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LETTER OF TRANSMITTAL

UNITED STATES TARIFF COMMISSION,
Washington~, February 7,1931.

The PRESIDENT OF THE SENATE,, c.
IlVaghington, D. C.

SIR: In compliance with the provisions of section 332 (f) of the act
of Congress, approved June 17, 1930, 1 have the honor to transmit
herewith the report of the United States Tariff Commission certifying
the approximate average cost per barrel to the oil refineries located
on the Atlantic seaboard of crude petroleum delivered to them from
the oil fields of the United States during the three years preceding
1930, and the present approximate average cost per barrel of crude
petroleum from Lake Maracaibo, Venezuela, delivered to the same
points.pit.Respectfully,

HENRY P. FLETCHER, Ch4irman.
VII



LETTER OF SUBMITTAL

UNITED STATES TARIFF COMMISSION,
Washington, February 7,1981.

To the SPEAKER OF THE HOUSE OF REPRESENTATIVES.
To the PRESIDENT OF THE SENATE.
The United States Tariff Commission herewith submits it4 report

and certifies the results of its investigation4o ascertain the appron-
mate average cost per barrel to the oil refineries located on the
Atlantic seaboard of crude petroluni delivered to them from-the oil
fields of the United Sjates during the three years precedini 1930,
and tthe present approxite average cost per barrel of crude petro-
leium froM Lake Miaracaibo Vedezuela, delivered to the same points,
as directed by section 332 (1) of Title III of the tariff act of 1930.

Respectfully submitted.
HENRY P. FLETCHER&irma-n
THOMAS WALKER PAGf,Vice 0Cksrman.
JOHN LEE COULTER,
ALFRED P. DENNIS,
EDGAR B. BROSSARD,
LINCOLN DIXON,

Commissioners.
VnJ



COST OF CRUDE PETOLEUM

SUMMARY O INFORMATION

The commission is directed by section 332 (f) of the tariff act of
1930 to ascertain the approximate average cost per barrel to the oil
refineries located on the Atlantic seaboard of crude petroleum deidvi
ered X them from the oil fields of the United States during the throe
yearA preceding 1930 and :the present.approximate average boot peo
barrel of crude petroleum from Lake Maracaibo, Venezuela, delivered
to the same points. The instructions contained in this section are
subject to more than one interpretation, and the various possible
interpretations are fully discussedin the body of this report.
The average cost of production of crude petroleum at the well, for

1927, 1928, and 1929, in the States of Oklahoma, Texast, Arkans
KEnras, Louisiana and New Mexco, from which States is obtained
the great bulk of tie domestic oil refined along the Atlantic seaboard
Was $1.10, The cost of transporting this oil to the Atlantic seabba
was 88 cents, include pipe-line charges to Gulf ports, a purchasing
charge of 10 cents per barrel, and tanker charges from Gulf oWs to
the Atlantic seaboard. The total cost of the oil delivered at Atlnaic
seaboard was therefore, $1.98 per barrel. This cost is computed on
the basis of 'company interest oil," i. e., royalty oil has not been
included in total production, and includes interest at 6 per cent on the
investment of the companies.
The cost of production of oil in the Maracaibo Basin of Venezuela,

in 1929 (section 332 (f) calls for "present" cost and 1929 is the latest
year for which costs were available) was 56 cents at the point of trans.
fer to ocean tankers. Transportation and other charges necessary
to deliver the oil to the Atlantic seaboard were 23 cents, making a
total of 79 cents, cost delivered at Atlantic seaboard refineries. This
figure also is computed on the basis of company interest oil and in-
cludes interest at 6 per cent on the investment of the companies.
The commission has made additional comparisons of the domestic

and Venezuelan costs, on bases which might be indicated by other
interpretations of section 332 (f). For example, it has compared the
3-year weighted average cost in the United States and in the Mara-
caibo Basin, Venezuela. On this basis the domestic delivered cost
is $1.98, the same figure as that used above, while the Venezuelan is
$0.89, made up as follows: Cost at the point of transfer to ocean
tankers, $0.65; transportation and other charges, $0.24.

"Delivered cost to the Atlantic seaboard refineries" might also be
interpreted as meaning the delivered prices which the refiners pay,
since the price paid for crude oil by those who purchase in the open
market is tantamount to the cost to them. The commission, there-
fore, ascertained not only cost at the well plus transportation and
other charges to the Atlantic seaboard, as summarized above, but
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COST OF CRUDE PETROLEUM

also the delivered prices paid for both domestic oil from all fields and
oil from the Maracaibo Basin, Venezuela. The 3-year (1927-1929)
weighted average price paid for domestic crude from the Mid-
Continent-Gulf area by the Atlantic seaboard refiners was $2.06
and for the Venezuelan crude $1.10. The price paid in 1929 for
domestic crude from the Mid-Continent-Gulf area was $2.03 and for
Venezuelan crude $1.02.

It is necessary to point out that in comparing the costs of domestic
and Venezuelan crudes, articles are being compared which are not
similar. The domestic crude, from the Mid-Continent and adjacent
areas, the cost of which is here compared with the Venezuelan crude,
had an average gravity of approximately 33°, Baum6 scale, while the
foreign had a gravity of 180 to 19g. The domestic crude refined
along the Atlantic seaboard during the period covered yielded, largely
by cracking processes, 36 to 44 per cent of gasoline, while the Vene-
zuelan yielded 9 to 12 per cent gasoline and 75 to 83 per cent of fuel
oil. (See Tables 14 and 15 showing typical yields of finished prod-
ucts from domestic and Venezuelan crudes.) Gasoline has a much
higher unit value than fuel oil.
The difference in quality of domestic as compared with Venezuelan

crude is reflected in the wide difference in the price paid by the
Atlantic coast refineries. The commission has also ascertained the
value of the product derived from the two kinds of crude petroleum
by the Atlantic coast refineries during each year. In 1929 the value of
the products obtained from thedomestic crude used was $2.97 per barrel,
and from the Venezuelan crude, $1.16 per barrel. There is, however,
a decided difference in the costs of refining, the average expenditure
per barrel for refining processes being much higher in the case of the
domestic than of the Venezuelan crude. The average costs of refining
were not, however, ascertained, so that the respective values of the
products of the crude over and above refining costs could not be
determined.
The commission has ascertained the cost of production and the sales

value of crude petroleum in all the other principal producing regions
in the United States, as well as in the Mid-Continent-Gulf area.
The costs of production of the domestic crude have been tabulated
in several different ways in order to afford as much information as
possible on various phases of the industry. Costs have been tabu-
lated by large and small companies, by States an(l groups of States,
by fields, by cost groups, and by gravities of the oil produced. Tables
showing details for the, constituent elements of cost will be found
in Part III.

In addition to the costs of production on different bases, consider-
able general information is herein given, on various phases of oil pro-
duction in both the United States and Venezuela, and full statistical
data are shown on production, imports, exports, stocks, prices, and
other aspects of the petroleum situation.

2



PART I

INTERPRETATION OF THE LAW DIRECTING THE INVESTI-
GATION

Section 332 (f) of the tariff act of 1930 reads as follows:
The Tariff Commission is hereby directed, within eight months from the passage

of this act, to ascertain the approximate average cost per barrel to the ol refineries
located on the Atlantic seaboard of crude petroleum delivered to them from the:
oil fields of the United States during the three years preceding 1930, and the present
approximate average cost per barrel of crude petroleum from Lake Maracaibo
Venezuela, delivered to the same points. Such relative costs shall be immediately
certified to the Speaker of the House of Representatives and to the President of
the Senate for the information of the Congress.
The Tariff Commission has attempted in this report to cover not

only the specific requirements of the law, but also many of the other
pertinent factors which throw light upon the tariff problems respecting
petroleum. It is believed that information of the kind which is per-
tinent for the President in an investigation under the provisions of
section 336 of the tariff act of 1930 will likewise be useful to the Con-
gress in any, consideration of the. tariff upon.petrolaeum. The inves-
tigations under this 'section review a number of important phases of
each subject, such as the following:

(1) Article or articles included in investigation.
(2) Comparability of domestic article with like or similar foreign

article.
(3) Representative period of time to be covered by investigation.
(4) Principal competing country.
(5) Evidences of domestic and foreign costs.
(6) Principal domestic market or markets.
(7) Transportation and other charges.
(8) Collateral information.

1. ARTICLE OR ARTICLLEs INCLUDED IN INVESTIGATION

Section 332 (f) specifically limits the investigation to "crude petro-
leum." Although -the commission has restricted its investigation
almost entirely to that product, both because of the wording of th0
resolution and the time limitation for the completion of the report,
some consideration has been given to the uses made of crude petro-
leum and to the products derived from it, If the Congress should
decide to impose a duty on crude petroleum, consideration no doubt
will be given to the question of at least compensatory duties on the
finished products of petroleum. With this in mind, data are included
in the supplemental section of the report with reference to the do-
mestic production, consumption, imports, and exports of petroleum
products. Some of these data regarding products may have sig-
nificance in connection with the question of the duty on crude oil
itself.

3



COST OF CRUDE PETROLEUM

2. COMPARABILITY OF DOMESTIC ARTICLE WITH LIKE OR SIMILAR
F6REIGN ARTICLE

There are many different grades. or qualities of crude petroleum
both in the output of the United States and in that of foreign countries.
Some oils are of very different grade from others, contain different
kinds and amounts of impurities, and command very different prices.
The most important differences are those-which-affect the relative
amounts of the finished products which can be derived from the crude
oil by commercially practicable methods. Variations in the "gravity"
of petroleum, and the "base," whether asphalt or paraffin, are the
most obvious characteristics which determine the amount of the
important derived products, such as gasoline, lubricating oils, fuel
oils, and paving materials. By reason of differences in these and other
respects crude oils from different areas may command widely different
prices.
Venezuelan petroleum has an asphalt base, and the bulk of the out-

put has a gravity of about 18° to 190 (Baum6 test used throughout
this report). The natural gasoline content (that is, the proportion
derived without "cracking' processes) is about 8 per cent, and the
sulphur content is about 2.5 per cent.

Domestic petroleums are of paraffin, asphalt, and mixed bAses, and
the average gravity of all domestic crude oil is about 330, with an
average natural gasoline content of about 24 per cent. The sulphur
content of most domestic oils is relatively low.

In view of the above facts the commission has given special con-
sideration to the question of the comparability of imported and do-
mestic oils in the cost comparison presented in the body of the report.

Differences in quality do not affect costs of production to the same
extent in the oil industry as in the case of many other commodities.
Tha AitsOf xieaopintdtit, drilling wells, and lifting the
oil to the surface may be deutI ifla 1, bough the quality of the product,
and therefore its value, is widely different. There is, however, a
connection in its broad sense between the cost of producing petroleum
and its quality. The, quality of the crude oil to be obtained largely
determines how much the producer can afford to pay in the form of
capital investment and current operating expenses. to got the oil out
of the ground. If the oil in a given areanis known to be of low grade
producers will go to the expense of drilling wells there only if there is
reason to expect a large average output per well which will bring
down the average cost per barrel. O(n the other hand, high-grade oil
wil justify drilling if the output per well is small and costs per barrel
consequently high.

3. RiEiPEICSEINTATIVE PE:RIOD OF TiME TO BES COVERED BY THF,
INVk'ESTIrGATlIJN

81ction 332 (f) directs the coinmission to ascertain costs of crude
petroleun 'in the United States (luring the 3-year period preceding
1930 and the "present approximates average cost" from Lake Mara-
caibo. In all of the commission's investigations cost (lata are sought
for a sufficiently long period to 1)0 representatives of the average condi-
tions of the industry, and studies are rarely confined to the period of
a single year unless it is found that the l)articular year reflects approx-

4



COST OF CRUPE PITAQIJUM 5

imately average conditions. For this reason the commission has
obtained cost data for the 3-year period ended with 1929 for both
the domestic and Maracaibo Basin oil fields. The cost by years
was shown separately, however, so that a comparison may be made
upon the Venezuelan costs "at the present time," i. e., during 1929-
the last full year for which cost data were available at the time of
the enactment of the law.

4. PRINOIPAL COMPETING COUNRY
Venezuela was the principal source of imports of petroleum into

the United States during the 3-year period under consideration.
The law, however,. specifies that costs shall be obtained "from Lake
Maracaibo, Venezuela." The term "Lake Maracaibo" has been
interpreted by the commission as meaning the Maracaibo Basin. Oil
is produced in that basin in three different areas, namely, from the
area under the lake bed itself; from a strip about 3,300 feet ivide along
the margin of the lake, largely under shallow water; and from other
oil-producing. lands adjacent to or near the lake in the same basin.
These three. separate areas in the basin are chiefly under the control of
four different producing organizations. It is obvious, therefore, that
consideration should be given to the entire basin, which contributes
the larger portion of all crude petroleum produced in Venezuela rather
than to attempt to compile data only for the production of the lake
bed.

6. EVIDENCE OF DOMESTIC AND FOREIGN COST
(a) I14erprota4ion of he lkw.-The lIw requires the commission to

"acertqi the approximate average cost per brrel to the oil rmineries
located on the Atlantic -eaboard of crpde petroleumn delivered to them
from the oil fields of th' United States * * * and * * *
from Lake Maracaibo." This wording might be interpreted o
mean that the investigation is merely to ascertain what the refineries
on the Atlantic seaboard have to pay for oil from the United States
and from Lake Maracaibo, respectively. That is, "coot to the
refineries" might be taken as meaning the price delivered at the
Atlantic seaboard. The commission has not, however, so interpreted
the passage quoted. It has assumed that the purpose of the law is to
ascertain the cost of production at/ the w0lls plus transportation and
other charges to the seaboard refineries, for both the Venezuelan and
the domestic oils.

This interpretation is supported by the discussion of the subject
when the bill was before the Senate. Speaking with reference to
section 332 (f), Senator Thomas stated:
This amendment merely authorizes and directs the Tariff Commission to give

the Congress some information as to the cost of producing petroleum at home and
abroad.

However, the commission has also determined prices, including
costs of delivery, paid by the refineries on the Atlantic seaboard for
both domestic and Venezuelan crude oil. The wide difference in
these prices which appear in the report, reflects the wide difference in
quality, anI in the relative quantities of the different finished products
which are obtained.
Much of the oil reachingthe Atlantic refineries, both of domestic

and foreign origin, is not bought and sold in the open market, but is

5



6COST OF CRUDE PETROLEUM

sent to the refineries by intercompany transfers. Enough is sold,
however, to refineries which have no producing subsi diaries, to afford
a check on the intercompany transfers, and to indicate that they are
made at about the market price.

(b) Mid-Continent-Guy crude the basis of comparison.--The most
significant comparison for the purpose of section 332 (f) of the tariff
law, as interpreted by the commission, is between Mid-Continent-
Gulf oil and Venezuelan oil. The basic tables in this report show the
cost of production at wells in the Mid-Continent-Gulf area and the
cost of production and delivery charges from that area to the Atlantic
coast refineries, in comparison with the cost of production in the
Maracaibo Basin of Venezuela and of transportation and delivery to
the same refineries.
The Atlantic coast refineries, to be sure, use crude petroleum. from

all the great producing regions of the United States except the Rocky
Mountain region. If it were possible to do so, the commission would
have undertaken, in conformity with a strict interpretation of section
332 (f), to ascertain the cost at the wells of the particular crude oil
actually refined by the Atlantic coast refineries. It is, however,
obviously impossible to segregate, for any given crude-oil-producing
region, the cost of producing that part of its output which goes to
Atlantic coast refineries from that part which is used otherwise. The
only practicable method is to ascertain the average cost of production
of all crude oil in a given region.

In the case of the Mid-Continent-Gulf area, the average cost of
producing all crude oil is unquestionably substantially the same as the
average cost of producing that part of the crude which goes to the
Atlantic coast refineries. The same is not true of the other oil regions.
The difference arises from the facts (a) that the great bulk of the do-
mestic crude refined at the Atlantic seaboard is from the Mid-Conti-
nent-Gulf area and very little from other areas; (b) that the consump-
tion by the Atlantic coast refineries represents a very considerable
fraction (about one-sixth) of the total production of the Mid-Conti-
nent-Gulf area, while these refineries use only a very small proportion
of the total output of the California region; and (c) that the crude
received by the Atlantic coast refineries from the Mid-Continent-Gulf
area represents oil from most of the scattered fields and pools of that
area and is in quality a fair average sample of the total production,
which is not the case as regards the oil received by these refineries from
California and the eastern region.
The following statement I shows for the year 1929, the sources of

the domestic crude oil received by the Atlantic coast refineries, from
which the dominance of-Mid-Continent-Gulf crude is obvious:

Region Quantity Per eent of
(barrels) total

Mid-Continent-Oulf-......-..... 101,237,000 67.17
California6. . .;7, 000 .38
Illinois andAppalachian-,7..... . .. h,87 000 3.30
Foreign-------------------------------------68,995,000 38.97
Withdrawn from foreign crude stoek- 317,000 18

Total 1-----------------------I77,063,000 100.00

I Source: U. B. Dept. of Commerce, Bureau of Mines Information Circular 63906, Sources and Distribution
of Major Petroleum Products, Atlantio Coast States, 1929.

6
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COST OF CRUDE PETROLEUM

The following statement 1 compares the receipts of crude from the
various regions by the Atlantic coast refineries with the total pro.
duction of these regions in 1929:

Receipts by Atlantic
coast refineries

Region Production
Amount Per cent ofproduction

BaZTTCI* Barrels
Mid-Continent-Oulf--. ------------- 641,994,000 101,237,000 15.77
California-2--- --- 92,634,000 687,000 .002
Illinois and Appalachian- 47. 138 000 5,847,000 12.40
Rocky Mountain- ..652,5O --- 0
Other States- 7,000 --0

Total-- - - - - - - - - - - - 1,007,323,000 107,751,000 10.70

6. PRINCIPAL DOMESTIC MARKET OR MARKETS
The American markets for the crude petroleum produced in the

United States are widely scattered, including refining centers in
California, along the Guly coast, along the Atlantic seaboard, and in
the interior of the country. The principal American market for the
crude petroleum imported from Venezuela, however, is along the
Atlantic seaboard. Section 332 (f) prescribes that the conniussion
shall ascertain costs per barrel "to the oil refineries located on the
Atlantic seaboard." Consequently, no attempt was made to ascer-
tain costs of petroleum delivered from the producing areas to refineries
in other parts of the United States, or the cost of moving the finished
products from the refineries to the consuming areas.
The Atlantic seaboard is an important area of refining of both do-

mestic find Venezuelan petroleum. In 1929 the total quantity of
crude oil put through stills along the east coast was 172,000,000
barrels out of 988,000,000 barrels for the country as a whole. The
approximate quantity of domestic petroleum refined in that area dur-
ing that year was about 106,000,k000 barrels, and of imported about
66,000,000 barrels, most of the imported oil being from Venezuela.
Much of the oil produced along the Gulf coast is reined there, but an
important part of the finished products goes to the Atlantic coast for
marketing, and therefore is affected indirectly by the competition of
the crude petroleum of foreign origin refined in the East and of the
finished products imported.

7. TRANSPORTATION AND OTHER CHARGES
The commission has based its calculation of transportation cost

from the Mid-Continent-Gulf area and from Venezuela respectively
to the Atlantic seaboard upon the charges of the carriers, not on
the actual cost to these carries for performing the transportation
service. In the case of producers of crude oil who do not own pipe
lines or tank vessels, the cost of delivery to the eastern refineries,
by whomsoever paid, is the rate paid to the transportation agencies.
A large majority of the producers, in point of number, in practice
use this means of transportation.

I Source of production figures, U. S. Bureau of Mines, Annual Petroleum State-Ment, No. P. 69, Sept. 29,
1930.
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-On the other hand, a number of the large companies engaged in
producing 0c; refining crude oil operate pipe lines and tank vessels,
either directly or through closely affiliated concerns. In such cases
the cost of oil delivered to the Atlantic seaboard might be considered
as the cost -of production at the well plus the cost of operation of
the transporting agencies. The commission has not deemed it
feasible, however, in the limited time at its disposal, to investigate
the actual cost of transporting the oil to the Atlantic seaboard as
distinct from the regular charges for transportation by pipe line
and steamers. The commission has determined the actual amount-
paid in purchasing, pipe-line and tanker charges on a large proporf
tion of the crude oil which moved from the Mid-Continent-Guls
area to the Atlantic seaboard during the period under consideration.

8. COLLATERAL INFORMATION

The commission has added to this report statistical information
which was deemed relevant to the consideration of a duty on crude
petroleum. These data will be found in Part IV.

8



PART II

COST OF PRODUCTION OF CRUDE PETROLEUM IN THE
MID-CONTINENT-GULF AREA AND IN VENEZUELA, IN-
CLUDING DELIVERY TO ATLANTIC SEABOARD REFINERIES

INTRODUCTION

In order to a preciate the significance of figures showing the cost
of production ofMid-Continent-Gulf oil and the delivery thereof to
the refineries on the Atlantic seaboard, it is necessary to note the
position of the Mid-Continent-Gulf area among the oil producing
regions of the United States, and the position of the Atlantic seaboard
area in the refining industry and in the consumption of refined petro-
leu products.
The Mid-Continent-Gulf petroleum region, comprising the States

of Kansas, Arkansas, Louisiana, Oklahoma, Texas, and New Meieco,is much the largest source of crude petroleum in the United Stotes.
It produced in 1929, 641,994,000 barrels, out of a to for the United
States of 1,007,323,000 barrels."' It is the only crude oil producing
region which is able to send the greater pFt of its out ut, either in
crude or finished form to consuming rVgons ot the 'te States
outside of its own borders. The crude oil of the Califrnia region,
which ranks second to the Mid-Continent-Gulf- is for te giopt part
reined in California itself, and the great bulk of the products Hereof
are consumed on the Pacific coast, where, on account of the scarciy
of coal, the consumption of fuel 0il is much larer in proportion to
the population than in other parts of the country. Cplifornia sends
a certain proportion of its output, either in crude or finished form, by
water to the Atlantic Seaboard, but the quantities sent are much
smaller than those oriinating in the Mid-Continent-Gulf region.
There IS also considerable exortation of products of California crude
oil to the Orient and to South Amnerica.
The other two petroleum producing regions are of les1 jimprtance

and their output, whether as crude or as refined products, is mostly
consumed within their own borders. The Rocky Mountain region,
with oil production in the States of Colorado, Wyoming, pud Montana,
has as yet a relatively small output, the great bulk of which is con-
sumed in the Rocky Mountain area itself, which, because of its sparse
population, finds the production of these wells substantially sufficientFor its requirements.
The eastern petroleum production is from widely scattered fields,

the most important of which are ini the States of Wtest Virginia, Penn-
sylvania Ohio, Kentucky, and Illinois. Because of the dense popu-
lation oi this region, the output is far from being sufficient for its
requirements, and it draws large quantities, either of crude oil or of
refined petroleum products, from the Mid-Continent-Gulf area.

There is no production of crude petroleum along the eastern Atlantic
coast. The wells nearest to the coast are in western Pennsylvania
and western West Virginia, and, as just stated, these wells have no

38&%-S. Doe. 267, 7141--2 9



COST OF CRUDE PETROLEUM

surplus to be sent eastward, although on account of the high quality
of the oil certain quantities of the refined products derived from it,
especially lubricants, are marketed along the seaboard and in other
parts of the county. The great population along the Atlantic coast
is priialrily dependent on petroleum either from the Mid-Continent-
Gulf area or from Venezuela.
The consumption of petroleum products is nation-wide. That of

gasoline, the most important single product in value and, beginning
with 1929, in quantity, is more or less proportional to the number of
automobiles, which in' turn is roughly proportional to the population.
The consumption of fuel oil, until 1929 the largest product in terms
of quantity, is more irregularly distributed, being affected greatly by
the relative abundance of coal, water power, and, recently, natural
gas.
The location of the refineries which transform crude oil into prod-

ucts ready for consumption is not determined exclusively by the
geography of the production of crude oil, nor exclusively by the
geography of consumption of finished products, but by a combination
of these factors. The location of refineries, moreover, is greatly
influenced by the fact that transportation by pipe line and transpor-
tation by water are both very much cheaper than transportation by
rail. The pipe line lends itself especially to the movement of crude
oil, although to some extent refined products are also transported
in that way for considerable distances.
The crude oil of the California, Rocky Mountain, and eastern oil

regions is for the most part refined at plants located within these
regions respectively, and fairly close to the oil wells. The situation
is different with respect to crude from the great surplus area of the
Mid-Continent-Gulf States. This is refined: (1) By plants in or near
the oil fields themselves; (2) by plants in the north central section
of the country (for example, near Chicago and near St. Louis), which
has little or no crude production; these refineries receive the Mid-
Continent-Gulf crude by pipe line; (3) by plants along the Gulf of
Mexico, fairly close to the oil regions and accessible to cheap water
transportation; and (4) by plants along the eastern Atlantic seaboard
principally near Philadelphia, New York, and Baltimore, which
receive the crude chiefly by tank vessels.

In view of the geographic location of crude-oil production, of re-
fineries, and of the consumption of petroleum products, the compe-
tition of Venezuelan crude oil and its products naturally has to do
chiefly with the Mid-Continent-Gulf producing region, the Gulf
and eastern Atlantic refining regions, and the eastern Atlantic con-
suming region. At least two-thirds of the Mid-Continent-Gulf crude
is refined either along the Gulf of Mexico or along the Atlantic sea-
board. The Gulf refineries ship large quantities of finishedproducts
by water to the eastern Atlantic seaboard, while the products of the
Gulf crude refined on the Atlantic seaboard itself are largely con-
sumed in that region. Apart from the interior, which is less acces-
sible to imported oil from the standpoint of transportation, the North
Atlantic seaboard States constitute the only major region which
requires petroleum from outside its own borders. The Venezuelan
crude naturally seeks this area.

In order to compete the picture of the geography of petroleum, it
is necessary to note that the United States is a large exporter of
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petroleumiproducts. Apart from the exports from the Pacific coast
to the Orient and to South America, our foreign sales are made
chiefly from the Gulf and Atlantic coast refineries.

A. COST AT THE WELL IN THE MID-CONTINENT-GULF AREA

1. METHOD OF DETERMINATION OF ^DOMESTIC COSTS

The requirement of the law, that the investigation should be com-
pleted and the report made in eight months, imposed upon the
Tariff Commission the necessity of adopting the most expeditious
method of cost finding. The size of the petroleum industry and the
large number of producers, moreover, precluded any minute or
extended examination of the books of the producers in the time
allotted. The method adopted was one which was considered most
convenient from the point of view of those who were asked to submit
-their records and at the same time was considered adequate from the
standpoint of accuracy.

(a) Use of questionnaires; comprehensiveness of returns.-Cost sched-
ules were mailed to 113 producers (including those in other fields as
well as in the Mid-Continent-Gulf area), each of whose annual output
was listed as 1,000,000 barrels or more. The output of these large
producers constitutes about two-thirds of the United States production.
Several other producers were subsequently added to this first list,
whose output was less than a million barrels each.

Agents of the commission were sent to the oil producing regions to
confer with the officials and employees of these-larger companies and
assist in the work of filling out the schedules. early all of these
companies submitted the information requested by the commission.
Ninety-six companies, producing 467,114,613 barrels of company-
interest oil (that is, that part of the output which becomes the prop-
erty of the producing concern, excluding that turned over-to the land
owner as royalty), reported upon the business of 1927; 105 com-
panies, producing 478,573,105 barrels of company-interest oil,
reported upon the business of 1928; and 109 companies, producing
558,804,248 barrels of company-interestoir-oi-MrteU upoml tDe busi-
ness.of 1929. The royalty oil included in the returns amounted to
73,212,275 barrels for 1927; 74,872,556 for 1928; and 89,622,289 for
1929.

In order to secure a sample of the costs of the smaller producers
cost schedules were mailed to an additional list of 500 companies and
individuals (including those in all the oil regions) listed as producing
less than 1,000,000 barrels a year. Half of these additional schedules
were sent to companies listed as having a production between 100,000
and 1,000,000 barrels a year, and half to those listed as having a
production of less than 100,000 barrels a year. These producers were
selected at random-but with regard to geographical distribution-
from a list of 2,500 producers secured from the petroleum division of
the Bureau of Mines. Schedules were filled out for the year 1927
and forwarded to the commission by 139 of those producers, with an
output of 21,492,448 barrels of company-interest oil; by 155 producers,
with an output of 20,967 832 barrels of company-interest oil for 1928;
and by 167 producers with an output of 20,096,408 barrels of company-
idterest oil for 1929. The royalty oil included in these returns
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--amounted to 3,144,259 barrels for 1927; 3,025,917 barrels for 1928;
and 3,088,627 barrels in 1929.
The proportion of the entire United States output represented by

the combined production of company-interest oil of the large and
small companies reporting to the commission, was, for 1927, 54 per
cent; for 1928, 55 per cent; and for 1929, 57 per cent. If the royalty
oil were added to the company-interest oil, the proportions to total
domestic output would be 63 per cent for 1927; 64 per cent for 1928;
and 67 per cent for 1929. For the Mid-Continent-Gulf area, used as
the basis of comparison of costs with those of Venezuelan oil, the
proportion of output covered by the returns was even larger than for
the country as a whole.
The figures submitted by the reporting companies, large and small,

were tabulated by the commission, only a negligible number being
rejected and then only because of obvious and glaring errors.

(b) Form of Co8t questionnaire used.-A very condensed and simpli-
fied cost schedule was used in order to facilitate the work of the com-
panies in furnishing the desired information, and to expedite the
investigation. The items called for on this schedule were as follows:

1. Name of company.
2. Name of pool, field district, or zone.
3. State in which located.
4. Approximate gravity--of oil.
5. Base-whether asphalt, paraffin or mixed.
6. Production (barrels)-

(a) Gross.
bCompany interest.
(e Other interest.

7. Expenses-
(a) Depletion of leasehold cost.
(b) Amortization of tangible development cost.
(c) Intangible development cost.
(d) Current operating costs.
(e) General and administrative expense.

8. Income
(a) Sales of oil, barrels, and amount received.
(b) Sales of gas, amount received.
(c) Miscellaneous revenue.

Supplemental information was obtained with reference to the
investment of the companies and interest at 6 per cent was computed
on the -value of the assets.

2. CALCULATrIONS ON THE BASIS OF COMPANY-INTEREST OIL

It is customary, though not universal, for the ownership of oil lands
to remain in other hands than those of the operating concerns which
produce the oil. In such cases a payment is made to the owner of
the lands, usually in the form of a proportion of the oil produced.
The most customary royalty in the United States is one-eighth of the
output. In Venezuela the royalty is about 9 per cent of the output.
The commission2 for the general purposes of this report, has cal-

culated average unit-costs both in the United States and in Venezuela,
by dividing the total costs of the producing concerns by the quantity
of company-interest oil, that is, excluding royalty oil. That is,
generally speaking, the divisor in ascertaining the average cost per
barrel is in the United States, seven-eighths of the oil produced, and
in Venezuela, 91 per cent of the oil produced. This method of cal-

12



dBST 01 ORUbt ftTRLtUM 1

culating average costs is that customary in the trade and appropriate
for most economic purposes.
The amount of royalty is, on the average, slightly more than one-

eighth. It ranges, however, from a small fraction to as much as 47
per cent. When the percentage going to the royalty owner is as
high as the latter figure it indicates that the producer is develoing
the property on a share basis, as in such cases nothing is reported for
leasehold costs.

Another possible method of calculating average cost is to divide the
costs reported by the producing companies by the total quantity of
,oil produced, including royalty oil. This procedure necessarily gives
an average such that the producing companies could not sell at that
cost without incurring a loss.

Still another method is to calculate the value of royalty oil at
current market prices, add this to the costs of the producing companies,
and divide the sum by the total quantity of oil produced, including
royalty oil. Under this method the unit cost will vary according to
the market price of the royalty oil. If the price of royalty oi is
greater than the cost of production, the average thus cornputed *ill
be higher than the average based on company-interest oil alone; if
the market price is below the cost of production, the reverse will be
the case.
For general purposes this method of calculating costs is therefore

less significant than that based on company oil alone. If, however
it is desired to determine what part of the costs of producing oil con-
sists of payment to landowners (whether in the form of a share of the
oil produced or in the form of purchase price paid for leaseholds) this
method is the necessary one. It has therefore been used for this
particular purpose in the present report;'- -ee- Part4.)

3. CREDIT FOR BY-PRODUCTS

In addition to the production of crude oil, -large companies often
operate gas properties, engage extensively in buying and selling crude
oil, and carry on other operations quite extraneous to a strictly crude-
oil producing enterprise. The snialler producers, on the other hand,
have less diversified operations, and many of them engage only in
crude-oil production. The questionnaires submitted to the com-
panies by the Tariff Commission called fdr careful separation of the
expenditures and receipts between the crude-oil producing business
and other collateral enterprises. Natural gas, however, is frequently
a by-product of the oil industry rather than a separate enterprise.

in all cases where oil flows freely to the surface, gas is produced
coincidentally with the crude petroleum. Some companies utilize
this gas in various ways while others permit it to flow as waste into the
air. Natural gas is utilized extensively in some States for producing
carbon black. It seems to be the usual practice in these States to sel
the gas to a separate company or subsidiary, which undertakes the
carbon black production independent of the crude-oil producing com-
pany. In other places gas is sold extensively for heating and lighting
purposes. This practice is especially common where the oil feld is
near some rather large metropolitan or industrial district, but gas
pipe lines are being constantly extended to longer distances.
ceipts from gas and miscellaneous sources have been placed as by-
product credits against the cost of production of the crude oil.

13
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4. OVERHEAD EXPENSE

Methods of allocating overhead applicable to-crude-oil production
differ radically between companies. Some concerns, at least for
income-tax purposes, compute these expenses on a flat per barrel
basis, irrespective of the field, district, or lease from which the oil was
produced. This is equivalent to saying that overhead cost is the same
for all crude oil produced by the company notwithstanding the fact
that operating conditions differ radically between fields or even
districts. Another basis that is used to allocate overhead to districts
or leases is according to the amount of other operating expenses that
can be directly assigned to the different districts or leases operated.
On this basis a proportionately larger share of overhead is allocated
to properties having larger operating costs. Although the proportions
may not be correct, nevertheless this basis probably more nearly
conforms to actual conditions than a flat per barrel proration. It
seems obvious that more overhead (per barrel of crude oil) should be
charged to an old property with wells which are being pumped than
to a new property with free-flowing or gusher production.
A third basis for the allocation of overhead is to prorate it according

to the number of producing wells within each district or lease where
the company is operating. As this would have the effect of allocating
as large an amount to a well producing a few hundred as to one pro-
ducing thousands of barrels per year, the costs as submitted for com-
panies, making their allocation. in this manner were-revised on a
per-barrel basis.
Under the caption of general and administrative expense, companies

were requested to report all expenses of an administrative nature, as
well as others not having a direct bearing on production in any one
district, such as dry-hole and test-well expenditures, abandonment of
such properties as were found nonproductive or which were abait-
doned prior to having been amortized through depreciation or
depletion, rentals paid on nonproductive leases, amortization
of nonproductive leasehold costs, engineering, geological and land
department expenses.

5. LEASEHOLD VERSUS 1)DEVELOPMENT EXPENSE
In addition to the payment of a share of the oil produced as royalty,

producing concerns often pay to the owners of land large sumis for
the privilege of obtaining a lease of their property for oil purposes.
These payments or allowances for depletion are designated as lease-
hold expenses. The policy of a company with respect to expansion
of production has an important effect upon the relation of this item
of cost -to the item of development expenses. Some companies elect
to acquire undeveloped or unproved properties, while other companies
pursue a. more conservative policy of acquiring only proven properties.
In the former case leasehold costs and rentals are likely to be small,
but development expense, including geological work and dry-hole
costs, is likely to be large. Where the more conservative policy is
followed, on the other hand, leasehold cost is likely to be large and
development expense small.
Some companies amortize leasehold cost over the period the lease

has to run or until oil has been discovered, at which time the balance
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remaining is depleted on the ratio of unamortized value to possible
recoverable oil. Should the lease prove worthless prior to expiration,
the companies either write off the unamortized value and cease pay-
ment of rentals, or capitalize leasehold costs and rentals and write
them off at the expiration of the lease. Because of the interrelation-
ship between leasehold cost and development expense it is necessary
that these items be considered together in making comparisons
between companies.
Development expenses are classified for income tax purposes as

tangible expenses which include buildings, equipment, casings, etc.,
and intangible expenses comprising only the labor cost. The taxpayer
is required to capitalize the tangible expenses and "write them off"
or depreciate them on an annual basis irrespective of the quantity of
oil produced.1 With respect to the intangible (labor) development
expense, on the other hand, the taxpayer is allowed two alternatives:
He may capitalize this expense and pro rate or deplete it over the total
oil produced; or he may charge it off as a current operating expense in
the year in which it is incurred. The only requirement is that the
taxpayer must follow consistently whichever practice he first decides
upon. Without interfering in any way with this option concerning
intangible development expense, the Bureau of Internal Revenue
has required the taxpayer to show the total amount of this expense
that has been incurred since 1925. 'With but few exceptions, however,
the taxpayers have elected to charge intangible development expense
against current operations, that is, they have, chosen the second
alternative. Probably income tax practice has bees followed by most,
of the companies in reporting these expenses to the commission.

6. DRY-HOLE EXPENSES

In the course of developing an oil property it is inevitable that some
dry holes will be drilled. Dry holes will result from efforts to locate
oil pools before the property has becomeproductive; and after the
property has become productive other dry holes will be drilled as a
result of the practice of drilling offset wells. A difficult question
arises as to when a dry-hole expense is bona fide development cost and
when it represents wildcatting or general exploration cost. It is
certainly true that in the course of developing a particular property
the expense of drilling certain dry holes, whether on the property
or not, is a legitimate item, of exploration cost. Dry-hole expense
incurred only on productive properties as indicated above, does not
tell the whole story since in the course of development many dry holes
that represent legitimate costs (of exploration and development) are
drilled on properties that never becomeproduetive; this drilling must
be undertaken to some extent in order to locate the good properties.

7. INTEREST ON INVESTMENT

With the exception of eight companies, investment in leasehold,
tanigible development, capitalized intangible development, and equip-
ment, was submitted together with reserves for depletion and depre-

I I It should be noted that probably the larger part of these items, such as casings, derricks, etc.,becorne
worthless when the oil deposit is depleted. In other words, the useful life of the tangible equipment, de-
pends upon production of oil rather than the lapse of time, and hence should be depleted rather than de-
preelated.
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ciation. Net investment (gross after deducting reserve) was used in
calculating interest at six per cent. For those companies which did
not submit figures on investment, the average net investment, oh the
per barrel basis, of the companies which did report this item, was used.

8. CLASSIFICATION OF EXPENSES
Basing their reasoning on the foregoing considerations, the commis-

sion issued instructions to the companies to classify their expenses
in the following way:

(a) Depletion of leasehold cost should be based on aggregate cost
of producing leases, within reporting district, and total estimated
recoverable oil.

(b) Amortization of tangible development costs should be the
amount of depreciation charged on all tangible property, such as
derricks, casings, tubing and rods, pumping equipment, line pipe
and fittings, tanks, temporary buildings, etc.

(c) Intangible development c08ot.-All expenditures incurred in the
development of producing properties should be included under this
heading. This should cover all labor, teaming, supplies, fuel and
water, drilling, rig expense, rental of equipment, erecting temporary
camp sites, etc., incurred in the development of producing properties.

(d) current operating costs.-Expenses such as labor, teaming,
supplies, fuel and water, pumping, repairs, torpedoes, cleaning out,
insurance, taxes (income tax not to be included), general lease expense,
and any other incurred in the actual production of oil should be
included under this caption.

(e) General overhead and administrative expense.-This should ii-
clude prorated amount, charged to each producing district, of such
items as officers' and office salaries, office supplies and expense, tele-
phone and telegraph, automobile and truck expense, contributions,
legal and auditing, depreciation on other company assets not directly
chargeable to specific districts, engineering and geological expense,
abandoned or canceled leases, dry hole and test well contribution,
exploration costs, etc.

9. COST OF PRODUCTION PER BARREL
The results of the commission's investigation of costs of production

of crudle petroleum are shown inldetail in Part III of this report.
Here it is sufficient to give the summarized results as regards the cost
of pro(hleing oil in the Mid-Continent-Gulf region, which furnishes
the basis for comparison with the cost of Venezuelan oil.
The returns were tabulated so)aratoly for large companies, produc-

ing one million or more barrels oech (that is, on the basis of th)oir total
production in the United States, and not merely their production in
the Mid-(C8ontinent-Gulf region), and for smaller companies. The
combined average for both large and small companies is substantially
the same as that for the large coml)anies alone, because the great bulk
of the production covered by the returns was that of the large con-
panies. 'For the throo years 1927-1929 combined, the cost data
covereI 1,318,983,000 barrels of oil (including both company-interest
and royalty oil) produced by large companies, and 30,510,000
barrels produced by sinall companies, a total of 1,349,493,000 barrels
in comparison with a grand total output of the Mid-Continent-Gulk
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region dgri-g those yews reportedby the Bureau Of Mines, per-
~einn diw~iqi, o60,842,035,000 barrels;.- Tkie returns, orahse0i artp
year covered substantially the same proportion of the output of that
year.
The averages given in the accompanying table are obtained by

dividing the total costs incurred by the producing companies by the
,quantity of company-interest oil produced. Thus calculated, the
average cost of production for the three years taken together was
$1.10 per barrel for the large companies, and $1.08 for the small
companies; the combined average for all reporting companies being
$1.10. For 1927 the average cost for all companies was $1.20; for
1928, $1.07; and for 1929, $1.04.

TABLE L.-Average cost per barrel (company-interest oil) at wells in the Mid-
Continent-Gulf area, large and small companies combined, 19V7-1929

[Cost per barrel

Weighted
1927 1928 1929 average Per cent

1927-1929

Production: (thousand barrels)-379, 664 383,158 417,090 1,179,912

Expenses:
Depletion of leasehold-----------.. $$0. 13 $0. 1 $. I1 $0. 12 10.91
Amortization tangible development -- .18 . 16 . 15 . 16 14. 58
Intangible developlllent --.28 , 22 . 24 .24 21.82
Currentoperati-g.-- .28 .27 27 .28 25.45
generall and administrative -- .30 29 27 29 26. 36

Total expenses-.---.-- .-- 1.17 1.05 1.04 1.09 99.09
I)teuct gas sales and miscellaneous revenue-.. 06 .07 08 .07 36

Net cost, excluding interest-.1. 11 .98 96 1.02 9a 73
Interest at (1 per cent on investmlent-- 09 .09 .08 .08 7.27

Nut cost including interest- 1.20 1.07 1.04 1. 10 100.00

Average sales value atwell-1.31 1.16.22811.- -

The table distinguishes between the direct expense of production
ftnd interest on investment. For the three years together, the average
direct expense for large and small companies combined amounted to
$1.09 per barrel. From this is deducted the credit for by-products
obtained as incidental to the business, consisting chiefly of sales of
gas, and amounting on the average to $0.07 per barrel of crude oil
(comipany-interest) produced. With this deduction the net direct
expense averaged $1.02 per baiTel. Adding interest on investment,
calculated at 6 per cent and amounting on the average to $0.08 per
barrel, the total net cost of production becomes, as already stated,
$1.10 per barrel.

All five of the items of direct cost distinguished in the returns bulk
large, both for the bigger companies and the smaller concerns. For
the small companies the largest single item is that of operating cost,
consisting chiefly of cost of pumping wells, but for the large com-
panies the largest single item is general and administrative expense,
which slightly exceeds that for operating cost. An important fraction
of the general and administrative expense is made up of the cost of
drv hol~ed
The average sle value at the well exceeded the net cost including

interest in each of the three years. In 1927 the average sales value

9.869604064

Table: Table 1.--Average cost per barrel (company-interest oil) at wells in the Mid-Continent-Gulf area, large and small companies combined, 1927-1929
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was $1.31 per barrel as against a net cost of $1.20 per barrel; in 1928
the sales value was $1.16 and the cost $1.07; in 1929 the sales value
was $1.28 and the cost $1.04, while for the three years combined the
sales value was $1.25 per barrel as against a net cost of $1.10 per
barrel.
B. COST OF PRODUCTION OF CRUDE PETROLEUM IN VENEZUELA

1. INTRODUCTION-POSITION OF THE VENEZUELAN PETROLEUM
INDUSTRY

(a) Development and potential production in Venezuela.-Although
exploration and development work started a number of years earlier,
large scale production of petroleum in Venezuela did not begin until
1925. Areas known to contain petroleum are enormous and it has
been said that only additional drilling and transportation facilities
are necessary for oil production on a scale similar to that in the
United States. It is probable that many other vast fields in Vene-
zuela still remain to be proved.

TABLE 2.-Venezuelan production of crude petroleum, 1917-1930 (6 months)

Year | Quantity Year Quantity

Barrels of 4* Barrels of 4t
gallon gallons

1917- 120,000 1924--- 9,042,000
1918 .- 33, 000 1925-19,687,000
1919 425,000 - -----------192- 36,911,000
1920 457,000 1927-- 63,134,000
1921 1, 43:3,000 1928-105,749,000
122-- 2,201,000 1929-137,388,270
1923------------------------------i 4,201, 000 1930 (6 months)-66,340,787

Source: Alineial Resources, Part 11, bureau of \lines, except 1929and 1930, which are front O'Shaugh-
nessy's South American Oil Reports.

The bulk of the petroleum produced in Venezuela at present comes
from Lake Maracaibo. Smaller quantities are produced in the
surrounding basin and in other sections of Venezuela. The main
producing region of the lake is comprised in the so-called Bolivar
coastal fields situated on the eastern shore. In this section the
Lagunillas and La Rosa-Ainbrosio fields account for the major part
of the production, in 1927 the output amounting to about 78 per
cent of total Venezuelan production and in 1929 to about 94 per
cent. The map opposite this page shows the principal petroleum-
producing fields in Venezuela.
Because ocean tankers can not enter Lake Maracaibo, the oil from

this area is shipped in shallow-draft tankers to deep-water terminals
where it is transferred to ocean tankers for export to the United
States aind Europe, or goes direct to refineries, located in the Dutch
West Indies.

(b) Principal producing companies.---Four companies control the
output in the Bolivar coastal fields. The, Standard Oil Co. of Indiana,
through its subsidiary the Lago Petroleum Corporation, controls the
concessions under the lake bed, except the "marine zone," a strip
3,300 feet wide extending under the water aroun(1 the entire shore
of the lake, which is controlled by the Venezuela Gulf Oil Corpora-
tion, subsidiary of the Gulf Oil Corporation of Pennsylvania, and the

9.869604064

Table: Table 2.--Venezuelan production of crude petroleum, 1917-1930 (6 months)
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Creole Petroleum Corporation, subsidiary of the Standard Oil
Co. of New Jersey. The Royal Dutch Shell Co., through its sub-
sidiaries, controls the concessions on the shore. Production of
petroleum in Venezuela is about equally divided between the Ameri-
can companies and the subsidiaries of the Shell Co.
The following tables show production by companies and by fields in

Venezmela for the years 1927 to 1930 (6 months):

TABLE; 3.-Crude petroleum: Productjon in Veneztuela by companies, 1927-1930
"(,months),

[Barrels of 42 gallons]

19301927 1928 1929 (6 months)

American companies:
Lago 2-16,301,858 30, 938W,45 36,737, 6 18,232,409
Creole Petroleum Corporation . . . 12,237, 822 7,54O,273 2,781,671
(huE1f .-. 13,891, 279 3, 730, 771 29,967,728 11,274, 87
(Oulf Venezuela Petroleum . 7,945,735 () ()
general Asphalt- 317,192 437,000 4,000 252,100
Falcon Oil (corporation.-.------657,269 ....... .. ...

Total Anierlcan- -'01.10327 ,947, 062 74i 77, 867 32, 541,057- .~ _i __, . " -

Shell companies:
Venezuela Oil Concessions... -.....- 20,832,854 36, 160,906 45,294,900 20, 636, 740
Caribbean Petroleum----.-- 10, 160,68 14 146 981 15374, 040 9,887,143
British Controlled Oil Fields (Ltd.)-2,482,063 1, 853, UW 2,041,673 1,006,347
Colon 011 Company . ----------------------------- 2,370,500

Total Shell------------ 33,475,675 52,151, 446 62,710,613 33,799,730
Grand total--6----------3,-985-,902- 108,098, 508 137,388,2701 66,340,787

I Source: O'Shaughnessy's South American Oil Reports.
I Includes Lagomax Co.
I Included with Gulf.

TABIJB 4,-Crude petroleumn: Production, by fields, in Venezuela, 1927--1980
[6 months] I

[Barrels of 42 gallons)

Im ~~19301927 1928 1929 (6 months)

lAgunillas--...--. -------- 29, 772,217 63,111,969 82,512,128 35,945,161
La Rosa-Ambroso--2--------------.-..--2 088,464 28,390,768 36,310,022 16,193,226
Mene Orande .- -- ------------ -- 9,874,631 14,146,981 16,374,040 8,494,843
El Meno------- 2.6 ,023 I)863,659 2,041,673 1,005,347
Benitez - ----------------------------- 2 801,102 168,251 61-6,727 '454,751
Ouanoco---1--------------------------------614,300 437,000 420,000 262, 100
Concepcion...2....-.6.....-.-.-.-............2623,9 (3) 69,722 1,055,862
La Imaz------- 227, 371 (3) 35,402 176,707
TiaJuana-16.----------.Z2,66
Tarra 2,370,600---------------------------- - - -------------- 2,370, h0
All other 1------- . _,39 800

Grand total .-.. -. 4, 436, 926 1lo8. 098,0 137, 388, 270 67,340,787

I Source: O'Shatighnessy's South American Oil Reports.
Shut In part of year.

'Shut In.

(c) Developments outside th~e Lake Maracaibo field.-In addition to
the four major producing companies in Venezuela, more than 30 others
are engaged in exploration for oil, hold concessions, or are actually
drilling wells, some of which are now producing. Much of the de-
velopment work, however, has been reduced or stopped during the

9.869604064

Table: Table 3.--Crude petroleum: Production in Venezuela by companies, 1927-1930 (6 months)1


Table: Table 4.--Crude petroleum: Production, by fields, in Venezuela, 1927-1930 [6 months]1
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pst yp, following the general curtfilment policy with respect to
pw4dvt6o6 of crude oil.
Th- State of Zulia which nearly surrounds Lake Maracaibo, aud

hence *goounts for the major part of the Venezuelan production of
oi, is 90o the scene of much new development work outside the
Maracaibo Basin, more especially in the areas west, southwest, and
southeast of the lake, in one or more of which the four large com-
panies and about 20 other companies, many of them American, hold
concessions. Many concessions have been granted in the State of
Falcon, bordering Zulia on the northeast, and in the State of Mono-
gas, about 500 miles east of Lake Maracaibo.
The Creole Petroleum Corporation has been carrying on develop-

ment work for seven years in the State of Monogas, easternVenezuela.
It is reported that future production may be obtained on a large
scale over an area of about 2,100 square miles. The company has
undertaken the building of wharves, pipe lines, storage tanks, camps,
highways, -nd a railroad. A total of 39 wells was reported to have
been drilled to September 1, 1930, of which 18 were under production.
The first tanker of crude oil was shipped from this field in September.
The oil is reported to be of lower gravity than that from the Mara-
caibo Basin.
The Standard Oil Co. of New Jersey is also ex loring or drilling in

the States of Falcon, Sucre, and Zamora, and in VIe territry of Delta
Amacura; the Standard Oil Co. of Indiana and the Gulf Oil Corpora-
tion, in the State of Monogas, and the Shell interests, in the States of
Falcon and Monogas.
Other well-known American companies or their subsidiaries are

exploring or holding and developing concessions in Zulia, Falcon, or
Monogas. Among these the following American c9Qnpai.s niay be
mentioned: Standard Oil Co. of California; California Petroleum
Corporation; Union Oil Co. of California; Atlantic Refining Co.;
Texas Co.; Pure Oil Co.; Beacon-S n Oil Co. (also holding concessions
in the State of Trujillo); American Maracaibo Co.; New England Oil
Co.; Richmond Petroleum Co.

(d) Capital invested.-It is reported ' that the capital invested in
petroleum by the Shell companies and the principal American com-
paniies in Venezuela is $105,378,000 and $184,122,000, respectively,
or a total of $289,500,000. It is also reported ' that the Creole
Petroleum Corporation has invested in various works of exploration
and drilling in Venezuela the sum of $63,000,000.

(e) Curtailment of production.-Under a gentleman's agreement, a
restriction of crude oil production in Venezuela has been in effect for
some time. The estimated. potential production of all producing
and shut-in wells in October, 1930, was about 593,300 barrels daily
and 'actual production was at the rate of 383,500 barrels daily-about
two-thirds of potential production. Of the estimated curtailment
about 133,200 barrels was in the Laguinillas and La Rosa-Ambrosio
fields.

In response to a resolution of Oklahoma oil producers in December,
1929, the Royal Dutch Shell proposed in February, 1930, curtailment
of Venezuelan production for the year, proportionte with the year's
curtailment coinpared with 1929 in the United States. In Septem-
WWorld Petroleum, December, 1030, p. 548.
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in Venezuela. The oil is shipped in lake tankeifs from Lake irhdibb
to these refineries, and the gasoline is exported to the United States
and elWwhere, thus untfor the large mcre06 in our impotts
of gasoline in recent years. These two companies do not export
Venezuelan crude to the United States. The two largest refineries
are equipped with modern cracking units, so that the gasoline yields
are substantially higher than in topping operations, with the result
that gasoline is probably the principal product in value, although not
in quantity.
-Two of these refineries Are operated by the Dutch Shell interests

on the Island of Curacao, Dutch West Indies. (See map.) They
have daily capacities of 175,000 and 17,500 barrels. The smaller
refinery has no cracking equipment. Late in 1928, the Lago Petro.
leum Co. commenced operation of a refinery of 110,000 barrels daily
capacity on the neighborinjv Island of Aruba. (See map.) The
total daily capacity of the three refineries is 302,500 barrels of
crude oil.

In 1929 there were exported from the Dutch West Indies 9,713,579
barrels of gasoline, 158,519 barrels of kerosene, 1,042,195 baxrels of
lubricating oils, 6,166,014 barrels of gas oil, 54,430,544 barrels of fuel
oil, and 800,016 barrels of Diesel oil. Due to greater production by
the Lago refinery, imports of gasoline into the United States from the
Dutch West Indies increased from 7,494,107 barrels in 1909, to
i5,472,685 barrels in 1930, and represented, respectively, 84.8 and
91.4 per cent of the total imports of gasoline.

In addition, the Shell interest have one refinery of 20,000 borls
daily capacity, the West India Oil Co., one of 2,000 barrels daily
capacity, and the Lago Petroleum Corporation one of 5,000 barfly
daily capacity in, Venezuela. These are all located in the Maracaibo
region. There is one refinery in Colombia, and 17 in Mexico, a large
percentage of the capacity of which has been inactive recently.

2. COST DATA FOR CfAUDE PMTROLEUM IN VENEZUELA
The methods used in ascertaining and classifying costs were Similsr

to thoge used in the ease of domestic crude, as already described.
Questionnaires were sent to the four principal producers of petroleum
in the Maracaibo Basin at the same time that domestic producers
were asked to submit their costs. The four companies, namely the
Creole Petroleum Corporation and subsidiaries, the Lago Petroieum
Corporation, the Venezuela Gulf Oil Co., and the Royl Dutch Shell
group, submitted cost figures for the years 1927, 1928, and 1929.
The quantity of petroleum upon which the four companies reported
costs represented 87.1 per cent of the total Venezuelan production
in 1927, 89.7 per cent in 1928, 89.5 per cent in 1929.
The net cost of the Venezuelan oil, at point of transfer to ocean

tankers, including interest on the investment of the companies, wa
found to be $0.87 per barrel in 1927, $0.63 in 1928, and $0.56 in 1929.

.6* .fttm ft
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The 3-year weighted average was $0.65 per barrel, computed on a
total 3-year production of 272,738,214 barrels of oil. The sale or
transfer value of oil reported by these companies was $0.94 in 1927
$0.65 in 1928, and $0.60 in 1929-$0.685 for the 3-year weighted
average. However, actual sales reported show a value of $1.14
for 1927, $0.77 for 1928, and $0.79 for 1929; or a weighted average
for the three years of $0.847.
TABLE 5.-Crude petroleum: Unit cost per barrel of Venezuelan oil delivered at

loading point for 1927-29, and sales value of production for same period

Item 1927 1928 1929 3-Year

Expenses:
Depletion--------------------------------..- $0. 0273 $0. 022A $0. 0159 $0. 0210
Amortization-.----------.0815 .0|26 . 0694 .0694
Intangibledevelopment-*. 1806, . 0926 . 0936 . 1107
Operating-...-.-.------------ .1274 .1127 .00 .1932
General and administrative-------...2456 1799 . 1684 .1880

TOtAlexpense-. .6024 . 4702 . 4332 . 4923
Less miscellaneousrevenue-....0...0... 0061 . 0128 . 0092

Netcost.-. 66558 .4641 .4204 .4831
-TFranSp1ortationI to lo1.(iing p)oint-.03 .. .W70840 1.0769 : 082$

Net cost at loading p)oin1t..........-..7495 5481 .497:3
Interest oninnnvetnent-.---------.-.-. 1229 .0790 .0642 .0811

NcetmC{4t a6nd interest-..8724, .6271 |51 . u6470

Sale or transfer value of 1)rodllctiofl-n-.- .9353 6451 .6044 .6863

Quantity of production covere(i (barrels)-.-.-.51, 97, 400 |9s4,812, -96 1122 928,728272,7448, 214. . . . ~~~~~~~~~~__._.._

The average gravity of the petroleum for which costs were obtained
was 19.5° in 1927, and 19.30 in 1928 and 1929. Only a portion
of this oil, however, was exported to the United States, the average
gravity of which was 18.30, as reported by the producing companies
n each of the three years, 1927, 1928, and 1929. This compares
with an average gravity of Venezuelan crude, reported by Atlantic
coast refineries as received by them, of 18.9° in 1927, 18.7° in 1928,
and 17.90 in 1929.
There are various taxes in Venezuela covering exploration, exploita-

tion, and production; stamp taxes for titles, maps, and ships' mani-
fests; and a navigation license fie and buoy tax on vessels navigating
Lake Maracail)o and the channel to the sea. The taxes now in force
are generally based on the petroleum law of 1928. Prior to that time
special concessions were granted to various companies at specifically
determined rates which are still in force.
These various taxes wore all included in the Venezuelan costs of

production, except the production or royalty tax, which has been
treated in the same manner as royalty in the United States. That
is to say, Voenezuelan costs are based on company-interest oil, and cash
paid as royalty in lieu of oil has not, been considered as an itemi of
costs.
The Vonozuolan Government owns all the subsoil rights in the

country, by virtue of which it levies a production or royalty tax
on petroleum. Under the petroleum law of 1928, this tax is 10 per
cent," to be paid in cash or in kind. If paid in cash, a minimum of 2

Unier coweslef'sio gRahltedl prlor to 192$, rate of nbouit 0 per cent is still in force.

9.869604064

Table: Table 5.--Crude petroleum: Unit cost per barrel of Venezuelan oil delivered at loading point for 1927-29, and sales value of production for same period
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bolivars per metric ton (5.8 cents per barrel of 42 gallons) is specified..
On concessions covered by waters of the sea, lakes, or navigable
rivers, the tax is reduced by one-fourth. In such concessions the
exploration and exploitation taxes- are reduced by one-half.- Ih
the case of some of the present producers in the Maracaibo Basin
there are underlying royalties which involve some of the original'
concessions.
The buoy tax is based on the registered tonnage of the tankers.

employed in exporting oil to foreign countries. It amounts to 2
bolivars per registered metric ton to all countries, except the Nether-
land West Indies, to which it is 1 bolivar under the terms of a 25-.
year concession.

After receipt of the questionnaires, representatives of the com-
mission visited each company to obtain additional information
necessary to establish costs comparable with those of the domestic
producers. Unlike domestic producers, whose costs stop at boundary
line of lease where sales are made, Venezuelan producers include the
cost of transporting crude petroleum by lake tankers from Lake
Maracaibo to the point of transfer to ocean-going tankers. Costs have
therefore been calculated for both domestic and Venezuelan pro-
duction at "point of sale" and include for Venezuela interest on
investment in lake tankers.

Producers of petroleum in Venezuela are obliged. to spend large
sums in the construction of living quarters, hospitals, roads, and other
conveniences to afford proper living conditions for employees, whereas
in the United States this is seldom done. These'expenditures explain
the large interest charge apparent in Venezuelan costs of production.
The average depth of wells in the Bolivar coastal fields (Laguinillas,

La Rosa, Ambrosio, Punta Benitez, Tia Juana) is about 3,500 feet
of the wells in Mene Grande field, about 2,500 feet, and in the El
Mene field, about 1,150 feet. The average depth of wells in Venezuela
is considerably less than the average depth in the United States. The
average daily production of wells in these principal fields is about
3,000 barrels per well, which would be reduced under the present
curtailment program. In the United States the estimated average
daily initial production of all wells was 341 barrels per well in 1927,
and 668 barrels per well in 1928. The average daily production of
wells in certain flush fields in Texas, California, and Oklahoma, varies
from 1,000 to 14,000 barrels and over. These facts as to depth and
size of wells have an important bearing on relative costs per unit.
C. COST OF TRANSPORTING AND DELIVERING MID-CONTINENT

GULF CRUDE TO ATLANTIC SEABOARD

1. INTRODUCTION-THE METHOD OF MARKETING CRUDE PETROLEUM
Crude petroleum, as it is first brought to the surface, contains

varying percentages of water and sand or other sediment. It is run
into settling tanks, in order to separate the oil from the impurities.
When a crude-oil purchasing company buys the oil from the pro-
ducer, a deduction is usually made to allow for water and sediment
which remain in the oil. The amount which may be deducted is
fixed by law in Oklahoma and Kansas at 3 per cent and in Texas at
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2 p e cent." Alldwaics arx sorntikAs' baeed oh adks tw;tBy *NhiIi
the conditions taty from the average or niorma. Th4 p- fhtsbit
company; usually takes the entire prXodutiri, including. the royitlty
interests, and sends checks to the variou# paritW who owni in'tWet
in the oil'.
The crude petroleum it college frori the point of peduatib b

gathering lines, which are usually small pipes laid on top of the grtuld.
Sometimes the force of gravity alone is empl'oyod, bdutmor 6ftn' a
pumping station is necessary. The crude may e Btoeds for' at timed
in a 'stank farm." before being pumped thribh the trunk pin lftfi6
The customary gathering charge in the Mid-Cntineltv regici, l6 frowt
12% cents to 20 cents per barrel. These gathering lined- 4Mtry the A1l
to a, trunk pipe line for transportation to' rofinotitis or td Golf points
from which iW ig curried, in, tank steamei# to; Atlaft1C- gedhitd
refsneeri

(Oonsiderable crund oil formerly" wa& puittp6 thro h tri~66A4nti
neadtal pipelineyfrom the Mid-Contin'etfielont dtohA itb6barfl
but only one or two large companies te now kno61i to, t0iAipdft oif
in this Say. Most, of the oil which moves fromi the Mi&:Contineint
field to the Atlantic seaboard now goes via pipe" line' to GOtf porte atid
thence via tankers.

2. THRE PURCHASING CHARO9 OR MARKE"rN COMMISsION'

The intermediary between the producer and the refiner .is' the pur-
chasing company.
Some of the crude oil purchasing companies buy for their own use

or that of parent, refining compares, others in whole or in part for
resale. The Texas Co., the Gulf Oil Corporation, the Midwest
Refining Co., the Standard Oil Co. of California, the Union Oil Co. of
California, and the Associated Oil Co. have purchasing departments
which buy for their own refineries. The purchases of the Standard
Oil Co. of Louisiana, the'Humble -Oil & Refining Co., and the Magnolia
Petroleum Co. are for their own refineries and those of their parent
companies, the Standard- Oil Co. of New Jersey, and the Standard
Oil Co. of New York-. The Stanolind Co. purchases partly for the
parent company, the Standard of Indiana, and partly for resale.
The South Penn Oil Co., the' Prairie Oil & Gas Co;, and others purchase
mostly for resale.

Sales,of crude petroleum by pipe-line or, oil-purchasing companies
to refineries are usually made at a delivered price.
The delivered price of the Prairie Oil & Gas Co. is the average price paid for

mid-continent crude petroleum during the calendar month in which delivery is
made, plus the marketing commission of 10 cents per barrel, plus the gathering
charge, plus the trunk line transportation charge.$
The purchasing charge, or marketing commission, was not separately

reported by the companies which buy for their own use, being in-
cluded in the reported price paid for oil, and it was necessary for the
commission to make an investigation to establish the amount of this
purchasing charge as an individual item. This amount has been
added to the other charges in the calculation of delivered costs, but

' These deductions have been made by the companies in reporting to the Tariff CommisWion the amount
of their production and It Is on these figures, for production hat the commission has computed the cost.

* Federal Trade Commission Report on Prices, Crofts,aud Competition in the Oil Industry, 1928.

0Af
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care has been exercised so that there would not be duplication because
of the inclusion of such a charge with pipe-line charges by any
company.
The customary purchasing charge in the Mid-Continent-Gulf area

is 10 cents per barrel. Officials of purchasing companies state that
as the result of many years of experience, 10 cents per barrel has
been fixed as the average charge for the following services:

(a) The work of the legal department in checking and verifying all
leases and oil contracts to determine the actual ownership of the oil-
whether it is vested in the drilling company, the owners of leases, or
the land owner-and to determine the actual interests of various roy-
alty owners. Trouble may be caused by later appearances of minor
heirs, trustees of imbeciles, Indians, brokers, or various royalty
owners. If the purchasing company pays money for oil to the wrong
person, it may later be required by the courts to pay again to the
rightful owner.

(b) The second service is that of arranging-with-gathgiei lines and
trunk lines for transportation of the crude from the settling tanks at the
wells to refining organizations. The purchasing company takes care
of the settlement of transportation accounts and all matters of loss
in transit, leakage, and evaporation.

(c) The purchasing company finds the buyer-tih refining com-
pany to which the crude oil is sold.

(d) The purchasing company has large amounts of money invested
in storage tanks and in oil in transit and storage. In order to supply
refineries with regular amounts on contract from day to day, it is
necessary for the purchasing company to have pipe lines full of flowing
oil and to have oil at storage at different points. Refineries operate
seasonally and this fact adds to the necessity for keeping a large
amount of crude oil in storage. The purchasing company not only
incurs the expense of storage but runs the risk of loss by evaporation
of oil; of reduction in the gravity of oil by evaporation of the first
fractions; and of losses by a fall in the price.

3. THE POSTED PRICE OF PURCHASING COMPANIES

The crude purchasing companies announce the prices they will pay
by posting them on a bulletin board. Such posted prices are con-
sidered offers to buy. This system was not followed in the early days
of the industry. In the Pennsylvania region crude petroleum was
bought and sold on an exchange at Oil City, Pa. Oil sold on long-
term contracts is sometimes sold at a fixed price for the entire time,
and sometimes at a price varying according to the posted price.

4. PIPE-LINE CHARGES

As already stated, the bulk of the domestic crude petroleum-deliv-
ered to the Atlantic. coast in recent years from the Mid-Continent-
Gulf area has moved by pipe line to Gulf ports, whence it was shipped
by tankers to the eastern seaboard. In 1927, the proportion reported
as moving by this route was 85.5 per cent of the total Atlantic coast
receipts from this area; it was 95.5 per cent in 1928, and 96.5 per cent
in 1929. The amount of crude shipped to the Atlantio seaboard. all1

38365-S. Doe. 267, 71-3----8
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the way by pipe line from the area west of the Appalachians and east
of the Rockies has correspondingly declined. The commission has
therefore undertaken to ascertain pipe-line charges only for the move-
ment to Gulf ports.
Most of the pipe line companies are owned or controlled (sometimes

jointly) by the large oil companies. As common carriers they are
obliged to transport all oil tendered to them. When engaged in
interstate business their rates are subject to regulation by the inter-
state Comimerce Commission; when in intrastate business, usually to
regulation by State public utility comnimissions or bodies with similar
regulatory powers. In most instances, piipe-line rates of di ferent
companies between similar points of origin and destination alre substan-
tially the same, although the elements constituting some total rates
may vary in different cases. One company may quote the saIi1 rate
from all points in Kansas and northern Oklahoma to- the Gulf, while
another will have separate rates from each pick-llp point in that area,
but the average for the several rates will be about the same, as the flat
rate of the other Company. Again, gathering or feeder-line charges
for one area mnay differ fas between two companies, but such differences
may be compensated for in the trunk-line rates. In general, the tariffs
are based oil mileage anid the (lifference in elevation between points.
ITo attempt to obtain actual costs of transporting oil by pipe line

would require far more time than is available under the law for this
investigation, and greater resources than are nhow at the disposal of the
commission.

Since pipe line (companies are common carriers and entitled to make
a-profit, are subject to regulation and do not giant rebates to related
companies, the rates which they charge, and which are paid ultimately
by the refineries, appear to be a proper basis for calculation of trans-
portation costs for the purposes of this investigation. Since the bulk
of the oil delivered to the Atlantic seaboard from the Mid-Continent-
Gulf region during the period 1927-1929 moved by pipe line to the
Gulf coast, the commission has employed in its calculations the
weighted average charges applying to such movement.

It was not possible to use the pipe-line charges shown in returns
from the Atlantic seaboard refineries regarding the cost of the oil
purchased by them. For some districts the pipe-line and also the
purchasing charges were included in the cost of the oil delivered at
Gulf ports and not segregated from the price paid for oil at the wells.
In other cases, pipe-line charges reported l)y the refineries include
purchasing charges, or were included in tanker charges.
The pipe-line charges as used in the commission's cost comparison,

were determined froni the Interstate Commerce Commission tariffs and
weighted by the amounts of oil reported in the refinery schedules as
received from the various districts of the Mfid-Continent-Gulf region.
The pipe-linie tariffs include the gathering charges. In most instances
the Interstate CommerceCoelmmission tariffs showed the transporta-
tion and gathering charges from the area in which the oil was produced
to the Gulf coast. In at very few instances where the oil was produced
in an area for which no rates are shown in the tariffs, a charge was
estimated on the basis of that from the nearest known point,. In the
few instances where the State but not the district in which the oil
was produced was shown in the reports of the producingcompanies,
an average rate was Usedi based on the fact that one large pipe-line
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company applied a flat rate for an entire State. In some cases the
rates to different Gulf coast ports from a given producing field were
different. In nearly all these cases the port of shipment of the oil
was known, and the rate to that point was used. When the port of
shipment was not known, an average of the rates to the different
ports was used.
Computed on the above basis, the weighted average pipe-line

charges, from the wells to Gulf ports, on the oil which moved from the
Mid-Continent-Gulf area to the Atlantic seaboard in the three years
under consideration were: In 1927, 52 cents; in 1928, 51 cents; and
in 1929, 49 cents.
Table 6 shows, according to the reports of the leading Atlantic sea-

board refineries, the quantities of crude, by districts of origin in the
Mid-Continent-Gulf area, which moved by pipe line to Gulf ports and
thence by tanker to those refineries, together with the calculated
weighted average pipe-line and tanker charges thereon, for the years
1927, 1928, and 1929.

Tl'AB1LE 6.---i-ipe-liuC and tanker charges on petroleum moving to Gulf ports and
Aitlantic seaboard, 1927-192.9

District

Kansas----
Oklahoma.
North anld Central Texas.
Oklahoma and Texas, mixed

Total Mild-Continent-

South 'l'exas-Oulf coast
W'eAst Texas-.-- --------
Texas l'anhar,dle-
Louisiana mild Arkansas
Total-

Kansas-.-

Oklahoma-
North and( Central Texas
Oklahoma and Texas, mixed ...

Total MId-Continent.-------------------

South-Texas-Oulf Coast .
WestTexats-
'1'exas Panhandle-.-
l1ouislana and Arkansas .-.

Total-------- -- -

Oklahonma-Kansas ---------------------

North and(] Central Texas
Oklahoman and Texas, mixed .. .

Total Alid-Continent .

. Ilipe-line charges Tanker charges
Number of __ |_

baz+els I_____

reporteI Total Ibarrel Total barrel

1927

125, 292 $6, 131
8, 119,946 4, 807, 02
23,132,460 13,1 09, 590
4,868,868 2,672,372

30, 236, 646 20. 676, 186

11,347,922 2, 197, 271
11, 674, 719 f,421, 096
9,933, 236 6,9 53, 265
8, 659,364 4, 199, 864

77,851, 787 40,440, 6381

$0. 6875
..920 -----------

5.500i-
5706 $12, 621, 189

1936 3,432, 746
.6500 4, 011, 433
.7000 3. 171,682
.4850 3, 242, 066
. 5195 26, 4U, 608

$0. 3483

,3025
.3430
.3193
.3744
.3400

------------- ~ ~- ~ - - ---------
19}28

461 $6 845ti 206 ----------t.
16,248, Gm 9,431,781 .
10,109,411 5,660,176 |

"

.650W .- -------

37,774,777 21, 837, 163 . 5781 $8 465,328 $0. 2241

11,760,838 22,51, 631 .1914 2,180,340 . 1859
29, 786,654 16, 382, 056 . 55W (6,091, 140I
4,312,486 3,018,740 .7000 879,316 2039
4,661,61% 1,961,724 .4208 972,88 .2087

88,295,311 45,451. 214 .5148 18,630,311 2110

1929

11,674,280 $6,763 770 $0. 6786
14, 763 413 S.8606,935 .6891 --- -

10323074 ! 5,677,690) 5
36,760,773 21,128,36 . 5747 $10, 84 104 $0. 2DU

South Texits- 18,434, 30 3,907, 715 .2120
West 'Jexas.- 34,916,601 19, 203, 584 6500
Texas Panhandle.-----.---------------.-.---- -. 1,954,60 1 368, 164 . 7000
Louisiana an(d Arkansas- __1 3,148,166 1,213,084 .3853

Total--------------------------95,213,f76 46,820,928 .4917

4,962,602
10, 177,89

0, 543
940, 672

27, 231, 111

.2092

. 2911
2914

.2988

.:286

9.869604064

Table: Table 6.--Pipe-line and tanker charges on petroleum moving to Gulf ports and Atlantic seaboard, 1927-1929
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5. TANKER CHARGES

Table 6 shows, according to the reports of the leading Atlantic
seaboard refineries, the quantities of crude which move to those
refineries from the Mid-Continent-Gulf field, and on which tanker
charges,- 'also shown, were properly reported.
The tanker charges reported by refineries are from the books of the

marine departments or subsidiary transportation companies, and
include profits, if any, of these organizations.
The commission obtained data from a few refineries showing actual

costs to operate these tankers per barrel of crude. In 1927 these
costs varied from 17.6 to 26 cents per barrel, with a weighted average
of 21.8 cents; in 1928, from 124 to 23 cents per barrel, with a weighted
average of 17% cents; in 1929, fromn 13.2 to 24 cents per barrel, with
a weighted average of 18.8 cents. Some of the reported costs were
of necessity in the form of estimates. Lixnitations of time precluded
the conmmission fromn ascertaining detailed costs of transporting petro-
leunm in tank Steamers.

In contrast with rates charged by pipeline companies, there are
no regulations governing rates charged by operators of tank steamers.
Most of the large refineries in the East own and operate, directly or
through subsidiaries, a suflicienkt number of tank steanmers to take care
of nearly all of their requirements and these vessels are not common
carriers; however, a large number of tankers are available for charter
and the rates which their owners charge are subject to the supply and
demand for such bottoms. The rate which the refinery subsidiaries
operating their own tankers charge to the parent company is in most
cases goverIie(l by the so-called "going charter rate." In times when
there is a surplus of tankers the "going charter rate" may be less than
the cost of operation. It is more economical to operate tankers at
a slight loss than to undergo the exIpeslE, of laying them up.

TABLED 7.-Crude petroleum: Transportation and other charges from Midc-Continent-
Gulf area to Atlantic coast refineries, 19J27-J929

1Weightedlaverage per barrell

Ymear Pipe line Pur'hrs-Tanker Total

1927--. $0.5195 $0.10 $0. 3400 $0.9595
1928-.5148 .10 .2110 .8258
1929-.-4-1----------- .4917 .10 2860 .8777

3-year weighted average- 6078 10 .2767 .8845

D. COST OF TRANSPORTING VENEZUELAN CRUDE TO ATLANTIC
SEABOARD

As already stated, the costs of local pipe-line transportation of
Lake Maracaibo oil, as well as the costs of transportation by small
lake tankers to the point of transshipment to ocean going tankers,
are not segregated from the costs of production of Venezuelan crude
oil. The various oil producing companies operate the local pipe
lines and the lake tankers themselves. There is no long distance pipe
line transportation of the Lake Maracaibo crude, and even the
gathering lines are very short. The transport costs up to the point
of transshipment to ocean tankers are a relatively small item.

28

9.869604064

Table: Table 7.--Crude petroleum: Transportation and other charges from Mid-Continent-Gulf area to Atlantic coast refineries, 1927-1929
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The charges on Venezuelan oil for transportation by ocean tankers
to the Atlantic coast refineries are as shown by the books of those
refineries, that is, the amounts paid by them for the transportation.
They therefore include whatever profit there is to the transporting
organizations. The transportation is performed in part by sub-
sidiaries of the Venezuelan producing companies, ill part by sub-
sidiaries of the Atlantic coast refining concerns, and in part by
independently operated tankers.
A few of the Atlantic coast refineries reported the payment of small

amounts for "other charges" not specified as to kind,.on Vcnlzudbah
oil. These have been added to the reported tanker charges. The
average ocean tanker charge on Venezuelan oil as thus computed
was $0.31 per barrel in 1927; $0.24 in 1928, $0.23 in 1929, and an
average of $0.24 for the three years.

E. COMPARATIVE COSTS OF PRODUCTION AND DELIVERY

Table 8 summarizes the costs of production and delivery of Mid-
Continent-Gulf and Venezuelan (Lake Maracaibo) oil, respectively.
As already pointed out, the quality of Mid-Continent-Gulf oil is much
higher than that of the Venezuelan oil. Trjis difference is more fully
discussed in section G.
The table shows that on the average for the three years, 1927 to

1929, the cost of production of crude oil in the Mid-Continent-Gulf
area was $1.10 per barrel. The average cost of transportation by.pipe
line and ocean tankers fromn the wells to Atlantic seaboard refin-
eries, together with the costs of purchasing oil, during this period was
$0.88 per barrel, making the total cost delivered to the Atlantic sea-
board refineries $1.98. The average cost of production of Venezuelan
oil in 1929, which mnay be taken as representing "present" costs, for
the purposes of section 332(f), including local pipe line and lake tanker
transportation, wvas $0.56 per barrel and the cost of ocean tanker
transportation to the Atlantic seaboard refineries was $0.23, making
a total delivered cost of $0.79 cents. On the average for the three
years, 1927 to 1929, the Venezuelan crude cost, delivered at the
Atlantic seaboard refineries, was $0.89 per barrel. All these figures
for Venezuelan oil relate to the Lake Maracaibo product only.
TABLE 8.-Crude petroleum: Cost of production and of delivery to refineries on

Atllantic seaboard of llid-Continent-Gulf and of Venezuelan oil, 1927-1929
[The Venezuelan costs relate only to lake Mlaracaibo oil]

Costs of production and delivery

Cost of .ror _iv _
profluetion tation and Atlantic

at well oth, seaboard
refineries

Ni(ldConttiient-O ulf oil:
1927-.-------------- $1.2009 $0.9595 $2.264
1928-- 1.0652 .829S 1.8910
1929----------- 1.0352 .8777 1.9129
3-year weighted average--1-------- .0.8 .8845 1.9828

Venezuelan oil:
1927- . .8724 .3111 1.1835
1928- .6272 . 2350 .8628
1929--.------------.1-6If .2288 .7904

3-year weighted average-- .6470 .2428 b898

I Purchasing charge of 10 cents per barrel on domestic cruf e is included.

9.869604064

Table: Table 8.--Crude petroleum: Cost of production and of delivery to refineries on Atlantic seaboard of Mid-Continent-Gulf and of Venezuelan oil, 1927-1929
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OF CRUDE PETROLEUM DELIVERED TO REFINERIES
LOCATED ON THE ATLANTIC SEABOARD

As previously stated, the possible ambiguity in the interpretation of
section 332 (f), of the tariff act of 1930, resulted in the commission's
obtaining, in addition to the costs of production of crude petroleum
at the well and of delivery thereof to the refineries on the Atlantic
seaboard, the amounts paid per barrel by those refineries for the oil
delivered to them, which may for convenience be called prices deliv-
ered. The commission obtained the delivered prices from all oil
refineries on the Atlantic seaboard having a capacity of 5,000 barrels
or more per day. No returns were requested from individual asphalt
plants which, with one or two exceptions, are of less than 5,000 barrels
daily capacity, operate largely on Mexican petroleum and fire not
important factors in the gasoline and fuel oil markets. The returns
covered from 93 to 97 per cent of the total actual runs of domestic
crudes to refineries located on the Atlantic seaboard, andl nearly 100
per ccit in thel case of Venezuielan crude.

1. PRICES PAID FOR DOM1ESTIC CRUDE

Table 9 shows the prices paid for donmestic crude petroleum, deliv-
ered to the refineries on the Atlantic seaboard, by districts in which
produced.

It should be noted that the weighted average price per barrel of all
domestic crude petroleum delivered to Atlantic seaboard fineries
is, for all three years and for the first six months of 1930, higher
than the price of crude from the Mid-Continent-Gulf area only.

TABILE 9.--Prices paid for (10mestic crude petroleum (lelivere(d to iltlantic seaboard
refineries by districts in which prodlceCd, 1927-1930 (6' months)

1927 1928

1District

S. Oklalhomia, KIasas .

voerm2pe thllt vnz1,z

Aver- Number of T''otal de-
age barrels de- livered

gravity livered net. pries

37. 1 49,307,016OM 12'2, 324, 510

Aver- I Nuntber of
age b -rrels dC-

gravity Ilivered net

.36.r 41, 603, 68

Mt, 1eXaLS-Sotl T'_ 7--Co;0~t, ' XL-8)ll I XL .. 2,0 11,3S47, SJ' 20, 00,73817 26.
5 11, 76 0,838 19, 114, 59(tvorage unit costs . . -. 1. 7t77 - ------ - 1. 6253

T'exais ---- - ----------- i 11,1174,719 23,356,997 30.4 7,S578 554 45, 140, 07

verage unit lsts -
2. 000G -- --- -- I 515.

nan dle-...6B 9, , 5:3i 20,76,--610, 37. 3 4, 554, 205 8, 871, 217
tveraga Unlit costs- -- --.--- 2. 1011 ---- I 947(
lana-Arkansas . 26. 2 8,659, 394 18, 730, 234 27. 2 4. 66 1,656 , 224, 66C2
verage unit costs 1. 7643

trnita -------- --------- 26.11 8,765, I54M 16, 342, 500 26. 0 2, 041, 414 3,963. 515
verage unit costs 1.8644 1.9387
iylvania 42.8 3,833,392 14, 352, 246 42. 3 14,125,(8
verage unit costs ------ 3. 7440 3. 7084

Grand total-33.9 1103, 571, 627 Z10, 14:3,386 33.3 98, 249, 105 193, 727.879
eotail average runit costs- 2. 2800 '-'- 1.972

Texa'

A

A
We-St

A
Textv

A
Louis

A
Calik

A

A

'Total (o-
livered
prices

$94, 17S, 135
*) 'IMA9i

9.869604064

Table: Table 9.--Prices paid for domestic crude petroleum delivered to Atlantic seaboard refineries by districts in which produced, 1927-1930 (6 months)
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TABLE 9.--Prices paid for domestic crude petroleum delivered to Atlantic seaboard
refineries by districts in which produced, 1927-1930 (6 months)-Continlued

1929

District Average ~Number of Total
grtavtyagebarrels de- delivered

rvtylivecred net prices

Texas, Oklahoma, Kansas- 37. 1 40,498, 3M $96, 483, 906
Average unit costs- 2. 3824

Gulf Coast Texas & Soth Texas. 20.9 18,434,640 32,440,938
Averge unit costs --1. 7598

West Texas- 30. 1 34, 916, 601 61, 369, 414
Average unit costs- 1. 7577

Texas Panhndle-37,9 2, 118,939 4,038,353
Average unit costs -- 2.3306

Louisiana-Arkansas-: 20. 7 3,148, 1667, 813, 932
VeArage unit costs ---- 1. 8468

Califor.- 28.2 469,409j 870,111
Average unit costs -. 1. 8636

Pennsylvania-4. 5 4,972, 06421, 669, 159
Average unit costs -__--- 4.3582

Jan. 1 to June 30, 1930

Average
gravity

Number oft Total
barrels de- delivered
slivered net p)rices.

37. 0 19,025, 014 $43,645,775
2.29441

27. 0 14, 225, 579 23, 661, 628
1. 6633

30.1 17,850,006 30,961,341
1.7345

39. 0 646,475 1, 308, 174
2.3938

2. 8 1, 392,295 2, 646,960
------- -- ------------- 1.8293

43. 1 2, 932, 960 10, 637, 863
3.5929

(Orand total- 32139'l04,1557. 206 223,58f,81310323 155,970,32 2112, 61,631
Total average unit costs---------------- --2. I 384 --- 2. 01

The districts shown as sources of the domestic crudes are those
generally used to represent the principal types of oil produced in the
United States. The deliveriess of domestic crudes to the Atlantic
seaboard were, for the Imost pIart, by pipe line to the Gulf coast, and
thence by tanker to the refineries.
The following summary statement compares the prices paid by the

refineries in each of the three years 1927 to 1929 for Mid-Continent-
Gulf oil delivered to their plants, with the figures of cost of production
at wells in the Mid-Continent-Gulf area plus transportation and other
charges for delivery to the Atlantic seaboard refineries.

TABLE 1O.-Costs and prices of Mid-Continent-Gulf oil, including delivery to Atlantic
seaboard refineries, 19!27--1929

Cost at wells
1)plus trans-

Ortatllon
Nla(l deliveryy

1927- ...--.--...-----!$2.2604
1928 .--------.--.------.--1. 8910
1929-1.-----------9--------1.929

3-year weighted averng--. 1. 9828

Prices paid
by Atlantlc
seaboard
reflueri s
delivered

$2. 2684
1.9004
2.0284

2. 0600

2. PRICES PAID FOR VENEZUELAN CRUDE

Table 11 shows the prices pai(l by Atlantic seaboard refineries for
crude petroleum from the Maracaibo Basin, together with the
payments for transportation and other expenses of delivery to the
refineries. In this case the price paid for the oil itself is at the point
of transfer to ocean tankers, and thus includes cost of local pipe-line
transportation and. of transportation by lake tankers.

9.869604064

Table: Table 10.--Costs and prices of Mid-Continent-Gulf oil, including delivery to Atlantic seaboard refineries, 1927-1929
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TABLEI 11.-Prices paid for Venezuelan crude petroleum (Maracaibo Basin) de-
livered to Atlantic seaboard refineries, 1927-1980 (6? months)

NumberofOca TolAverage barrels Price paid Ocn Tol
gravity delivered for oil tanker delivered

net expenses price

Total for 1927- 18.9 12, 427, 243 $14, 656,019 $3, 806, 4172 $18, 622, 491
Average unit costs.-. --1.1793 0.3111 1.404
Total for 1928-118. 7 39, 267, 517 31, 702,491 9, 187,446 40,889,937
Average unit costs --- --.-------- 0.8070 0. 2356 1.0416
Total for 1929-17.9 30, 231, 154 28,710,790 8,290,90 37,001,702
Average unit costs --- 0. 792 0. 2288 1.0213
Total for 1930 (6 months)-17.9 14,611, 762 10,964.895 3, 460, 671 14,426, M6
Average unit costs , -------0.7504 0.2369 0.9873

The following table compares the costs of production of Venezuelan
crude plus transportation to Atlantic seaboard refineries, with the
prices paid by those refineries for the oil delivered to theii:

TABLE 12.-Costs and prices of Venezuelan (Lake Maracaibo) oil

Cost at Prices paid
wells plus by Atlantic

Year transporta- seaboard
tion and refineries
delivery delivered

1927 .-- ---- $1.1835 $1.49W
1928-------------, 8628 1.0416
1929.--- 790 1.0213
3-year weighted average-=--.--- .8898 1.0967

3. COMPARISON OF PRICES PAID FOR DOMESTIC AND VENEZUELAN
CRUDE

The following table compares the prices paid by the Atlantic sea-
board refineries for Mid-Continent-Gulf crude delivered to them, with
the prices paid for Venezuelan crude delivered to them:
TABLE 13.-Prices, including transportation and delivery, paid by Atlantic seaboard

refineries for Mid-Continent-Gulf and for Venezuelan (Lake Maracaibo) crude
petroleum

Year

1227 .-
1928 - - - - - -,--- - -

1929x.-----

3-year weighted average .--

Mid-Con- IVenezuelantinent- crudeGulf crude Icrd

$2. 2684
1.9004
2. 0284

2. 0606

$1.4904
1. 0416
1.0213

1. 0967

G. FACTORS AFFECTING COMPARATIVE COSTS AND
DOMESTIC AND VENEZUELAN OILS

PRICES OF

1. COMPARATIVE QUALITY OF OIL

As stated in Part I of this report, domestic and Venezuelan crude
oils are not of the same quality. I-low far the difference in the cost
of production is due to this difference in quality there is no way of
stating. The costs of drilling an oil well are independent of the

9.869604064

Table: Table 11.--Prices paid for Venezuelan crude petroleum (Maracaibo Basin) delivered to Atlantic seaboard refineries, 1927-1930 (6 months)


Table: Table 12.--Costs and prices of Venezuelan (Lake Maracaibo) oil


Table: Table 13.--Prices, including transportation and delivery, paid by Atlantic seaboard refineries for Mid-Continent-Gulf and for Venezuelan (Lake Maracaibo) crude petroleum
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quality of the oil which may be found, although producers will
naturally be inclined to drill deeper and more expensive wells where
they anticipate a high quality of output than where they anticipate
a low grade product. The costs of pumping and handling the oil are
almost entirely independent of gravity and other characteristics
which determine quality.
Whatever may be the relation between the cost of production and

the quality of crude oil, there is an unquestioned relation between
price and quality. Refiners will naturally pay a higher price for a
crude which contains large proportions of the more valuable products
than for one which contains only small proportions of such products.
The difference in the net price paid by Atlantic coast refiners for Mid-
Continent-Gulf as compared with Venezuelan crude, delivered to the t
plant, as shown in the preceding section, is a reflection of the differ..
ence- in quality.
The nature of this difference in quality is further shown by statistics

of the products obtained from the domestic and the Venezuelan crude,
respectively.
There is a close connection between the yields of the several products

and the gravity of the crude. Venezuelan petroleum has an asphalt
base and although the gravity ranges from 16° to 330 Baum6, the
bulk of the output is of about 180 to 19°. The natural gasoline con-
tent is about 8 per cent and the sulphur content about 2.5 per cent.
The refineries which receive imports of Venezuelan crude oil "top"
or "skim" the crude to obtain this natural gasoline content. Small
quantities of other distillates are also obtained, consisting chiefly of
gas oil, some of which is cracked to produce more gasoline. The total
amount of gasoline obtained by the Atlantic seaboard refineries from
Venezuelan crude averaged 11.7 per cent of the quantity of the crude
used in 1927, but the proportion fell to 9% per cent in 1929. The bulk
of the product in quantity is in the form of the residue after this partial
distillation process. On the average, from 80 to 83 per cent of the
Venezuelan crude comes out of the refineries as fuel oil.

Domestic petroleums are of paraffin, asphalt, and mixed bases.
The paraffin base oils, such as Pennsylvania crude, are in demand for
lubricating oils, and consequently command premiums. Lubricants
are also made from asphalt base oils, which are more abundant and
hence not quoted at premiums.
The average gravity of all domestic crude oils is about 330 and the

average natural gasoline content about 24 per cent. Domestic
crudes from various fields vary greatly in gravity, extremes being as
low as 6.8° with no gasoline content, and as high as, 48° with 65 per
cent gasoline content. The oil from the Mid-Continent-Gulf area,
the basis used for the cost comparisons in this report, averages about
330 gravity, about one-fourth of 1 per cent sulphur, and is generally
of paraffin-asphalt base. The average gravity of all domestic oils
delivered to refineries on the Atlantic coast during the period 1927-1929
ranged from 33.9 to 32.30. Some fields in California and the Smack-
over field in Arkansas produce oil very nearly comparable in gravity
to Vonezuelan oil, but only small quantities of these crudes have
reached the Atlantic seaboard in recent years.

In 1914 the yield of gasoline from all domestic crudes averaged
about 18 per cent. In 1929 the yield had increased to about 39 per
cent and for refineries on the Atlantic coast, which use chiefly lMid-

33,



34 COST OF CRUDE PETROLEUM

Continent-Gulf crude, to 44 per cent. It has been stated 1 that the
yield could be increased to 60 per cent or more if the new refining
methods were applied to all the crude oil refined.

In general, therefore, the characteristics of domestic and Vene-
zuelan petroleums are so different that the former is run chiefly for
gasoline, and the latter chiefly for fuel oil. In 19.29 nearly 5 barrels
of Venezuelan cr-ude would have been required by the refineries on
the Atlantic seaboard to produce an amount of gasoline equal to
that which they produced from one barrel of domestic crulde.

Tables 14 and 15 show typical yields of finished products derived
from domestic and Venezuelan crudes by Atlantic seaboard refineries
during the years 1927 to 1929. The average price commanded at
the refineries by each of these major products is multiplied into the
quantity derived, anti the al)proxilate total value of the products
realized from a barrel of crude is thus computed. It will be seen
that in 1929 the value of products (lerived from a barrel of doinestic
crude-the greater bulk of the dololestic crude use(l being from the
Mid-Continent-Gulf area-was $2.97, while the corresponding value
of the products derived from Venezuelan crude was $1.15. The
difference, is primarily due to thee relative l)ro)ortioIls of gasoline
and file] oil and the wide excess iii the pr-ice of gasoline over that of
fuel oil. The average price of gasoline in 1927 was about two and
one-fourth times that of fuel oil, but in 1929 it wits worth four times
as much as fuil oil. Furthermore, a small but valuable yield of
lubricating oils is obtained from the, domestic crudes, whereas the
Atlantic coast refineries (1o not unl(ertake to obtain lubricating oils
from the Venezuelan crude.

TAAB F, 14.-Typical yields o.f Jinished products, 1927-1929

|)oinestic crude, Atlantic coast refineries

'lThous,,and barrels P'er cent
IValue refined iroid-

I nets p~er barrel
crudo

|-

I 1927 1928 1929 1927 1928 1921) 1027

Crudo run to stills -.... ,:117. 3:32 1:1, 2411 I 933 . . --..

Refined products:
(Oasolino-.------ ---42, 632 44, 691 '2, 172 30.25 :3a. 37 44. 24 $1. 280Kerosene----- 10,413 8 503 8,1011 8.87 7. 1Si 6.86 . 244
(ias oil and fuel oils --- 12. U7 35,h 648 34, 890 30.34 31.39 29.5.r8 .709
lubricants....---- 10, 144 10 817 10, 874 8.65 9. fi it. 22 430
Wax-.-- -824- 841 1)60 .70 .74 .81 55
Coke--------- Cm 626 817 ._9 .56 .19 ..).
Asphalt-.--------------. 3, 790 6. 030 h18 3. 23 .:3 44 .059
All other-- I 04... 1,316 1,463 .97 1.16 1. 24 .930
Unknown---. . . . ., 2,093 --1. 77
Lo-ss-----!,13 4,911 11, 065 4.40 4.35 6. 13)

'Total- ------- 117,.132 1:1, 249 1 17. 9i33,1 IW.100.W9 100. CO 2.802
Cost of crude delivered to Atlantic
coast refineries per b)ooks of re-
fineries--2.2--------------------- ---------------8-------2.280

From U. S. Blureauu of Mines Reports.
I oil Conservation :and Fuel Oil Supply, National Industrial Conference Board (Inc.), 1930.

1928 1929

1------- -!------.I.,
$1.606 $1.64

.2.60 . 227

.474 .382
.4914 . 564
.1,81 .06)
. M(6 .0107
.118 .(08
.026 .032

3.0 . ..73

3. 055 2. P73

1.972 2. 138

9.869604064

Table: Table 14.--Typical yields of finished products, 1927-1929
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TABILE 15.-Typical yields of finished products, 1927-1929

Venezuelan crude, Atlantic coast refineries

Thousand barrels Per cent Value refined prod-
uct per barrel crude

1927 1928 1 1927 1928 1929 1927 1 1929

Crude run to stills --. .- .

i-,979 37,217 30,471 . | .
_------- !----

Refinedproducts:.0Gasoline------- 1,107 3,896 2,820 11.89 10.47 9.26 $. 400 $0.367 $0. S05
Gas oil-161 454 378 1.61 1.22 1.24 .032 .012 .008
Fuel oil-

.

7,576 30,086 24, 712 75.93 83.26 81. 10 1. 218 .802 . 69
Miscellaneous product-955 1,363 2,210 9.f7 3.68 7.25 .238 .077 151
Loss- 120 518 351 1.20 1.39 1.15 I------------I -------

Total.-------------- ,9979 37,217 30,471 100.00 100.00°°oo-W 1.888 1.258 1.153
Cost of (rude delivered to Atlantic
coast refineries, per books of re- 1 1 1.02
fineries ------------------ -------i, 490 1.041 1.021

I Amounts of Venezuelan crufie shown by refineries giving data on yields of refined products from
Venezuelan crude.

These figures of the realization from domestic and Venezuelan
crudes can not be taken as a direct measure of the difference in the
value of the two kinds of crude, for the reason that they do not take
into account the difference in refining costs. Because of the greater
variety of products obtained from the domestic crudes, necessitating
not only more elaborate distillation processes but other processes of
purifying and perfecting the products, the cost of refining the domestic
oils, calculated per barrel of crude, is considerably greater than the
cost of refining the Venezuelan oils. The Tariff Comn-mission did not
attempt to ascertain the costs of refining domestic and Venezuelan
crudes, partly because of the limitation of tille, and partly because
some refineries mix domestic and Venezuelan or various imported
oils to such an extent that it would be impossible to obtain repre-
sentative costs.

2. DIFFERENCE IN AGE OF WELLS

Another element afrecting the relative costs of production of
petroleum in the United States and in Venezulela is the difference in
age of the wells in the two areas. Initial or flush production of an oil
pool is at substantially lower cost per barrel than the output of later
yea&S when pumping is employed to lift the oil. Sometimes, a well
maay produce in the first year 50 per cent of its ultimate output
during its entire life. The greater part of the domestic production
of petroleum during the period 1927-1929 was from relatively old
wells on the pump, notwithstanding the recent bringing in of gushers
(wells flowing from natural pressure) in Oklahoma and elsewhere.
The average producing age of the oil fields of the United States is

substantially greater than that of the fields of the Maracaibo Basin.
Production on a large scale in Venezuela commenced aIsout 1925-26,
an(I reached its peak in 1929, the decrease in 1930 being chiefly due
to curtailment on thelpalt of the operators. Heretofore the produc-
tion has been chiefly from gushers. Many of the wells in the Mar-
acaibo Basinhave, however, recently been, or are about to be,

9.869604064

Table: Table 15.--Typical yields of finished products, 1927-1929
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equipped with pumps. It is evident that production in the Bolivar
coastal fields of Lake Maracaibo has largely passed the flush stage, and
that therefore operating costs in this region may be expected to in-
crease. Flush production in other parts of Venezuela, however
such as the eastern section, where a subsidiary of the Standard Oil
Co. of New Jersey is operating, has yet to be reached.

3. EFFECT OF CURTAILMENT OF PRODUCTION

The curtailment of production, which has recently been put into
effect in Oklahoma, California, and elsewhere also affects costs.
Shutting in of a gusher, or of a flowing well, increases the per barrel
cost of production because of the lessened output, and in some recently
brought-in wells, has resulted in the inflow of salt water. Ceasing
to pu1mp a nonflowing well reduces the ultimate output, or, according
to recently observed indications, may result in complete loss of
production. During the three years 1927-1929, for which cost
data were obtained, curtailment was not a large factor in the American
petroleum industry, l)ut drinig 1930 it has become of major inmpor-
tance, especially in Oklahomia and California. In Venezuela curtail-
menit has also b)een in force during 1930, but not in any important
degree prior to that year.

4. RELATIVE STABILITY OF INVE3TMENT IN THE UNITED STATES AND
VENEZUELA

The relative stability of investments in petroleum in Venezuela and
in the United States may have a bearing on the interpretation of the
costs of production in the two countries. Capital costs for both
countries have been comIputed in this report on the same basis.
The large expenditures of American and other producers in Venezuela
for facilities incidental to production, such as towns, hospitals,
service facilities, etc., have been placed in the capital account in the
same manner as ordinary capital expenses of producers in the United
States. This method, however, is different from that employed by
some of the producers in Venezuela, who charge such items to operat-
ing expense, in the year incurred. Their reason for doing this is
given as the risk involved in investments in Latin-American countries.
They consider it sound business practice to charge to expense as
many items as possible, rather than to capitalize them over a period
of years, which may be of uncertain stability.



PART III

OTHER COST DATA

The data set forth in Part HI cover the costs of crude petroleum in
the Mid-Continent-Gulf area, the Venezuelan costs, the transporta-
tion and other charges incident to delivery of these oils to the Atlantic
seaboard, the delivered prices paid by refineries and the compara-
bility of the domestic and Venezuelan crades. Part III of the report
deals with average costs of crude petroleum for the United States as a
whole, but does not, for reasons set forth at length at the beginning of
Part II, deal with the cost of delivering such oil to the Atlantic sea-
board.

1. FoRM IN WHICH THE TABULATIONS OF COSTS HAS BEEN
PRESENTED

The costs obtained have been tab-ulated-in several different ways in
order to bring out as many pertinent facts as possible, as well as to
provide a further check on their reasonableness and accuracy.
They have been arranged, keeping large and small companies sep-

arated, as well as the years:
1. By companies.
2. By States and groups of States.
3. By districts or fields.
4. By cost groups.
5. By gravity of the oil produced.

All the tables above referred to are based on company-interest oil,
and do not consider the value of royalty oil as an element in cost. At
the end of this part is presented a table on the other basis, that is,
counting the value of royalty oil as one of the elements of cost, but
dividing the various items of cost by the total output including
royalty oil.

2. WEIGHTED AvERAGE COSTS FOR LARGE AND SMALL COMPAN[ES,
IN THE COUNTRY AS A WHOLE

The first tabulation made of costs shows the weighted average for
large and small companies, respectively, for each of the three years,
1927, 1928, and 1929, and a weighted average for all companies.
This calculation was inade without regard to States or fields where
the oil was produced, and without reference to the gravity, base, or
other quality of the oil produced. The results give aii average cost
for the production of crude petroleum for the country as a whole.
The figures are weighted so heavily by the large quantity of oil pro-
duced in the Mid-Continent-Gulf fields that the average is not widely
different from that shown above in the report for the aforesaid fields.
The figures for weighted average costs are as follows:
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GROUP I.-Companies having an annual output of 1,000,000 barrels or more

Weighted Weighted
Year average a)rage

cost perYrrel received

1927 -- $1.15 $1.28
1928-- 1.05 1. 16
192---1.0 1. 28

Average, 3 years------------------------------_----1 1.07 1. 24

GROUP II.-Companies having an annual output of less than 1,000,000 barrels

e Weighted Weghte'i
average average

barrel received1-~~~~-~~~~~ cost ~~~~~~~~per b rr~e l

1927--- $1. 10 $1. 21
1928------------------------------- ----------------------------- 1. 21 1. 21
1929------------------------------------------ 1.41 1. 40

Average, 3 years --------------------------------------------. 20 1. 27

GROUPS I AND 11.-Combined average costs and prices for all companies

Weighted lYeighted
Year 111veag aicOcbasrle receiveI

barl
per barrel

1927 .---- -$1. 16 $1. 28
1928-- 1. 06 1. 16
192 --1.02 1. 28

Average, 3 years---L------------------------ 1.08 1. 24

The averages of costs shown for the small companies are not, it will
be noted, markedly different from those for large companies, and when
the two groups are combined, the far greater quantity produced by
the large companies causes the weighted average to be very close to
that shown for Group I, or the large companies. The reports made
by large companies to the commission represent a much larger pro-
portion of the total production of all large companies in the country
than the reports made by small companies represent of the produc-
tion of such companies. If the reports from small companies can be
considered representative for all companies of that class, a complete
average cost for the entire output of the United States would be
slightly higher than shown in the above table.
The figures, given in Part II for the cost of crude petroleum deliv-

ered at Atlantic seaboard refineries, are based on the cost of produc-
tion in the Mid-Continent-Gulf area (which includes Kansas, Oklahoma,
New Mexico, Texas, Arkansas, and Louisiana fields) plus transporta-
tion, purchasing, and other charges incident to delivery. It was
thought to be of interest and value, however, to present the above
figures, which would show an average cost of production for the
country as a whole.

9.869604064

Table: Group I.--Companies having an annual output of 1,000,000 barrels or more


Table: Group II.--Companies having an annual output of less than 1,000,000 barrels


Table: Groups I and II.--Combined average costs and prices for all companies
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The figures for price received per barrel agree very closely with
the figures given by the petroleum division of the United States
Bureau of Mines for average value, at the well, of all crude petroleum
produced in the United States. The figure given by the Bureau of
Mines for average value in 1927 was $1.30 per barrel, while the amount
ascertained by the Tariff Commission is $1.28; the Bureau of Mines
figure for 1928 is $1.17 per barrel as against $1.16 as found by the
commission; while in 1929 the Bureau of Mines found the value to
be $1.27 and the Tariff Commission, $1.28. Figures for the whole
country and the Mid-Continent-Gulf area show the predominant
influence exerted by that area on the general situation.

Itemized costfor the United States as a whole.-Table 16 shows the
separate items of cost, per barrel, for oil produced by both large and
small companies in the United States ats a whole, as reported to the
commission. The distribution of costs among the items for the
country as a whole is closely similar to that shown for the Mid-
Continent-Gulf area only.

TABLE 16.-Average cost per barrel at wells in the United States, large and small
companies combined, by items

[ltnSsed oil conipalny interest oil]

*ieighte(l
1927 1028 1929 average, Per cent

{ t 1927-1929

Production (thousand barrels)-.-.-.- 48, 6U7 499,1541 , 901 1, 567, 049-.

Exlpenses: _-=-_.
Exensletion of -nseho.lds 13 $0. 11 $0.10J $0.11 10.19
Amortization of tangible development .- .18 .16 .16 f.1 14. 82
Intangible development-- 27 .23 . 2A . 26 24.07
(Current operatingcost-- 32 31 29 .31 2. 70
general l and administrative-. 27 .27 * .24 .26 24.07

Total-1. 17 1.08 1. 05 1.10 101.85
Deduct receipts froin gas sales and miscellaneous

revenue-11 .11| .12 .11 10. 19

Net cost excll(ling interest-1. 06) .97 .93 99 91.66
Interest on investment (6 percent)-. 10 09 09 .09 8. 34

Not cost Including interest-1.16 1. 06) 1.02 1.08 100.00

Average sellingprice-1.28 1. 16 1.28 1.2.

3. QUANTITY OF OIL PIRODUCED AT DIFFERENT AVERAGE COSTS

There are wide differences in the cost of producing oil on the part of
different concerns. There are often also wide differences for a single
concern as between the costs in different fields in which it operates.
The data obtained by the commission showed for each producing
company its costs in each of the pools, fields, or other areas, distin-
guished in its accounts. The data for each area were punched on a
separate card, together with the average unit cost per barrel. These
cards were subsequently sorted according to unit costs and the quan-
tity produced within different cost limits were- thus ascertained.
The results are shown in the two following tables. Table 17 shows

the percentage of the total quantity of oil produced within each
specified limit of cost, while Table 18, obtained by cumulating the
figures in the preceding table, shows how much oil was produced at
or below each specified limit of costs.

9.869604064

Table: Table 16.--Average cost per barrel at wells in the United States, large and small companies combined, by items
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It will be seen that the great bulk of the oil was produced, in the
case of both the large companies and the small companies, at a cost
not less than 40 cents nor more than $1.60 per barrel. In the case of
the large companies, much more than half of tAgoil was produced
at between 40 cents and $1.20 per barrel, and from seven-eighths to
nine-tenths of the total (varying in different years) was produced at a
cost of less than $1.60 per barrel. The figures of Table 17 are illus-
trated by the accompanying diagrams.
TABLE 17.-Percentage of oil reported which was produced within cost limits specified

Oto 39 cents per barrel
40 to 79 cents perbarrel--
80 cents to $1.19 per barrel
1.20 to $1.59 per barrel
1.60 to $1.99 per barrel

$2 to $2.39 perbarrel-
$2.40 to $2.79 per barrel
$2.80 to $3.20 perbarrel.
Over $3.20 per barrel

Group I. Large com-
panies

1927 1 1928

Per cent
II. 09
20.97
30.'24
22. 51
6.61
3.91
1.80
.49

2.38

Per cent
10.68
27.45
35.96
11. 79
6.48
3.03
1. 02
1. 38
2.21

Group It. Small com-
pailies

1929 19271 9| 28 1929

Per cent
13.17
28. 52
32.65
14.92
5.38
1.87
1.01
.50

1.98

Per cent
13.45
23.32
21.88
21.87
7. 70
7.04
1.22
1. 03
2. 69

Pcr cent
8.89

26. 52
20. 10
23.49
8.83
6.87
1.56
1.94
1.80

Per cent
3.96

22. 29
23.46
23. 74
9. 18
8.01
1.41
1.34
6.61

TABLE 18.-Percentage of oil reported which was produced at or below the cost specified

Less than 40 cents per barrel .
Less than 80 cents tier barrel.
Less than $1.20 perbarrel.
Less than $1.60 per barrel
Less than $2 perbarrel.
Less than $2.40 per barrel
Less than $2.80 per barrel
Less than $3.20 per barrel.
More than $3.20 per barrel

Group I. Large com-
panies

1927 1928 1929

P'er cent Per cent Per cent
I 1.0 10.68 13.17
32.06 38.13 41.69
62. 30 74. 09 74. 34
84.81 85.88 89.26
91.42 92.36 94.64
95.33 95. 39 96. 51
97. 13 96.41 97.52
97. 62 97. 79 98.02
2. 38 2. 21 1.98

Group II. Small corn
panes

1927 1928 1929

Per cent Per cent Per cent
13. 415 8.89 3. 96
36.77 35. 41 26. 25
58.65 5. 51 49.71
80.32 79. 00 73. 45
88.02 87. 83 82. 63
95.06 94.70 90. 64
PC6. 28 96. 26 92.05
97.31 98. 20 93.39
2.69 1.80 6.61

4. ARRAY OF COMPANIES ACCORDING TO AN ASCENDING SCALE OF
COSTS

In addition to the above-mentioned classification according to
costs, the returns of each company, considered as a whole and inde-
pendent of its operations in different fields, were classified according
to an ascending scale of average unit costs.

After the figures were arranged in this way, diagrams, in the form of
cumulative cost figures, were drawn. (See figs. 4 to 9.) It is to be
noted that the costs rise in a gradually ascending scale until nearly
the entire quantity of oil has been covered, in each year, but that the
latter end of the curve ascends very steeply. The costs represented by
this right-hand end of the diagram, in each case, and covering in no
instance more than 2 per cent of the entire quantity of oil produced,
are the costs of a few producers who met with extremely bad fortune.
In -most of the cases they were producers who had spent considerable

l l- - - - - - - - . - . . - - - . - S -
9.869604064

Table: Table 17.--Percentage of oil reported which was produced within cost limits specified


Table: Table 18.--Percentage of oil reported which was produced at or below the cost specified
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FIGURE I

3335-S. Doc. 267, 71-3----4

Figure I CRUDE PETROLEUM: COST OF PRODUCTION IN THE UNITED STATES, 1927.
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FIGURE IX

CRUDE PETROLEUM: COST OF PROOUCTION IN THE
UNITED STATES, 1928.
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Figure II CRUDE PETROLEUM: COST OF PRODUCTION IN THE UNITED STATES, 1928.
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FIGURE 111

CRUDE PETROLEUM: COST OF PRODUCTION IN THE
UNITED STATEUS, I929.
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Figure III CRUDE PETROLEUM: COST OF PRODUCTION IN THE UNITED STATES, 1929.
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money in development but were only producing a very small quantity
of oil. Costs ranging as high as $50 or $75 a barrel might have been
considered wholly abnormal and thrown out of the tabulation
entirely. This was not done, however, and they were included in
making up the average cost figures, because those with extremely
low costs were included.

5. COSTS BY STATES AND GROUPS OF STATES

For the purpose of the next tabulation, the States were arranged in
the following groups:
Group (a).-California.
Group (b).-Oklahoma, Texas, Arkansas, Louisiana, Kansas, and

New Mexico.
Group (c).-Wyoming, Colorado, and Montana.
Group (d).-Illinois, Indiana, Ohio, Kentucky, Tennessee, West

Virginia, Pennsylania, New York, and Michigan.
It was considered that this was a natural grouping, since the con-

ditions in California are distinctly different from those in the Mid-
ContinenIlt-Gulf fields, which were put in group (b), while the Rocky
Mountain section, included in group (c), and the States east of the
Mississippi, put in group (d), also have entirely different conditions
of production. In this tabulation the large companies of Group I
were kept separate from the small companies of Group II.

Costs of the large companies, Group I, by States.-Analyzing the
costs of the large companies, it is found that California had the lowest
weighted average cost for the three years 1927-1929, inclusive. The
weighted average cost for the three years for California companies
Wals 75.8 cents per barrel. The weighted average cost for the three
years for companies in the Mid-Continent-Gulf group of States
was $1.099 per barrel. The average for the Rocky Mountain field,
covering the States of Wyoming, Colorado, and Montana, was
$1.057 per barrel and the average for the Eastern States was $2.655
per barrel.
The lowest State average cost for the large companies in 1927 was

68.6 cents per barrel for California. Excluding Tennessee and
Michigan, where the (quantity of oil covered by return-s was insignifi-
cant, the highest cost for any State in that year was $4 in Pennsyl-
vania. The lowest State average cost in 1927 for any State in the
Mid-Continent-Gulf area was 91.8 cents per barrel for Arkansas, and
the highest $1.88 for New Mexico.
The lowest State average for any State in 1928 was 80.6 cents for

California and the highest (again not counting Tennessee and Michi-
gaiT) was for Pennsylvania, $3.53. In the Mid-Continent-Guilf group
in this year, 94 cents per barrel was shown for Texas while the cost in
Arkansas rose to 98.5 cents per barrel.

Trle lowest State average cost for any State in 1929 was again shown
for California, being 77 cents per barrel, while the highest cost was
$3.84 l)er barrel for Pennsylvania. Texas showed the lowest cost of
any State in the Mid-Contim-nent-Gulf group in 1929, the cost being but
82.6 cents per barrel as against $1.16 PeI barrel in Oklahoma an(1
$1.13Y2 per barrel in Arkansas.

Costs of small companies-Group II-by States.-Tuirning to the
sm-nall companies, those in Group 1l, we find that the lowest weighted

44
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average cost for any of the four great regions for the three years, was
for California, $1.05 per barrel; for the Mid-Continent..Gulf field it
was $1.06 per barrel; for the Rocky Mountain field, $1.30 per barrel;
and for the eastern field, $2.27 per barrel.
The lowest cost of small companies -for any State in 1927 was for

Arkansas, which had an average cost of 54.8 cents per barrel. The
highest cost for any State in that year was $3.72 per barrel for West
Virginia. The lowest cost for any State in 1928 was 76.7 cents per
barrel for Arkansas and the highest for 1928 was $4.36 per barrel for
West Virginia. The lowest cost for any State in 1929 was 76.4 cents
per barrl for Arkansas; and the highest cost was $4.77 per barrel for
West Virginia. Texas and Oklahoma had weighted average costs for
the three years of $1 and $1.22 per barrel, respectively.

TABLE 19.--Unit costs and sales value by States and averages for the three years,
1927-1929

(Company-interest oil only]

Large companies Small companies

State Average Average Average Average Average AverageState I~~anua cotprannual bot~costper sale~tobarrel, in-
eproduction barrel, in- value per production ot ie value prsof reporting cludIn ~-ovalueting cluding

companies interesI barrel companies interest barrel

California- 100,349, 872 $0. 7683 *1.0683 7,04!5,335$1. 053 $0. O0m0

Oklahoma- 173,882,510 1. 1645 1.4161 2,285,042 1.2236 1.3529
Texas-157,997,205 .9636 1.0832 6,332, 781 .992 1.0585
Arkansas- 16,469,068 . 9989 .9291 50, 835 . 6398 1.0440
Louisiana- 15,234, 411 1. 4307 1. 190 112,409 1.1709 1.0350
Kansas- 20,6543,921 1. 3937 1.4208 633,440 1.3360 1.4278
New Mexico--- . 315,6789 2.9469 1.3000---. --..

Total- 384,432,969 1.0991 1. 2497 8,871,107 1. 63 1. 2024

Wyoling -- - ---.- 2, 041, 711 i ,t9853 1 2299 1,629,844 1. 253 1 1. 2899
ColOrad4o ---------------- 992, 992 . 9589 1.0--36..--.---Mon~tana - ---- -. 18, 067 1. 491111 1. 704W 216,610 , 82 1 1. 7045

Tot'll- 61 , 72X70 1,0>77 | 1.1667 1, MO, 454 X 1. 3049 1.338

Illinois ---------------- 3,452,876 1.1952 1.607' 412,597t 1.5015 1. 6171
Indianla -- 1:37, 504 2.0065 1. 6156 14, 354 1.904.5 1. 5485
O -i ----- 1,151,475 2.2167 1.8764 222,841 1.99401 1. 9157
Keitstueky .-,--607, 773 2. 1815 1. 6179 1,4091,382 1.8602 1. 7039
Tennessee---. 1,045 30. 83:8 1. 6407- _ _ ------------

West Virginia --------6--604,147 2. 0.377 3.4659 91,873 4 :1098 3. 1981
Pennsylvarnia- 5,776,618 3. 7906 3724fi8- --5,473~T---47T_
New York 28-----t------ ------------ ZJ2, X10 :1.4089 3. 5991
Michigan ---------- 329,973 1. 7899 1.5707 ----------.---------------------

'ltal ---102,71126557 1 2.5111 3,08 2 i12,0_61 _=, 71 ,3 2. WM, 2= 2

Total, all States---- - 01)1,497, 322 1. 0680 1. 2432 20, 852, 229 1. 2.98 1. 2701

Reported for only 2 years, 1927 anrd 1928.

Although in the United States as a whole for each of the three, years
the average unit cost of production was higher for the small com-
paniies than for the large companies, there--are--numerouls exceptions
to this rule in individual States. In the entire group of Eastern
States taken together the average costs of the small companies were
lower in each year than those of the large companies, and the same
was true in a number of individual States in other regions of the
country. It is impossible to determine the relative efficiency of p)ro-

9.869604064

Table: Table 19.--Unit costs and sales value by States and averages for the three years, 1927-1929
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duction of large and small concerns from general averages for large
areas. Costs often differ widely in different fields of the same State
and the relation between the general average cost for large com-
panies and for small companies. in a State as a whole may be greatly
affected by the geographic distribution of the wells of the respective
groups of companies.

Relation bf costs to sales value.-In comparing the average unit cost
of production with the average unit sales value of petroleum in the
several States, it should be borne in mind that the cost figures include
interest on the investment of the companies at (6 per cent. For con-
venience one may speak of a loss where the average sales value is less
than the average cost, including interest, but many companies which
show a loss when thus computed are making at least some return on
their investment. It is true, however, that in many cases the average
realization is not sufficient to cover the operating expenses of pro-
duction. Similarly, the word "profit" may for brevity be used to
denote an excess of average-sales value above average cost of pro-
duction including interest.
When the unit cost of production is compared with the unit sales

value it is shown that the sales afforded a profit in the States of largest
production in most of the individual years and that the weighted aver-
age unit sales value for the three years was greater than the weighted
average unit cost of production. The States which showed the great-
est departure from this rule were Louisiana, New Mexico, and Ar-
kansas, among the States west of the Mississippi River. The group
of Eastern States showed a loss on the whole for both large and small
companies when weighted average sales value is compared with
weighted average cost of production. However the quantity of pro-
duction covered by the figures obtained by the commission for the
Eastern States was not as farge as for the Mid-Continent-Gulf area or
for California and perhaps it can not be regarded as so completely
representative of the costs in this area as are the costs for the Mid-
Continent-Gulf field.
West Virginia was the only Eastern State iTn which the large com-

pany group showed a profit for all three years while in that State the
small company group showed a loss in all three years. On the other
hand, the small companies in Illinois and Pennsylvania showed a
profit in all three years while the small companies in New York showed
a profit in two years out of the three and a profit for the 3-year period
as a whole.

In the case of the small companies the average unit sales value was
less than the cost of production in California in each of the three years
and the same was true of Group C (Rocky Mountain States) in 1928,
and of Group D (Eastern States) in both 1927 and 1928. Otherwise
the averages for the several groups show a profit for the smaller
producers. In the individual States the relationship of costs and
sales for the small companies varies considerably.

Items of costs by States -The individual items of cost and the credits
for sales of gas and miscellaneous revenue are shown by States in
Tables 24 and 25.
The relative amounts expended under the different heads vary

decidedly from State to State. These variations are affected by the
physical conditions of production, such as the depth of the well and
the average output per well, and also by the length of time during

52Q
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which the oil fields have been worked. In the States which were
actively developing their new oil resources during the period covered
b)y the investigation, like California, Oklahoma, Texas, and New
Mexico, the intangible development cost was a large item of expense.
In the case of the large companies as a group this was the largest
expense item in California and Oklahoma for the 3-year period. as a
whole. In the Eastern States, on the other hand, where there is less
new development, current operating cost, depletion, and amortization
bulked much larger than intangible development, although in Penn-
sylvania, in the case of both large and small companies, intangible
development cost, while considerably less than operating cost, was
larger than depletion or amortization.

General and administrative expense was a larger proportion of the
total expense in the case of the large companies than the small com-
panies, being for the country as a whole, roughly, one-fourth in the
former and one-seventh in the latter case. Considering the large
company group alone, the share of total expense reported for general
and administrative expense was somewhat more than one-fourth in
Texas, Louisiana, Kansas, and New Mexico, and a little less than
one-fourth in California, Oklahoma, and Arkansas. In the small
company group the proportion for general and administrative expense
ran imuch less than one-fourth in all of the foregoing States except
Kansas, in which it was more than~'one-fourth.

Interest at 6 per cent was computed on the investment of the
companies and added to the other net costs to give a total cost.
Interest on investment represented 8.3 per cent of the total cost
thus computed in the case of the large companies, and 14.7 per cent
in the case of small companies. The item of interest ran somewhat
larger, relatively, for the Eastern than for the Western States in
both the large and small company Igroups. For the large companies
the share represented by interest in total cost of production was, on
the average for the three years 1927-1929, 10.5 per cent in California,
6.9 per cent in Oklahomia, and 7.3 per cent in Texas.

6. COSTS BY PRODUCING DISTRICTS OR FIELDS

In the questionnaire sent to the oil producers, it was requested
that the data pertaining to the costs of production be prepared by
districts or pools. When these data were assembled it was found
that some companies had reported their information lumped for an
entire State, while others had presented theirs for each separate
lease. There were varying conditions between these two extremes.

'Trhe oil producers were also asked to file with the questionnaire
maps showing the location of the districts in which they were produc-
ing oil. In mianv instances these maps were not included. As many
of the smaller pools are often known by scvral names and as many
companies included a number of adjoining pools unnder the name of
one pool of a group, it was founx1 to be quite difficult to identify some
of the pools without accompanying maps.
So many data were presented, covering so many different fields

and pools, that it was found necessary to group the figures for the
most part into a few large districts, some of which include a consider-
able number of pools, showing separately, however, figures for a few
of the major individual pools of the country. Texas, for example,
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was divided into such districts as west Texas, north Texas, etc., with
separate data for such major fields as Mexia, Luling, and Big Lake.
No division into pools or districts was made for the States of small
production.

In some cases it was found difficult to separate one district abso-
lutely from another. As an example, several companies reported
costs for the Jatan district in Texas. This district includes several
counties lying between what are commonly known as west Texas
and north central Texas fields. Other companies have included pro-
duction of the western counties of the Jatan districts in their costs
for the west Texas field and for the eastern counties of the district in
their costs for north central Texas. The classification of the returns
by districts was finally made to conform with the returns of the major-
ity of the companies which filed reports.



TABLE No. 20.-Crude-oil production: Unit cost and unit sales price, by districts
GROUP I

1927

District Unitcost, in- Unit
Production ing salesinterest

'onin- price
vestment

California: Barel
Long leach. Seal [leach, S:ignal Ilill-- 18,9,628, $0.60 $1.05Santa Fe Springs- 5 081,385 .71 1. 18Redonda-Torrance-3,732,717 .89 1.11
Coalinga (light)-- 1,2317,36 1.06 .83
(oalinga (heavy)- 1,00 920 1.06 .76Huntington Beach-5,026,280 .70 1.02
Kern River, Kern River Front, Mlount Poso,
Round Iountain-_-:- 2,286,905 1.87 .79Elk Hills, McKittrick-1,310,5031 .40 .81Lawndale, Potrero, Rosecrans- 1,105,752 1. Of, 1.57Dominquez_-- 3.481,436 .59 1. 1SBlelridge, Lost Hills--1 19,7,385 1. 09 .93Ventura (Avenue)- 13,649,364 25 1.10Buena Vista, Maricopa, Midway Sunset, 1 10
Wheeler Ridge-_-- 10.769,904 .75 .71

Culver City, Inglewood, Montebello, Whittieri 2,169,047 .63 .96Arro Grande, Casmalia, Cat Canyon, Lompoc,
Santa Maria-_--_--__------- 210,443 1.361 .95

Barnsdale, Conejo, Newhall, Ojai, Peru, Santaj87Paula- 14,908 ..9 .8Brea-Olinda, Coyote Hills, East Coyote,West Coyote, Olinda, Richfeld- 6,418,932 .71 1.03Alamitos-__------------_----_-------- 256,143 2.83 .95Kettleman Hills -

Baldwin Hills, La Relva, Merced Hills- 3, 170,538 1.18 .93Elwood, Rincon, Summerland - ------- -- ----------

1928

572, 174
Total- 81, 085, 986 .69 1.00 88,300, 809

Unit
cost, in- Unitcluding salesInterest price
vestment

$0.62 $1.00
1.59 1. 22
.90 LS0&2.05 .76
1.151S . 7
.82 .90

1.L78 .68
.37 .80
1.58 1.52
S7., I 1?)1 1')

.86.99

.89

. 72

.91

.85

.96
1.01
1.00
.91

.96,

.50

.88

.76

1.33

2.72
.74
.72
.26
1.18
L.20 I.44

1929

Production

Barrels
35,030, 127
36,205,457
2,388,467
'119,5081,088,914

2,721,460

4,338,0078
1,087,598
1, 10o 388
1, 983,329
1, 240,581

17,183,423
8. 313, 770
1, 356, 601

169,896
70, 957

4, 698,572
1,144,396
639,204

2,885,856
7,896, 239

Unit
* cost, in-
cluding
interestion in-
vestment

$0.55
1.03
1.06
5.91
1.15
.92

1.02
.42.

1.53
.84
.60
.79
.95

1.73
1.48
.85
.59
1.50
1. 15
.34

.81 1.01 131,662,821 . 77

Unitsales
price

$1. 13
1.37
.87
.60
.54
.89
.51
.66

1.701.25
.83
1.15

.79

.86

.91

.86

.99
1.19
1.50
.88
1.44

1.15 .76 1.07

Three-year average

unitcost, in-
cluding
interest
on in-

vestment

$0. 59
1.07
.94
1.64
1.12
.79

1.42
.40
1.40

.74.60

.46

.80

.75
1.46

1.70
.76
.97
1.0
1.17
.40

Unitsales
price

$1.08
1.33
1.04
.80
.68
.95

.62

.76
l.ff1.18
.87

O1.08
.79
.90

.92

.86

1.00
1.13
1.50
.91
1.44

0
0

0
F3

0

!dN

ItN

r
N

ax

9.869604064

Table: Table No. 20.--Crude-oil production: Unit cost and unit sales price, by districts
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TABLE No. 20.-Crude-oil production: Unit cost and unit sales price, by districts-Continued
GROUP I-Continued

1927

District ~~~~~~UnitDistrict cost, in - s
eluding iUiProduction salesinterest

price
vestment

T......xa.5
Barrels

anhandle- 17,920,123 $1.52 $1S.00
'est Texas- 24,646i, 670 90 ..75rorthTexas _----_--; 11, 613,69n 1.77 1.43
Ieia--- 498i,240 1.87 1.45
ulling- _-__ 5, 627,182 1.14 1.10
Forth centraL- 10,734,960 1.66 1.53
ast Texas-_ ------------------------, 29,729 .64 1.45Zuth WestTexas-- 1,014,517 1 57 1.07
atan -- 510,240 1.34 1.Os
rulf coast -- 36,532,891 .86 1.41
ig Lake _ --- 5,751,665 .64 1.26
'orsicanna heavy _-_-_--- 107,987 2.44 1.09
tixed districts and others in Texas--------- 4,234,180 .96 .95
Total- 127,22,062 1.20 i1.20

artlesville and Nowata, Rogers, Craig. Dewey,
Washington Counties. -

------ 1.126,.2 1. 30
uls, Creek- Counties*------------------ -- I4., .7376 .59 1.37
agoner,-Muskogee,McIntosh Counties . 87S 089 2.55 1.37
kimulgee, Okfuskee, Ifughes Counties. 2 443. "99 1. 62 1. 45
eminole, E'ottowatomie Counties . . 5.1;0 18.3 1.24 1.58
)sageCounty-,, 05 016 1. 1.43
awnee, Payne, Lincoln Counties ---3 450, 62 1.72 1.47:ay, Noble, Garfield, Grant Counties . 14 247 343 1.14 1. 5S
addo, Grady, Conanche, Garvin Counties.. '255,612 7.70 1.31
tephens, Cotton, Carter, Jefferson Counties___ 5,. 004 1 41 I 1 20

Burbnnk Field- - -- | , 195,5p 1 1. .si
Cushing Field- 5.,343,12i 1. 23
Oklahoma City Field - .....
IlealdtonField.,- --5-1.09--|
Seminole Field ..--i ,i 499,15,3 1.01
Oklahoma State: Mid-Kansas Gas Co., Arkan-
sas National Gas Co., Carter Oil Co- 38, 060, S15 I 1.53

1. 47
1.48

1.20
1. 41

1.44

1928

Unit
cost, in- Ui

Produtinn eludingProduction trrn sales Productioninterest rprioeon in- prc
vestment'

Barrels Barrels
11,635,267 $1.30. $1.00 16,99,7746;7, 928,6si1! .60 . &3 7-3, 312,562
10,986,866 1.50 1.37 14,813, 151
5,724,868 2.23 1.38 4,966,7834,887,200, 1.35! 1.04 13,654,963
11,851, 836 1.29 1.37 14,134,885

30,048 14.27 1.43 28,113
1,213,504 1.35 1.01 1,350,281
1,060,534 .91 .71 1,022,638

32,486, 052 .93 1. 18 37, 681, 123
4, 612,982 .84 1.16 3,911,725

88 450 1 .46 1.01 80,435
5,686;838 .75 6,620,175

158,193, 12 .94 .94 188,576,608

1,163,358 2. 35 1.19 1,339,5i1
3,S887, 7041 1. 6:3 1.28 4.116.021,i,357 3.76 1.32 257,379
1, 936, 805 1. SO 1. 45 1. S21, 696
5. 594. 250 1. 27 1. 59 I 4, 740, 482
fi, 368, 412 1.72 1.37, 4.648.835
2, 520, S62
S. 731,266

205,110
5.442, 718
3. 154. 364
4,448. 530

74,071
4, 882, 07:3

81, 405, 249

29, 591, 135

1.71
1. 24,
2.10
1.40
1. 64
1.24

. * L,

1.091
. 074

1. 07

1.43
1.57
1. 18

1. 36
1. 48
1.41
1. 2 3
1. 43

1.30

2,238. 700
G, 708. 519
347,390

11, 600, 101
2, 169. 8.59
3, 903, 137
3,879, 039
4. 213. 848

8.5, 1635, 218
26, 042, 119

1929

Unit
cost. in- Unit
eluding sae
interest pric
On in- prc

vestment

$1.00 $1.30
.48 .83
1.25 1.41

!218 1.43
.93 1.07
1.23 1.74
7.93 1.47
1.401 .87
.91 .76
1.03! 1.25
.68i 1.28
1.06 .82
.'68 1.16
.83 1.12

2.31 1.26
1.52 1.30
1. 64 1.43
1.96 1. 53
1.48 1.49
1. 0 1.40
1.82 1. 50
1. zi
1.47
1.23
1. 38
1. 36
.91
. 99

1. 04

1.19

1.49
1.12
1.33
1.41
1.54
1.52
1.09
1.49

1. 43

Three-year average

Unit
cost, in-
eluding
interest
on in-

vestment

$1.28
. 59
1.48
2.06
1.66
1.37
9.58
1.43

Unit
sales
price

$1. ?1
. .4
1.41
1.42
1.07
1.56
1.45

'd8s
.991 .80
.94 1.28
.72 1.24
1.72 .99
.78, .97
961 1.08

Q

z.46
1.58
2.00
1.77
1.32
1.71
1. 74
1.19
1.70
1.32
1. 52
1.27
.90
1.05
1.00
1.39

P

N

L
N
E

L
a
B
C

Okial
B

T

0
S,

P
x
C
8'

Q

01
W
'-3
0

jit

tC4

H

1.. '5
1.32
L 40
1.47
L 43
1.40
1.47
1.56
1.20
1.28
1.41
1.50
1.52
1.11
1.44

L 40



Mixed districts in entire State ---- ,989,345
Counties: Beckham, Coal, Greer, Kiowa, Le

Flore, Logan, Latimer, Marshall, .vIurray,
Pittsburg, Sequoyah, Tillman-. 690, 089

Total__185 5500.029
Kansm:

Eldorado-Augusta- 7I705.64Greenwood and Woodson Counties -- 3 s5,872East Kansas-.------- 727,562Russell Countx ------------------- 426 520
Wichita-- 92,330Sumner County ---6 81- 003
Lyon County . ---- 37,556Rice Cot and Hutchinson District 1 105 592
Total - 19,942,079

Arkansas:
Eldorado I 8,281,913Smanckover------------------------ -1-1,430
Total-I 19, 940,343

1.22

2.24

1.43

1.35!
1. 20 1.42

1.63 ;

143
1.401
1.56
1.22
1.04
2.67

1.46

.93

.91

1.39
1.47
1.39
1.50
1.47
1.37
1.51
1.32

1. 10

1.07
1.02

998,042

4,457,241
164, 942 (54

7,376, Q7'
3,827, 837

788, 973
2i7 , 930
612 024

6,146,755
20,295
70,687

19, 121,372

7, t27, 189
8,9OK,288

1.53

1.29

1.12

1.61
1.60
1.68
1.93
.98
1.09
1.70
2.22

1.43

1.31

1.27

I~~~~~~~~~~~~~~~~~~~~~- - --!- -=-- IiI - 42

1.32
1.43
1.30
1.40
1.44
1.3.5
1.45
1.19

I ~~~ -F

681,788

6,881,141

9,98,923, 902, 71
1, 132,869
266,8013,791,603

I, 297, 78712,767Z 236,690

1.72

.84

1.46
L50
1.39
1.98
1.03
1.30
139
.49

1.42

*_ f f:---1: X |_

139

1 is

1.46
L53
1.36
1421.e5
L48L52
1.41

1.03
.95

.89

.79
5,805,872
7,520,511

1.54
.96 .

1.

.94
.84

1.501.54
1.61
1.71
L04
1171.29
.64

108.94
.92

Louisiana:
Bull Bayou -- 499,5S 2.14Hayoeselle-i 11, 280,8r' 1.30Caddo------------------------------- - 616,598 1.59Clqit Coast- 2. 198. 727 1.48

----------------------------------------- 16,595,790 1.40
Wyoming: 1

Salt Creek
Big Muddy -

Grass Creek ----------iRock River-
All other districts in Wyommngi-
Total

Colorado-
Montana..
New Mexico

Indiana

Kentucky-----------------------Tenniessee

Michiga.etVr i i - - - - -- - - - - - - - - -

193,375
151,043
574,651
530,762

1. 152 925

1.89
.74
.72
.78
1.21

1.04

1.46
1.18
1.45
1.12
1.22

1.40
i.35
1.44
1.35
1.14

16,110,477

OK,799
9,011,244
2, 135, 185
3,779.954
15,591, 182

.99

1.50
1.3,
1.63
1.17
1.35

Iti. I- _ _ s - 5

1.39
1.09
!.39
1. i?
1.15

13,326,383

668,254
7. 188, S
2, 057,653,801,472
13,518,281

1.8b
1.59
1.59
1.38
1.55-- ! i,-,,1i---' -tt -'

197,228
129,101
514,849
504 870

1, 525,473

1.94
.64
.58
.71
.82

1.29
1.29
1.39
1.29
1.04

2,602,756l 1.03 - --.602w856 1- *).03 _1__ 2,871,521 .83 1.17 3,350,857 1.08 * 1.24 .9
I.- - -.- .

-

318,7D4
368,777483,000
528,706

1.65f.58

2.80
1.77
.70
.66
.N

1.42
1.14
1.48
1.22
1.23

L43L.411.54
1.33
1.05

1.80
1.40
1.60
1.35
1.43

2.22
1.31
.87
.72
.WA

1, Ioz, 1W
770,521
267,740

3,652,504
137,038

1,265,401
57,7,232

2,452
651, 543

5,.39,090
9, 64

.V4
1.18
1.88
1.14
2.30
2.24
2.33

26.64
2.41
4.00
-8..36

1.24
1.54
1.39
1.65
1.65
1.80
1.54
1.56
3.25
292
1.93

1,141,554
583,054
203,408

3,407, 034
142,613

1,083,179
543,781

683
610,300

5,664579
01,789

.95
1.52
2.00
1.22
1.88
2.24
2.44

45.90
1.92
3.53
5.82

1.01
1.74
1.30
1.52
1.53
1.83
1.551.47
3.41
3.13
L566

685, 239
800,626
476, 221

3,299,099
132,862

1,105,844
702,305

5,92,184918,205

1.00
1773.95
1.23
1.84
2.17
.86

1.73
3.84
1.45

.9g1.83
1.25
L64
1.67
2.01
1.74
3.79
3.67
1.57

.981.49
2.95
1.20
2.01
2.22
21830.83
Z 04
3.79
1.79

.. t I~~~~~~~~~.7

C:i
o

CO

CA

L340

1.40
1481.35
1.45
L.2L37
1.49
L40

F ~ ~~~a
L.42 0

.97 0

.90 Pq

.93 0

1.42
1.14
1.44
1.12D
1.0

1.n~ V:1.37 tN
1.4 C
1.32 0!
1.07
1.23
1.091.70
1.30
1.61
L062
1. 88

L.82L54
3.47
3.25
1.57 CJ1

- --I

::::

I

1.38 I7,I, 204. Wa . 16 L 45 i, i 1.42

1.35 22,t 5Wi 311 1.30 1.49 1.39

.83 1.14 .88 LOO0



TABLE 21.-Crude oil production: Unit cost and unit sales price, by districts

GROUP II

I_
District

California:
Long Beach, Seal Beach, Signal Hill-....-
Santa Fe Springs .----------.

Redondo Torrance ------
Coalinga heavy)
Huntington Beach
Kern River, Kern River Front, Mount Poso,
and Round Mountain

Elk Xlls, Meittrick
Lawndale, Potrero, Rosencrans
Buena Vista, Mlaricopa, Midway Sunset,
Wheeler Ridge - .-.--

Culver City, Inglewood, MNontebello, Whittier.
Arro-Grande, Casmalia, Cat Canyon. Lompoc,
Santa Maria

Barnsdale, Conejo, Newhall Ojai. Pirs, Santa
Paula, Sespic SemiL ..-

Brea-OJinda, Coyote Hills, East Coyote, Olinda,
Richfield, West Coyote---

Baldwin Hills, La Hubra, Merced Hills, North-
ern Western Orcutt

i-

Total.--- - - -

Production

Barrels
1,193,520

335, 664
323, 906
188,005
753, 745

75.0,795
100

1.086, 492
24.910

472. 079

1927

Unit
cost, in- Unit
eluding sae
Interest
onI- price

vestment

$0.87 $1. 02
.86j .98
1.28 .93

1.15 1.11

179.44 1.92

1.37 s0!
.89 81
.97 S81i

1.073,742 1.03 1.01

143, 987 . 91

6;, 346, 945 1.02 .93

Texas:
Pandhandled. --- 773,653 .68
West Texas - 2,13-6,351 .32
North Texas ---------------- - 1,.715,942 1. 18
Mee=ij----- 181, 585 .S
North central-404. 735 1.79
East Texas -- 34,536 1.52
Gulf coast- 47,z354 1. 03

Total-5,719,156 .81

.91

.35
1. 42
1.40
1.40
1.61
1. 16

1928

Production

Barrels
1.606,847

260, 88
215,331
1-0, 191
506,f 2

887, 585
102,633

-

1, 332, 762
23,411

408,812

30. 525
1,243,644
&5.. 029

7.441.935

927,054
2, 734. 345
1. 168,466
250,255
390,307
24, IS1

437, 041

Unit
cost, in-
cluding
interest
oni n-

vestment

$1. 10j
2. 07
1. 26
.83
.93

.83
1.38

1.07.91I1
1.717
.32

1.13

.60

1.05

.76

.40
1.64
1.08
1.76
1. 57
.&0

Unit
sales Production
price

Parrels
$1.01 1,437,246
1.36 760,539
. S4 247,636
.74 163,735
.87 386,491

.73 598,889

.65 112,282
.----- 31,421

77 1.5.58.750
.85 22, 226

.77 158,159

.51 L.588
1.16 1,300,800

.83 557,362

.88

i.06

.58
1.43
1.28
i. 40

1.58
1.29

7.347, 124

918.726
1,104,242
1,414,814

176, 065
342,708
25,257

365, 728

1929

Unit
cost, in- -1Unit
cluding
Interest I price
on in- |pic

vestment'
I7 I

$1.03 $1.14
2. 22 1.26
1.401 .40
.77 .60
1.64

1.01
.99
1.08

.91

.83

1.96

1.02

.78

.38

1 09! 1

1. 09 1

1.068
1.58

I 1.421
1. 77

I1.59
1.54

.98

.54

.54

.60

.65

.71

.fi3

1.01

1.05

.95

.92

1.31
.95
1.46
1.37
1.47
1.69
1.21

Threyesr avea

Unit
cost, in-
cluding
Interest
on In-

vestment

$1.01
1.86
1.31
.81
1.20
.90

1.17
1.33
1.09
.88
1.20
.52
97
.39

1.05

.85

.419
1.44

1.12
1.78
L.55

Unit
sales
price

$1.06
1.21
.74
.77
1.01

.69

.64

.60

.73

.81

.76

.65

1.01

.89

.91

1.10
.56
1.44
1.34
1.42
1.62
122

.93 5, 931, 648 .91 . 90 4,347, 540 1.35 1.43 1.00 1. 06! _I o ;

0
0

0

0to

Q

kNt
Fd

-I

- - T ^ --- -l- --
__l

-

9.869604064

Table: Table 21.--Crude oil production: Unit cost and unit sales price, by districts
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TABLE 21.-Crude oil production: Unit cost and unit sales price, by districts-Continued
GROUP II-Continued

District

1927

Unit~~~~~~~~~~~~~~~~~~~~~~~~~~~~§ ~ ~~~unit
Cost, in- U i

Production udi sales:interest prc
Ion in- prc

vestment,~~~~ . .._

Oklahoma:
Bartlesville and Nowata, Dewey, Craig, Rogers, Barrels
Washington Counties-- 56,840 $1.36

Creek, Tulsa Counties --260.606 1.93
Mctntiosh, Muskogee, Wagoner Counties - 11. 623 2.02
Hughes, Okfuskee, Oknmulgee Counties 18,451
Seminole, Pottawatomie Counties--
OsageCounty--19-00----01 I.-S
Lincoln, Pawnee, and Payne Counties. - - 167,471 1.95
Kay, Noble, Garfield, and Grant Counties. 43,079 1. 17
Caddo, Comanche, Grady, Garvin Counties---I 32,132 2.58
Stephens& Cotton, Carter, and Jefferson Count'es j 83, 061 1. 72
CuslingField---|-- 106,374 .39
Heawnn Field . 66,913 .33
Seminole Field -- 1,105,702 .Sx
Mixed districts --8,464 4.12
Coities-

Beckman Coal Greer, Kiowa. Le Flore,
Logan, LatiIner, Marshall, Murray, Pitts- l (o, 2W L..:
hurg, Sequoyah, Tillman.

Total-I 2,660.006O -fi l. 22

Kansas:
Eldorado-Augusta.
Greenwood and Woodson Counties.
East Kansas .
SumnerCounty-

46, 159
258,644
114,975
365, 602

.90

.85
2.12
1.34

192&

; Unit
;cost, in-

Production Iluding
on in-

vestment

Barrels
$1. 32 544, 774
1.m6 219,548
1. 55 10, 559
1. 36 12,878

5,413
1.31 i 205, 716

1.47 133,719
1. 53 27,114
1. 14 40,448
1.29 81,193
1 87 127, 208
1. 26 62,554
1.41 382,824
1.41 x,9

1. 54) 133,858

I 1. 40 1,996,732

1.40
1. 53
1.25
1.48

-_ -1 1-

27,319
166,968
146,649
229, 532

$1.25
1.41
1.96

2.86
1.27
2.13

1.60
1.61
1.17
1. 071.11,
2.n0

1.35
. I_

1.22

I.15
1. 07
1.69
1.42

Unit
sales
price

$1. 72
1.27
1.43
1. 34
-i. 39
I.21
L.39
1.42
.74
1.20
1.56
1.10
1.41
1.3S

1.52

1.31

1.30
1. 45
1. 20
1.47

1929

Unit I
cost' in-I t

Production interestt sales
on price

vestment.. ..... . _; ~~~~~~~~~~~~~~~~~~
Barrels

530,698
275, 112
10,335
25, 072

141. 277
220, 241
118,312
15,071
33,181
159,278
237,253
58, 182

318, 164
8. 424

$1. 15
1.26I
1. 76
1.4
1.32
2.18
.09
.57
1.68
1.02
1.12
1.15
1. 54

49,588 1.72

2,200,188 1.24

24,237
114,346
164,223
243,665

1. 12
1.59
1.45
1.29

Threyear avenge.

Unit
cost, in- Unit
cluding salesinterest pe

vestment

$1. 25 $1. 26
1.26 1.54
1. 52 1.92
1. 59 - - - -

1.53 1.49
1.26 1.39
1.43 06
1.52 .36
. 75 1. .57

1.28 1.f67
1.52 .02
1.13 1. is
1.43 . 90
1.43 2.57

1.48 1.42

1.34 1. 22

1.36
1.51
1.23
1.54

1.05
1.08
1.71
1.35

_I
783, 380 L 27 1.46 570, 468 1. 37 1. 38 546, 471 1.338 L 43 1.34 1. 43

I~~~ ~ ~i--. S| 1'

0
CW
H

C

C)Ili0

c1

bd
,-

$1.27
i.30
1.50
1.46
1.53
1.26
1.43
1.49
.87
1.26
1.61
1.17
1.41
1.41

1.51

1.35

1.3f;
1.50
1.22
1.49

I i-, I- =I_
TOW-----------------------------------



Arkansas: I
Eldorado-------------------------
Smaackover -

Total -

Louisiana:
Bull Bayou-
Haynesville j
Caddo _ ------------ ---

TotaL - ---- ------------------------------

Wyoming:
Salt Creek .
Grass Creeass--ee------
All others-

488,301
393, 526

881, S2TI

97, 105
50 ,,8
4,080

151,963

1,501,710
135, 125
,0,788

Total - -1 1, 707,623

Mona- - --

llo - - -- -
Indiana_--
Ohio _-_i - --

Keentucky---------------
West Virginia--
Pennsylvani. -

New York .

75,964
422, 560
18,864

262, 100
1.7 51.395

89, 120

509,900
113,645

.81

.22

.55

1.15
.71
4.24

1. 09

-1.23
1.91
.98

1.28

1.67
1.64
2.18
1.81
1.S7
3. 72

2.93
3.61

1.15
1.01

1.09

1.12
1. 18
1.26

1.14

1.38
1.56

1.37

1.24
1.68
1.70

1.66
2.S7
3.08
3.04

332, 240
59, 719

391,959

.85

.30
.94
.85

.92

246,717 1 . 6G
------ - -I .-- -

246, 717
I- -I-,1== I_-----

05, 055
10,011

105,066

1,317,526
132,234
99, 038

1, 548,798

81,642
417, 878

22,
1, 294, 772

83,482
532,587

332,

1.22
3.43

1.43

1.16
2.03
1. 75

1. 2-,

.90
1.25

.93

1.29
1.36
.76

1. 26

66X,27
13,922

80, 199
i_____ii_1.___1 i_

1, 167,977
119,095
346,038

1, 633,110
I_____________ _____________

1.76

1.81
01

1.90

3.08

1.50

1. 52

1.37
1. 76
1.64

3.06

3.33

3.39

49:2 223

397,354
10,393

183,983
1, 451,980

103, 017

623,933

432, 176

1.07
- -

.76

.81

.23-
1.07
1.00

1.07 64

0

1. C

1.01
.91

1.00

1 .89
1.32

.96

L 15
1.03
2.29

1.17

L 12
.96
1.28

L04

1.12
.82
L42

1.16

1.31
1.50
.91

1.18
1.62
1.42

1.241.23

1.33
1.47
.86

1.29

1.86

1.43

1.60

2.25

1.82

4. 77

3.60

3.61

1.81
1. C6
1.58

2.21

1.82

3.60
3.87

3.9J

1.83
1.50
1.90
2.00
1.86
4.31
3.15
3.41

L70
L62
1.55
1.92
1.70
3.20
3.46
3.60

0
0

0

0_.tv
F3
It
N

WI

--I- _! l____ II i
'-I -'-i I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
I_I__;_-
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COST OF CRUDE PETROLEUM

7. TABULATION OF COSTS BY' GRAVITY IN SPECIAL DISTRICTS
The costs in selected districts were tabulated by gravity in an

effort to discover whether there is any regular relationship between
gravity and costs, between gravity and sales price, and also between
costs and prices for the different gravities of oil. No regular relation-
ship was discoverable between any of the above factors. Theoretically
the higher gravity oil, being of better quality, would cost more to
produce because presumably the companies would be willing to expend
larger sums in development in fields where the higher gravity oil is
likely to be produced. In practice, however, this does not hold true,
if for no other reason than because it is almost impossible to predict
the gravity of oil which will be produced, even when there is some basis
of experience in the locality where development is being undertaken.
The relationship which might be expected b6 ween gravity and sales

price is often upset by the transportation factor. Low-gravity oil
near good pipe-line facilities might bring more than high-gravity oil
which was disadvantageously located. Moreover, low-gravity oils
sometimes have good lubricating properties, in which case they might
bring more than a higher gravity oil of different quality. The prices
of the purchasing companies customarily show a higher price offered
for higher gravity oils, the sl)read generally shown being 2 to 4 cents
per degree. This relationship holds good, however, only when other
factors are equal, and the figures compiled by the commission sheen to
indicate that these other factors frequently upset the relationship
based solely on gravity. The tabulation for three leading producing
districts given below illustrates the foregoing points.
TABLE 22.--Crude oil production costs and sales prices by gravity in selected districts,

per barrel

Degree of gravity an(1 year

19 or Utnder:
1927 .
1928.
1929 . - - -

20 to 24:
1927 --
1928 _

1929 . --

25 to 29:
1927.-

1928
1929-

30 to 34:
1927 . --
1928-_-----------------------
1929 .

35 to 39:
1927 .----
1928 . . - -

1929 .-----.

40 to 44:
1927.
1928 ::- -::- -

1 2929.

Arkansas,Te'xas, Gulf coast Smnackover
Net costX SaIes Net cost I l(
B_ prie

$1.91 $1.31 $0.94 $1
1. 69 1.29 1.07
1.48 1.34 1.28 ___ 1
1.71__ 1.31 - 1.07 _

1.09
1.18
1.23
1.16-

1.24 .80
1.19 .88
1.19 .84
1.21 .86

.73 I 1.46 1.63

.811 1.17 1.48
9fi 1.26 1.31
.841.30 1 1.46

2.13 1.33 1.68
2.60 123 1.44
1. 70 1:.20 1.16
2.08 i1.26 1.46-

2.64 1.52 1.11
2.40 1.29 1.03
1.1I 1. 19 1.26
1.29 121_ 1.11F

171.09 1.46
21.98 1.33
24. 62 1. 33 .
32.40 1.33 .-----

'0

.02

.77

.06

.95

1.00
.77
.83
.88

1. 11
.97
1.02

1.0.
1.32
1.20
1. 23
1. '26f
1.40
1. 28
1.31
1.36

Louisiana,
Hlaynesville

Net cost I Sales
~I pric...

$0.67
1.63
1.21
.W

1.69
1.60
2.41
1.72

I-I
1.12
1.66
2.14
1.69

1.21
1.29
1.64
1.32

1.61
1.44
1.44
1.60

4.18
.57
.87
1.89

$0.68
.94
.95
.74

1.03
.81
.78
.u1

1.03
.79
.85
91

1.21
1.11
1.13
1. 16

1.40
1.33
1.38
1.37
1.60
1.35
1.40
1.46

61

I Including interest.

9.869604064

Table: Table 22.--Crude oil production costs and sales prices by gravity in selected districts, per barrel
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62 COST OF CRUDE PETROLEUM

8. COSTS INCLUDING ROYALTY OIL

All the preceding tables of costs in Part III, as well as the cost coin-
putations in Part II, of this report have been based on company-inter-
est oil only. As already stated, there is a certain significance in con-
sidering the relative importance of the different items of expense
when the value of royalty oil is considered as one item of cost, and
when the divisor used in calculating the averages includes the total
quantity of oil produced, both that going to the producing company
and that going as royalty to the landowner. Such a presentation is
made in Table 23.

It will be seen that the Value of royalty oil, which represented for
the United States as a whole between 13 and 14 per cent of the total
quantity of oil produced, was equal, on the basis of the market prices
at the tuine of production, to 17 cents per baIrrel of crude oil pro(luced,
this item representing 152 per cent of the total net cost of plodllction
as thus computed. On the average for the three years the cost of
production of oil including royalty oil ats an element of cost was $1.10
per barrel in the United States as at, whole, xs compared with $1.08
per barrel when the calculation is based on company-interest oil only.
The difference is due to the fact that the average market price of
royalty oil is somewhat greater than the average cost of producing it

TABLhI 23.-Average cost per barrel at wells in the United States, large and small
companies combined

[Based on company and royalty otl)

:1927 ,lN 19S \rWeighted Per19271928 1921D average,
1927-29

Production (thousands barrels) ---------------------------.64, 64 577, 439 671, 612 1, 814, 016

Expenses:
1)epletion of leasehold-.----$0.11 $-0.08 $009I $0.10 9.09
Amortization of tangible development-.16 14 .13 14 12. 73
Intangible development-.-- ..--- .--- 223 . 20 . 23 22 20.00
Current operatingcost-........---------...-.28 27 .25 27 24. 65
General and administrative-24 .23 .21 .22 20.00

Total-1 01 !93 .91 .95 86.37
Value of royalty oil at market price- .17 16 . 18 . 17 1& 46

Total including royalty------------------------------. 1.18 1.09 1. 09 1. 12 101.82

Deduct receipts from gas sales and miscellaneous
revenue-.-. .09 .10 .10 .10 9.00
Net Cost .------------------------------------------_I99 1.02 92.73

Interest on investment (6 per cent)---------------- . .08 07 .08 7. 27

Net cost, including royalty value and interest .... 1.17 1. 07 1.06 1._10 100.00

Average selling price--------------- . ......1. 28 1. 16 1.28 1.24 .----

9.869604064

Table: Table 23.--Average cost per barrel at wells in the United States, large and small companies combined
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TABLE 24.-Petroleum: Unit cost of production and sales value by States, 1927-1929
GROUP I

State

California, Group A .

-- do ----- -- -- -------- - - - - -~-------------
---do ---------- ---------- ---------------

Total, 3 years-

Oklahoma-
---do - ------- --- - - - - - - - - ----------------
- -do ------ --------------- ------ -----

Total, 3 years .--

Texas------------------
- -do - ---- --- ------ -- - - - - ---------------~
-- do ---- -- ------ - -------------- ~ ~~~~----

Total, 3 years.

Arkansas-
--do.
do.

Total, 3 years

ILouisiana .
----do
----do

i Total, 3 years

|do.

--ido

! Total, 3 years

Production
company
interest

Barrel.
81,085,986
88,300,809
131,668821

Expenses

pAlton t
Ization~Depletion tanlgib'

$0.07
. 07
.08

1-Iof
le

develop-
amnt

$0 15
.15 F
.16

Intan-
gible

develop-
ment

$0.23
.30
.33

General
IOperatingl and ad-

cost tministra-I tive

$0.27
.27
.21

$0. 14
.16
.14

Total

$0.88
.95
.91

Les gas
sales

and mis-
cella-

neous
revenue

$0.25
.23
.22

Net cost

$0.61
.72
.69

Interest
on

invest-
ment

$0.08
.09
.08

Net cost
includ-
Ing

interestir

$0.69
.81
.771

unit
sales
value

$1.00
1.01
1.15

3C1,04,616 .07 .151 .30 .24 .15 .91 .23 .6s .08 .765 L07

185,500,029 .14 .201 .34 .24 .27i 1.19 1 .07 1.12 .08 1.20 1.42
14,942,654 .14 .19 .26 .271 .27 1.13 .10 1.03 0 1.121..30
171,204,863 .13 .18 .30 .28 .29 s18 .10 1.08 .08 1._18 1.45

521,647,546 .14 .19 .30 .26 .28 1.17 .09 1.08 .08 1.161 1.42

.127,222i!,0f12 .12 .15 .26 .29 .34 1 1-16 4 1.11 0.Z 1.20 1.20
158,193.126 .os .11 .20 .23 .29 91 .04 .87 .07k .94i .94
188,576,608 .08 .11 .18 .22 .23 .821 .06 .76 .071 .831 1.12

473,991,796 .09 .12 .21 .241 .28 .IN .05 .89 .07 .96 1.08

19,940343 10 .1}6 .03 .35 .24I .8 .04 .84 .08 .92 1.04
16,110,477 .09 .19 . .39 .21 9 04 .90 09 . .8
13,326,383 09 .19| .07 .46 .28 L 05 1.0 .10 L 14 . 88
_._.__ !-_ !0

.49, 377, 203 .09 .18 .05 . 40 .24 . ! . _Q5 .91 .09 1.00 .93

16,595,790 .10 .21 .20 .52 .37 1.40 .08 1.32 .08 1.40 1. 22
15'591,182 .11 .211 .19 .52 .:38 1 41 .13 1.28 .081 L36 1.15
13,516,261 .12 .20! .29 .54 .4 1. 57 .11 1.46 091 1.5, 1.23

.-- ~I --F-1+j S1

45,703,233 .11 .20j .22 .53 .39 1.45 .10 1.35 .08 L43 1.20

19,942,079 .13 .231 .21 .34 .44 1.5 .03 1.32 .14 1 46 1.40
19,121,372 .11 .25 .21 .34 .44 1.35 .02 1.33 .101 1.43 L35
22, 18,311 09 1 . .30 1.23 .02 1.21 .091 1 30 1.49

61,631,762 .11 2 .25 .32 39 1.31 .03 .2 .1

.24 i. 28 ~~~~~~~~~~~~~~~$.1 08 1.1

a
0

'3
0

bd
a

, W

9
0
la
9

Year

1927

19w281929

1927
1928
1929

1w7
1928
1929

19271928
1929}

1928
1929

19271928
1929

____ '.- '.- ----
-

9.869604064

Table: Table 24.--Petroleum: Unit cost of production and sales value by States, 1927-1929
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TABLE 24.-Petroleum: Unit cost of production and sales value by States, 1927-1929-Continued
GROUP I-Continued

State

1927 New Mexico .
1928 i--___do-------------------
1929 do-

Tota., 3 years-.-

Production
company
interest

Barrels
267,7 40
203,408
476,221

947,369
Total. Group B. 369,468.043
-do- 3774,162,219
-do- 409, 66, 647

Total, 3 years -1, 153, 298, 909

Wyoming- 2,602.756
--do- 2,871,521
--do- 3,350,8571

Total, 3 years-- S. 825, 134

Colorado- 1.152.183
--do-. 1,141, 5.5 4

lo-- 685, 239

Total, 3 years .9.2.7S 976

Montana- 770.521
-do- 583. 0s4
-do-60SO, 626

Total, I vears2.2. 154,201

Expenses

Aniorti-
Ization of giblenDepletion! tangible ideelop-
develop-

vlpment
ment

$0.05 $0.121 $0.96

.41 .1 1:58

Dperating.
cost

$0.19i.21
.16

. 23 .15 1. 13 .19

.131 .1 .28 . 28

.11 5.16 2 1 .227

.10! 15 .24 .277

25 27

.20

.11

.08

.35

.43

.14

.33

.42

.33

.30
. i2 . 35'

. 25
.31

I 27

General
add--Total

ministra- oa
tive
-II

$0.49 $1.81
.76, 1.93
1.71: 3.85

1.16

.31

.29

.27

.29

.18

.15

.23

.19

2.86

Less gas
sales

and mis-
cella-
neous

revenue

$0.02
.02
.08

.05

Net cost

$1. 79
1.91
3.77

2.81

Interest
on

invest-
menlt

$0.09
.09

.18

.14

Net cost
includ-
ing

interest

$1.88

3.95
2.95

Unit
sales
value

$1.39
L30

.1.25
1.30

1.18! .06 1.12 .09j 21 1.31
1.05 .07 .0I9 1.07 1. 16
1.03 95.085 .08 1.03 1.27
1.09 .07 1.02 .08 1.10 1.25

1.01j .07 .94 .091 1.03 1.28
81 .09 .72 .11 .83 1.171:03 .08 .95 .13 1.08 1.24

.951 .081 .87 .12 99! 1.23

.: _ ~ ~~~~I
.10 .93 .06 .87
-10 1.031 20 .83
10 .93 .14

-

.10.1 7 .13[ .84. ~ I-

.07 .94
.I 2 .95

.21 1.00

.. . 96

1.24
1.01
.99

1.09

0

I. 1

.3, 27 .12 1. 11 fX*3 .-06 .10 1.18 1.54

.8 .51 .22, 1.40 .03 1.37 .15 1.52 1.74
.48 .46 .33 1.69 .09 1.60 .17 I 1.77 1.83

.39 .40 .22 1.40 05 1.35 .14 1.49 1.70:1-- :--
Total, Group C

.-4,4.52-.-460f .07Xj- I4 5 .027 .3 15 1.01 0
4,596.1 .21 .33 1.5 .94 .11

-----do---------- 4,836,722 S231816 .33 1.13 .

Total, 3 -ewrs .-13,9.58,311 .12 1 _i 21 34 .18 1103Totai,3:.-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~rs----------------- 31~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~l3

.95

.83
1.04

. 94

.091 1.04

.11 .94

.15 1.19i1
. . 12 1.06

.98

1.20
1.30

1.17

Year

1927
1928
19229

19271
1928
19129

1927,
192-18
1929

1927
1928
1929

1927
1928

1322

--t-- I-
; " l r w __i

__-

- __
------ _A_ .



MioLq--1 3,652,504-do- 3, 407. 024
-do-- 3,299. 099

Total, 3 years-- 10, 358,627
Indiana-137, 038
-do------------------------ 14, 613

-do- 132,862
Total, 3 YearS------------ - 412,513

.14 .14 .05

.13 .14 .01

.14 .is .02

.14 1 .1,4 .03

.16
.12
.12
.12

Ohio . 1,265, 401 . 20
----do ------------------ - ------ --- ------I 1, 083,179 22
-do- 1,105,844 .22

Total, 3 years --1 3,454,424i .21

Eentucky-
do ---------------------------- i ,,5.Z

543.4 ,7A
do--- 70305 |28

Total, 3 years-1,823,318 1 .42

Tennessee~ ~ ~ ~ -.------------------TTenneee-2,452
--do----------------------------- 683 10.70

----do ------------------------------|~~~~~~~~~~~~~
Total, 3 years-3.135 2.33

West Virginia-651,543 .79
--do-610,300 . GO

..... do----------------------------------- 551,499 .57
Total, 3 years-1, S13.342 .66

Pennsylvania----------------------- 5,739, 00 16
-do 5,664,579 .15

5,926,184

Total, 3 years- 17.329.853 15

M>:iEchigan -______;I----------------------- 9,864 .01

--do 61,789do------------i~----------------------- 918,265 .02
Total. 3 years- 989, 918 .02

' Total, Group D_ t - 12, 035,124 .21
----do L-11,513,948 .19
-do 12,636,058 .16

Total, 3 yeais- 36,185.130 .19
Total, all States -. 467,114,613 .12
----do-. 478,573,105 .10

----- do .-------- 558,804,248 .10
! Total, 3yea s 1,504,491,966 .11

I.Zfi . 48
.36 f1
.36 .02
.33 .19
..*2 .41
.34 .19
.32 .25
.37 .29
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TABLE 25.-Petroleum: Unit cost of production and sales value by States, 1927-1929

GROUP II

Production
company-
interest

California, Group A Barrels
19 ---------------------- l6,346,945
1928- ,1,935
l ----------------------- 7.347,124

Total, 3 years- 21, 136, 004

Oklahoma:
19r27 _-----
1928 -- --- - --
192 -----

Total, 3 years

Texas:
1927..
1928 -.-.-.---
1929----

Total, 3 years ;

Arkansas:
1927- _------------------- _

1928.--------.-----------
199 _._-- -- -

Total, 3 years-

Louisiana:
1927 -----------l
1928----------------- --

1929 .

2,660,006
1,996,732
2,200,188

6, 856,926

5,719, 156
5,931,649
4,347,540

15,998, 345

Expenses

Depletion

$0. 9
.19
. is

.19

:15
.19
.17

.17

I17
.15
.32

.20

I
AAmortiza-
tion of
tangible
develop
ment

$0.20

i .21

.20

I 26
! 21

. 21

.23

.12

.12

.14

.13

Intangible
develop-
meut

$0.15
I 19

.30

. is

.05
16

.14

.11

.12

.16

.13

Operating
cost

$0.46
.34
.33

.37

.41
.52
.49

General
and admin- Total
istrative

l~
$0.121 $1.12

.11 1.03

.11 1.13

.11

.24

.26

.24

.47I .24_1
.. __

.32

.46

.34

Less gas
sales and
miscella-
neous

revenue

$0.28
.14
.20

1.09 .21

1. 24
1.23
1.27.

.17

.16

.16

1.25

.10 . 77

.15 1 .86

.23 1.31

.15 .95

.17

.03

.05

.13

.06

Net cost

$0. 4
.89
.93

.88

1.07
1.07
1.11

1.08

.74

.81
1. 18

.89

Interest on Net cost,
investment includingInterest

$0.18
10
I16
17

15
15
13

.14

:07
.10
.17

.11

$1.02
1.05
1.09

1.05

1.22
1.22
1.24

1.22_~~~~~I-I-= - -
481, 827- 08 1 . 07 .28 .09 .52 .52 .03 .55 1.09
nI,959 .13 .13- .38 .07 .71-.71 .06 .77 .92
396,717 .12 .121 ---- - - .36 . 10 . 70 ------- ---- -.- .06 .76 1.07246,717~ ~ ~ ~ ~ ~ ~ ~~~

1, 520,503

151,963
105, 06&
80, 199

.10

.16

.13

.09

.10 I-- --1

.20 .

.22 .19

.20 .06

.32

51
.66
.39

.081

.12

.08

.08

.60 - - -

99 1
1.28
.82

.60 1.04
.... ! = =1- 1-

.99
1.28
.82

.10

.15

.18

337,228 .13 .21 .07 . 53 .10 1.04-1.04 1.17 1.04Ii = _.- = I = !

Unit sales
value

0

$0.93 9
.88 F
.92

.__ a.91 n

140 <
1.51 t
1.34 t4

1.355 't_ w

.93 9.90
L43
- d1. 08 bo

.811

.91' 1.351
1.00I

.64f 1.04

1.09
1.43
1.00

1.14
.93
.96

_ _._ _
_ i X I--! i_ I .1 F l -i
I_-! 1.

1-.

4 -I---

: t

Total, 3 yews----------

9.869604064

Table: Table 25.--Petroleum: Unit cost of production and sales value by States, 1927-1929
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Kansas:
192-7-1 783,380 . 19
19-8- 570. 468 .i 1
1929 ----------------------1 546,471, .15 _

Total, 3 years-.-.- 1.900,319 .17,

Total, Group B:
1927-----
1928.. ..-
1929.-- .---------------

Total, 3 years.

Wyoming:
1927I
192.8
1929 .

Total, 3 years-

Montana:
1927._ ,

128._- .------.-.--
1929 --

Total, 3yes

Total, Group C:
192
198 .
1929

Total, 3 years

li So

India

1I

27
. 23
.24

.25

.14

.18.22t

. i7

.30

.35

.36

.33

36
.45
.40

1.26
1.36
1.37

.40 1.32

.08

.08

.06
1.18
1.28
1.31

.07 1 1. 25 1
- _________--- I______ .. -.

10,196.332
8,995,8774
7.421. 115

26,613,321

.16

.16

. 25

. is

1, 70, 623 1 .40
1,548, 798 . 38S
1,633, 110 .37

4.889,531 . 39

75,964 .27
81,642 ' .30

4592:223 .12

649,829 .16

17
.15
.17
.16

.30

.33

.09

12
.10
.16

.13

.07

.05

.15

I-- 4
.05
.20
.31

.27

.84

.57

.64

865

. 31 .15.37iI .19

.46.j24I
'- -n

.91

.97
1.28

.07

.07

.13

.841

.901
1.15

_ ji
iOLi .1IV L. .M

.36 .12 J1.25 .11 1.14.32 .10 1.18 .07 1.11

.32, .13j 1. 6 .08 [ _______

.33 .11 1.16B .08 1.08

.*10 .23, 1.49 .01 1.481

.39 .25 1.71 ! 04 1.67B

.52 .19 1.78 .12 1.66

.46! .20! 1.741 .10 1.64,

.09

.09

.08
09

.09

.11

.15

11

.14

.16

.18
16

1.27
1.37
1.39
1.34

.93
1.01
1.30
1.06

1.28
1.27
1. 15
1.24

.19 1.67

. 09 1.76

.20 1.86

.19 1.83

1, 783, 587 .40 .29 .10 .35 .12' 1. 26! .10 1. 16 .13 1.29 1.371,630,440i .3S .33 .08 .32! .10 1.21 .07 1. 141 .16 1.30 1.272,125.333 .31 .14 .26 .37 .15 1. 23 .09_ 1. 14! .18 1.32 1.36
5, 539,360 36 24 . 35 I-. 1.23 . 1. 14, .16 1.30 1.34~~.3 .24 .1= - _5 .1 1.3 .09 : ___ I,|

ims: iI9M .- - 422,560 . 26 .13
928- 417,878 .25 .13

----------------- - . 7 .3549 1 .16 .i3
Total,.3 years -- 1,237,792 .22 .13

,na: l)2,-- - -- 16 864 20 St)28-15 8051 .21 .52
g9-- 10.393 .20 .67

.18I
.10
.10

l 13 1

.1°2

.2;
,--

.71

.68

.72

.20

.11

.15

1.48
1.27
i.26

_0 .16 1.34

. 79

.70

.60

. 07

.02

.02

2.07
1.70
1.49

.05

.05

.04

1.43
1.22
1. 22

.05 !

I0.04

1.29

2.07
1.68
1.45

.21

.21

.21

.21

.11

.13

.15

1.64
I. 43
1. 43

1.50

2.18
1.81
1.60

Total, 3 years- I~~-. __,___,___I-_
43.062 .20 .70 .1471 .04, 1.,9K 1 1.78 .12 1.90 1.55- ! , I =;-;;;, i-

1.4B
1.38
1.43

1.11
1.16
1.39

a
0i 3
0

I
ba

1.20

1 '21..<.

1.26
1.23

1.29

1.24
1.50
1.81

1.70

1.68
1.52
1.66

1.62

1.70
1.37
1.58

I- -------1

i--ll -- --.-1- - ---

I I_ t.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~l___i.__ A , I I- 1.43



TABLE 25.-Petroleum: Unit cost of production and sales value by States, 1927-1929--Continued

GROUP II-Continued

!
?roductionI
company Amortiza-
interest tion of

Depletion tangible
develop-
ment

Barrels
262, 100 $0. 19 $0.48
222,450 .21 .51
183,93 .24_ .56

Total,3years . 668,533 j

Kentucky:
1927 -

1929 - .-

Total, 3 years

N'.est Virginia:
1927 -. ------

1928 ---------------------

1929

Total, 3 years

Pennsylvania:
1927..

1928---- --------------

1929

.21

1,751,395
1294 7721
1. 451; 9S0

.70

.77

.42

4,498,147 .63

89, 120
83,482
103;017

.44

.57

.66

275,619 .56

509,900
532, 587
623,933

.36

.31

Total, 3 years ------ 1,61 420 .31

New York:
1927 113, 6454 .51
928 ------------------- 332, 609 .45

1929--- 432,176 .55

.51

.15

.13

.17

.15

.55

.65
.53

.57

27
. 27,

.25

.32

.40

.49

Expenses

Intangible Getl General

develop- operating and admin-
ment cos istrative

$0.11 $0.48 $0.17
.15 .591 .17
.14 *73 0

.13

.09

.13

.24

.15

.59 .18

.37

.32

.43

.38

.32

.28

.31

.30

Total

$1.43
1.63
1 Q7

1.62

1.63
1.63
1.57

1.61

Less gas
sales and
miscella-
neous
revenue

$0.01
.06
.11

. 061

.06

.08

.08

.07

Interest on
et cost inv

I $1.42 $0.39
..7' 44

1.8 .49

1.56

1.57
1.55
1.49

1.54

.44

.30

.35

.33

.32

.02 2.65 .76

Net cost,
including
interest

$1.81
2.01
2.25

2.00

1.87
1.90
1.82

1.88
I I-

.48

.277

.84

.56

.43

.42
1.20

-!- 26 .71

1.23
.73

.87

1.38
1.66
1.47

.29

.59

.63

1. 50

1.15
1.09

.03

.51

.34

.29

.29

3.14
3.74
4.13

3.70

2.55
2.33
2.98

1. 05 .31
.j~~~~~~~

.74

. 77

.07
.11
.11

2.64

2.87
2.44
2.79

.59

6.7
.46

.57

.22

.15
.14

2.55

3.07
3.67

3.13

2.33
2.18
2.84

.. 17 2.47

.02 1
.02
.02

1.17
1.29

1.10

1.18

.60

.64

.76

.68

2.85
2.42
2.77

.76
.66
.84

3.72
4.36
4.77

4.31

2.93

2.82

3.60

3.15

3.61
3.08
3.61

-I -- _ ! -
3.41

Unit sales
value

0C
0

$1.84 M
1.76 P3
2.21 0
1.92
6

1.64S1.64
1.82

1.70 3

2.87 a
3.06 V

3.60

3.20

3.08
3.33
3.87

3.45

3.04
3.39
3.91

i---!It_-t_ ' 1- .! - ! -

Ohio:

1929_8--

!==..

'.-

i- 1_ {!

1=1=:.Z;

A.Ot

Total, 3 years----------! 878,430 .10 2.67.87 .76 3.60.51 i1 .43



Total, Group D:
1927--
1928
1929 ----------

Total, 3 years

Total, all States:
1927 ____________

1928
1929 _-- - - - -

Weighted average, 3 years.--

3, 165, 584
2,899, 53
3,2092836

.53

.51

.38

.22

.23

.26

.21

.25

.51

.59

.63

.66

.28

.24

.26

1.83
1.S6
2.07

.09

.10

.09

1.74
1.76
1.98

38 1.46
.5(

2.12
2.22
2.48

1.99
2.18
2.56

9,268,0031 .47 .23 .331 .6 1.92 .0 L83 .44 2.27 2.25

21,492,448 .24 .20 .14 .40 .16 1.14 .14 1.00 .16 1.16 1.2120, 67,832 .24 .19 .16 .39 .16 1.14 .11 1.03 . 18 1.21 1.2120.096,408 .25 1 .28 .43 19 1.34 .14 £.20 .21 1.41 1 4

62,556,688 .231 .19 .18 .39 .16 1.15 .12 1.03 .17I I. 26 1.27
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PART IV

GENERAL STATISTICS OF PETROLEUM

In addition to the cost investigation conducted by the Tariff Coin-
mission, it has assembled for the convenience of the Congress a numi-
ber of stafitistical tables relating to the I)roCluction, refining, transporta-
tion, exPorts, imo)orts, an(1 pricCe of petroleum. These tables are
derived from niuImerous sources, as indicated in the accompanying
footnote.1

Attention may briefly be called to a few points of ai general Charac-
ter brought out by these tables.

1. GROWTH OF THE PETROLEUM INDUSb'VY

The most striking fact in regard to the crude petroleum situation
during the past 20 years has been the immense incrctise in production
and consumption throughout the world, and especially inl the 'United
States. The output of crude petroleum in the Unlted States has
increased from less than 200,000,000 barrels in 1909 to more than
1,000,000,000 barrels in 1929, without taking into account the pro-
duction of more than 50,000,000 barrels of natural gasoline derived
from natural gas in the latter year, a product of which there was no
outJ)ut 20 years before. Meantime the production of other countries
has increased with nearly the same rapidity. The United States,
however, has maintained its dominant position in production as well
as in consumption. Possessing about 16 per cent of the world's esti-
matod reserves of crude petroleum, it now produces about 68 per cent
of the annual output of crude oil. The increase in production in the
United States and in other countries has been largely due to the dis-
covery of new fields and new pools in old fields. The crude-oil-
producing area ii -the United States has gradually extended from east
to west. In recent years about 75 per cent of the domestic output has
come from three States, California Oklahoma, and Texas.
The search for new sources of oii has been stimulated by the great

demand for gasoline resulting from the development of the automo-
bile industry. Conversely, the large supplies of petroleum produced,
and the consequent moderate or low prices prevailing, have tended to
stimulate the use of motor vehicles. The production of gasoline in

I Sources of material in tables in Part IV:
(a) Comnmerce Yearbooks, 1928 an1d 1930. Petroleum and Rflne(leProduets. Natural Gas and

Natural-Oas Gasoline.
(b) Statistical Abstract of the United States, 1929 andl 19'30.MPetroleum in 1927 and Petroleum in 1928. Bureaut of Mines, D)epartnment of Commerce. Petro-

leum. Petroleum Products, and Natural Gasoline, 1929 (Final Sumnmary). Annual Petroleum State-
mnent No, P. 69. Mimneographed.

(d) Census of MNtanufactures, 1927, and lprellmninary a(lvance sheets for 1929.
(e) Monthly Petroleumn Statements for the year 1930. Bureau of Mines, l)epartmient of Corn-

inerco. M imeographed1.
D Petroleum Refinery Statistics, 1928, Bureem of mines Bulletin 318.
(V) Foielgn Commerce and Navigation of the United States. Various years.
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the United States increased from less than 13,000,000 barrels in 1909
to nearly 435,000,000 barrels in 1929. The increase in the use of
automobiles has also caused a great growth in the demand for lubri-
cants. Although the proportion of the crude, oil turned into gaso-
line has constantly risen, the production of gasoline entails the inci-
dental production of a great quantity of fuel oil, the output of which
at present is substantially the same as that of gasoline itself. The
availability of these large, supplies of fuel oil has given rise to new
demands for that product. By reason of its great convenience, it is
being used in constantly increasing quantities as fuel for locomotives,
steamships, factories, and households.

2. THE P)ETR{OLEUM REFINING INDUSTRY

The petroleum refining industry in the *United States has kept
pace with the crude-production industry. Relatively little crude
oil is exported, the great bulk of the domestic production as well as
the considerable quantity of imported crude being refined in the
United States itself. The value of products of the refining industry in
the United States was about eleven times greater in 1929 than in
1909, and notwithstanding the great increase in the efficiency of
operation, the -number of wage, earners in the industry multiplied
about five and one-half times.
As shown in Part III of this report, Venezuelan oil is largely

handled by a "topping" process, by which only the lightest fraction
of the crude is separated, leaving the remaining large residue for use
as fuel. The refining of the domestic product is ordinarily carried
on by complete distillation, breaking up the crude oil into several
fractions of different gravities. The "first run" products are, in
the order in which they come from the stills, and in the order of their
gravity, (1) gasoline, naphtha, and benzene; (2) kerosene; (3) gas
and fuel oil; and (4) lubricating oil. In some cases the lubricating
oil is not separated. Much of the gas and fuel oil coming from the
"first run" of the crude is subjected to the further process of "crack-
ing"-distilling under superatmnospheric pressures and at high tem-
peratures-by means of which the yield of gasoline per barrel of
crude is substantially increased. There are 25 or 30 different proc-
esses of "cracking," in use at different refineries. Recently a new
process of hydrogenating petroleum has been devised which gives
still much larger yields, not only of gasoline but also of other refined
products. This hydrogenation process is not yet in general com-
mercial use.

In addition to the distillation and cracking processes, the products
of petroleum are subjected to various' after treatmeDts of purification
and improvement of quality.
The growth in the demand for gasoline has been accompanied by a

marked change in refining methods, with a view to increasing the
proportion of gasoline extracted. In the early days of the industry,
kerosene was the principal product sought. Even as late as 1909
the amount of kerosene produced was about three times as great
as the amount of gasoline. In 1929, on the other hand, gasoline
production was more than seven times that of kerosene.
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3. GROWTHCOF EXPORT TRADE IN REFINED PRODUCTS

Throughout the history of the petroleum industry the United States
has been the world's largest exporter of refined petroleum products.
In the earlier days of the industry the ratio of exports to production
was even larger than at present. The great expansion of oil produc-
tion has, however, been accompanied by a great growth in the export
trade. The total value of the exports of refined oils (liquid products
only) increased from less than $100,000,000 in 1911 to over $493,000,-
000 in 1929. Including nonliquid products the value of exports in the
latter year was $523,000,000, besides the exportation of crude petro-
leum to a value of $38,000,000 and besides fuel oil loaded on United
States or foreign vessels engaged in foreign trade to a value of nearly
$55,000,000.
The products of the American refining industry are shipped to all

countries of the world. Europe takes much more gasoline and lubri-
cating oil than any other continent, but has only a small lead over
Asia and Australasia in purchases of American illuminating oil, while
South America takes more of our gas oil and fuel oil than any other
continent.

4. INCREASE IN IMPORTS OF CRUDE PETROLEUM FROM VENEZUELA

Prior to the World War the United States imported very little
crude petroleum. During the war production in Mexico developed
rapidly, and imports into the United States, which at that time were
chiefly from Mexico, rose to a maximum of 127,000,000 barrels in
1922. During more recent years elude production in Mexico has
declined and the imports from that country have fallen greatly.
Meantime, however, production has begun in Venezuela and grown
rapidly. In 1928 Venezuela displaced Mexico as the chief source of
imports of crude. The total importation of Venezuelan crude rose
from less than 1,000,000 barrels in 1923 to nearly 5,000,000 barrels
in 1925, over 22,000,000 barrels in 1927, and nearly 51,000,000
barrels in 1929. The total imports from all countries in 1929 were
79,000,000 barrels, as compared with a maximum of 127,000,000
barrels in 1922 and the postwar minimum of 58,000,000 barrels in
1927. During postwar years there has also been a considerable impor-
tation of refined petroleum products, especially of gasoline and of
" topped " oils-that is, the remainder of the crude after the extraction
of gasoline and similar light products. The imports declined in 1927
and 1928, by reason of a falling off in purchases from Mexico, but
increased greatly in 1929 by reason of purchases of the products of
Venezuelan crude, inostly coming from refineries in the Netherland
West Indies, which receive crude oil from the near-by Maracaibo
Basin.

5. PRICES OF MID-CONTINENT CRUDE.

The price of average grade (about 330) Mid-Continent crude has
fluctuated between $1 and $2 per barrel most of the time since 1920.
The price fell fromn $3.50 per barrel in 1920, to $1 per barrel in the
summer of 1921, recovering to $2 per barrel in the lastttwo months
of that year. Since 1920 it has been above $2 per barrel only during
the summer months of 1926, when it rose to a few cents more than
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that price.. Higher gravities command higher prices, the differential
varying from 2 cents to 5 cents per degree, the typical differential
being about 3 cents.

Pennsylvania crude sells on a different price level than Mid-Conti-
nent crude. It has fluctuated between $2.50 and $4 since 1929,
with the typical price at approximately $3 per barrel.

TABL}E 26.-Production of crude oil in the world, the United States, and Venezuela
and of natural gasoline I in the United States

[All quantities In thousands of barrels of 42 gallons]

Period (annual average)
or year

1901-1905-
119190_ --------
1911-l91.5..
1916- --1920 .- -

1921-1925
192_-1929 .
1920 .-
1921.
1922.------- --------'-.-----

1923 --_-
1924-
1925 ..
190-
1927 -- ,

1928--
1929-

Production of crude oil

World
total

195,433
277,796
384,345
641,733
944, 777

1,292,148
688,884
766,002
858,898

1, 016, 730
1,014,318
1,068,933
1,096,823
1, 262, 82
1,324,734
1,484,451

United
States

102,083
172, 769
247,739
362.661
647,961
895,200
442,929
472,183.
557,631
732,407
713,940
763,743
770,874
901,129
901,474

1,007,323

Vene-
zuela

7, 313
85,816

457
1, 433
2,291
4, 201
9,042
19,687
36,911
63, 134
105,749
137, 472

Other
countries

93, 350
10.5, 02
130,6
179,072
289,603
3!11, 132
2451498
292, 386
299,166
279,128
291,336
2&8, 603
289,038
298,319
317, 511
339, 66

United
States
percent-
age of
world
total

62
62
64
67
69
69
64
62
65
72
70
71
70
71
68
68

United States pro-
duction of-

Crude oil
Natural and
gasoline natural

gasoline

tS)
722

6,382
18, 254
41,976
9, 16l
10,713
12,044
19,434
22, 236
26,845
32,455
39,076
43, 191
53,183

369,043
06,215

937, 176
452,090
482,896
69,676
761,841
738, 175
790,168
803,329
940,204
944,665

1,00, 60

Natural gasoline is that derived from treatment of natural gas. 2 Not available,

TABLE 27.-Production of crude petroleum by countries
[All quantities in thousands of barrels of 42 gallons

Country

World total

United States-
Venezuela
M1exic -- -- - -- -

Peru .
Cololmbia-
Argentina---
'Trinlidad _-------_-_ _-_-_-_-_-
Russia-
Xuana-l-a.- -

P1oland .-.-
Persla-
Netherland East. ladles& -

British 1-(---
Sarawak-
All other countries

IJllitefi States production of
natural gasoline 2

Production

1926

1,09o, 823

770, 874
36,911
90,421
10, 762
6;,414
7, 851
4,971

64,311
23,314
5,841

35, 842
12123
8,011
4, 942
6,082

32,4565

1927 1928

1, 262, 682 1, 324,731

901,129 9901,474
63, 134 105, 749
(4, 121 50, 151
10,127 12,006
15,014 19,897
8, 630 9 070
5,380 7,684

77,018 '84, 704
26, 368 .30, 773
5,342 6,493
3,688 43, 461
27.4695 32,118
8, 032 8, 741
4,943 6, 223
6, 197 8, 190

39, 076 43,191

1929

1,484,461

1,007,323
137,472
44,688
13,422
20,35
9, 391
8,716

1 99, 07
34, C89
4,9842,146
3, 072
8,36j
6, 279

10, W8

Pereentage of world total

1926 1927 1928 1929

100.0 100.0 100.0 100.0

70.3
3.
F. 2
1.0
.6
.7
.6
6.9
2.1
.6

3.3
1.9
.7
.4
6

63,183f-

71.4
.,. 0
5.1
.8
1.2
.7
.4

6..1
2.1

, ,4
3.2
Z2
.0
.4
.4

68.0
8.0
3.8
-.9
1.5
.7
.8

6.1
2.3
.4

3.3
2.4

. 7

.4
,6

67.9
9.3
3.0
.9
1.4

.6I

6
6.7
2.3
.3
2.8
2.6
.6
.4
.6

i Year ended Sept. 30.

,38335-8. DoC, 267, 71-3--6
7 Not Inti-led above.

- -
9.869604064

Table: Table 26.--Production of crude oil in the world, the United States, and Venezuela and of natural gasoline1 in the United States


Table: Table 27.--Production of crude petroleum by countries
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TABLE 28.- United States production of crude petroleum by fields
[In thousands of barrels of 42 gallons)

Luna- 11 Mid- (Rul kyPeriod (annual average) or Ttl Appa- Indil Il Conti- O Rfocky Call-
year lachian, ana "Os nent Cat tain fornia,

1901-1910------------ 137, 426 28,043 17, 253 12,069 25, 088 17, 430 402 35, 641
1911-1915------------ 247,739 24, 594 5, 052 24,955 87,656 12,357 2,605 90,512
1918-1920------------ 362,601 27,161 3,468 13,918 184, 010 24,273 11,830 97,384
1921-1025------------ 647,961 28, 504 2, 297 8,585 343, 545 33.688 35,258 195, 074
1926-1929------------ 895,200 30,977 1,770 7,700 526, 759 50,260 31,266 245, 054
1926--------------- 770,874 28, 572 2, 030 8. 418 423. 807 45, 275 237,945 224,673
1927-------------- 901, 129 30, 454 1,835 7,720 546, 987 52, 009 2 30, 429 231, 196
1928-------------- 901,474 31, 059 1,670 7,425 55, 125 46, 591 2 29, 199 231, 811
1929--------------1, 007,32 33, 824 1,547 7,237 58:3, 058 57,1IN 2 27,439 292,534

I Southwestern Indiana reportedly wit h Illinois beginning in 1921; with Lima-Indiana region previously.
3 Includes Alaska,

TABLE 29.-United States production of crude petroleum, by States
IIn t housands of barrels of 42 gallons]

State 1901-1910 1911-192 1921-1925 1926 1927 1928 1929average average average

Eastern fields:
Pennsylvania----------10,538 7,832 7,607 8,961 9,526 9,956 11,820West Virginia--------- 11,605 9,399 6,5676 5,940 6,023 5,661 5,574Kentucky 1----------- 696 2,910 8,044 6,274 6,719 7,359 7,775Ohio-------------- 15,677 8,084 7,045 7, 272 7,593 7,015 6,743Indiana------------ 0527 1,016 1,011 808 852 1,052 981
Illinois------------ 12,659 19,436 8,815 7,760 6,994 6,462 6,319New York----------- 1,153 892 1,274 1,956 2,242 2, 603 3,377Michigan---------------------------- 94 439 594 4, 528

Mid-ContInent-Gulf fields:
Kansas 3

............ 4,603 17, 306 32, 733 41,498 41,009 38, 696 42,813Oklahoma I-----------19, 076 85,366 155,088 179, 195 277, 775 249, 857 255, 004Arkansas ---------------------- 36,644 58,332 40,008 32,096 24,917Louisana------------ 4,310 16,057 25, 759 23, 201 22,818 21,847 20, 554
Texas--------------14,534 33,632 127 009 166,916 217,389 257,320 296,876New Mexico-.......... (3) (3) I1554 1, 666 1, 226 943 1,830Rocky Mountain field:
Colorado------------ 381 175 392 2,768 2,831 2,774 2,358Montana------------------ 64 2,729 7,727 5,058 4,015 3,980Wyoming----------- 21 8,978 31,901 25, 776 21,307 21,461 19,314California------------- 35. 641j 93,948 19.5,074 224, 673 231,196 231,811 292,534

I Kentucky Includes Tennessee report until 1907. 3Not separately shown until 1924.2 Kanwsas Includes Oklahoma report In 1905 and 1806. IAverage of 1924 and 1925.

E~XPLANATfON OF TABLE 29A SHOWING THE RELATION OF DEMAND
TO SUPPLY IN THE UNITED STATES

Table 29a, prepared by the Bureau of Mines for the Federal Oil
Conservation Board, show's domestic supply and demand for petro-
leum and petroleum products for the years 19 18-1929. In its make-
up, petroleum products, such as gasoline, are included in im-ports,
increase or decrease of stocks on -hand, and exports, but not in domestic
production, thus avoiding duplication.
Among the s1ignificant points brought out by this table are:
1, Excess of domestic production over domestic demand each year

since 1920. This has resulted in an accumulation of stocks of crude
petroleum of 682,000,000 barrels, or eight months supply, at the end of
1929.

2. Relatively stable volume of imports of crude oil since 1922.
The largest quantity imported ini any year since 1922 was in 1923,

9.869604064

Table: Table 28.--United States production of crude petroleum by fields


Table: Table 29.--United States production of crude petroleum, by States


460406968.9



COST OF CRUDE PETROLEUM 75

when over 79,494,534 barrels came from Mexico out of a total of
82,015,024 barrels imported. The smallest quantity imported in
any year since 1922 was in 1927, when imports from Mexico had
declined and imports from Venezuela had not reached their present
volume. A marked increase of gasoline imports, coming mainly
from the Netherland West Indies, was recorded in 1929.

3. A larger rate of increase in production of natural gasoline than
in crude oil.

4. A larger rate of increase of exports of crude oil than of refined
products. This would indicate increase of refining capacities in
foreign countries.

5. A larger volume of imports than of exports of crude oil, which is
more than offset, however, by exports of refined products.



TABLE 29a.-Balance sheet for petroleum production and consumption, 1918-19291
(Thousands of barrels of 42 gallons)

New supply

Year

1918 _-- --- --- --- -- --

1919 ________________-

1920
1921
1922 !
1923 --------------------------

19264 ______-- _-- _-_
1925
1926--------------
1929 2

-- - - - - - - -

Domestic production

Crude petroleum

Total

(1)

355,928
378,367,
442, 929
472,183
557, 531
732,407
713,940
,63, 743
770,874
901,19
901,474

1,005,598

Daily aver
age

(2)

975
1.037
1, 210
1,294
1, 5.27
2,007
1,951
2, 092
2,112
2,469
2,463
2,755

Total

Natural Bno.gasoline | Be Quantity Daily aver-

age

(5)

0. 1,348 484,244 I, 327
12,044 1,688 571,263 1,565
19,434 2327, 754:168 2,066

22 2351 2,203 738,378 2,017
26 307 1,857 791 907 170
32,305 2,112 805,291 2, 206
38, 157 2562942,148 2,582
42,326 "809 946,609 2, 56
521,271 32. 1,0607 94 29071
22,235'__,.0___w3.82 l

Imports

Crude

(7)

37, 736
52 822

106, 175
125,364
127,308
82,015
77,777561,824
60,382
58. 342
79, 767
8, 915

Refined

(8)

1,207
1,340
2,619
3,412
8,639
17,593
16,80616,376
20, t)3313,353
1i ;9029,794

Total

(9)
(7+8)

38,943
54, 162
108,794
128,776135,947
99,608
94,581
7°, 200
81, 320
71,736
91,557

118, 709

Daily aver-
age

(10)

107
148
297
353
372
27.3
258
214
223
197250
298

i _I

l l

Quantity

(11)_ _9

402,871
442 396

562,655613,020707,210
833,776832,959
870,107
886,611

1.014,0841,038, 166
1,169,633;

Daily aver-
age

0

01

(12)

0

1,104 C
1, 212 - t
1 537 t-3

1,680 I1,938 M2,339 3
2,276 0
2, 384 0
2,429 g
2, 778

t2,837 Cd
3,204 t

_l :

__

Total new supply

9.869604064

Table: Table 29a.--Balance sheet for petroleum production and consumption, 1918-19291
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Year

Increase (±) or decrease (-) in
stocks of all olls

Crude

(13)

Refined

(14)

S ---- -26,754 +1,921
.919 +5,020 +1, 897
1920 +17,933 +9,369
1921 ___-_--_-_ +67,876 +16,330
1922 _ +89,487 +12,643
1923 --- 80,907 +18,778
1924 -_--- +28s31 +518
1925 - - +1,037 +18,083
1926 --27,562 +2, 798
1927- +70. 320 -217
1928 ------ +17,282 j +5,500
1929 3 +49, 197 +18,409

Total

(15)
(13+14)

-24,833
+6,917
+27,302
+84,206
+102,130
+9,685
+29,349
+30,120
-24,764
+70,103
+22,782
+67, 606

Demand

Total demand

Quantity

(16)
(1h115)

427,704
435, 379
535,353
528.814
605,080
754,091
803,610
839,987
911,375
943,981

1,015,384
1,102, 027

Exports

Daily aver-1 Crude

(17) (18)

1, 172
1, 193
1,463
1,449
1, 658
2 066
2,196
2,301
2 497
2, 586
2,774
3,019

5.884
6,348
9,295
9,627
10,805
17,534
18,239
13,337
15,407
15,844
189WI
26,374

Refined

(19)

61, 176
56,505
68,696
60.763
62, 144
82,857
98,728
100,216
116,087
125, 191
135,483
135,883

IPrepared by Bureau of Mines for Federal Oil Conservation Board.

Total

(20)
(18+19)

67,060
62,853
*7,991
70,390
72,949
100,391
11A, 96 7
113,553
131,494
141, 035
154,449
162,257

Domestic demad

Bunker oil

(21)

6,603
14, 031
26,335
27,076
31,692
37, 582
4,, 328
42,827
28,662
50,051
51,226
52,308

Otber

(22)
(23-21)

354, 041
358,695
431,027
431.348
500, 439
616,118
643,315
683,607
753.219
752,895
80,709
887,462

2 Deficiency.

Total

(23)
(16--20)

360, 344
372, 726
457,362
458,424
532,131
653.700
W68 643
726,434
779, S81802,946
860,935
939,770

I Preliminary.

Excess
domestic
produc-tion over
domestic
demand

average

(24)

988
1,021
1,250
1,256
1,458
1,791
1,876
'1,990
2, 137
2,200
2,3522, 575

0
0

0
Q.

hd

.M
Pd

(25)
(5-23)

3,284
15,508
2 3,501
25,820
39, 132
100,468
51,735
65,473
25.410
139,402
85,674
121,154

_ _

.

. l
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TAimpF, 30.--Summary of value data regarding petroleum and its produces

[All values In thousands of dollars)

Crude oil production at
wells

Natural gasoline production
(value at point of con-
sumption) .

Natural gas production
(value at point of con-
sumlption)

Imports of crude oil
Exports of crude oil '.
Bunker oil loadedl on vessels

in foreign trade
Total materials consumed
by refineries ..-..

Value added to material by
refineries t.. .. .

Total value of products of
refineries (includes some
duplication) .

Imports of refined liquid
products ....

Imports of all refinefi prod-
nets . ....

Exports of refined if(uid
products .

Exports of all refined prod-
ucts . -

Annual average

1901-10

$101, 648 1

1 57 040
(6)
6,350
(I)

(2)

79,450

1911-20 1921-25

$460,746 $999,186

26,328

121, 641
17,050
10, 100

4 24,200

82,205

229, 002
68,000
22, 500

56,900

1926

$1, 447, 760 1

136,412

300,168
79,308
28, 600

71,000

-- -------- ---------- ---------
I.I

3,050 22,200 44,69

. 22, 797 45, 248

224, 750 383,600 497,212

382, 606 626,038

Year

1 27 1921

$1, 172, 830 i$1, 054, 880

1 18, ,88

317,930
78, 609
26, 900

73, 000

1, 752, 997

389,662

2,142,649

33,638

34, 826

429,663

459, 959

138,944

304, 000
90,473
28,800

69,400

40, 93

42, 369

466,214

499,006

I Average 1906-1910.
2 Not available.
I Not including reexports of Imported commodities nor shipments to noncontiguous territories of the

United States.
'Average 1916-1920.
Value of products less cost of materials, supplies, fuel, and power.

6 Preliminary.

TATILE 31.-Summmary of average values per barrel

[Per barrel of 42 gallonsJ

.Annual average Year

1901-1910 1911-1920 1921-1926 1926 A927 1928 1929

Crutlo oil profluetlon at welLs------ $0). 74 $1. 61 $1. Mt $1.88 $1. 30 $1. 17 S1. 27
Natural gasoline production (value at

uoint of ponsduc tion) -wells- 7.1 $.13 1.53 4.20 3.04 3$.22 $.27

Imports of crude oil-() *566 .72 1.31 1.35 1.13 1. 01
Exports of crude oil I ------------------ 1.89 2.12 1.69 1.86 1. 64 1.41 1. 43
Bunker oil loadled on vessels in foreign
trade--...... .. .. ..)'. 3 2.07 1.63 1.62 1.46 1.16 1. 06

Imports of refined liquid products ... 1) 3. 61 1.77 2.13 2. b3 3.60 2.06

Exports of refined liquid products . 3. 01 4.35 4.76 4.59 3. 72 3. 9 3. 90

I Not available.
I Not including reexports of imported commodities nor shipments to noncontiguous territories of the

United States.
aAverage 1916-1920.

78

1929

$1,280,417

158, 231

413,000
70,043
37,800

64, 700

2,065, 734

656, P47

6 2, 611, 081

61,046

63,0M

493, 332

523, 391

.

9.869604064

Table: Table 30.--Summary of value data regarding petroleum and its products


Table: Table 31.--Summary of average values per barrel
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TABLE 32.---Summary of import stati8tics

Year

1910 - --

1915 I.-------
1920 .---
1921--921
1922 .
1923 -- --

1924 ,--

1926-

1927 .--- - -.
1928-
m

-- - - - -- - - -

1910--..-,-.

191b - ----------------
1920 .. ..

19,1

1P922 - - - - - - - - - - - -

1323 .- - -

1.924

19256.-- - - -

1926------------------
1927-
1928---------------

1929

1926
1927
1928-.---
1929

Crude oil Liquid refined products

Vrenc- From

Total zuelan All other Total Vene- All otl
zuelai)roduct I crude I

Quantity in thousands of barrels of 42 gallons

4 326
15, 564

106, 176
125, 364
127,308
82, 015

77, 776
61,824
60,382
68,383
79, 767
78, 933

None.
50

None.
69

980

904

1,366
4,947
12,689
22,014
47,474
0, 867

326
16,614

106, 175
126, 296
126, 322
81, 051

76,409
66,877
47,693
36,369
32,293
28,0066

202
2,619
3,410
8,639
17, 693

16,769
16,325
20,902
13,281
11,700
29, 632

None.
(4)

24
33
69

243
1,008
4,036
4,479
6,224
26,916

Noll-
liquid
prod-
ucts,'
value

221.----------
2,619
3,386
81 606
17, 634

16, 616
16,317
16,866
8,802
5,476
2,716

Value in thousands of dollars

4 609
8,918
66, 799
66, 547
70,383
63,882
73,842
76, 407

79, 308
78,609
90,473
79,943

None.
39

None.
62

987
996

1,644
6,681

17,073
29, 754
49,101
44,987

60)9
8,879
65,799
66,495
69,396
62,888
72,198
68,826

62, 236
48,865
41, 372
34,966

873

10,104
10, 842
17,802
24,272
26,870
31,283

44, 697
33, 63
40,943
61, 046

None.
3

323
491
771

1,074
3,842

16,013
17,362
31,618
68, 678

10,101
10, 619
17,311
23,501
26,796
27,441

28,684
1%6280
9,326
4,467

3.2
296
821
326

299
69

1,003

662
1,187
1 426
2,691

Average value per barrel

1.13
1.01

$1 3$ 1

1.03
.88

$1.30
1.34
1.28
1.25

$2.13 $3.97 $1.69
2. 63 3.87 1.86-
3. 60 6.08 1.70 -..-.
2.06 2.10 1_64

I Combined imports from Venezuela, Netherland West Indies, and Trinidad and Tobago, nearly all orig-
nating in Venezuela

I Paramn and paraffln wax,
# Fiscal years.
4 Listed as "Mineral oll," No segregation of crude and refined.
& I,ess than 600 barrels.

l -
-

w

9.869604064

Table: Table 32.--Summary of import statistics
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TABLEF 33.-Imports from the several countries

Crude oil, total

Venezuela-------
Netherland West Indies
Trinidad and Tobago
Mexico---------
Colombia ----
Ecuador
Peru.
All other countries

Total refined liquid products I

Topped oils Including fuel oil, total

Venezuela
Netherland West Indies
Trinidad and Tobago
AM-f-dn

Quantity (thousands of barrels)

1027

58,383
11,424
10,136

454
26,019
7,962

1, 886
502

1928

79, 767

21,987
24, 989

497
17,584
11, 8KA8

765
1, 224
883

. 13, 1891 11,681

8,124

1,554
R 92QA

All other countries--336

gasoline, naphtha, and other light
products, total-- 5, 002

Venezuela -- 7
Netherland West Indies-- 2,502
'rrinidad and Tobago -- 399
Mexico .-- -------------------- 1,823
All other countries -------------- 271

Kerosene, total------- - -

Mexico --42
All other countries --13

Lubricating oils, total.

Paraffin and plarailln wax, total .

13ritish India
Netherland East Indies
All other countries ..

8

20,462

* 3,796
14, 725
p1,941

7, 268

90
2,847

3,812
514

4, 108
149

2, 462
661
760
166

202

194
8

13

'24, 741

'7,972
' 12,532
34, 237

1929

78,933

34,431
18,222

213
12,663
12,620
1,279
1,454

51

Value (thousands of dollars)

1927

$78, 609
14,946
1,229

579
30,442
13, 559

4,157
697

1928

$90,473
21, 276
27,370

457
10,400
17,210
1, 191
2,707
863

29,626 33, 300 40,909
20.645 10,176 8,485

18,317 2,818 3,636
- 8 -------- 5

1, 654 6,878 3,952
566 480 742

8,834 22,773 31,516

64 56 1,114
7,494 12,316 22.766
1, 012 2,072 3,846
229 6,989 2,916
36 1,340 876

2081 248 716

192 160 657
161 88 59
391 103 192

4O,860 1 1,187 1,426

'16,655 241 489
*21,595 821 677
'2,610 125 260

I Total of items shown. Does not include "tops and other unfinished distillates."
I Less than 500 barrels.
I 'Thousands of sounds.

TABLE3 34.-Exports of petroleum and its products, not including shipments to non-
contiguous territories and possessions of the United States, other than the Philippine
Islands(1

Unit

Cruid6 Petroleum 1,000 barrels .- .
Reflned liquid products, -I lo

total.
Gasoline, etc-..(10..

lilumluating oil -------do------------
(as oil and fuel oil !-. .do.

W Lubricatingoild---o--
Reflned nonliquid products
antl residuum, total.

lubricating greases 1,000 l)ounds .----
P'araflln wax.-(10. . . o----.
Petroleum aslpalt 1,000 long tons.
Petroleum coke _d(1o
Residuum-I.., 1,00() I)nrrel--

Fuel i loaded on vessels in (lo
foreign tradc.'

I Not included above; not treated as exports.

Quantity

10927

. 15,843

.115, 399

. 43, 334
19, 352
42,963
9, 619

100, 483
3to, 4213

314
93
217

50, 051

I128

18, 966
126,159

51, 752
21, 817
41, 573
10, 931

1---------

108,112
392, 652

440
129
3

51, 226

1929

28, 401
126, 377

00,007
19,820
35, 715
10, 775

116 692
319, 276

428
116
35

52, 278

Value (thousands
of dollars)

1927

25,945
429,603

209,839
79, 303
49,802
89, 333
30,295

'15, 031
l8,325f

1,053
I84
73,000

1928

26,786
405, 214

232,293
93,466
45,812
03, 130
33,851

5,5 8

16,864
I , 789

1, 3S4
2?6

59,400

1929

37,800
493,382

266,904
83,798
37,200
104,927
30,009

6, 111
14, 074
8,543
1, 134

147
54,700

80

1929

$79, 943
32, 609
12, 166

212
11,388
18,490
1,747
3,233

go

61,001

15,613

7
1,591
775

512
37,370
4,353
809
231

662

406
96

691

2,591

1,061
1,379

151

43,356

9.869604064

Table: Table 33.--Imports from the several countries


Table: Table 34.--Exports of petroleum and its products, not including shipments to non-contiguous territories and possessions of the United States, other than the Philippine Islands
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TA]BLiE 35.-Exports of crude oil and principal refined products to the principal
countries

[Quantities In thousands of barrels of 42 gallons]

Country

Grand total .

Europe:
United Kingdom-
France---
Germany-
Italy
lieldiul .
Notlertands
Spain
Scandinavian countries --

Asia an(i Australasia:
British India -

Japan-
China, Hong Kong, and
Kwantung

Australia.-- --

New Zealand-
Philippine Islan(ds

America:
Argentina-
Brazil
Chile-.-------------Uruguay.. -- ------
Mexico -- ---
Panama
Cuba
Canadan

Africa:
British South Africa
Algeria an(l Tunisia

Crude oil

1928 1929

t 18,961

36
(I)

181

.I
53

186
2 59

2, 066

-I---- --1-------
-I--

17l1281
528~

15,431
I-I-----

; 26,401

4
33

(1)
148
2 47

2,476

61

101
28
60

22,412

Gasoline Illumil

1928 1929 19

51,752 60,007 21,847

16,036 17,618 2,945
7,726 8 738 1,670
1,318 1,708 839
1,465 1,319 160
1,274 1,350 290
1,885 1,850 1, 99
967 1,370 102

2,819 3,079 1, 260

16 --.-- 476
738 913 2,372
245 603 4,769

2, 572 3,404 993
1,'220 1, 251 177

400 4611 181
295' 5'68 36
180 3241 191

1 91,3 22141 190

4,410 15, 2251 i6S

932 858 326
5656 46s,11 207

' Iess than 500 barrels.

eatinga

1929

19,820

2,794
1,255
737
171
222

1, 383
88

1,326

623
1, 304

4,026
908
1,54

i ti
20
602
28
17
37

120
428
247t

2Sweden only.

TABLE 36.--Ccnsvs statistics oqf petroleum refining industry, 1899-1929

WWage
EIstab- earners
lish- I(average

Irnents for the
yIear)

hose Wages,Howser (1,000 dol-pwr lIars)

Cost ofma-
terials, fuel,
and power
(1,000 dol-

lars)

Value of
products
(1,000 dol-

lars)

Value
added by
manufac-
tures

(1,000 dol-
lars)

18990 7 12,199 36,127 6,717 102,859 | 123,929 21,070
1909 147 13,929 89,983 9,830 199,273 236,998 37,724
1914- 176 25,366 128,190 19,397 325,265 39636,1 71,097
1919- 320 58,889 238,906 89,760 1 ,247,908 1,632,33 1384,624
1921- 360 63,189 (1) 102,294 1,382,170 1,727,440 345,270
1923- ; 382 C6,717 349.164 103,834 1,425,053 1,793,700 308,647
19256- 3659 66, 324 393, 763 104,645 1,889,678 2,376,057 486,979
1927- 364 71,234 552,051 113,717 1,'752,997 2,142,649 389,651
192'------------ 375 76,840 (1) 126,949 2, 066,734 2,611,681 5565,947

I Not called for i schedule for 1921,
No exact (lata: Estimated at 485,500,000 barrels of cru(le oil and ipnrtially Inn distillates.

3 Not available.

Crude oil
consumed
(1,000 bar-

rels)

62,011
J120, 776
191,263

1365,272
(3)
601,748
739,489
831,332
IA2, 423

ILubricating
oil

QAS oil and
fuel oil

1928 1929

41,673 35,716

4,403 3,693
5678 249

1,793 1,351
403 311
434 490
884 888
153 210
851 976

7 (1)
6;114 56,17

1,131 934
'24 0
048t 775
593 .887

2, 114 606
887 603

6,329 6,064
690 106

1, 219 1,741
5, 189 3, 3.2i
2, 020l 2, .54,'
2, 387 2, 126

. i)

1928

10,931

1,963
1,6565
1,434
643

1,012
288
91
324

56W
289

3

791
237
309

81

88
21

1929

10,776

1,816
1,642
1, 303
377
836
244
101
354
437
322

317
482
98
08

290
279
71
3L
76
12
95
568

126
21

Year

---

1

9.869604064

Table: Table 35.--Exports of crude oil and principal refined products to the principal countries


Table: Table 36.--Census statistics of petroleum refining industry, 1899-1929
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TABLF 37.-Products of the petroleum refinery industry
(All quantities, except as stated in footnotes, in thousands of gallons, values in thousands of dollars]

All products of industry . -
Light I)roducts, total

Gasoline I
Naphtha -------------
Benzine ne.-
Tops ----------------------

illuminating oils ....
Fueloils total

DI)stfllates.---- -- -- -------
Gas oils ------------
Residual fuel oils8._______

Partially refined oils, sold for
rerunning-

Lubricating oils -
Liquid asphaltic road olls
Residuum, or tar
Greases I _-- __,__--_--__
Parafhin wax .- -

Asphalt' -.----------------
All other products'.

Quantity

1925

11,278
10,726,262

294 947
41,714

215,948
2,365,302

14,60, 038
1 204,937
1,812,645

11,586,456
1 497,879
1,361,072
274,317
125,115
45,820
89,762
2,276

. . . - ---

1927

13,391,340
)213,180,880

60,656
159,904

2,217,591
15,415,860

976,670
2, 570,591
11,862,699

1,583,727
1,381,902

204,799
118,467
63,039
94,257
2,642

1929

l89,059
17,982,832

B1,072
155, 155

2,332, 437
16,134,981
1,005, 280
2, 845, 053
12,284, 628

1,423,414
1, 546,000
320,670
96,340
67, 672
84,225
3,090

Value

1926

$2,364, 069
1 265,284
1218:236

29, 938
4,993

12, 117
161,880
488, 958
51, 743
79 602

357, 613

65,305
252,106
12,512
5,5 82
13,921
30,590
30, 461
37,471

1927

$2, 133,923
1, 1042, 154

It1,090,965
4,625
6,574

147,925
456,959
44, 287
99,328

313,344

62, 210
244,629
9,308
5,118
12,961
23,433
37,884
31, 342

1929

$2, 697,370
1, 592,981
1,579,083

5, 276
8,622

164, 009
379,683
38 391
94 672
246,620

48,436
301,922
10,998
2,854

18,774
22,221
34, 273
23,220

I Includes naphtha representing about 4 per cent of the value in 1927 and 1929.
Revised
tIn addition, lubricating greases are produced to a large extent by establishments classified for census

purposes In the "Lubricating oils and greases, not made in petroleum refineries" Industry. The total pro-
duction of greases In that Industry was valued at $16,829,012 In 1929 and $9,781,868 In 1927,

Quantity In tons (2,000 pounds).
Includes "Acid oil," "coke petroleum," and "all other refinery products.'

TABLE 38.-Petroleum refining: Consumption of crude oil and natural gasoline,
and output of major product, by region of location of refineries I

(Irntbousands of barrels of 42 gallons (except for wax). IData differ slightly from corresponding census
Crude il run statistics]

Region

Total .. . ...

Est coast .....-......
Appalachian -----...-.
Ini ana, Illnois, Kentuck-y,
Oklahoma KanEa, and

Louisiana and Arkn ma.
Rocky Mountaln.
California -------------

_Crude oil run
to stills

.913,295 987,708

170, 08 172,434
, 33,843 33,802

98, W5 110,349

. 111,342 1},49
188, 076 211,893
7b;640 75,428
2,001 225, 443

.1211,222 243,110

Natural gasoline
run to stills or

blended

1928 1929

Output of refineries, 1929

(Oaso-
line

35, 233 465 463 434,241
2,02_ 7 57,8_ _

2,20o4
732

2,226

4,832
6,963
5,6082
1,384

12,000

2, 473
842

2,838
4,248
9,749
6,731
1, 492

17,492

178,05116 001

65, 102

2,432
93, a8
31,093
16, 431
91,682

Kero-
sene

67, 164

8,091
3,871
6,334

10,012
13,336
5,501
1,530
9,839

Gas oil
and fuel

oil

447,894

91,011
7,185

30,296
38,439
92,448
32,114
8,950

143,471

Lubrl-
cants

34, 369

10,874
6 243

3,901
2,678
7,727
068
bw

Z 388

Wax

630,074
260,168
98,117

69,482
40,618
67,168
65,208
41,270

1. .. .

I Bureau of Mines statistics

I _ _ _ ___ _._ ___._ -, . ! .__ . : __ ' - . _ __.
9.869604064

Table: Table 37.--Products of the petroleum refinery industry


Table: Table 38.--Petroleum refining: Consumption of crude oil and natural gasoline, and output of major products, by region of location of refineries1
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TABPLE 39.-Production, imports, exports, stocks, and domestic demand of gasoline,
kerosene, gas oil, fuel oil, and lubricating oils

[Thousands of barrels of 42 gallons

Produc- fim- x- .Stocks, Domes- Produc- lIi- Ex- Stocks, Domes.
tionprts prts 2end of tie de-8 tIiot'prs end of4 tie de-Porio ports I ports I period Mnd 3 Men ports ports period metcnd I

Pe.r

Gasoline

1921- 122, 704
1922 -- 147,672

1923 . -.... 179,903
1924 - 213,328
1925- 259,601
1926-- 299,734
1927 . -'.330, 435
1928 .-. 370,945
1929-439,123
1930 (January to
November, In-
clusive)-' 407,182

900
1,479

4, 555
3,453
3,813
5,540
6,002
4, 198
8,834

16,983

13, 134
14t, 16

20,741
28,967
31,497
43,313
44,337
52, 904
62,018

60,496

13, 954
21,043

28,014
30,823
38,875
39,023
33,316
33,066
43, 132

107, 525
127,9000

168 746
185,003
223,8865
261,813
296,807
328,489
375,699

38, 705 367, 076

Kerosene

1921 .-
1922 ........
1923 .
1924 .-
1925 ,-
1926 .-
1927 ,- -

1928 . .

1929-..
1930'(Jamiary to
November, in-
clusive)-.

46,313 1
51,913
55,927
60,026
59, 689
01, 768
.5, 113
59 353
55, 992

45, 133

- - I - - I- -1
I 71

10
I 19

74
55"

I 202;
208

18,016
21,489
29,347
21,981
21, 212
22, 248
19, 537
22, 034
20, 02:3

163 1.5, 678

8,119 29,537 20,8961|
0,692 3.1,854 23,301
7,231 35,048 26,128
8,594 36,712 27,498
7 121 39,9069 31,055
8, 575 38, 140 32, 293
7, 715 37, 491 31, 721
9 001 360 235 34 668
9,039 3603 34, 359

7, 379 3-1, 778 31, 692

(las oil and fuel oil

230,991
254,910

287,481
320,476
364,991
365, 195
393,068
427, 237
438,786

343,458

2,947

12, 286
12,927
12,246
14,432
8, 124
7,268

20,644

23,784 33,340

22, 676
18,479

33, 372
37, 249
36,088
38,3b1
47,391
44,427
39, 161

31,097
31,065

38,072
39,774
24,681
24,898
34,022
34,926
34,425

40,427

195,656
240,010

261,388
292,452

(6)

lIIbricantDs

29
11
37
33
R
13
39

24

0,036
7,941
8,372
11,988
9,678
9. 435
9, 776

11, 023
10, 80

9.519

6, 736
5, 613
6, 138
6, 420
7, 253
7, 576
7, 860
8, 340
8, 269

12,047
15,528
17, 260
18, 124
20,681
22, 68
21, No
23,168
23, 609

10, 536 20, 130
I

Data except for gasoline not available prior to October, 1922.
2 Including shipments to Alaska, Hawaii, and Porto Rico.
3 Indicated deliveries by refineries for United States consumption.
Beginning 1925 dlat for gas oil and fuel oil represent east of California only.
Not available because of absence of complete stock figures; see note 4.

TAMBiFJ 40.-Percentage yield of major refined products

All regions
Product

1920 1921 1922 1923 1924 1926 1927 1928 1929

Gasoline .-...-.-.-.......-... 26.8 27.7 29.5 30.9 33.1 36.1 38.6 39.9 41.3 44.0
Kerosene---- ------ 12.7 10.4 11.0 9.6 9.3 8.1 7.9 6.8 0.5 5.8
(Gas oll and fuel oil-.-...-.. -., 48.6 51.9 60.9 49.6 49.8 49, 3 46.9 47.4 46.8 45.3
Lubricants.-6-5.7 4.7 4.7 4.6 4.3 4.2 4.1 3.8 3.8 3.6

Gasoline .- -

Kerosene .
Gas oil and fuel oil
Lubricants

Refinery districts

East coast

1921 1928 192

25.1 31.6 33.6
11.1 5.0 4.7
64.1 55. 1 62.8
6.61 6.3 6.3

i
Appalachian

1921 1928 1 929

32.6 47.2 47.6
19.1 11.1 10.9
23.4 21.6 21.2
18.3 16.2 15.5

Indiana Illinois,etc.

1921

45.3
10.4
27.7
5.9

1928

66M.3
6.4

33.1
4.0

I19

I 9.0
1.8

32.9
3. 6

Oklahoma, Kan-
sas, etc.

192 1928 11929

36.0 64.7 64.1
11.4 9.2 8.7
45 0 33.4 33.3
2.4 2.4 2.3

L

9.869604064

Table: Table 39.--Production, imports, exports, stocks, and domestic demand of gasoline, kerosene, gas oil, fuel oil, and lubricating oils


Table: Table 40.--Percentage yield of major refined products
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TABLU 40.-Percentage yield of major refined products-Continued

Refinery districts

Louisiana and Rocky Iountain California
Product Texas Arkansas Rcy?

1921 1928 1929 1!21 1t28 1929 1921 1.28 1929 1921 1928 1929

Gasoline- 2653 43.r, 44.2 25.0 35.3 41.2 62.2 63.3 64.0 14.3 31.6 37,7
Kerosene- 12.3 7.8 6.3 11.8 7.7 7.3 10.7 7. 0 8.0 4.5 4. 0 4.0
Gas oil snd fuel oil- 6 7 42. 6 43. 7 48.5 44,9 42; B 44.3 27. 2 27.3 70.3 04.2 69.0
Lubricants-.------ 5.2 4. f 3. 7 1. 2 1.0 1. 2.0 2. 4 2.3 2.2 1.1 1.0

Sonye: Bureau of Mines, Department of Commerce,
NoTE.-The figures, obtained by dividing output by the quantity of crude oil run to stills, (10 not

strictly represent the proportions of theseveral products actually obtained frorrude oil especially because
gasoline obtained by rerunning natural gasoline, A rapidlly increasing quantity, i inclu(ded. For the same
remon the percentage In some cases adds to more than 100 1)oducting natural gasoline from the total
gasoline production the yields of gasoline in 1928 and 1929 were 37.4 and 39.4 per cent, respectively.



TABLE 41.-Monthly statistics of crude petroleum and of export and imports of refined liquid product.
[In thousands of barrels of 42 galUlos]

1927
January -- - - - - - - - - - - - - - - - - - - - - - - - -

Februsary_

July
August------------------
September!
October
November
December - ------------------------------------------------

Total

1928
January - - - - - - - - - - - - - - - - - - - - - - - - - - -

February-Z
Marh

July_
August_ _ -. --------------_----
Beptember
3Ocsber
November
December

TotaL

j I Production of crude oil Import. Exports

Stock ofCrdIi___ __

Easter ~dl11 Rocky CaU- crd oil ru CtdeoCrd
Total 1 Eastern lMid Con- moun- forCla stolie pReodcd Coude IpRdned... fil I.in, 2 ,n oIl produ...............o..... I pout

71,758
86,122
75,514
73,132
70,845
75,303
78,780
76,788
75,909
77,534
74,493
74,951
901,12 I

3,143
3,120
3, 638
3, 324
3,473
3,479
3,377
3, 566

.417
3,406
3,319
3,18

A40448

47,582
51,134
50,073
53,251
53,372
61,082
52,308
5043081
50, 308

59 066

2,650
Z~450
2,700
Z 725
2,724
2,5an
2,768
2,604
2,299
2.3am
2.285
2,454,~

20,192. 17. 990
19,88"
19,501
19,514
19,188
19,386
19.347
19,131
19,51716i,a5k 19,0581

40296141%8837
416,814
42855
431, 59
440,435
448,919
456, 01
46,931
4t 939
472,8
473,379

30,42 1 251L1986 4733, 9

9 521
62,961
68 672
,493

09,700
67,57
71,405
70,957
6532
71,761
998

71,71
82M83

4.593
4,181
4,582
4,063
4,567
4,019
4,823
6,281
6,122
4,633
5,339
8,210

5 38

1,189
1,507
1,027
1,201
1,329
1,448
1,053
774
868

1, 042
1.159
7M

13,35

1, 20
1,16
1.199
1.171
1,300
1,411
1,089
1,382
1.297
1.539
1,280
1,717
16,84

9.538 0
9,368 0

9,2 )-3t
11.410
10.990 p
9,328
11,383 0
9,309 0
11,107 e4
10,138 X
8,790 E1

119,486 N. - _ I _ _n 1- 1 f*-~ ~ ~ ~~~~~~~~~

72,793 3,137 48,277 2410 18, 90 481 712 6161 6,130 1,1$ 1,225 1l 5718566 3, 168 45 147 2,186 18,066 48,19 6, 6 ,e 066 1, 06 1,248 %466
74. M2 3. 43 % M 19,062 4 8 73,821 6,3S4 1,134 1,58m o7m
72,52 3,27 4 3 2,331 18,206 49419 73084 5,661 1,66D 1, 3 11,400
75,277 3,627 49,79i 2,5 19,308 40,473 77,414 ,706 1,163 1,406 12,5
72,876 3,406 47,643 2,435 19,106 491,06 75,96S 6, 3 712 1,879 1 7
75,584 3,514 49,862 2,471 19 737 490,26 80002 7,878 782 1, 2,303
77,807 3,572 52,155 2,81 19,499 486,934 81,581 6,141 1,007 1, 83 10,238
76,484 3,228 51,931 2,422 18,9065 48930 79,8 7,139 5 1,502 10,862
79,751 3,636 5,148 2,0 19,381 48,349 79,063 6,703 M 2,015 9,860
7123 3,351 60564 2,362 19,88 486,193 7749W ,08 728 1,01 11,409
79,493 3,360 5,313 2,29 21,1M 4978 79,30 687 N 1L52 9,210

901,474 40,748 59 7116 29,199 231,811 490,788 91 295 79,767 11 790 16,62 1311099_ = = = -= = =
lEastern field includes Appalacbian, Lima-Indlana, Michigan, and Illinois and southwestern Indian fields.
21927 and 1928 include St Dome pools.
*Includes Alaska.
* 1927 and 1928 annual and semiannual figures from Division of Mine and Minery Department of Naturalllesources, Califoria. Monthly figures proratd on basis of monthlyreports by American Petroleum Institute.

r -v - _--- -s ..- I_I ._
_ . _ I . I _.s,

9'

.

9.869604064

Table: Table 41.--Monthly statistics of crude petroleum and of exports and imports of refined liquid products
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TABLE 41.-Monthly statistics of crude petroleum and of exports and imports of refined liquid products-Continued
[In thousands of barrels of 42 gallons]

Production of crude oil

Glulf n okTot;al Eastern and- Rocky_Ttl ed Mid-Con- moun- fornitinent tain

1929k
January-- 054 3,446, 59 2, 157 23,453
February-------------------------------------5456 3,113 48,025! 1,947 j 22,371
March- 82,463 3,601 52, 208 24,393
A r

------------------- ------------------ ----------------- 80,412 3,533 51,375 2,137 23, 367
84,499 3,901 54,214 2, 262 24,122

June_83,407 3,891
7

5 552! 2,272 24,692July ----- 91,309 4,517 57, 552 2, 426 26,814August----------------------------------------t 892,165 4.340 58, 072 2,503 27, 250
September-87,453 4.079. 54,804 2,446 264124
October- 88,430 4,499-54.59 2,458 26,904
November- 78,758 4,095 51,015 2,314 21,334
December- 80, 917 4,121 52,728 2,358 21,71P

Total- 1,007,323 47,136 640,164 27,489 1292,34
1930

January-79,453 4,113 51,492 i 1,865 21,93
February- 74 427 3,903 47,740 1,838 20,886
March-77, 384 4!22 51,475 1,98 19,70
April-77175 4,259 52,114, 2,033 18,769

ay------------------------------ ------------------------ - 80, 176 4,414 54,697 2,021 19,04
June- 76,513 3.947 52,675 1,8-70 18,021
July-5-_ 6 .43 3,831 52,202 1,908 18. 802
August-74,853 3,417 50.655 2 011i 18,770
September-70,977 ! 3,396 ' 47,630 1,967' 17,984
October- 72,696 3,627 48,855 1 970 18,244
November- 68,174 3,222 44,958 1885 18,109
December 6-

Total (Jan. 1-Nov. 30)------------------------------------ 828,571 42.411 554,493 21,355 210,312

;lImports | Exports
Stocko0 Crudeoil1j
crdilrntoIcrude eil stills Crude Refined Crude Refined
!|.on products oil products

497,525 778,825 8,075 884 1,972 11,760
505,920 7,9 031 7,01 908 1,678 9,507
512 989 80,708 6,790 1, 489 1,600 10,873
516 161 0459 7, 828 2,634 1,726 10,364
18,980 ! 84,420 7,552 27732 1,932 11,080

523,104 84,400 6,591 2,426 2,615 12,483
529,93 85,919 6,122 3,176 3,117 12,441
538,982 86,733 5,B00 3,430 2,236 12,771
543,57i 84099 6953: 2.725 1,98 8, 570
54, 186 i 88,390 5,706 3.643 2,869 13,O84539837! 81,0611 4, 5 3.327 2,579 10, 65
54W0851 8066S31S. 2,403 2.089 12,321

4 I
Z40.851 i&7,708

52S, 39533,286
532,131
529,677
527, 391524,143
523,885
526,012
521,204
518,843
518,170

78.933 2-777

80,163 5,4
72,41B4 4,321

al80,252 4.82
'80,434 5.,781

83,674 4,9M
80,747 5,767
8,644 5,877
78,289 5,0.59

. 5,950 5, 808
74,016 5,061
70,310 4,467

518,170 854,83 57,402

3,806
3,224
3,713
3,214
3,603
4,027
4,040
4,329
3,614
3,799
2,807

40,176

26401
:I~ i=_

136,719

1,3308 11,96
1,7:!31 10,075
1,944 12,496
1,900 12442
2,203 9,410
2,508 14,257
1,973 10,945
2, 407 i 12,564
1,961 8,753
2,167 11,803.
1,765 7, 776

.- - -- -I .----

0
0

0

t~j

0

22,3671 122,409

& Exports include shipments to Alaska, Hawaii, and Porto Rico-and include benzol. Run to stills does not include unfinished rerun.*-Not available.

- : | !-
--- - : ------

A, 176
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TABLIE 42.-Production, imports, export., stocks, and domcatic demand of gasoline,
illuminating oil, gas oil and fuel oil, and lubricating oil, by quarters, 1927-1980

(In thousands of barrels of 42 gallons)

Period

1957
January-March
April-June.-- ..-----
July-September. .-
October-December..

1928
January-March.
April-Jun-e. . ..
July-September..
Ootober-Dwember .

1930

January-March...
April-June -

July-September...
October-Dcember.

1930
January-March- ...
April-June.....
July-September..
October, November.

1927
January-March.
April-June....
July-September...
October-December..

1929

January-March ...
April-June. .
July-September.
October-December.

1930
January-March
April-June .
July-September ....
October-D~ecemb}er-

1930

January-March ....
April-June-----
July-September-_
October-November .

Gasoline

Produc- Im-
tion Ijorts

0,870
79,980
83,844
85,973

84,113
90,846
100, 744
101,481

101,109
107,628
114, 978
115,410

108, 330
114,987
112,849
71,016

1,429
1 467
1, 053
1,0*4

1,193
1,052
939

1,112

1,232
2,283
2, 693
2,728

3,401
4,757
6, 108
2,89

Ex-
ports '

10,320
12,330
10, 955
10,837

11,070
14,731
14,607
12,629

13,286
15,710
16, 740
10,282

1,35617,810
18,818
10,013

Stocks,
end of
period

62,410
43,768
29, 738
32,32.3

41,078
33,882
2,378
33,088

48,224
42, 017
33, 181
43,132

85,239

38, 705

D)omes-
tic de-
lmand'

6S 692
77, 749
87,972
73,616

.88,474
83,382
9, 600
83,378

73,928
100, 408
109,8791:,73
8a 269
106,"8
113, 808
83, 261

Kerosene

14,368
13,679
13,690
14, 577

14,622
15,126
16,443
16,066

13,650
. 14,284

13,292
14,786

13,839
i 12,778i 11,760

7,486

4 4,3W
4 ,110
4 736

43 6,289

03
45
21
76

B3
42
39
64

16
106
42

6, 763
6,6245,602
6,087

5,408
4,910
4,452
6,253

4,918
4, 242
4,099
2,419

8,753 9,828
8,567 8,569
8,120 9,308
7,889 9,802

7, 700 8,787
8,432 8,874
8, 693 9,701
9,001 9,846

7,856 9,461
8,348 8,903
8, 66o 8,658
9,039 9,691

8, 465 9,320
8,362 8,744
7, 771 8, 274
7, 379 6,440

-Gas oil and fuel oil

Produe- Im-
tlon | ports

95,498
97, 04
100, 130
99,608

99,347
106, 265
111, 148
110,005

108.825
113,441
115,3W
111,389

9,5609
97,289
90,808
58,862

2,258
2,482
1,681
1,822

2,087
2,428
1,3898
1,377

1,947
5,4216,840
a,58

7,183
5,934
6,810
3,877

Ex-
ports

11,201
12, 147
11,944
12,047

11,584
12,061
10,907
9, 930

9,094
9,387
9,141
11,64

9,743
10,081
8,625
4,991

Stock
end of
period '

22,661
26,690
31,831
31,982

29,10438,0859, 900
84,92

3o, lob
37,332
40,06
34,425

82,998
38,302
41,480
40,427

Do-
mestle
de-

mand I

igU'{
U'

Lubricants

7,W89
7,8118,208
8,035f

,1S
8, 662
8, 720

2
3
1

1

3
5

8,3901 7
1 8,832 13

8,931 1 12i 8,2051 7

8,7271 7
I9,298
8,712 I 7I

4.

2,379 8,0314, 3Su2,384 7,828,2,808 7,447' 57902,439 7,80' 5,184

2,612 8,383 5,126
3,217 7,832 5,4082,884 7,7421 5,981
2,642 8,310 5,585

3,032 8,863 4,853
2,619 7,869 7,210
2,631 7,589 l,692
2,578 8,269 4,954

2,607 9,661 4,932,841 I9,742 8,2852
2,433 10,267 5,771
1,638 10,638 3,142

I Including shipments to Alaska, Hawaii, and Porto Rico,
aInd1cated deliveries by refineries for united States consumption.
I East of California only, for gas and fuel oil.
4 Not available owing to absence of complete stock figures; see note 3.

9.869604064

Table: Table 42.--Production, imports, exports, stocks, and domestic demand of gasoline, illuminating oil, gas oil and fuel oil, and lubricating oil, by quarters, 1927-1930
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TA a 43.-Petroleum: Prices of crude axd refined product.1

Dolls, per arrel Cents per gallon
Year

Crude p hFuel oil Gasoline Kerosene Luroilt-

1917...---------------- 1.77 1.67 20.0 8.6 19.6
1919.--. ----8--- ---.. 2.22 2.01 21.7 10.2 30.9
191-........ . -.. 2.26 1.59 22. 2 12.7 32.28
1920- 3.44 2.79 286.6 17.1 49.0
1921- 1.U 1.30 22.3 12.9 27.6
1922-------------- - . 1.78 1. 24 21.7 12.4 20.4
1922-1.--- -- I-------- 1.71 1,20 17.5 12.8 19.4
1924 --------------- .............................1.84 1.35 15.9 12.7 23.0
192b--------- ------------------------------ 1.96 1.48 18. 12.3 2X 1
1925. 2. 1.47 17.6 14L7 X. 1
1I97-- 1.56 1.14 15.0 12.9 25.3
1928... .... 1.64 .91 1I47 12.9 24.3
1929- -*1.67 .89 13 9 13 2.3

I Statistical Ab t of th Unitd States, 1930, p. 783. PrIocsof cmde and tu oil in .4os per barl
of 42 gallons; others in cents per gallon, Complled by loseph 0. Pogue. The weighted average prices are
computed from 5 principal grades of crude oil at wells, from 6 markets each for kerosene and gasoline from
tankc wagon, from Sreining locations icr fuel oUl, and icr bgrades of lubricating oil.

TABLz 44.-Petroleum-Averag pnce per barrel paid for crude petroleum at the
welZ8, 1924-1928, by States

[Source: Petroleum in 12, by 0. R. Hopkins and A. D. Coons, Bureau of Mines. BIved on **us
purchases, including premise

State

Alaska-..----------------
Arkansas--.---- -- -------------------
California --------------------------------------------

Colorado-.....
Ilinois-------------------------
Indiana:

Southwestern.. ...............-
Northeastern .-.-.-..
Total Indiana.........

Kansas.----------------------
Kentucky .........
Louisiana:

(lulfcot. .0..... ..
Northern ......... . ... ..... ... .
Total Louisiana........... ......
Michigan.--------------

Montana.
New Yor .. -..- -.-------------------
NewYork........ .........

Ohio:
Central and eastern..........
Northwestern-
Total Ohio-....-.......

Oklahoma.--.-----------------------------
Pennsylvania..--.--.------.--.. --.--.
Tennessee--------.-------
Texas:

Oulf coast.------------------------------
Rest of State .-- .
Total Texas .- -.- - - -

Utah.. -------

WestVirginia..-- .
Wyoming.--------- --

Other.-- ------------------------------------

United States-

1924

1.20
1.10
1.74
1.80
1,93
1.84
1.54
1.97
1.88
1.41
1.44

1.30
3.84
2.74
2.00
2.62
1.67
3.81
1.80
1.60
1.61
1.62
(I)
3.52
1.23
13.38

1.43.

1925 1928 1927

$4; 2 iAs50Si89 $It,)11 $a.)oO
1.42 1.A 1.13
1.48 I.4 1.20
1.94 2.22 1.07
1.92 2.22 1.65
2.06 2.07 1.61
1. 95 2.19 1.63
1.94 2.28 1.42
2.82 2.43 1.67

1.67 1.89 1.21
1.61 1.70 1.33
1.60 1.66 130
2.50 2.69 1.90
1.67 1.82 1.40
1.71 1.96 1.37
3.70 3.68 3.17
2.67 2.74 2.02
2.17 2.34 1.80
2 63 2.64 1.97
1.97 2.31 1.43
3.62 3.58 3.06
2.21 2.37 1.60

1,62 1.60 1.30
1.86 1.90 1.10
1.81 1.86 1.14
1.00 (1) (.)
3.48 3.40 2.89
1.70 1.98 1.40

-------- 1.25 '4.71
1. Na 1.88 1.30

1928 1929

." 1.10
.96 1.01
1.54 LOS"

1.63 1.86
1.24 1.48
1. 60 1.,64
1.38 1.46
1.61 1.70
1.16 1.28
1.20 1.26
1.18 1.25
1.66 1.36
1.50 1.82
1.36 1. 19
8.86 aw
2.20 2.61
1.69 1.73
2.06 2. 34
1.39 1.43
3,27 3.79
1.62 1.68
1.19 1.21
.87 1.06
.92 1.09

(I) (I)
8.03 3.60
1.28 1.28

'6.0 4.29

1.17 1.27

88CK3

I Included under " Other."a Division of Mines and Mining, Department of Natural Resources, California.
I Alaska and Utah.

9.869604064

Table: Table 43.--Petroleum: Prices of crude and refined products1


Table: Table 44.--Petroleum--Average price per barrel paid for crude petroleum at the wells, 1924-1928, by States
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T~sLa 45.-Value of, crude petroleunt at wells, 1928 'and 1929'1

Alaska-....... ....... .......

Arkansas.--------------- -----

California'..............Colorado................ . .

Illinois.--- - - - - - - - - - - - - - - -

Indiana:
Southwestern................
Northeastern.----------------
Total Indiana---------------Kansas......................

Kentucky.------------------
Louisiana:

Gulf coast..................
Rest of State.................
Total Louisiana..............

Michigan...............
Montana....................
New Mexico.--------- ------

New York.-------------------
Ohio:

Central and eastern.............
Northwestern.---------------
Total Ohio.----------------

Oklahoma....................
Pennsylvania..................
Tennessee....................

Texas:
Gulf coast..................
West Texas.--------------
Rest of State.----------------
Total Texas................

Utah......................
WestVirginia.-----------------
W orMing....................

United States.~...............

1928 192

PC arv l Toa AverageToaper ToAvtale per barrel

$27,Z D.O
230,000,000.00

2,750,000.00
9,980,000.G0

... 9;
.99
1.84

(')
$21,890,000.00
321,387,000.00

2,380,000.00
10,430,000.00

1.10

1.01

1.05

1,470,000.00 1.53 1, 520,000.00 ,1.08
110,000D.00 1.24 90,000.00 1,48

1580,000D.00 1.050 1,810,000.00 1,4
52,500,000.'00 1.38 82,510,000.00 1.48
11,850,000.00 1,61 13,220,000.00 1.70

8,150,000.00 1.10 9, 150,000D.00' 1.28
17,700,000.00 1.20 10,500,000.00, 1.28

26,850,000.00 1.18s 25,700,000.00 1.28
920,000.00 1.55 0, 140000.00 1.38

0,400,000,00 1. 59 7,200,000.00 1,82
1,280,000.00 1.38 2,170,000.00 1.19
8,750,000.00 3.30 13,170,000.00 3.90

1,950,000.00 2.20 13,200,000.00 2.61
Z52D,000.00 1.59 2,570,000.00 1.73

14,470,000.00 2.08 15,770,000.00 2.34

347,800,000.00 1.39 384,860,000.00 1.43
32,50,000.00 3.27 44800,000.00 3,79

70,000.00 1.52 30,000.00 1.68

47, 120),00.00 1.19 59,9No0,000.00D 1.21
80,520,000.00 .86 110,780,000.00 .83
108,880000.00O 1. 15 151,810,000.00 1.33
238,300,000.00 .92 322,520,000.00 1 90

(1)
17,150,000.00
27,400,000.00

4 30,000.00

1, 054,880,00OM00

3.03
1.28
5.00

1. 17

(8)
20,070,000.00
24,700,000.00

430, 000. 00

1,280,417,000.00

1. 28

4.29

27

ISource: Annual Petroleum Statement No. P. 89, Bur. Mines.
I Included In "Other."
IDivision of Mines, Dept. of Natural Resources, California.

4 Alaska and Utah.
TA13LE 46.-General summary table--Petroleumn

fQuantities In barrels of 42 gallons]

World production.-------------------
United States product ion................
Venezuela production.---_---------: ----All other countries....................
Per cent of world total.-----------------

United States.....:-----:...... --

Venezuela............---------

Natural gasoline produced In thre United States.__.
Crude oil and natural gasoline combined.........
Imports:

Refined liquid products...............
Total.......................

1927 1928

1,262,58Z 000 1,324,784,000
901,129,000 901,474,000

63134000 105,749,00029,'319:'000 317,611,000
100.0 100.0
71.4 68.0
5.Oj 8.0

39,075,0001D 43,191,000
940, 204,000 944,665,000

68,38.3,000 79,707,000
13,281,000 II, 700, 001D
71, 604,000 91,467,000

38'33-5-S. Doe. 267, 71-3--7

1929

1,484,451,000
1,007,323,000

137,472,000
339,850,0Om

100.0
67. 9
9,3

63; 183, 000
1, 060, 608,00

78,033,000
29,832,000
108,600,000

9.869604064

Table: Table 45.--Value of crude petroleum at wells, 1928 and 19291


Table: Table 46.--General summary table--Petroleum
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TABLE 46.-General summary 14ble-Petroleum-Continued
[Quantities In barrels of 42 gallons

Exports,
Crude oil -------- -------- ------- -------- -------

Refined liquid products ----------------------------

Total---------------------------------------------

Ratio of Imports to domestic production of crude oil and
natural gasoline................

Ratio of exports to domestic production of crude oil and
natural gasoline-..... ..-....-.-...-..-.--.-

Production plus Imports minus exports (crude oil and
naturalgasoline).------------.--------------.----.---

Increase or decrease of stocks of crude and refined oils at
end ofyear.-----

Consumption by refineries:
Crude oil ...........................................

Domestic. . . . ..............
Imported.-------------------------------.-----

Unfinished oils re-run (net) .... -..- ..-
Natural gasoline treated by refineries...............

Total above----------------------------.......

Value:
Crude oil produped at wells .........................
Natural gasoline production at point of consumption.
Natural gas production at point of consumption...
Cost of materials, fuel, and power used by refineries. .

Value added to material by refining --.- ..
Total value of refinery products .....................
I mports-

CCrude oil.............. .. ..
From Venezuela, Netherland West Indies,
anA Trinidad and Tobago I -.

Refined liluld products ....-.- .....
From Venezuela, Notherland West Indles,
and Trinidad and Tobago I .- ...

Other refined products (paraffin and paraffin
wax) ...--...- -

Total ..--- - - -

From Venezuela, Netherland West Indies,
Trinidad and Tobago --.-.----.Exports:

Crude oill. .. . .. --...-----
Refined liquid products.-.. -..

To Venezuela, Netherland West Indies,
Trinidad and Tobago.-..

Other refined products.---..

Totl ......... .. ....

Total to Venezuela Netherland West Indies,
Trinidadatl Tof)ago.. ---------------T---

PRICzs AND AVERAGE UNIT VALUES

Average value all crude oil at well (per barrel) ...
Average value domestic crude'ol1 at reflneryl(per barrel).
Average value crude oil exportedfas such at port (per

barrel).-------------------------------
Average value crude oil imported in foreign country

(per barrol)......
Pogue price Indexes:

Average crude at wells (per barrel) .- .
Average kerosene (per gallon).
Average gasoline (per'gallon) .- .
Average fuel oil (peribarrel) ...- ....
Average lubricating oil (per gallon) .--------.

Average posted prices paid by pipe-line companies for
Oklahoma, Kansas, crude of 3:°-33.9 gravity.

1927

15,843,000
115,399,000
131,242,000

198

18,988 000
12, 1569,000

145, 12,000

1929

28,401,000
128,377, 000
162, 778,000

7.R6 0.7 10. 2

14.0 15.4 14.4

982,743,000 1,005,468,000 1, 113,038,000

+70, 103,000 +22, 782,000 +68, 16,000

828,836,000 913,296,000 987,708,000

778,729,000 83,711,000 912,191,000
60, 108,000 77, 684.000 76, 617,000
12,879,000 16,970,000 15, 9,000
32,162,000 35,223,000 48,457,000

873,876,000 94,488,000 1,060,134,000

$1, 172,830,000 $1,04,880,000 $1,280,417,000
118,688,000 138,944,000 168,231,000
317,930,000 364,000,000 413,000,000

1,76997,000 -------2,056,734,000
369, 62,000 -------6-,947,000

2,142,649,000 ..... 2,611,81,000
78, 0,000 90,473,000 79,943,000
29, 764,000 49, 101,000 44,987,000
33, 38,000 40,943,000 61,045,000

17,352,000 31,618,000 68,678,000
1,187,000 1,426,000 2,691,000

113,434,000 132,842,000 143,679,000

47, 10,000 80,119,000 101,68S,000
26, 900,000 26,800,000 37,800,000

429, 63,000 465,214,000 493,382, 000

804, 000 2,109,000 7,392,000
30,298,000 33,852,000 30,009,000

485,8569,00 625,866, 000 661,191,000

804, 000

$1.30
(I)

1.&4

1. 35

1.55
.129
. 150

1.14
, 253

1. 31

2,109,000

$1. 17
(2)

1.41

1. 13

1.64
.129
.147
.91
. 243

1.20

7, 392, 000

$1.27
(2)

1.43

1.01

1.67
. 134
.139
.89
. 253

1.23

Nearly all originating in;Venezuela.

0
' See Table, Part 11.

. I
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