204,346.0 1 8,66 1 .0 930,443 .4 949 , 1 04.0 16 ------ 1 9, 1 79 .5 346,039.4 365,2 19 .0 1 5 ,64 1 .4 282 ,204.7 297,846.0 17 ------ 28,591 .4 1 0 1 ,029.4 1 29,62 1 .0 2 1 , 1 1 0 . 1  74,593.7 95,704.0 1 8  ------ 8 , 130 .7 71 ,993 .5 80, 1 24 .0 6,843.7 60,597.6 67,44 1 .0 1 9  ------ 9 ,436.4 232 ,673 .0 242 , 1 09.0 7,995 . l  1 97,1 36.0 205 , 13 1 .0 20 ------ 1 4,379.7 1 94,874.7 209,254.0 1 2 ,372 .2 167,668.5 1 80,041 .0 2 1  ------ 2 ,360.3 1 1 ,979.8 1 4,340.0 1 ,960 .3 9,949.5 1 1 ,9 1 0.0 22 ------ 3 ,477.2 1 0,882.8 1 4,360.0 3 ,385 .4 1 0,595.4 13 ,98 1 .0 23 ------ 1 ,5 1 9 .2 3 ,829.5 5 ,349.0 1 ,405.9 3,543.9 4,950.0 24  ------ 2 ,902 .6 10 ,483.9 13 ,386.0 2 ,61 4.4 9,443 . 1  1 2 ,058.0 2 5  ------ 2 ,079 .9 27,578 .3 29,658.0 1 ,744.7 23, 132 .6 24,877.0 26 ------ 3,953 .3 2 1 ,688 . 1  25 ,64 1 .0 3 ,497.4 19 , 1 86.8 22 ,684.0 
Total __ 438,480.9 4,578,43 1 .4 5 ,0 1 6,9 1 1 . 1  35 ,775 .0 3 ,71 7,739.9 4,075 ,490. 1  
Table C.10-Quarterly Estimates o f  Hog Production for Slaughter, 2 6  Regions o f  the U. S., 1955. 

July-September October-December 
Farm Comm'! Farm Comm'! 

Region Slaughter Slaughter Total Slaughter Slaughter Total 

( 1000 pounds liveweight) 1 ------ 1 ,953 .4 8,603 .2 1 0,556.5 3,390.2 1 4,93 1 .6 1 8,32 1 .9 2 ------ 1 8 ,893 .6 62,593.6 8 1 ,487.2 25 ,380.5 84,084 .5 109,465.0 3 ------ 52 ,305 .9 77,685 .0 1 29,990.8 66,825 .8 99,250.2 1 66,076.0 4 ------ 4 ,468.7 1 2 ,902 .5 1 7,37 1 .3 8,355.5 24,1 24 .8 32,480.3 5 ------ 30,290.3 75,889 .8 1 06 , 180 . 1  46,597.9 1 1 6,747. 1  1 63 ,345 .0 6 ------ 22,936.3 65 ,072 .3 88,008.6 32 ,647.8 92,624 .7 1 25,272 .6 7 ------ 36, 1 42 .9 1 07,883 .0 1 44,026.0 50,746.4 1 5 1 ,472 .9 202,2 1 9.3 8 ------ 1 1 ,055 . l  2 1 0,283 .3 22 1 ,338.4 1 4,092.0 268,050.7 282 , 1 42 .7 9 ------ 1 2 ,549.0 379,542.3 392 ,09 1 .2 1 4,768.3 446,666.4 46 1 ,434.7 10 ------ 6,625 .5 55 ,7 1 2 .2 62,337.7 7,893.8 66,377 . 1  74,270.9 1 1  ------ 1 4,89 1 .6 503,03 1 .4 5 1 7,923 .0 20,34 1 . 1 687, 1 10 .4 707,45 1 .4 1 2  ------ 1 2 ,548.9 133 ,958 .9 1 46,507.9 2 1 ,087 .8 225,1 10 .3 246, 1 98.0 1 3  ------ 1 5 ,033 .9 27,958 .2 42 ,992 . 1  22,337.9 4 1 ,54 1 .3 63,879.2 14 ------ 1 6,341 . 1 224,463.4 240,805 .0 3 1 ,689.0 435,2 82 .6 466,972 .0 1 5  ------ 1 9,053 .6 950,01 9.4 969,073 .0 2 8,842 .0 1 ,438 ,070.0 1 ,466,9 1 2 .0 16 ------ 1 5 ,826.3 285,540.9 301 ,367.0 25 ,448.9 459, 1 53 .0 484,602 .0 17 -- ---- 1 9,542 .3 69,053 .9 88,596.0 37,568 . 1  1 32 ,749.0 1 70,3 1 7.0 18 ------ 6,8 1 7.3 60,364. 1  67, 1 8 1 .0 12 ,450.3 1 1 0,24 1 .8 1 22 ,692 .0 1 9  ------ 7,9 17 .7 1 95 ,226.4 203, 1 44 .0 13 ,568.8 334,567.5 348, 1 36.0 20 ------ 1 1 ,937.6 1 6 1 ,779.5 1 73,7 17.0 1 7,884.5 242,372.2 260,257.0 2 1  ------ 1 ,763 .3 8 ,949.7 1 0,7 13 .0 2 ,633 .0 1 3,364.0 1 5 ,997.0 22 ------ 3 ,390.4 10 ,6 1 1 . 1  1 4,002 .0 3,69 1 .0 1 1 ,55 1 .8 1 5 ,243.0 23 ------ 1 ,284.6 3 ,238 . 1  4,523.0 1 ,825.4 4,601 .4 6,427 .0 24 ------ 2 ,544.5 9, 1 90.4 1 1 ,735 .0 3 ,237.5 1 1 ,693 .7 1 4,93 1 .0 25 ------ 1 ,6 1 1 .3 2 1 ,364.6 22,976.0 2 , 1 96 . 1  29,1 1 8.5 3 1 ,3 1 5.0 26  ------ 3,382 .2 1 8 ,555 .0 2 1 ,937.0 4,902 . 1 26,893 .2 3 1 ,795 .0 ---Total __ 35 1 , 1 07.3 3,739,472 .2 4,090,579 .8 520,40 1 .7 5,567,750.7 6,088, 1 53.0 
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Table C.11-Quarterly Estimates of Hog Production for Slaughter, 26 Regions of the U. S., 
1960. 

January-March April-June 
Farm Comm'l Farm Comm'l 

Region Slaughter Slaughter Total Slaughter Slaughter Total 

( 1000 pounds liveweight) 
1 ------ 2 ,27 1  1 3 , 1 22 1 5,393 2 ,067 1 1 ,946 1 4,0 1 4  
2 ------ 1 7,445 68,078 85 ,522 1 5,077 58,840 73,9 1 7  
3 ------ 49,879 1 34,66 1 1 84,540 45 , 157 1 2 1 ,9 1 4  1 67,07 1 
4 ------ 6,854 2 1 ,943 28,797 4,373 1 4,00 1 1 8,374 
5 ------ 33,5 1 6  1 43,228 1 76,744 29,388 1 25 ,590 1 54,979 
6 ------ 23,042 1 07,4 1 9  1 30,46 1 2 1 , 1 57 98,629 1 1 9,785 
7 ------ 37,767 1 87,580 225,347 36,925 1 83 ,397 220,322 
8 ------ 8,750 237,047 245,797 7,946 2 1 5 ,275 223,222 
9 ------ 8,983 476,068 485,05 1 8, 1 49 43 1 ,890 440,039 

10 ------ 5 ,6 1 3  67,486 73 ,099 4,893 58 ,829 63,722 
1 1  ------ 1 3 ,020 737,743 750,763 1 2 ,428 704 , 160 7 16,588 
12 ------ 1 2 ,776 1 97,1 1 1  209,886 1 0,520 1 62 ,3 1 1 1 72,83 1 
1 3  ------ 1 5 ,236 4 1 ,404 56,640 13 ,341  36,253 49,594 
14 ------ 1 8 ,2 1 9  365,344 383,563 1 6,805 336,983 353,788 
15 ------ 16 ,939 1 ,2 1 0,672 1 ,227,61 1 1 4,952 1 ,068 ,643 1 ,083,595 
16 ------ 1 5 ,378 363 ,065 378,443 1 3,202 3 1 1 ,683 324,885 
17 ------ 20,588 1 1 2 ,375 1 32 ,963 1 8,024 98,38 1  1 1 6,405 
18 ------ 6,229 1 06,523 1 1 2 ,752 5,760 98,502 1 04,262 
1 9  ------ 7,427 233,532 240,959 7 , 126 224,053 23 1 , 1 79 
20 ------ 1 0,889 1 75 ,357 1 86,246 9,836 1 58 ,390 1 68,225  
2 1  ------ 2 , 1 46 1 6,46 1  1 8,607 1 ,9 1 1  1 4,66 1 1 6,572 
22 ------ 2 ,975 1 2 ,656 1 5,63 1 2 ,920 12 ,423 1 5,343 
23 ------ 1 ,483 5 ,789 7,272 1 ,226 4,786 6,0 1 3  
24  ------ 2 ,783 1 6,259 19 ,042 2,424 1 4, 1 62 1 6,586 
25 ------ 1 ,667 24,404 26,07 1 1 ,543 22,589 24, 1 32 
26 ------ 3,873 25 ,945 29,8 1 8  3 , 147 2 1 ,079 24,226 

Total __ 345,748 5 , 1 0 1 ,272 5,447,0 1 8  3 1 0,297 4,609,370 4,9 1 9,669 

Table C.12-Quarterly Estimates of Hog Production for Slaughter, 26 Regions of the U. S., 
1960. 

July-September October-December 
Farm Comm'! Farm Comm'l 

Region Slaughter Slaughter Total Slaughter Slaughter Total 

( 1000 pounds liveweight) 
1 ------ 1 ,728 9 ,988 1 1 ,7 16  2 ,2 1 9  1 2 ,82 1 1 5,040 
2 ------ 1 4,383 56, 1 3 1  70,5 1 4  1 7,055 66,557 83,6 1 1 
3 ------ 42 ,069 1 1 3,578 1 55 ,647 45,07 1  1 2 1 ,681 1 66,752 
4 ------ 4 ,272 13 ,678 1 7,950 6,308 20, 1 94 26,501 
5 ------ 24,396 1 04,254 1 28 ,650 29,2 1 7  1 24,858 1 54,075 
6 ------ 1 8 ,898 88,099 1 06,997 20,808 97,004 1 1 7,8 1 2  
7 ------ 33,647 1 67, 1 1 6  200,763 35 ,692 1 77,274 2 1 2 ,966 
8 ------ 7,727 209,332 2 1 7,059 7,9 1 9  2 1 4,549 222,468 
9 ------ 7,56 1 400,71 0  408,270 7,95 1  42 1 ,370 429,320 

10 ------ 4,805 57,775 62,580 4,866 58 ,509 63,376 
1 1  ------ 1 1 ,277 638,972 650,249 1 1 ,587 656,5 13  668, 1 00 
1 2  ------ 8,461 130,539 1 39,000 1 0,424 1 60,825 17 1 ,249 
13  ------ 1 2 ,8 1 5  34,825 47,640 1 4,730 40,028 54,758 
14 ------ 1 3,600 272,7 1 1 286,3 1 0  1 5,895 3 1 8,737 334,632 
15 --- --- 1 3,875 99 1 ,646 1 ,005,520 1 6,89 1  1 ,207, 1 88 1 ,224,078 
16 ------ 1 3 , 1 64 3 1 0,789 323,953 1 5,246 359,950 375 , 1 96 
1 7  ------ 1 5 ,059 82,201  97,260 1 7,980 98 , 143 1 1 6, 1 23 
1 8  ------ 4,620 78,998 83,6 1 8  5 ,496 93,985 99,482 
19 ------ 6, 1 88 1 94,560 200,748 7,242 227,720 234,962 
20 ------ 8,705 1 40 , 173 1 48,878 12 ,408 1 99,8 1 2  2 1 2 ,220 
21 ------ 1 ,696 13 ,007 1 4,703 1 ,629 1 2 ,493 1 4, 122  
22 ------ 2 ,890 12 ,293 1 5, 1 82 2 ,827 12 ,028 1 4,855 
23 ------ 1 ,200 4,682 5 ,882 1 ,257 4,907 6, 1 65 
24 ------ 2 ,279 13 ,3 1 5  1 5,595 2 ,3 1 5  13 ,526 15 ,842 
25  ------ 1 ,470 2 1 ,5 1 8  22,988 1 ,523 22,298 23,82 1 
26 ------ 3 , 1 26  20,942 24,068 3 ,367 22,554 25 ,92 1 

Total __ 279,9 1 1 4,1 8 1 ,832 4,461 ,740 3 1 7,923 4,765,524 5,083,447 
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Table C.13-Quarterly Estimates of Sheep and Lamb Production for Slaughter, 26 Regions 
of the U. S., 1955. 

January-March April-June 
Farm Comm'l Farm Comm'l 

Region Slaughter Slaughter Total Slaughter Slaughter Total 

( 1000 pounds liveweight) 1 34 668 703 36 698 734 2 27 1  5 ,473 5 ,743 246 4,985 5 ,23 1 3 1 2 1  3,0 1 7  3 , 138 261  6,50 1  6,76 1 4 22 22 0 5 ------ 9 1 34 1 43 2 1  3 1 9  340 6 ------ 36 1 ,256 1 ,292 44 1 ,558 1 ,602 7 ------ 52  3,5 1 3  3 ,564 1 83 12 ,46 1 12 ,645 8 ------ 1 5 -1  1 5 ,378 1 5,529 1 44 1 4,680 1 4,824 9 ------ 66 7,371  7,437 7 1  8,0 14  8,085 10 ------ 1 37 6,280 6,4 1 7  1 1 1  5 ,087 5 , 1 99 1 1  ------ 43 1 4,939 1 4,982 43 14 ,989 1 5 ,033 1 2  ------ 1 09 5 ,778 5,887 76 4,01 1 4,087 13 ------ 80 849 928 1 39 1 ,478 1 ,6 17  14  ------ 1 56 1 8,633 1 8,789 1 45 1 7,337 1 7,482 1 5  ------ 90 37,589 37,679 8 1  33,857 33,938 1 6  ------ 1 30 23,372 23,503 82 14 ,650 1 4,732 17 ------ 259 22 ,207 22,467 547 46,81 1 47,358 18 ------ 92 1 5 ,243 1 5,335 1 06 1 7,691 1 7,797 19 ------ 85 3 1 ,6 19  3 1 ,704 65 24, 133 24, 1 97 20 ------ 1 92 29,539 29,73 1 1 2 1  1 8,579 1 8,699 2 1  ------ 335 37,824 38 , 159 197 22 , 19 1  22,388 22 ------ 269 1 3,482 13 ,750 264 1 3,261 1 3,525 23 ------ 2 ,774 8 ,340 1 1 , 1 1 5  2 ,807 8,437 1 1 ,244 24 ··----- 50 1  20,638 2 1 , 1 39 749 30,866 3 1 ,6 1 5  2 5  ------ 560 37,709 38,269 607 40,866 4 1 ,473 26 ------ 1 82 1 0, 1 82 10 ,364 2 1 5  12 ,02 1 1 2 ,237 
Total __ 6,734 371 ,055 377,789 7,361 375,48 1  382 ,843 
Table C.14-Quarterly Estimates of Sheep and Lamb Production for Slaughter, 26 Regions 

of the U. S., 1955. 
July-September October-December 

Farm Comm'l Farm Comm'l 
Region Slaughter Slaughter Total Slaughter Slaughter Total 

( 1000 pounds liveweight) 1 ------ 39 748 786 40 774 8 1 4  2 ------ 248 5 ,0 1 0  5 ,257 254 5 , 147 5 ,401 3 ------ 3 1 0  7,740 8,050 1 85 4,606 4,79 1 4 ------ 47 47 88 88 5 ------ 30 470 501  17  269 286 6 ------ 43 1 ,508 1 ,550 1 1  402 4 13  7 ------ 2 19 1 4,928  1 5 , 147 126 8,553 8,679 8 ------ 148  1 5, 100 1 5,248 1 38  1 4,069 14 ,207 9 ------ 85 9,563 9,648 1 04 1 1 ,632 1 1 ,736 10 ------ 1 04 4,773 4,877 1 54 7,044 7, 1 98 1 1  ------ 39 1 3,477 1 3,5 1 5  46 1 5 ,99 1 1 6,037 1 2  ------ 65 3,436 3 ,501  76 4,032 4, 108 13 ------ 93 986 1 ,078 90 958 1 ,048 14 ------ 1 02 12 , 173 12 ,276 1 1 5 13 ,737 1 3,852 15 ------ 83 34,439 34,52 1 92 38,42 1 38,5 1 3  1 6  ------ 92 1 6,502 1 6,594 1 34 23,973 24, 1Q7 1 7  ------ 305 26, 1 20 26,425 2 1 4  1 8,346 1 8,560 18 ------ 66 1 0,943 1 1 ,009 7 1  1 1 ,745 1 1 ,8 1 6  1 9  ------ 62 23, 1 1 9  23, 1 80 58  2 1 ,663 2 1 ,72 1 20 ------ 1 56  24,0 1 5  24, 17 1  234 36,046 36,280 2 1  308 34,699 35,006 3 1 1  35 ,062 35,373 22 ------ 6 1 9  3 1 ,089 3 1 ,709 793 39,782 40,575 23 ------ 2 ,3 8 1  7 , 156 9,537 2 ,343 7,045 9,388 24 ------ 1 ,279 52 ,699 53 ,978 845 34,8 13  35,658 25  ------ 572 38,5 1 1  39,082 500 33,696 34,196 26 ------ 3 80 2 1 ,259 2 1 ,640 1 93 1 0,808 1 1 ,00 1 
Total __ 7,828 4 1 0,5 1 0  4 1 8 ,333 7 , 144 398,702 405,846 
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Table C.15-Quarterly Estimates of Sheep and Lamb Production for Slaughter, 26 Regions of the U. S., 1960. 
January-March April-June 

Farm Comm'! Farm Comm'! 
Region Slaughter Slaughter Total Slaughter Slaughter Total 

1 ------ 65 870 (1000 pounds liveweight) 935 53 705 757 2 ------ 250 5 ,900 6, 1 50 2 1 9  5 , 1 66 5 ,384 3 ------ 1 32 2 ,302 2 ,434 208 3 ,623 3,83 1 4 ------ 39 39 1 1 6 1 1 6 5 ------ 4 83 87 22 426 448 6 ------ 52  1 ,2 1 5  1 ,267 5 1  1 , 1 93 1 ,243 7 ------ 96 6,873 6,969 1 54 1 0,994 1 1 , 1 47 8 ------ 1 94 1 6,359 1 6,553 1 56 1 3 , 1 54 13 ,3 1 0  9 ------ 1 14 8,226 8,340 1 04 7,495 7,599 10 ------ 1 08 4 ,961 5 ,069 1 02 4 ,7 16  4,8 1 8  1 1  ------ 44 1 5,88 1 1 5,926 38 13 ,447 1 3,484 12 ------ 1 06 4,1 8 5  4,29 1 9 1  3 ,573 3 ,664 13 - ---- 68 494 562 1 09 797 906 14 ------ 1 43 1 4,605 1 4,748 138  1 4,076 1 4,2 1 4  1 5  ------ 1 1 6 40,952 4 1 ,069 1 00 35 ,095 35 , 195 1 6  ------ 126 24,783 24,909 70 13,909 13 ,979 17 ------ 229 1 7, 1 82 1 7,4 1 1 534 40,052 40,586 1 8  ------ 1 49 1 6,363 1 6,5 1 2  1 29 14 , 1 59 1 4 ,287 19 ------ 8 1  25,545 25,626 64 20,229 20,293 20 ------ 2 1 6 40,370 40,586 1 74 32 ,442 32,6 1 5  2 1  ------ 3 1 3  4 1 ,472 4 1 ,785 229 30,3 1 1  30,539 22 ------ 1 97 1 1 , 1 19 1 1 ,3 1 5  1 92 1 0,839 1 1 ,03 1 23 ------ 2 ,795 6,4 1 4  9,209 2 ,994 6,869 9,863 24 ------ 503 1 8 ,004 · 1 8,507 559 20,005 20,564 25 ------ 536 3(575 : : · '._ 35 , 1 1 1  577 37,205 37,782 26 ------ 1 80 6,707 6,887 262 9 ,785 1 0,047 
Total __ 6,8 1 7  365,479 372,297 7,329 350,38 1  357,702 
Table C.16-Quarterly Estimates of Sheep and Lamb Production for Slaughter, 26 Regions of ·the U. S., 1960. 

July-September '. October-December 
Farm Com.in'! · _ �··· ' Farm Comm'! 

Region Slaughter Slaughter Total Slaughter Slaughter Total 

( 1000 pounds liveweight) 1 ------ 59 796 855 63 847 9 1 1 2 ------ 2 1 9  5 , 1 74 5 ,393 222 5 ,242 5 ,464 3 ------ 295 5 , 1 5 1  5 ,446 1 89 3 ,304 3 ,493 
4 ------ 69 69 4 1  4 1  5 ------ 34 644 678 1 5  29 1  306 6 ------ 37 878 9 1 5  30 698 727 7 ------ 224 1 6,020 1 6,244 130 9,338 9,468 8 ------ 1 78 1 4,99 1 1 5, 1 69 1 65 13 ,948 1 4, 1 1 3  9 ------ 1 24 8,974 9,099 1 03 7,480 7,584 10 ------ 1 1 8 5 ,449 5 ,567 127  5 ,833 5 ,960 1 1  ------ 40 14 ,3 1 4  1 4,354 50 1 7,939 1 7,989 12 ------ 90 3,529 3,6 1 9  73 2 ,865 2,938 13 ------ 1 00 733 833 94 685 779 14 ------ 1 3 1  1 3 ,3 1 3  13 ,444 1 28 1 2 ,993 1 3 , 1 2 1  1 5  ------ 1 07 37,723 37,830 1 37 48,025 48, 1 62 1 6  ------ 97 1 9,235 1 9,33 1 67 32,887 33,053 17 ------ 454 34,005 34,459 361 27,079 27,44 1 1 8  ------ 1 1 8 1 2,983 1 3 , 1 0 1  1 33 14,6 1 4  14 ,746 19 ------ 62 1 9,384 19 ,445 75 23,706 23,78 1 20 ------ 1 93 36,059 36,252 1 69 3 1 ,662 3 1 ,83 1 2 1  ------ 274 36,309 36,51;;4 3 1 2  4 1 ,332 4 1 ,644 22 ------ 334 1 8,885 1 9,2 1 9  1 , 135 64, 1 4 1  65,276 23 ------ 2 ,437 5,59 1 8 ,027 2,260 5 , 1 86 7,447 24 ------ 1 ,386 49,637 5 1 ,023 839 30,042 30,8 8 1  25 ------ 56 1  36,228 36,790 487 3 1 ,430 3 1 �9 1 7  26  ------ 399 1 4,908 1 5 ,307 242 9,044 9 ,286 

Total __ 8,07 1 4 1 0,982 4 1 9,055 7,706 440,652 448,359 
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