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PROPERTIES OF TYPICAL CRUDE OILS FROM FIELDS OF THE
EASTERN HEMISPHERE !

By A. J. Kraemer? and E. C. LANE?®

INTRODUCTION

The properties of crude petroleum continue to interest the Bureau
of Mines and constitute an important phase of its major studies on the
mineral resources of the United States. The Bureau’s interest in the
subject has been intensified by frequent requests for information on
the characteristics of crude petroleum from various producing fields.
Since its inception the Bureau of Mines has collected and analyzed
samples of typical oils and at present has surveyed and classified
crude petroleums from nearly all the known oil fields of the Western
Hemisphere. Results of these surveys have been presented in vari-
ous Bu)reau of Mines publications. (See bibliography, appendix A,
p. 145.

The nature and comparative value of crude oils from various coun-
tries and the extent to which these oils may be considered potential
competitors for markets are of manifest importance to the petroleum
industry in all lands, largely because all crude oils, wherever produced,
are either actual or potential competitors for a market with all
other crude oils. The numerous discussions of foreign production of
oil that have appeared in the technical press in the past indicate the
great interest of the United States in this subject.

Recognition of resemblances and differences among crude oils and
correlations of such relationships with geological data may give infor-
mation of scientific and practical value on the origin of petroleum and
the relation between the geologic age and properties of petroleum.
Where such relationships have been observed for samples included in
this bulletin, they have been indicated.

The Bureau of Mines undertook a study of crude oils of the Eastern
Hemisphere for two reasons: (1) Foreign fields are potential sources
of supply for the United States (in fact, considerable quantities of
some foreign oils already have been imported); (2) oils from man
foreign fields are similar in physical and chemical properties to oils
in the United States, and a study of these resemblances has scientific
and commercial value. The analyses in this bulletin offer a means
for judging the relative values of the foreign crude oils compared with
familiar crude oils of the United States that have been analyzed by
the Bureau of Mines method. (See bibliography, appendix A, p. 145.)

All samples in this survey do not represent commercial production;
noncommercial samples are included for comparison of their physical

1 Work on manuscript completed March 1936.

3 Senior refinery engineer, Bureau of Mines, Washington, D. C.
3 Assistant petroleum chemist, Bureau of Mines Petroleum Experiment Station, Bartlesville, Okla.
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2 PROPERTIES OF CRUDE OILS OF THE EASTERN HEMISPHERE

and chemical properties with those of oils found in the United States
and for future reference. Observed similarities or differences between
these foreign crude oils and crude oils of the United States are discussed
in the text.

Other papers by the Bureau of Mines have stated that at present
the only adequate method of interpreting analyses of crude petroleum
is to compare the individual reports with similar analyses of crude
oils whose properties are better known. The authors emphasize that
this method of comparison should be employed in studying the analyses
presented in this bulletin. The discussions given indicate only the
general procedure of comparison, and no attempt has been made to
give a complete statement of the comparative values.

The modified Hempel distillation method employed by the Bureau
of Mines for analyzing crude petroleum was not developed to obtain
figures that parallel the results of actual refinery operations. Refinery
practice has not been and probably cannot be standardized. The
method is of value chiefly because it not only permits a comparison
of different crude oils but also furnishes the basis for an approximate
interpretation in terms of commercial products.

This bulletin includes comments, tabulated data, and individual
analyses of 142 samples of crude petroleum obtained from Albania,
Czechoslovakia, France, Germany, Great Britain, Italy, Poland,
Rumania, Yugoslavia, Greece, Russia, Iran, Iraq, India, Japan,
East Indies, New Zealand, Algeria, Egypt, and Angola. Information
that has been obtained indicates that most of the samples were taken
directly from wells or from field storage tanks.

The data for each sample under the headings ‘“General charac-
teristics” and ‘“‘Distillation, Bureau of Mines Hempel method’’ were
obtained by laboratory observation at the petroleum experiment
station of the Bureau of Mines at Bartlesvﬂfe, Okla. The figures
given in the “Approximate summary’’ were derived mainly by calcu-
lation and interpretation, as explained in appendix A, page 143.

DATA ON PRODUCTION OF PETROLEUM IN VARIOUS COUNTRIES

Through the cooperation of L. M. Jones, formerly of the foreign
minerals section of the Bureau of Mines, data on production of
petroleum have been quoted from Government statistics of countries
for which official statistics are available; in the absence of official
figures semiofficial or commercial statistics have been used.

Petroleum production is reported in metric tons (2,205 pounds)
in most of the countries whose production is discussed in this bulletin.
Because of differences in the gravity of oils from different fields or
groducing formations in the same country, there is no direct relation

etween the weight of the total quantity of oil produced in a country
and its volume. Therefore no factor is available for accurate conver-
sion from metric tons to barrels unless the weighted average gravity
of the entire quantity produced in a given period is known. Fre-
quently it is considered that 7 barrels of 42 U. S. gallons is equivalent
to 1 metric ton for an approximate conversion. However, such a
round figure may lead to substantial error, as is shown by the fact
that 1 metric ton of oil with a gravity of 40° A.P.I. has a volume
of 7.64 barrels and the same weight of oil with a gravity of 20° A.P.1.
has a volume of 6.7 barrels, a difference of 0.94 barrel per metric
ton.
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Production of petroleum in India is reported by the Geological
Survey of India in imperial gallons; these data have been converted
into barrels of 42 U. S. giallons on the basis that 35 imperial gallons
equals 1 barrel. Similarly, petroleum production in Japan, which is
reported in hectoliters, has been converted to barrels on the basis that
1 hectoliter equals 6.29 barrels.

GENERAL -STATEMENT

The samples of petroleum discussed in this bulletin have been
obtained over a long period (1923 to 1931) and from a variety of
sources. In 1922 it was requested that samples represent the produc-
tion of fields producing in commercial quantities, and many of the
samples were collected on that basis; that is, they were taken from
pipe lines or storage tanks rather than individual wells. However,
some of the samples taken earlier and more of those taken later were
designated as samples from individual wells. For many samples
geological data and other information have been obtained which
permit samples to be discussed in relation to their geologic environment.

The Bureau of Mines was unable to obtain definite descriptions
of some samples, and such samples must be considered as examples of
the production of a given area without definite information as to
whether they represent the production of a single producing formation
in that area or a mixture of oils from several producing formations.
The authors have indicated insofar as possible what each sample
represents and whether it was taken from a single well or represents
one or more producing formations or a field as a whole.

Preservation of the identity of samples and of data concerning
them, which usually were transmitted separately, presented a difficult
problem. It appears that definite information on certain samples
was transmitted but lost its identity with the samples en route from
the oil fields in the Eastern Hemisphere to the Bureau of Mines. If
the differences in language and the difficulties of obtaining and trans-
porting samples of crude petroleum under Government regulations
are considered it is fortunate that so many samples arrived in good
condition and so much information was obtained in usable form.

Under these circumstances it can be seen that frequently specific
statements are not warranted as to the nature or classification of
samples that represent production from two or more producing hori-
zons rather than from individual formations. Statements therefore
are based upon the evidence of the laboratory analysis and are some-
times subject to error due to insufficient data.

The petroleum industry in the various countries of the Eastern
Hemisphere has changed frequently since the collection of samples for
this survey was begun in 1922 and is still developing rapidly in some
countries. New fields have been discovered, production has in-
creased in some countries and decreased in others, refining industries
have developed, domestic demand has increased, and imports and
exports of crude oil and refined products have changed. In general,
all aspects of the petroleum industry in the Eastern Hemisphere have
been in a state of flux during the past 10 years or more.

No attempt is made in this bulletin to discuss these changes in
detail or to describe the petroleum industry of the Eastern Hemis-
phere. As indicated, the crude oils discussed do not represent the
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entire petroleum production of the Eastern Hemisphere or of all of
the important fields that have been discovered. The analyses are
presented as examples of the petroleum produced in the Eastern
Hemisphere, and the relative importance of the fields represented by
the ]famples is indicated where such information was available to the
authors.

More detailed information regarding geology, production, refining,
economics, and other aspects of the petroleum industry in the various
countries can be obtained from the references cited in the biblio-
graphies appended to the discussion of crude oils of the various coun-
tries and from the contemporary technical press, particularly that of
]SBngland, Germany, Japan, France, Russia, Rumania, and the United

tates.

BUREAU OF MINES METHODS OF INTERPRETING LABORATORY DATA

For the benefit of readers of this bulletin who are not familiar with
the methods used by the Bureau of Mines in analyzing crude petroleum
and in interpreting the results of analyses, the methods are described
in appendix A, page 141. A brief discussion of the forerunners of the
Bureau’s method of analysis, an account of the evolution of the
method now used by the Bureau and a description of the method of
calculating the approximate summary (p. 143) also are given. The
Bureau of Mines method of determining the base of a crude oil is
discussed in appendix B, page 147.
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ALBANIA

Two samples of petroleum from Albania are included in this survey-
Sample 30402 was supplied by the office of the Anglo-Iranian Qil Co.
in Valona, Albania, and sample 30403 was obtained from the Ferrova
dello Stato, an Italian company. Both samples were obtained
through the cooperation of the American Legation, Tirana, Albania.
Figure 1 shows the oil fields of Albania.

Sample 30402 was taken in the Patos field, which is about 5 miles
southeast of the town of Fieri, in the western part of the country, near
the Strait of Otranto. The following description of the Patos field
was contributed in 1928 by the Anglo-Iranian Oil Co., Valona, Albania.

The bituminous sands of Patos are developed in a monocline, dipping to the
NNW. at about 20° and decreasing in the drilling area to 10°. ~They occur
through a maximum zone of about 700 ft. thickness, interbedded with silts and
clays; individual bituminous sands reach over 20 ft. thickness; a feature of the
bitumen impregnation is its abrupt variation, even within small outerops, due to
the patchy calcareous cementation of the sand, Exposures are usually coarse
and are frequently pebbly and current bedded; they are purple in color and, with
the exception of a few pitch exudations, are quite dry.

The first and most productive well is situated some three-quarters of a mile
down dip from a group of small pitch seepages, the only ones of the area.

Oil accumulation is due to overlap of suitable reservoir rocks of upper and
middle Miocene age, referred to above, over an eroded structure in which are
developed oil mother rocks (Globigerina marls) of lower Miocene age. It is con-
sidered that faulting has facilitated migration of the oil through the reservoir
series and is thus responsible for the imposing thickness of the bituminous-sand
outerop and the abnormal variation laterally of the impregnation as a whole.
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Drilling has shown that the zone of impregnation persists at least 2 miles back
from the outcrop, at depths over 2,300 ft. below sea level. The well samples
show in many cases sands and clay sticky with heavy oil, though only one horizon
has so far given production. Lenticularity and variable cementation of sands are
factors that will affect exploitation and may be responsible for the varying results
obtained in the five wells that have produced fluid oil.

A number of waters have been met with in drilling through the bitumen-
impregnated zone. Chemical analyses up to date show no pronounced character-
istics except as regards sulphur in a few cases. Distribution between wells is
variable as might be expected, but not sufficiently so to preclude local correlation.

Nine wells in all have been completed, extending some 2% miles in the strike
direction and at distances of % to 2 miles down dip from the outcrop of the seepage
horizon. Fluid oil has as yet been encountered only at this horizon and by the
four central wells, in which it occurs at depths between 885 and 3,000 ft. The oil
has been compared with Panuco crude and is about 0.99 sp. gr., nearly black in
co{oxl'l, and has about 8.3 percent spirit (8.2 percent aromatics) and 5.5 percent
sulphur.

FIGURE 1.—Oil fields of Albania: 1, Penkova; 2, Drashovica; 3, Vlajna; 4, Seleniccs; 5, Patos; 6, Ardenicca,
7, ]?210‘1);386 (Alflte)ér Turyn, Iwan Karl, Italiens Erdélinteressen in Albanien: Petrol. Ztschr., vol. 32,
no. 12, , D. 11,

The first well drilled has been drawn on periodically for fuel and thus flowed a
little over 3,000 tons (19,000 barrels) of oil at a pressure of between 4 and 6 atmos-
pheres, through a 2-inch pipe, in 2 years, before loss of pressure recently necessi-
tated bailing. During short production tests this well lowed at an average rate
of 375 tons (2,485 barrels) a day. Total production has now reached nearly 5,300
tons (35,140 barrels).

A second well, producing from a lower level on the pay sand, has been drawn on
to the extent of 2,500 tons (16,575 barrels) in 2% years of which about 1,220 tons
(8,130 barrels) constituted flowing production through 3%-mm bean at up to 4
atmospheres pressure.

The crude oil from Patos is a typical naphthene-base petroleum with
unusually high sulphur content (5.60 percent). The content of ‘“total
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gasoline andnaphtha’’ is larger than would be expected from the grav-
ity of the crude oil. The carbon residue of residuum is low in relation
to the high sulphur content. This oil is similar to the Panuco crude
oil of Mexico (1)* and is used principally as fuel.

Sample 30403 represents the production of Ferrova dello Stato in
the Kuchova field, which is north of the town of Berat and approxi-
mately 20 miles northeast of the Patos field. The producing forma-
tions probably are of Miocene age. The depth of the well from which
the sample was taken was stated to be 1,640 feet (500 meters).

The o1l is similar to that from Patos but contains larger proportions
of gasoline and kerosene distillates and less sulphur. The smaller
sulphur content of sample 30403 may be ascribed tentatively to the
larger proportion of light naphtha than in sample 30402. This is based
on the assumption that the lighter fractions of the crude oil have a
smaller proportion of sulphur than the heavier fractions.

The Bureau of Mines did not succeed in obtaining samples of pro-
duction from the Penkova field, which is near the town of Valona and
approximately 12 miles south of the Patos field.

PETROLEUM PRODUCTION

The figures in table 1 apparently are the only available data on the
quantity of petroleum produced in Albania from 1926 through 1935.
The data for 1926 through 1929 are those given by Moschetti (8), and
the data for 1935 were obtained in response to an official questionnaire
of the United States Bureau of Mines.

TaBLE 1.— Petroleum production in Albania, 1926-29,! and 1935

Metric tons
1926 . e 1, 000
1927 e 1, 500
2 g, 8(258
1929 e X
1985 2 e 6, 152

1 Moschetti, A., Le Miniere in Albania: 1’Ind. Mineraria, vol. 4, no. 9, Rome, 1930.
2 Official questionnaire of the United States Bureau of Mines.
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PROPERTIES OF CRUDE OILS OF THE EASTERN HEMISPHERE 9

CZECHOSLOVAKIA

Two samples from Czechoslovakia are included in this survey.
These samples were obtained through the cooperation of K. L. Rankin,
acting commercial attaché, United States Department of Commerce,
at Prague, Czechoslovakia. Sample 31074 was supplied by the Direc-
torate of the State Mineral Oil Wells, Gbely, Slovakia, and sample
29666 by the “Apollo” Mineralsl Raffinerie A.-G., Hodonin (Géding),
Morayvia.

Sample 31074 is from well 206 of the State mineral oil wells in the
Gbely (Egbell) field of Slovakia. The depth of the well is given as
840 feet (256 meters), and the producing horizon is said to be the
Sarmatic sand of Miocene age. This sample represents a naphthene-
base crude oil that contains small proportions of sulphur and asphalt.
The influence of sulphur on carbon residue is shown by this sample.
Although the oil contains no fractions boiling below 200° C. (which
are usually lower in sulphur content than the heavier portions of an
oil) and although the gravity of the fractions is typical of naphthene-
base crude oils, the carbon residue of residuum is low compared with
naphthene-base oils that contain larger proportions of sulphur, such
as the Albanian samples included in this report or a naphthene-base
crude oil from the Inglewood field of California (7). The crude oil
from Gbely resembles closely some of the heavy naphthenic oil from
the Refugio field of Texas, which is found in the Oligocene sand (2),
and sample 124 from the Vinton field of Louisiana (3), which was
obtained from producing formations of Miocene age.

Sample 29666 is from the ‘“Nimmersatt’ well of the ‘“Apollo”
Mineralél Raffinerie A.-G. in the Hodonin (Géding) field of Moravia.
The depth of the well is given as 431 feet (131.5 meters), and the
producing horizon is said to be the Sarmatic arenaceous quartz of
Miocene age. The sample is almost free of sulphur and shows less
carbon residue of residuum than sample 31074. It is a highly naph-
thenic petroleum that contains virtually no asphalt, as indicated by
the small carbon residue of residuum (3.4 percent).

The crude oils of Czechoslovakia do not contain any gasoline or
kerosene distillate. They are interesting examples of highly naph-
thenic oils with little sulphur and correspondingly little carbon residue
of residuum.

The Bureau of Mines was informed in 1929, when these samples
were obtained, that no oil was being produced in the oil field in Ratis-
kovice near Hodonin and that only negligible quantities were being
pumped from old wells in Mikova. Therefore the Bureau was unable
to obtain samples from those fields. The oil from these areas is said
to have a paraffin base and to contain a large proportion of gasoline and
naphtha. The oil-producing formations are said to be of Eocene age.

PETROLEUM PRODUCTION

Official statistics on production of petroleum in Czechoslovakia are
given in table 2.
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TABLE 2.— Petroleum production in Czechoslovakia, 1926-33 1
[Metric tons]

Year Gbely | Hodonin| Total Year Gbely | Hodonin| Total

8,438 | 13,700 | 22,138
5203 [ 11,181 16, 474
6,440 | 7,489 13,920
8876 | 4988 | 13 864

12, 494 10, 302 22,796
11, 598 8,138 19,736
11, 530 6, 963 18,493
11,170 6, 606 17,776

1 State Statistical Office Reports of the Republic of Czechoslovakia.

(1)
€9
®

“4)

®)

6)
)

REFERENCES

KRAEMER, A.J. Properties of California Crude Oils; III Additional Analyses.
Bureau of Mines, Rept. of Investigations 2846, 1927, 27 pp.

Wabg, Gustav. Tabulated Analyses of Texas Crude Oils. Bureau of Mines
Rept. of Investigations 3252, 1934, 40 pp.

SmitH, N. A. C., anp Lang, E. C. Tabulated Analyses of Representative
t(ggude Petroleums of the United States. Bureau of Mines Bull. 291, 1928,

pp.

REDFIELD, A. H. Petroleum Resources of Foreign Countries and Outlying
Possessions of the United States. Appendix C, Report III of the Federal
0il Conservation Board to the President of the United States, Washington,
D. C., 1929, pp. 94-96, 200.

NELson, E. F., anp EgLoFF, Gustav. Two Types of Czechoslovakian Crude
Oils. Oil and Gas Jour., vol. 30, no. 30, Dec. 10, 1931, p. 22.

CERVIN, A. Petroleum in Czechoslovakia. Mon. Petrol. Roum., vol. 36,
1935, pp. 329-36. .

THoN, E. Zwanzig Jahre Olfeld Egbell (Gbely). Petrol. Ztschr., vol. 30,
no. 27, July 4, 1934, pp. 13-16.



11

CZECHOSLOVAKIA

LS I SsofuwoneImISIQ@ | 00000 [TTTTTTTTTTTTpTTTTooTeoe €T - SSO[ UOIYe[IISIq
11 066" 961 o wnnprsey 921 286" [ et wnnpisey
‘00C 9A0QY | G°ZI-0°LT | ¥86°-€96° | LG8  |TTTTTTT 9)B[[1ISIP 3Ul)BIIGN] STIOOSIA ‘00% 9A0qY | 9°9T-L°6T | Z96°-986° [ 961 |-~ 98[[IISIP BUIBILIN] STIOOSTA
002 03 001 | 0 °L1-G ‘61 €96 66 " 601 |7t BI[ISIP 3uljLOlIqN] WNIPOI ‘00203 00T | L61-€°15 | 966°-9%6° | 8°L ~""9J8[IIISIP Surjeouqn] WNIpoy
‘0010309 | 2°61-9°Cc | 686-616° | 99T |7 97L[[1JSID 3U)BOLIQN] SNOISIAUON ‘0010309 | €°18-L%C | 966°-906° [ 08T | """ 9J8[ISTP SuryeoLIqN] SNOISTAUON
¥ '9% 968 0 6°L2 T 110 8P ¥ '8% 988 °0 LA T b TI0 s8pD
..................................................... 9JB[[IJSIP OUBS0IOY o - i i Q)B[[1ISID OUSSOION
............................................ eyjydeu pue ourose3 [8J0,, T ~"TmT-T-syjydeu pus ourjossd {830,
.......................................................... oufjoses 143rT e e IS 13 - R L £ 0 4

BYBOSIA | T°d Vo | aveeid | suconed AysoostA | Td Ve | aaboid | gueorg

Fiowwns 9pwroiddy

Aipwwns appuwrrosddy

“jueorad £°Q ‘OpnId Jo eNpIseT woqusd {Jusored g ‘WNNPISA Jo ONPISAI WOQIBY) "3us01ad 8T ‘OpnId Jo ONPISe woqaed {queotad 9°9 ‘WINNPISAI JO ONPISeT uoqIs)
‘GLG 03 L3S | G MO[3g | 00F 10A0 | € €T LL8° "777008 03 6% 6L 01 129 | ¢ Mmoo | 00F 19AQ | L 791 996 ° 019 €11 77700803628
“lTG 03 T8¥ | ¢ A0[9g | 00F 19AQ | T ST 996" TTTTGLE 03 098 ‘L3901 g8y | ¢ moped | 093 [i3:1¢ 136" L°6g 6" TTTTGLE 03058
'¢8% 01 LEF | ¢ Mmooy | OLT T1°L1 T96° 777709g 03 928 ‘287 03 LgY | ¢ mo[eg | 90T 0°12 826 ° 862 L6 "77705% 03§52
‘LEY 03 26¢ | ¢ Moreg | (08 861 Ge6° 777T6TE 01 002 'LEY 01 Z6€ | ¢ moeg | €9 1°6¢ q16° 102 921 ©TTT6eT 03 002
568 01dn | ¢ mopeg | 35 €°TC 0260 “TTT00z03dn 268031dn | ¢ mopeg | Ly 093 ¥06 ‘0 gL gL TTTooz 0 dn
NN 07 LV NOILVTIILSIA WNW 07 LV NOILVTIILSIA WNANOVA
189038y |TT T T L°9% 006° TTTTeLE 01098 L8G0YG/Y | Tt T 6°L% 888 ° 808 €11 777761 03082
K4 AL YA A N 6°L% 888" "77709¢ 09 625 KSiA% YA A N 008 918" g6 99 "77709% 03 952
Lep 03 36E |TTTT T T 8°0¢ 2.8°0 ~TTTGeTE 01 002 LeY 03G6g | TS| 9°¢¢ 2680 6°C 6°C “7776eZ 03 002
K4S AR <N I N S "7TT008 03 GAT K43 - I It E I ettty Rl 77700 03 SL1
4R X4 N e A TTTTGLT 01 08T R x40 D R S R S Rk TTTGLI 03 0ST
KA Y I R “TTT08T 03 621 K A e E I St Rl il 777061 09 621
AT I R e ~777gg1 03 001 A X4 A I I St Ittt biienieill el “7776g1 03 001
KA 1 I S S It I Dt et 001 03 G2 KAt R S B Rt Ittt Attt Inieltieieieinlel Ittt “TTTT00T 03 G
R L <4 S I e S R A Dttt At §L 01 0¢ LN X <4 O e R Rl At ittt il Attt TTTTTTEL 0109
e A Koo W e R N R S S R 0601dn | ggrogdpn |-t mmmmmmmmes|mmem oo s 09 03 dy
ex" 0o jo « P . 400 Jo Jno e &

do ‘emje | ", ‘1503 |"J 00T 38| 9mojo 3 Do ‘eInys Ao ‘emye | * g, “3593 [ ,00T 98| 9mojJo jusoxed D, ‘omjs
-dwe, | pPnoyy | ANS0OSIA | I d "Ve %%%Mm -Todure, -edue], | pnopy | £31S00SIA | T d Vo %au”%oanum ‘ung m.mm -Todway,

(' 0268) "D 0806 ‘A0 LSUIA "WW 2¥L ‘HILAWOHVE "NOILLVTILLSIA X4d

poyus J2AwaE] SFUIIY fo NoaLng ‘uoyvUSLT

WoR13 ‘10100 £°085 GOT “*d 00T 38 AJISOOSIA [BSIOATUN J[0qAeg

*d 0§ 4o79q ‘jurod anod ‘01°0 ‘yueored ‘rnydmg
o¥'8I ‘A31A%I3 T °d "V ‘#56°0 ‘AJ1A813 ogpedy
$9UISILIIDLDYD |DLIUIY)
*D-'V ‘eueuy ey o[sIeuIy (ofoddy,, ¢ (WX ¢ *187) 399F 1% ‘qidep {[oA  Mesowmry,,
ZL¥VAY) SAOTOVNAFY ‘(INEOOIN) NOILVIWHOJ

LVAEVE ‘aTdl] (DPNIGQD) NINOAOH :VIAVHOI ‘VINVAOISOHOHZ))

99962 °ldwsg

(268)°D 0008 ‘dOUA LSYIA W 54 “UALAWOIVE "NOILVIIILSIA XAdd

poypu pdwafy sourpy fo noaing ‘uouNUSYI

9013 S[uM01q ‘1009 ‘SPU0DLS 013 " 00T 38 A}ISOISIA [BSIOATUN J[OGABS
J $ Mo1eq ‘gurod 1nod {97°0 ‘pusdred ‘myding
0G°02 ‘Ay1A%8I3 °T *d 'V ‘g86°0 ‘4314813 ogroedg
8021821970DLDYD 1DLIUIY
Aroq saojpep TIels ¢ (W 9g3) 1095 0F8 ‘WIdep {903 MOM
ANVQ ‘(INTDOIJA]) NOILLVIWHOJ

LVRAVE ‘a1aly (1T1889F) XTddY) VINVAOIEG ‘VINVAOISOHOEZ))

pL018 ordureg

SASXTVNV



12 PROPERTIES OF CRUDE OILS OF THE EASTERN HEMISPHERE

FRANCE

The samples of petroleum from France included in this report
comprise six well samples and one sample of ‘‘shaft oil.”” Sample
29670 from the Department of Herault was obtained through the
courtesy of M. Louis Pineau, director of the Office National des Com-
bustibles Liquides. The remaining samples were obtained through
the courtesy of officials of the Pechelbronn Société Anonyme d’Ex-
ploitations Miniéres (S. A. E. M.), of Strasbourg, Alsace. The col-
lection and forwarding of samples were expedited through the coopera-
tion of Daniel J. Reagan, acting commercial attaché of the United
States Embassy in Paris. .

Sample 29670 is from the lead line of well 26, of the Office National
des Combustibles Liquides, in Gabian, Department of Herault.
The sample was taken in December 1928, 16 months after the well was
brought into production. The depth of the well was stated to be 462
feet (141 meters). The oil-bearing formation is dolomitic breccia of
Triassic age. The oil has an intermediate-paraffin base, according to
%elf;u)'eau of Mines method of classifying crude oils. (See appendix

, 147.

Although this sample contains no “gasoline and naphtha’ fraction
the analysis indicates that a good yield of kerosene could be obtained
from the oil. Clapp (1) states that Gabian oil yields 26.05 percent
kerosene below 225° C. 'The rather large proportion of gas oil appears
to be a good stock for the manufacture of gasoline by cracking. The
nonviscous and medium lubricating distillates probably are suitable
for the commercial manufacture of lubricating oils. The same state-
ment applies to the availability of the residuum as a source of steam-
cylinder stock or bright stock. Technically satisfactory products
probably can be made from these fractions of the crude oil, but it
may not be economical to do so. Doubtless the entire crude oil would
be excellent, for the manufacture of gasoline by cracking. However,
at present the crude oil of Gabian is not commercially important, as is
shown by the decline in production of the Gabian area reported in
table 3, page 14.

Sample 24339 was taken in 1924 from well 2183 of the S. A. E. M.
in the Pechelbronn field, Department of the Bas-Rhin, District of
Kutzenhausen-Sud. The Pechelbronn oil field, in the Rhine Valley
about 30 miles north of Strasbourg, Alsace, is approximately 12 miles
long and 4 miles wide.

This sample contains an unusually high proportion of kerosene
distillate for an oil that is deficient in volatile fractions. Due to
the gravity and viscosity of the fractions present it is classed as a
high-sulphur, paraffin-base oil. The gravity of the higher-boiling
vacuum fractions of this oil is heavier than that of corresponding
fractions of sample 29670.

Sample 29667 also is classed as a high-sulphur, paraffin-base oil.
This sample was taken from well 2950 of the S. A. E. M. in the Pechel-
bronn field, Commune of Kutzenhausen, in November 1928, 1 year
after the well was first produced. The depth of the well is 1,640 feet
(500 meters). The oil-bearing formation is a dolomitic zone in the
lower Oligocene.

This oil contains a little total gasoline and naphtha. The kerosene
content is normal for a paraffin-base oil. The gas oil seems to be a
good stock for manufacture of gasoline by cracking. The lubricant



FRANCE 13

fractions are normal in volume, and good lubricants probably could
be made from the oil. The carbon residue of the residuum appears
to be too high to permit the economic manufacture of steam-cylinder
stock. The residuum, however, could be utilized as a cracking stock
or as fuel oil.

Sample 24337 is classified as a paraflin-intermediate-base oil. This
sample was obtained in 1924 from well 2135 of the S. A. E. M. in the
Pechelbronn field, District of Surbourg (Kreuzhecke). The depth
of the well is 1,460 feet (445 meters).

This oil contains a larger proportion of gasoline than sample 29667
and the gasoline portion is well balanced, as approximately one-third
of it is light gasoline that boils below 100° C. (212°F.). The small
proportion of gas oil appears to be satisfactory as cracking stock for
the manufacture of gasoline. Because of the high sulphur content
of the crude oil, the lubricating distillates may require more treat-
ment for conversion into acceptable commercial lubricants than
would be warranted economically. However, with efficient distilling
equipment these fractions may be made available without excessive
treating. The high carbon residue of the residuum makes its eco-
nomical use as a source of steam-cylinder stock dubious. However,
the gas oil and heavier fractions probably would be good material for
the manufacture of gasoline by cracking.

Sample 29668 is from well 2903 of the S. A. E. M. in the Pechelbronn
field, Commune of Ohlungen. The sample was taken in November
1928, 18 months after the well was brought into production. The
depth of the well is 1,328 feet (405 meters). The oil-bearing formation
is o¢litic limestone (Dogger) of Middle Jurassic age.  Thisis a typical
intermediate-base oil. Many oils similar to it are listed in Bulletin
291 (2), particularly among the intermediate-base oils from Oklahoma.
Sample 29677 from the Oberg field of Germany (p. 24) is a similar
crude oil, also from the Dogger formation.

This sample contains 25.5 percent of “total gasoline and naphtha’’,
which includes a large enough proportion of light gasoline to constitute
a well-balanced motor fuel. Apparently 10 percent or more of kero-
sene could be manufactured from this crude o1l, the amount depending
upon market demand and type of equipment used in refining.

Sample 24340, a shaft oil from Pechelbronn, is produced by “oil
mining’’ with shafts and galleries that are driven into the producing
formation. The oil is collected as it ‘bleeds” from the walls of the
galleries (3). This sample is a typical intermediate-base oil similar
to sample 29668. Apparently the lubricating distillates are suitable
for the commercial manufacture of lubricating oils. The residuum
does not appear to be suitable for the manufacture of cylinder stock or
bright stock because of high carbon residue.

Sample 24338 was obtained in 1924 from well 2180 of the S. A. E. M.
in the Pechelbronn field, District of Lobsann-Sud. The depth of the
well was 1,102 feet (336 meters). This is another example of a crude
oil that lacks gasoline and naphtha fractions. The oil, however, can
be classified readily as a high-sulphur, intermediate-base petroleum.
The lubricating distillates of this oil do not appear to be economically
suitable for the manufacture of lubricating oils because of the high
carbon residue and sulphur content of the crude oil. Probably the
most economic means of utilizing this oil would be to crack it for the
manufacture of gasoline.

149298°—37——2
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PETROLEUM PRODUCTION

Statistics on petroleum production in Pechelbronn from 1812 to
1931, inclusive, and in Gabian from 1924 to 1930, inclusive, and other
details of production are given by Clapp (1).

Table 3 gives data on production of petroleum in France from 1926
to 1933, inclusive, from official or semiofficial French sources:

TaBLE 3.—Petroleum production in France, 1996-33 1
[Metric tons]

Pechel-

Year bronn

Gabian Total Year

62, 350 4,950
68, 640 4,028
71,724 2,185
71, 662 2,873

1 Statistique de I’Industrie minerale.
2 Office National des Combustibles Liquides.
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18 PROPERTIES OF CRUDE OILS OF THE EASTERN HEMISPHERE

Sample 24338

FrANCE, DEPARTMENT OF Bas-RHIN, DisTrICT OF LOBSANN-SUD: PECHELBRONN
FieLp
Well 2180; depth, 1,102 feet (336 m); Pechelbronn S. A. E. M.
General characteristics
Specific gravity, 0.957; A. P. I. gravity, 16.4°
Sulphur, percent, 0.95; percent water, 7.2
Saybolt universal viscosity at 70° F. over 6,000 sec.; pour point, 35° F.
Saybolt universal viscosity at 100° F. 2,700 sec.; color, greenish black
Distillation, Bureau of Mines Hempel method

DRY DISTILLATION. BAROMETER, 744 MM. FIRST DROP, 175° C. (347° F.)

Per- Specific | o
Sum, per- h A.P.I. | Viscosity | Cloud | Tempera-
Temperature, © C. ?&}t oe'nt gg?‘c':fg of cut |at 100° F.|test, ° F.| ture, ° F.
Up to 50 .. -
50 to 75.

75 to 100
100 to 1!
125 to 150

i?‘; 20 %g 10 0
0200 ; 1
200 to 225 1 1e 2.6 } 0.835
225 t0 250__ 1 21 47 .848
250 £0 275 7.3 12,0 1856

VACUUM DISTILLATION
Up to 200 1.0 10| 0.8%0 20.3| () | Belows5.| Up to392.
200 t0 225 8.4 9.4 -881 2.1 52 |.-_do..... 392 to 437.
225 to 250 70 16.4 1896 26.4 70 30| 437 to 482
250 to 275 6.0 22,4 1908 24,3 110 50 | 482 to 527.
275 to 300__. 7.8 30.2 917 2.8 200 60 | 527 to 572.

Carbon residue of residuum, 16.8 percent; carbon residue of crude, 9.7 percent.

Approxzimate summary

Percent Specific °A.P. L Viscosity

Light gasoline__.___._____._______.____________________ ||

Total gasoline and naphtha___________________ _______ | ||
Kerosene distillate
Gasoil.__________

Nonviscous lubri
Medium lubricating distillate_
Viscous lubricating distillate. -

. 857 X
4| .881-.905 . 3 50 to 100,
51 .905-.917 | 24.9-22.8 | 100 to 200.
9| .917-.922 | 22.8-22.0 | Above 200.
8 .

Residuum_____________________ - 995 10.7
Distillation loss. oo e
! Indeterminate owing to insufficient sample.
GERMANY

Seven samples of crude petroleum from Germany are included in
this report. These samples were taken from producing wells in the
Wietze, Hinigsen-Nienhagen, and Oberg fields in the Province of
Hannover, which comprises the west-central part of Prussia. All of
these fields are in the North German oil province. The samples were
furnished by Herr Bela Szilasi, Director, Deutsche Erdél Aktiengesell-
schaft (D. K. A.), at the request of F. W. Allport, commercial attaché
of the United States Embassy in Berlin. Figure 2 shows the oil
fields of Hannover.
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Much of the information in the following discussion was supplied by
ADr.G Victor Lehner, managing director of the Deutsche Petroleum
"When the Bureau of Mines undertook the collection of samples of
crude oil from producing fields of Germany commercial production
had been discovered only in northern Germany. Since then the

DENMARK SWEDEN
" JLfA) &
A PN ~e ¢ 00/, .
North Sea < L
2 7 4 b = @ &’Q
. Kiel Y
R O\
/gﬁa o oHamburg
J
Q"o Bremen
,3? \ le oMagdeburg 7
& 20 o6 oBerlin \
é 4e !
N 503 L
@8
£a! = GERMANY
“'\._,-/ 3; oLeipzig
© 10 oDresglen
g <( PCologne y _ JAN /"‘,\
g ) ~
& //< - W
RN Frankfort ) CZECHOSLOVAKIA
.\"“L'.—v(. ’
\._M oNurnberg
‘_“‘_\ »9 \\ P
FRANCE ™ A
N
oMonheim ‘_/r\ - >
e «Q“\
2 SWITZERLAND Y

FIGURE 2.—Oil flelds of Germany: 1, Weitze; 2, Nienhagen; 8, Oberg; 4, Oelheim-Berkhoepen; 5, Moelme;
6, Gifhorn; 7, Heide; 8, Fallstein; 9, Forst; 10, Volkenroda; 71, Tegernsee. (After Ehlers, G. H., Germany
Imports 65 Per Cent of Its Motor Fuel Needs: Oil and Gas Journal, Dec. 31, 1936, pp. 66-68.)

Volkenroda district of the Province of Thuringia in central Germany
has become important as a source of petroleum in that country. The
Bureau has not obtained samples of this crude oil.

Sample 29677 was taken in 1928 from a well of the Erdslbergbau
Aktiengesellschaft (EBAG) in the Oberg field. The field was said to
be 10 years old when the sample was taken. The depth to the oil-
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bearing formation, the lower Dogger sandstone (Jurassic), is given as
722 to 1,640 feet (220 to 500 meters) in this area. Later wells have
reached a depth of 2,300 feet (700 meters). This is an intermediate-
base crude oil and contains larger proportions of total gasoline and
naphtha and less sulphur than the three other intermediate-base
oils from Germany included in this survey. The oil seems to be
suitable for the manufacture of lubricating oils comparable to some
of those produced from midcontinent crude oils. The crude oil also
is similar to that produced from the Permian Big Lime in the Big Lake
field, Reagan County, Tex. (I). (See also sample 29668 from the
Pechelbronn field of France, p. 17, which is a sample of production
from the Dogger sandstone in that countr{

)
Dr. Lehner states that the oil from the Oberg field has approximately

the following yields:
Percent
Gasoline and kerosene.__ ___ ______ o 25
as o1l 15
Nonviscous lubrieants_____ ___ _ _______ o _____ 12
Viscous lubricants. - . _ o __ 40
S - — e e e e 8
17 1 100

Probably the ‘“viscous lubricants” in Dr. Lehner’s summary include
all lubricants with a viscosity in excess of about 100 seconds Saybolt
Universal at 100° F. and cylinder stock or bright stock.

Sample 29674 was obtained in 1928 from a well of the Deutsche
Erdol Aktiengesellschaft (D. E. A.) in the Central Wietze district.
This field was said to be 26 years old when the sample was taken.
The depth to the oil-bearing formation, the upper Keuper sandstone
in the middle Rhaetic beds (Triassic) is given as 833 to 1,115 feet
(260 to 340 meters) in this area. This so-called light Wietze crude
oil is an intermediate-base crude oil that contains more sulphur and less
gasoline and naphtha than sample 29677 from the Oberg field. Either
the reduced crude oil or the intermediate distillates probably would
be suitable for use as a cracking stock for the manufacture of gasoline.
This oil resembles the production from the Seminole district of Okla-
homa (2) in the gravity of corresponding fractions, although the
German sample contains more sulphur and less gasoline and naphtha
than the oil produced in the Seminole area.

Dr. Lehner states that the following yields are obtained from light

Wietze crude oil: Percent

Gasoline (refined) - . _ _ _ ___ ___ . 3
Kerosene_ ____________________ _ 5.3
Gasoil _______________________ _ 36
Nonviscous lubricants (refined)_ _ 23
Viscous lubricants (refined) _ _____ _________ o _______ 5.5
Asphalt_ __ __ 12.5
Crude paraffin wax, acid-tar residues, ete_____________________________ 9
Losses._________________ e e e e e 5.7
Total . _ 100

Dr. Lehner’s summary differs materially from the approximate
summary for sample 29674 by the Bureau of Mines method (p. 24).
This difference is due partly to the difference between commercial
standards for gasoline in Germany and the Bureau of Mines method
of calculating total gasoline and naphtha and probably partly to the
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fact that the Bureau’s summary is based on only one sample, which
was taken in 1928. )

The light Wietze crude oil (sample 29674) has a much higher content
of paraffin wax and a smaller content of asphalt than the heavy
Wietze crude oil (samples 29671-29673).

Sample 29675 was obtained in 1928 from a well of the D. E. A. in
the Hinigsen field, “Betrieb Dannhorst.” * The field was said to be
27 years old when the sample was taken. The depth to the oil-bearing
formation, the Rheatic, lower Lias sandstone, is given as 328 to 492
feet (100 to 150 meters) in this area. Dr. Lehner states that the
geologic age is Upper Triassic or Lower Jurassic. It is also evidently
an oil in secondary location which has migrated into the various oil
carriers (producing horizons) in which it is actually met. The
Dannhorst producing area, is situated in the immediate vicinity of the
southern part of the western edge of the Hinigsen salt dome.

This sample is an intermediate-base oil with a high-sulphur content
for this class of oil. It contains somewhat less gasoline, kerosene, and
gas oil than sample 29674 and differs from that sample in that it
contains 8.7 percent of viscous lubricating distillate. This oil is
similar to that produced from the Big Lime in the Hobbs field, Lea
County, N. Mex., which is a Lower Permian formation (unpublished
analyses by the Bureau of Mines).

Sample 29676 was taken in 1928 from a well of the Gewerkschaft
Krug von Nidda in the Nienhagen field. The field was said to be 6
years old when the sample was taken. The depth to the oil-bearing
formation, the Valendis or Wealdon formation (Lower Cretaceous), is
given as 1,082 to 2,624 feet (330 to 800 meters) in this area.

Dr. Lehner states:

Sample 29676 from the “Krug of Nidda’’ wells is of Lower Cretaceous age and
comes from the Valendis formation. The wells of “Krug von Nidda’’ are situated
on the south flank of the saddle structure on the west side of the Hénigsen salt
dome. On this southern flank the crude oil is met in the Valendis and Wealdon
formations, in some cases also in the upper Dogger formation. Evidently the
oil in these three formations is identical. It is an oil with low paraffin-wax and
low asphalt content.

On the north flank of this saddle structure, in the Nord-Nienhagen field, the
crude occurs in the same formation, i. e., Valendis, Wealdon, Dogger, but it
contains much larger amounts of paraffin wax than on the southern flank.

Sample 29676 is an intermediate-base crude oil that is rather close
to the naphthene border of this class. It contains less ‘“total gasoline
and naphtha” and more sulphur than the three preceding inter-
mediate-base crude oils. These four intermediate-base crude oils
are progressively more naphthenic and except for sample 29677, from
the Oberg field, are generally typical of the heavier oils of their class,
although their sulphur content is rather high. Sample 29677 from

5 The authors have been unable to find an American oil-country term equivalent to the German ‘‘Betrieb."”
The usual translation of the word is ‘“works”, ‘“‘plant”’, or “management.” None of these terms seem to
have any significance in reference to oil-field practice in the United States. On the basis of available infor-
mation, the authors conclude that the word has approximately the same meaning as the word ‘‘lease’ as
used in the oil fields of the United States in a geographical sense rather than in alegal sense. In other words,
the term “Betrieb” seems to be used to designate an operating subdivision of an oil field. The word does
not mean ‘“pool” in the sense of a closed structure, as the same term is used in connection with the Wietze
field, which is really one large pool with several sands of different ages.

On the other hand, leases such as are common in the United States are not granted to operators in Ger-
many. The landowner will not put the title to his land in jeopardy, and in order to get around that fear
the landowner gives the operator a “‘contract of personal servitude’’, in which he agrees to do those things
he would do if he were operating under a lease in the United States. (Letter to the authors from Chester
Naramore, North European Oil Co.) .

Dannhorst is a village within the area encompassed by the Hinigsen field, and the expression ‘‘Héinigsen
field, Betrieb Dannhorst” therefore may be translated to indicate that the sample was obtained from an
operation of the D. E. A. near the village of Dannhorst in the Hénigsen field.

Dr. Lehner states that he would translate the word by “‘section’ or “division.” “It means here a part
of an oil field operated under one management.’’
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the Oberg field is a normal intermediate-base crude oil similar to
many oils produced in the midcontinent fields of the United States.

Sample 29671 was obtained in 1928 from a well of the D. E. A. in
the Wietze field ‘“Betrieb Steinforde” and is a sample of ‘“heavy
Wietze crude oil.”” The field is stated to have been 24 years old when
the sample was taken, and the depth to the oil-bearing formation, the
Senonic Upper Cretaceous, is given as 426 to 623 feet (130 to 190
meters). The oil is an intermediate-base petroleum that contains
considerable sulphur and small proportions of ‘“‘total gasoline and
naphtha’ and “kerosene distillate.”

ample 29673 also was obtained in 1928 from a well of the D. E. A.
in the Central Wietze district. This field is stated to have been 29
years old when the sample was taken. The depth to the oil-bearing
formation, the upper Dogger sandstone (Middle Jurassic), is given as
459 to 1,050 feet (140 to 320 meters). This oil also has an inter-
mediate base and contains less gasoline and naphtha and lubricating
distillates and more sulphur than sample 29671.

Sample 29672 was obtained in 1928 from a well of the D. E. A, in
the Wietze field, Betrieb Hornbostel-Bannetze. This field is stated
to have been 24 years old when the sample was taken. The depth
to the oil-bearing formation, the Wealdon sandstone (Lower Creta-
ceous), is given as 492 to 918 feet (150 to 280 meters). This also is
an intermediate-base oil. It contains more sulphur and smaller
proportions of light constituents than the two preceding samples,
but otherwise the three oils are similar.

According to Dr. Lehner these three oils from the Wietze field
represent a type of oil called “heavy Wietze crude.” All the oil of
this type is thought to be of the same unknown origin and to have
migrated into the various oil zones in which it now occurs. The oils
are classified as intermediate-base oils, but they are very close to
the naphthene border line. The sulphur content ranges from 1.22
gercent to 1.38 percent, which is higher than is usual for intermediate-

ase oils and in fact would be rather high for naphthene-base oils.
According to the Bureau of Mines method of calculating the approxi-
mate summary their total content of lubricating distillates is approxi-
mately 25 percent. However, Doctor Lehner states that the following
yields are obtained from heavy Wietze crude oil:

Percent

Gasoline and kerosene (refined)_____________________________________. 11.2
Gas oil___ o eeeo- 113
Nonviscous lubricants (refined) 19
Viscous lubricants (refined) .. _______________________ 30
Asphalt_ _ . 25

Crude paraffin wax, acid-tar residues_________________________________ 5.4

Loosses . e 6.4
Total - e 100

1 Approximate.

The desirability as cracking stock of the reduced crude oil—that
part remaining after the gasoline and kerosene distillate have been
removed—is decreased because it contains a large quantity of sulphur
which probably would cause excessive corrosion of cracking equipment
and might produce a distillate high in sulphur. Removal of the
sulphur would entail relatively large treating costs. Crude oils
similar to these German oils are found on the Gulf coast () and in
California (3, 4).
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No definite correlation is apparent between geological occurrence
and physical and chemical properties of these crude oils from Germany.
Two samples each are ascribed to the Dogger and Wealdon formations
and one each to the Senonic, Rheatic, and Keuper formations. The
seven samples do not differ widely. However, on the basis of such
differences as appear from the analyses the samples would be arranged
differently than on the basis of the ages of the formations in which
they are found.

PETROLEUM PRODUCTION

Table 4 gives data on petroleum production in the German Reich
from 1931 to 1934, inclusive. The data show that production in the
Hanigsen-Obershagen—Nienhagen district in 1934 was more than triple
that in 1931; that production in Wietze-Steinforde was approximately
10 percent less than in 1931; and that production in the other districts
declined sharply. The output of the Volkenroda district (Thuringia)
in 1934 was only 3.3 percent of that in 1931.

TaABLE 4.— Petroleum production in Germany, 1931-3/
[Metric tons]

District 1931 1932 1933 19341
Hinigsen-Obershagen-Nienhagen 1_____________________ 72,364 | 109,915 144, 979 240,733
Wietze;Steinforde !_______________ - 57, 662 52, 367 53, 804 51, 874
Oberg-Olheim-Eddesse 1..________ - 47,130 51, 600 33, 906 20, 245
Volkenroda (Thuringia) ! - 51, 555 15,841 5,866 1,729
Other. . e 220 12 32 33

2228,931 2229, 735 2 238, 587 314, 614

1 Zeitschrift fiir das Berg-, Hiitten- und Salinenwesen in Preussen.
3 Vierteljahrshefte zur Statistik des Deutschen Reichs, Sonderabdruck.
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Sample 29672

GERMANY, PrOVINCE oF HanNoVER: WiETzE FiELD “BETRIEB HORNBOSTEL-
BaNNETZE’, WEALDON SANDSTONE (LOWER CRETACEOUS)

Depth, 402-918 feet (150-280 m), Deutsche Erdsl A.-G.
General characteristics
Specific gravity, 0.951; A. P. I. gravity, 17.3°
Sulphur, percent, 1.38; pour point, below 5° F.
Saybolt universal viscosity at 100° F., 2,230 sec.;.color, greenish black
Distillation, Bureau of Mines Hempel method
DRY DISTILLATION. BAROMETER, 745 MM. FIRST DROP, 183° C. (361° F.)

Per- | om, | Specific |0 5 p 1| Viscosity] Cloud | Tempera-

. o i
Temperature, °C. ?&t percent gg?gllltty of cut |at100° F. | test, °F. | ture, °F.

Up-to 122.
122 to 167.
167 to 212.
212 to 257.
257 to 302.
302 to 347.
347 to 392.
392 to 437.
437 to 482.
482 to 527.

VACUUM DISTILLATION AT 40 MM

2.7 0.879 29.5 43 | Below 5 | Up to 392.
8.5 .890 2.5 51 | Below 5 | 392 to 437.
15.5 .905 24.9 70 | Below 5 | 437 to 482.
22.8 .919 22.5 125 | Below 5 | 482 to 527.
30.9 .927 21.1 240 | Below 5 | 527 to 572.

Carbon residue of residuum, 11.6 percent; carbon residue of crude, 6.8 percent.

Approzimate summary

Percent | SPecific | ox p 1 | Viscosity

gravity
Light gasoline. - ool e
Total gasoline and naphtha. 0.6 0.817 41.7
Kerosene distillate L0 .822 40.6
Gasoil. ..o 13.3 .863 32.5
Nonviscous lubricating distillate. - 10.8 889-.913 | 27.7-23.5 | 50 to 100.
Medium lubricating distillate.___. 8.2 913-.924 | 23.5-21.6 | 100 to 200
Viscous lubricating distillate. ... 6.7 924-.931 | 21.6-20.5 | Above 200.
Residuum..________.________ 59.0 . 990 11. 4
Distillation 108S - .o oo oo I S I I

GREAT BRITAIN

Samples of petroleum have been obtained from the Midlothian
(Scotland) ané) Midland (England) districts. The sample from
Scotland was supplied by H. R. J. Conacher, of Scottish Oils, Ltd.,
Glasgow (Anglo-Iranian). Four samples from the Hardstoft well,
Derbyshire, England, have been received by the Bureau of Mines since
1920 from Sir John Cadman and others. Sample 29669 was obtained
from Capt. J. D. Penrose of the Hardwick Estates Office, Chesterfield,
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in 1928. The analysis of sample 29669 is given because it is the most
recent one received and is representative of the four samples.

D’ARCY WELL, SCOTLAND

Sample 23051 from the D’Arcy well 1, Uphall Station, Dalkeith,
Edinburghshire, in the Midlothian district, Scotland, is a paraffin-
base oil that contains almost no sulphur. The oil-bearing formation is
the lower Carboniferous sandstone, and the depth of the well is given
as 1,810 feet. The oil contains normal proportions of distillate
throughout the distillation range and seems to be similar to typical
paraflin-base oils obtained elsewhere. The crude oil is more paraffinic
than that produced at Cabin Creek, W. Va., which is one of the more
paraffinic crude oils of Pennsylvania grade. The work of H. M. Smith
and others () suggests methods for laboratory study of crude oils that
might be applied with interesting results to this oil and several of the
little-known crude oils included m this bulletin.

HARDSTOFT WELL, ENGLAND

Sample 29669 is from the Hardstoft well 1 in the Midland district,
which was “brought in” on May 27, 1919, at a depth of 3,075 feet in a
sandy limestone near the top of the main Carboniferous limestone
sequence (2). It is a paraffin-base oil, similar to the sample from the
D’Arcy well in Scotland and even more paraffinic. In fact, it is the
most paraffinic crude oil that has been analyzed by the Bureau of
Mines. It contains more sulphur and less carbon residue of residuum
than sample 23051, an anomalous condition. A detailed discussion
of Hardstoft well 1 and of two later drillings that did not result in
producing wells is given by Wade (2), who states:

The total production of the well (Hardstoft No. 1) from its discovery in May
1919 to Dec. 31, 1927, has been approximately 2,500 tons, or about 20,000 U. S.
barrels—an average of over 6 barrels a day for 84 years, which compares favorably

with the official statements of the daily average yield of producing wells in the
United States.

Wilson and Allibone (3) prepared a steam-reduced cylinder stock
from Hardstoft crude oil and separated it into six extracted fractions
and a residue with a solution of 40 percent by weight of sulphur
dioxide in acetone. The untreated cylinder stock, the fractions
soluble in the sulphur dioxide-acetone mixture, and the insoluble
residue showed relatively slight differences in carbon-hydrogen ratio,
gravity, and viscosity.

REFERENCES

(1) Smire, H. M. A Study of the Lubricant Fractions of Cabin Creek (W. Va.)
Petroleum, with Chapters on the Action of Solvents on Heavy Constituents
of Petroleum, by F. W. Lane, I. H. Nelson, J. M. Devine, and H. M.
Smith. Bureau of Mines Tech. Paper 477, 1930, 48 pp., 25 figs.

(?) Wapr, Arraur. The Oil Well and Later Developments at Hardstoft,
Derbyshire. Jour. Inst. Petrol. Technol., vol. 14, no. 68, 1928, pp. 357-387.

(83) WiLson, W. J., aND ALLiBoNE, B. C. Studies on Lubricating f)ils, Part III.
On the Composition of the Lubricating-Oil Constituents of Hardstoft Crude
Oil. Jour. Inst. Petrol. Technol., vol. 11, no. 49, 1925, pp. 188-190.

(4) RepriELD, A. H. Petroleum Resources of Foreign Countries and Outlying
Possessions of the United States. Appendix C, Report III of the Federal
Oil Conservation Board to the President of the United States, Washington,
D. C., 1929, pp. 134-138, 209,
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ITALY

Four samples of crude petroleum from Italy are included in this
report. They were obtained from the Societa Petrolifera Italiana,
Genoa, Italy, through the cooperation of Mowatt M. Mitchell,
commercial attaché in Rome of the Bureau of Foreign and Domestic
Commerce, United States Department of Commerce. The Bureau
- of Mines regrets that four samples that were forwarded by Petroli
d’Italia, of Milan, were lost in transit and have not been found.
These lost samples were taken from mines in the Ligurian Apennines
and from the Valle Latina, in the same general area as the four samples
included in this report. The producing formations represented by
the lost samples are Tertiary Flysch and Miocene lime and arenaceous
quartz. The production is negligible from a commercial standpoint.

Sample 30185 was obtained in 1928 from the Neviana dei Rossi
field in the Province of Parma, Regione of Emilia. The depth to the
producing formation was stated to be 820 to 984 feet (250 to 300
meters), and the formation is said to be a sandy clay of Pliocene age.
The oil is of intermediate base, contains almost no sulphur, and has
no lubricant fractions. It is primarily a source of motor fuel, and the
motor-fuel fraction apparently needs little or no treatment to meet
market requirements. The properties of the crude oil indicate that
it would be a good stock for the manufacture of kerosene. The 19
percent of material that is heavier than gasoline and naphtha, accord-
ing to the Bureau of Mines method of calculating the approximate
summary, could be manufactured into commercial products or used
as cracking stock for the manufacture of motor fuel.

Sample 30187 was obtained in 1928 from a mine called “Rallio-
Montechiaro” in the Regione of Emilia. The depth to the producing
formation was stated to be 820 to 984 feet (250 to 300 meters), and
it is said to be a clay with traces of sand of Pliocene age. This oil is
of intermediate base, is more naphthenic than sample 30185, and is
almost free of sulphur. Like sample 30185 it is useful primarily as a
source of motor fuel. The straight-run material probably would need
little if any chemical treatment, but low-boiling material would have
to be added for it to meet commercial requirements for motor fuel.
The heavier fractions of the oil would make good cracking stock for
the manufacture of motor fuel.

Sample 30184 was obtained in 1928 from a mine in the Tabiana
field in Emilia. The producing formation is said to be a sandy clay
of Pliocene age, 328 to 492 feet (100 to 150 meters) deep. Although
the oil does not contain lubricating distillates in significant quantities,
it may be classified as a naphthene-base oil on the basis of the gravity
of the fractions in the distillation at atmospheric pressure. As the
crude oil contains almost no sulphur, the motor fuel made from it
should be a satisfactory product with a high octane number.

Sample 30186 was obtained in 1928 from g well in the Ozzano-Ricco
field, Regione of Emilia. The producing formation is stated to be
492 to 656 feet (150 to 200 meters) deep and is said to be a Pliocene
clay. This oil is naphthenic and almost free of sulphur. The
gasoline and naphtha fraction appears to have a high octane number
and with the addition of low-boiling material would make a well-
balanced motor fuel. The heavier fractions should be good cracking
stock for the manufacture of motor fuel.
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The four samples of crude petroleum produced in Italy are unusual in
that they are highly volatile, contain virtually no sulphur compounds,
and were produced from Pliocene formations at very shallow depths—
328 to 984 feet (100 to 300 meters) below the surface—for oils so light
in gravity.

PETROLEUM PRODUCTION

Table 5 contains the official data on production of petroleum in
various districts of Italy from 1930 to 1934, inclusive. The decline
in total production in 1934 compared with 1932 and 1933 is due
principally to the sharp decline in output from the Parma district,
which has been the mainstay of Italian production for several years.

TABLE 5.—Petroleum production in Italy, 1930-34 1

[Metric tons]
District 1930 1931 1932 1933 1934

3,961 13,123 24, 365 24, 261 18,020
2, 598 2,039 1,905 1,710 1,721
1,220 966 776 555 587

12 20 | el
7,791 16, 188 27,046 26, 526 20, 328

1 Relazione sul Servizio Minerario.
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POLAND

The oil fields of Poland are in the Province of Galicia ; numerous fields
are designated by name, but many have produced relatively little
petroleum. The Boryslaw-Tustanowice-Mraznica area, which had
a total production to the end of 1934 of nearly 174,000,000 barrels, far
outstrips the combined production of all other areas (). The Bureau
of Mines has obtained five samples of oil from Galicia; sample 30502
was obtained in 1930 through the cooperation of E. W. Clark of the
Standard Oil Co. of New Jersey, and four samples were obtained in
1922 through the courtesy of the late Edward Prizer, president of the
Vacuum Oi1l Co. The Bureau was unsuccessful in attempts to obtain
samples from the Jaslo district.

STANISLAWOW DISTRICT

Sample 1194 is from the Bitkéw field, in the Stanislawéw district of
Galicia, where the producing formation is the Menilitic shale, which is
generally considered to be lower Oligocene, and ranges in depth from

"985 to 2,300 feet (300 to 700 meters). This sample is a paraffin-
intermediate-base crude oil that seems to be well suited to the man-
ufacture of gasoline and kerosene with a minimum of chemical treat-
ment. The lubricant fractions appear to be suitable for the commer-
cial manufacture of lubricants and the gas-oil and heavier fractions
for use as charging stock for the manufacture of motor fuel by

cracking.
DROHOBYCZ DISTRICT

Four samples have been obtained from the Drohobycz district of
central Galicia. This district in 1933 yielded approximately 75 per-
cent of the crude-oil output of Poland.

Sample 1196 was taken in 1922 from the Boryslaw-Tustanowice
field—the most important oil field in Poland. The depth of the pro-
ducing formations in this area ranges from 3,935 to 5,575 feet (1,200
to 1,700 meters). This is an intermediate-base oil, similar to many
oils produced in the United States. With modern methods of dis-
tillation and treatment it probably would be suitable for the manu-
facture of motor fuels, lubricants, and paraffin, or it could be cracked
for the manufacture of gasoline and road oil or fuel oil. In other
‘vi&{o;ds, it is suitable for various uses, depending upon economic con-

1tions.

Sample 30502 was taken in 1929 from the San Sabba lease in the
Boryslaw field. The producing formation is the Boryslaw sandstone,
in the lower Oligocene, and the formation is 4,680 to 4,705 feet (1,427
to 1,434 meters) deep. This oil is similar to sample 1196 and could
likewise be used for the manufacture of a variety of products, depend-
ing upon economic conditions and methods of refining.

It is interesting to compare the analysis of this sample with that of
the preceding one. Although sample 1196 was taken in 1922 and
analyzed in 1924 and sample 30502 was taken in 1929 and analyzed
in 1930 by different analysts, the results of the analyses are similar.
The largest discrepancy 1s in the sulphur content, but variations of
the magnitude shown by these two samples are not unusual for sam-
ples from the same field. Incidentally, the letter transmitting sample
1196 stated that the specific gravity of the sample was 0.863 when the
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sample was shipped from Galicia. When the sample was analyzed at
the petroleum experiment station of the Bureau of Mines at Bartles-
ville, Okla., its specific gravity was 0.867, indicating at most an in-
significant loss of light constituents.

Sample 1193 was obtained in 1922 from the Schodnica field, which
is 7 killz)meters (4.3 miles) southeast of Boryslaw. The depth of the
producing formations in this area ranges from 656 to 1,640 feet (200
to 500 meters). This is an intermediate-base oil similar to many that
are produced in the United States. It appears that the oil is suitable
either for complete refining or for skimming and cracking. Light
gasoline would have to be added to make the gasoline portion of the
crude oil suitable for use as motor fuel.

Sample 1195 was obtained in 1922 from the Urycz-Pereprostyna
field, an extension of the Schodnica field. The oil is designated as
Uryez crude oil. The depth of the producing formations in this area
ranges from 985 to 1,970 feet (300 to 600 meters). « This is a low-sul-
phur, naphthene-base crude oil and is in sharp contrast to the four
other samples from Galicia. Because of its low sulphur content the
oil should be suitable for refining into a variety of products, as economic
conditions warrant.

PETROLEUM PRODUCTION
Table 6 gives official statistics of production of petroleum in Poland
from 1930 to 1935, inclusive. The data show a continual decline in

production since 1930. The production reported for 1935 was approxi-
mately 22 percent less than that for 1930.

TABLE 6.— Petroleum production in Poland, 1930-35

[Metric tons]
District 19301 19311 19321 1933 ! 19341 1935 2

Tolo, e 85,30 | or.650 | 95,8 | 0,400 | 95,377 | 99,079
utside Boryslaw_ . 85, 610 94, 910 90, 430 95,

Boryslaw fields. .. 77| 4430340 | 300,700 | 330,200 | 325,140 |f 398917 | 380,272
Stanislawow.. ... 48, 470 47,020 40, 140 33, 200 34,913 35,412

662,770 | 630,280 | 556,680 | 550,670 | 529,207 514, 763

—

1 Statistics of Polish Petroleum.
3 Ministry of Industry and Commerce.
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Sample 1195

PorLanp, CENTRAL Garicia, DromoBycz District: ScrHopNICA-URYCZ-PERE-
PROSTYNA FieLp, Urvcz CrupE OIL

Depth, 984-1,968 feet (300-600 m)
General characteristics
Specific gravity, 0.879; A. P. I. gravity, 29.5°
Sulphur, percent, 0.24
Saybolt universal viscosity at 70° F., 58 sec.; pour point, below 5° F.
Saybolt universal viscosity at 100° F., 47 sec.; color, greenish black
Distillation, Bureau of Mines Hempel method
DRY DISTILLATION. BAROMETER, 747 MM. FIRST DROP, 75° C. (167° F.)

Per- Specific | o i
Sum, h A.P.1. | Viscosity| Cloud | Tempera-
Temperature, ° C. cent | orcent | FBVIY | ofcut | at 100° F.| test,© F. | ture,°F.

cut of cut
Upto 50, oo oo eemee e e Up to 122.
[iTUR 70 3 SN ISP SO PRSUR R, 122 to 167.
75 to 100..__ 3.5 3.5 0.737 60.5 167 to 212.
100 to 125 7.2 10.7 . 753 56. 4 212 to 257.
125 to 150__. 6.9 17.6 770 52.3 257 to 302.
150 to 175___ 6.7 24.3 788 48.1 302 to 347.
175 to 200. .. 5.5 29.8 .810 43.2 347 to 392.
200 to 225_. . 4.5 34.3 .827 39.6 392 to 437.
225 to 250.. 5.7 40.0 . 847 35.6 437 to 482.
250t0 275 . oo 8.2 48.2 .871 31.0 482 to 527.

3.3 3.3 0.899 25.9 43 | Below 5 | Up to 392.
6.3 9.6 . 903 25.2 50 | Below 5 | 392 to 437.
5.8 15.4 .918 22.6 69 | Below 5 | 437 to 482.
5.9 21.3 .932 20.3 125 | Below 5 | 482 to 527.
5.9 27.2 .937 19.5 270 | Below 5 | 527 to 572.

Carbon residue of residuum, 8.9 percent; carbon residue of crude, 2.2 percent.

Approximate summary

Percent gf;g;g‘f °A.P.I. | Viscosity
Light gasoline_________________________________________. 3.5 0. 737 60. 5
Total gasoline and naphtha. 29.8 0.773 51.6
Kerosene distillate RSO (RO BSRN PR,
Gasoil..__.._________ - 24.9 . 865 32.1
Nonviscous lubricating distillate. - 9.3 | .903-.926 | 25.2-21.3 | 50 to 100,
Medium lubricating distillate.._. - 57| .926-.935 | 21.3-19.8 | 100 to 200.
Viscous lubricating distillate. . - 57| .935-.939 | 19.8-19.2 | Above 200.
Residuum ... _.____________ - 24.3 975 13.6
Distillation 1088 - oo oo ool P 20 [ PN

RUMANIA

Although Rumanisa has an area of only 122,280 square miles, about
equal to that of New Mexico, the total production of the country in
1935 (61,371,000 barrels) placed it fourth among oil-producing coun-
tries of the world, according to Bureau of Mines statistics. Ruma-
nian production in 1935 exceeded that of Iran by more than 4 million
barrels. The crudes produced in Rumania are interesting, aside from
their economic importance, as they are mainly low-sulphur, naph-
thene-base oils containing a relatively large proportion of straight-
run gasoline. Moreover, due to their low sulphur content, the heavier
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portions are readily available for the manufacture of gasoline by
cracking or for the manufacture of lubricating oils. The Bureau of
Mines has been fortunate in obtaining samples from all Rumanian
fields that were of economic importance up to the close of 1928; in
addition, it has obtained samples from less important fields. How-
ever, no sample was obtained from the Boldesti field, as the discovery
well in that field was completed in 1929, by the Astra-Romana Co.
after the samples included in this survey were collected. Samples
1150 to 1161 were obtained in 1922 through the courtesy of W. C.
Teagle, president of the Standard Oil Co. of New Jersey, with the
cooperation of representatives of the company’s subsidiary, the
Romano-Americana Co., stationed at the refinery of that company at
Teleajean, Rumania. Samples 30294 to 30301, inclusive, were pro-
cured early in 1929 from the same source.

PROVINCE OF PRAHOVA

The following discussion of the geology and occurrence of oil in the
Province of Prahova was contributed generously to the authors in
1933 by Dr. I. I. Gardescu, associate professor of petroleum engineer-
ing, Texas Agricultural and Mechanical College, College Station, Tex.:

Prahova and Dambovita are the two most prolific provinces of Rumania and
tectonically form a unit.

The most important oil fields occur along salt anticlines that run parallel to the
Carpathian Mountains. In the foothills, closer to the mountains, the rocks are
more intensely folded and faulted. Campina, Chiciura, Bordeni, and Runcu are
among the oil fields occurring in this area. The oil is found in the Meotic or
Lower Pliocene and in the Miocene formations. Further away from the Carpa-
thian Mountains occur a series of salt anticlines. The surrounding Pliocene
rocks have been uplifted by the intrusion. The Dacic or Upper Pliocene is
{loupd to be oil-bearing only when the salt intrusion has pierced through that

orizon.

The oil fields occurring along these salt anticlines form a more or less continu-
ous chain, but the salt does not form a simple continuous anticlinal structure.
Among the most important oil fields occurring in this area are Moreni, Bana,
Filipesti, Baicoi, and Tintea. To the west, extending in the Buzau Province, is
Arbanasi. Further north, on the eastern slope of the Carpathians in the Bacau
Province, oil is found along an area of overthrust of the Miocene over the Oligo-
cene. This area is tectonically a southern extension of the Galician oil fields.

Sample 1152 was taken in 1922 from Bana or the eastern area of
the Moreni field, one of the most prolific oil fields of Rumania. The
oil is produced from the Meotic (Lower Pliocene) formation at a
depth of 2,460 feet (750 meters). This is an intermediate-base oil
with a normal sulphur content and normal proportions of fractions
throughout the distillation range.

Sample 1151 also was taken in 1922 from the Bana area of the
Moreni field. This oil was produced from the Dacic (Upper Pliocene)
formation at a depth of 1,263 feet (382 meters). According to the
Bureau of Mines classification it is a low-sulphur, naphthene-base oil
containing a large percentage of total gasoline and naphtha. How-
ever, the gravity of the lower-boiling fractions in the gasoline and
naphtha range is more like that of corresponding fractions of paraffin-
or intermediate-base oils than of naphthene-base oils. The higher-
boiling fractions of this crude oil are markedly heavier in gravity than
corresponding fractions of sample 1152 and illustrate strikingly the
differences that sometimes occur in typical intermediate- and naph-
thene-base oils from the same field.
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Sample 1150 was obtained in 1922 from the Tuicani or the south-
central area of the Moreni field. Sample 1150 is similar to sample
1151 from the Dacic formation in the Bana area of the same field,
except that it is more naphthenic and contains less gasoline and
naphtha than sample 1151.

ample 1158, which was obtained in 1922 from the Calinet area of
the Bustenari field northeast of Moreni, is a low-sulphur naphthene-
base oil, but it is not as naphthenic as the two other naphthene-base
oils from Moreni. The difference in properties of this oil compared
to other Meotic samples may be due to the fact that it was pro-
duced from a depth of only 173 meters (567 feet).

Sample 1159 was taken in 1922 from the Baicoi field about 10
miles east of Moreni. This is a light oil from the Dacic formation,
produced from a depth of 2,100 feet (640 meters). It is a naphthene-
base oil that contains virtually no sulphur. The lighter fractions of
the oil appear excellent for the manufacture of low-sulphur and high-
octane-number gasoline.

Sample 1160, which was obtained in 1922, is a heavy oil from the
Baicoi field, produced at a depth of 1,700 feet (518 meters) from the
Dacic formation. It is a naphthene-base oil with a sulphur content
that is not high for naphthene-base oils. The carbon residue of
residuum is less than that of sample 1159, which contains virtually
no sulphur.

Sample 30301 was taken in December 1928 from production of the
Craiova Co. in the Dacic horizon of the Tintea field, an eastern
extension of the Baicoi field. This is a naphthene-base oil that con-
tains a large proportion of total gasoline and naphtha with enough
light ends to provide a well-balanced motor fuel. The heavier frac-
tions of the oil appear to be suitable for the manufacture of motor
fuel by cracking, for use as fuel oil, or for the manufacture of asphalt.

Sample 1157 was obtained in 1922 from the Poiana area of the
Campina field north of Baicoi. The oil is produced from the Meotic
at a depth of 1,558 feet (475 meters). It is an intermediate-base oil
with a normal sulphur content. The oil is deficient in the lighter
fractions of total gasoline and naphtha but otherwise contains normal
proportions of fractions throughout the distillation range. It is simi-
lar to many intermediate-base oils produced in the midcontinent field
and other fields throughout the world.

Sample 30300 was taken in December 1928 from production of the
Craiova Co. in the Scorteni area of the Runcu field. This sample
and the two other samples from the Runcu field are examples of wax-
free, intermediate-base crude oils. (See appendix B, p. 147.) This
sample contains a rather large proportion of total gasoline and naphtha
and enough light ends to make a well-balanced motor fuel. The
kerosene distillate appears to be suitable for the manufacture of a
satisfactory kerosene. The remainder of the crude oil apparently
would be a good stock for the manufacture of cracked gasoline.

Sample 1156 was obtained in 1922 from the Runcu field at a depth
of 1,860 feet (567 meters) and is quite similar to sample 30300; it
contains slightly more sulphur, less gasoline and kerosene distillate,
and is more naphthenic than sample 30300.

Sample 30298 was taken in December 1928 from production of the
Romano-Americana Co. in the Tontesti area of the Runcu field. This
sample is similar to the two others from the Runcu field and is even
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more naphthenic. It contains a little sulphur and much total gasoline
and naphtha.

Sample 1154, obtained in 1922 from the Filipesti field at a depth
of 3,034 feet (925 meters), is a wax-bearing, intermediate-base oil that
is close to the paraffin-base border of the class.

Sample 30297 was taken in December 1928 from production of the
Aquila Franco-Romana Co. in the Miocene formation, Gropi area,
Chiciura field. The oil is similar to the three from the Runcu field in
that it is an intermediate-base oil that apparently contains no wax.
Its sulphur content is low, and it includes a large proportion of total
gasoline and naphtha which has enough light ends to provide a well-
balanced motor fuel. This oil also appears to be suitable for the
manufacture of a straight-run gasoline which may have a relatively
low octane number or a good kerosene and to be a good stock for the
manufacture of cracked gasoline.

Sample 30299 was taken in December 1928 from production of the.
Concordia Co. in the Meotic formation of the Bordeni field. It is a
wax-free, intermediate-base oil similar to sample 30297 and to the
three samples from the Runcu field and also has a low sulphur con-
tent and an unusually large proportion of total gasoline and naphtha.

SUMMARY

These samples from the producing oil fields of the Province of
Prahova, comprising six naphthene-base oils and eight oils of inter-
mediate base, contain small quantities of sulphur, relatively large
gasoline and naphtha fractions, and a little wax. Average values for
sulphur content of the two classes of crude oils and average properties
for some of the fractions are given in table 7.

TABLE 7.—Properties of fractions of Prahova petroleum

Naph- Inter- Naph- Inter-
Fraction thene- | mediate- Fraction thene- | mediate-
base oils | base oils base oils | base oils

Crude oil:

Average sulphur content Gas oil:

percent_ . 0.23 0.18 Average volume. _percent.. 18.5 17.7

Total gasoline and naphtha: Average gravity.° A. P. I__ 30.8 34.9

Average volume. _percent.- - 42.4 36.4 || Residuum:

Average gravity.° A. P. I_. 55.0 55.6 Average volume. _percent.. 21.2 20.1
Kerosene distillate: Average gravity.© A. P. I._ 11.4 16.8

Average volume._percent..| _.____.... 10.3 Average carbon residue

Average gravity.°A. P. I__|__________ 43.1 percent._ 12.7 7.8

Table 7 shows that the average gravity of the total gasoline and
naphtha fractions of the naphthene-base oils is nearly the same as
that of the intermediate-base oils; that is, the straight-run gasoline
fraction of both classes of crude oils probably would have about the
same octane rating. On the other hand, the average gravity of the
gas-oil fractions of the two classes of crude oils differs markedly and
is more nearly in line with gas-oil gravity in naphthene- and inter-
mediate-base crude oils, respectively.

Apparently the kerosene-distillate fraction of the intermediate-base
oils would require relatively little treatment for manufacture into a
good kerosene.
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PROVINCE OF DAMBOVITA

The Province of Dambovita adjoins the Province of Prahova on the
west. Two samples have been obtained from this province; sample
30294 from the Ochiuri-Rasvad field and sample 1153 from the
Gura-Ocnitei field. These samples were obtained through the cour-
tesy of the Standard Oil Co. of New Jersey and the Romano-Americana
Co. of Rumania.

Sample 30294 was taken in December 1928 from production of the
Astra Romana Co. in the Ochiuri-Rasvad field. This is an inter-
mediate-base oil with a low sulphur content and normal proportions
of fractions throughout the distillation range. Comparison of the
analysis of this oil with that of other samples from Rumania indicates
that it was produced from the Meotic formation. Except for the
high pour point of the crude oil, it is similar to many intermediate-base
cru(%g oils produced in the midcontinent field and throughout the
world.

Gura-Ocnitei was the most prolific producing field in Rumania in
1933; 40 percent of the oil produced in the country came from that
field. Sample 1153 was obtained in 1922 from the Dacic formation in
this field at a depth of 1,400 feet (427 meters). It is a naphthene-base
oil with a low sulphur content and normal proportions of fractions
throughout the distillation range. The characteristics of correspond-
ing fractions of this sample are similar in most respects to those of
naphthenic oils produced at shallow depths in California. However,
the Rumanian o1l has a larger proportion of volatile constituents than
most California oils. The reader is referred to sample 64 of Bureau
of Mines Bulletin 291 (Z) from the Sargent field in Santa Clara County,
Calif., which is a composite sample from several wells ranging in depth
from 800 to 1,100 feet.

PROVINCE OF BUZAU

Two samples have been supplied from the Province of Buzau, which
borders Prahova on the east.” These samples were obtained through
the courtesy of the Standard Oil Co. of New Jersey and the Romano-
Americana Co.

Sample 1161 was obtained in 1922 from the Meotic formation in the
Arbanasi field at a depth of 1,653 feet (504 meters) and is an inter-
mediate-paraffin-base oil. The properties of the oil may have been
altered owing to migration, and the present oil may be a residue or
alteration product of an oil that originally had different properties.

Sample 30295 was taken in December 1928 from production of the
Steaua-Romana Co. in the Arbanasi field. This is an intermediate-

araffin-base oil with low sulphur content and normal proportions of
ractions throughout the distillation range. It is similar to many
intermediate-base oils produced in the midcontinent field and through-
out the world.
PROVINCE OF BACAU

Sample 30296 was taken in December 1928 from production of the
Steaua-Romana Co. in the Moinesti-Stanesti field in the Province of
Bacau, which is 80 miles north of the Province of Buzau. This is a
low-suiphur, naphthene-intermediate-base crude oil with a fairly
high content of total gasoline and naphtha and normal proportions of
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fractions throughout the distillation range. It is similar to some of
the oil of Orange and Los Angeles Counties, Calif., except that it
contains much less sulphur and more total gasoline and naphtha than
the California oils. (See sample 58 of Bulletin 291 (I) from the
Richfield field of Orange County, Calif.)

SUMMARY

The five samples of crude oil from the Provinces of Dambovita,
Buzau, and Bacau differ mainly from the samples from the oil fields
of the Province of Prahova in that the average gravity of their
gasoline and naphtha fraction is heavier and that 4 of the 5 samples
contain wax whereas only 3 of the 14 samples from Prahova showed
cloud tests in the vacuum fractions.

PETROLEUM PRODUCTION

Table 8 gives official statistics on production of petroleum in
various districts of Rumania from 1931 to 1934, inclusive. The
data show that total annual production increased slightly in 1932 and
1933 and sharply in 1934. During the 4 years covered by the table
the production of Dambovita has nearly doubled, and the production
of other districts has declined.

TABLE 8.—Petroleum production in Rumania, 1931-34 !

[Metric tons]

District 1931 1932 1933 1934

2,277,432 | 3,576,646 | 3,934,696 4, 436, 496
4,348,482 | 3,646,591 | 3,318,157 3,917,111
63, 924 64, 486 66, 322 59, 485
66, 216 60, 598 57,429 53,113

6,756,054 | 7,348,321 | 7,376,604 8, 466, 205

1Statistica Miniera a Romaniei.
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54 PROPERTIES OF CRUDE OILS OF THE EASTERN HEMISPHERE
Sample 30296

Ruomania, PROVINCE oF Bacau: MoinNesTI-STaANESTI FIELD,
PLiocENE FORMATION

Steaua Romana Co.
General characteristics

Specific gravity, 0.843; A. P.I. gravity, 36.4°
Sulphur, percent, 0.21; pour point, below 5° F.
Saybolt universal viscosity at 100° F., 38 sec.; color, brownish black

Distillation, Bureau of Mines Hempel method

DRY DISTILLATION. BAROMETER, 743 MM. FIRST DROP, 32° C. (90° F.)

Specific | o s congi Cloud
° Percent Sum, + A. P.I.|Viscosity Tempera-
Temperature, °C. cut percent gg?gl‘l? of cut |at100° F. tf%t' ture, °F.
Up 2.6 2.6 Up to 122.
50 to 3.7 55|} o.em L Rt {122 to 167.
75 to 6.3 12.6 . 720 65.0 | 167 to 212.
100 7.9 20.5 . 749 57.4|__ 212 to 257.
125 6.9 27.4 .768 52.7 | .. 257 to 302.
150 6.0 33.4 .787 48.3 |_. 302 to 347.
175 to 200._. 5.7 39.1 .803 44.7 | .. 347 to 392.
200 to 5.4 4.5 .820 41.1 | 392 to 437.
225 to 6.7 51.2 .842 36.6 |_. 437 to 482.
250 to 27. 6.1 57.3 .861 32.8 | oo e 482 to 527.
VACUUM DISTILLATION AT 40 MM.
3.9 3.9 0.879 29.5 41 10 | Up to 392
5.3 9.2 . 886 28.2 47 25 | 392 to 437.
4.4 13.6 . 899 25.9 61 45 | 437 to 482.
4.3 17.9 .910 24.0 99 65 | 482 to 527.
5.5 23.4 .922 22.0 200 80 | 527 to 672.

Carbon residue of residuum, 12.9 percent; carbon residue of crude, 2.4 percent.

Approzimate summary

Percent Specific °A.P. I Viscosity

gravity
Light gasoline_________________________________________ 12.6 0. 698 71.2
Total gasoline and naphtha__ - 39.1 0. 750 57.2
Kerosene distillate_......__ - 5. 820 41.1
Gasoil - 20. .863 32.5
Nonviscous lubricating distillate. - .889-.911 | 27.7-23.8 | 50 to 100.
Medium lubricating distillate____

Viscous lubricating distillate._ __
Residuum..____________________

4
4
8.3
- 4.8 1 .011-.922 | 23.8-22.0 | 100 to 200.
2.7 .922-.928 | 22.0-21.0 | Above 200.
8. 2 . . 2

YUGOSLAVIA

The Bureau of Mines has obtained a sample of petroleum produced
in Yugoslavia from the Standard Oil Co. of Yugoslavia, at Belgrade,
through the cooperation of W. P. George, American consul at Belgrade.

Sample 30249 was taken in 1929 from a storage tank in the Selnica
field near the Hungarian border about 54 miles northeast of Zagreb.
George states that only one well was producing in the field when the
sample was taken. Neither the Standard Oil Co. nor the consulate
was in a position to vouch for the freshness of the supply of the oil
or the extent to which evaporation had been allowed to take place
before the sample was taken, The sample was presented to the
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consulate by the Standard Oil Co. in a sealed tin of 5 gallons capacity.
The seals were broken in the office of the consulate, and part of the
contents of the can were transferred promptly to a 1-gallon can
which was immediately sealed and boxed for shipment.

The oil which is produced from a formation said to be of Pliocene
age, is an intermediate-base oil with a little sulphur. It appears
to be useful for the manufacture of a variety of products, such as
heavy naphtha or kerosene, gas oil, cylinder stock or bright stock,
and paraffin wax, or the entire crude oil could be used as charging
stock for the manufacture of gasoline by cracking. Available informa-
tion indicates that the oil is sold in the surrounding territory as a
substitute for gas oil.

PETROLEUM PRODUCTION

Only small quantities of petroleum are produced annually in
Yugoslavia. The production reported by the Yugoslav Ministry of
Forests and Mines, through the United States consul at Belgrade,
was as follows:

Metric tons Metric tons

An official publication (1) states:

Borings were started in Selnica about 1899. This work has continued
with varying success, * * * and so far (1931) these fields have yielded
some 10,000 tons of mineral oil.

REFERENCES

(1) OFricE FOR THE ProMOTION OF FOoREIGN TrRaDE. Mining in Yugoslavia.
Belgrade, Yugoslavia, 1931.

(2) Reporierp, A. H. Petroleum Resources of Foreign Countries and Outlying
Possessions of the United States. Appendix C, Report III of the Federal
Oil Conservation Board to the President of the United States, Washington,
D. C., 1929, pp. 138-40, 210.
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ANALYSIS
Sample 30249
YucosLavia, SAvAa Banovina: SeLNica Fierp, PLiocENE ForMATION

General characteristics
Specific gravity, 0.860; A. P. I. gravity, 33.0°

Sulphur, percent, 0.12; pour point, 60° F.
Saybolt universal viscosity at 100*"p F., 40 sec.; color, dark green

Distillation, Bureau of Mines Hempel method
DRY DISTILLATION. BAROMETER, 738 MM. FIRST DROP, 140° C. (284° F))

Specific Viscos-
o Percent Sum, : °A.P.L.| ; Cloud | Tempera-
Temperature, °C. cut | percent | EBVIY | ofcut | [¥AL | test, °F. | ture, °F.
Up to 122.
_| 122 to 167.
167 to 212.
212 to 257.
{257 to 302.
302 to 347.
347 to 392.
392 to 437.
-| 437 to 482.
482 to 527.
8.4 8.4 0.865 32.1 40 20 | Up to 392.
13.0 21.4 . 869 31.3 48 40 | 392 to 437.
8.4 29.8 . 887 29.9 60 65 | 437 to 482.
6.3 36.1 .885 28.4 89 80 | 482 to 527.
6.3 42. 4 .893 27.0 145 95 | 527 to 572.

Carbon residue of residuum, 4.3 percent; carbon residue of crude, 0.4 percent.

Approximate summary

Percent | SPeCfic | oA p.1. | Viscosity

Light gasoline_____________________

Total gasoline and naphtha___ 13.2 0. 803 44.7

Kerosene distillate._ _

Gas oil - - 51.2 . 849 35.2

Nonviscous lubricating distillate_ ______________________ 17.6 | .870- .887 | 31.1-28.0 | 50 to 100.

Medium lubricating distillate 8.2 | .887-.897 | 28.0-26.3 | 100 to 200.

Viscous lubricating distillate____________________ Above 200.

Residuum 9.6 .943 18.6

Distillation loss. oo 1S O, S,
GREECE

A sample of petroleum from the Island of Zante was supplied by the
Zante Merchants Association through the cooperation of Ralph B.
Curren, acting commercial attaché at Athens, Greece. The presence
of petroleum, or “pitch’”, on this island was noted by Herodotus (1)
and has been commented upon by numerous writers since he wrote in
the fifth century, B. C. An interesting illustrated account of the
occurrence of petroleum in the island and a list of references to previous
writers are given by Wade (2).

The oil-bearing formations are found at shallow depths (150 to 500
feet). Wade (2) states:
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When carefully and properly drilled the wells flow steadily and naturally of
their own pressure at first and settle down to steady production, the yield bein,
good when the shallow depth and heavy nature of the oil are considered.
measured production of 20 tons a day for an individual well is not unusual and has
been exceeded. * * * No producing well has become exhausted during the
past 4 years, and the pressures are holding well.

Sample 29678 is of scientific interest for comparison with petroleum
found in other parts of the world. The oil is a typical heavy naph-
thenic petroleum with a high sulphur and correspondingly large
asphalt content. Similar oils, not quite so high in sulphur content,
are found in the Brea, Salt Lake, Casmalia, McKittrick, and Tor-
rance fields of California. The Albanian crude oils included in this
bulletin are also similar to the oil from Zante. The Czechoslovak
oils included in this bulletin are naphthenic like the oils mentioned
but contain remarkably little sulphur. The congruence between
sulphur and asphalt content, as indicated by the carbon residue of
residuum, is striking when the naphthenic oils from California,
Albania, Greece, and Czechoslovakia are compared.

PETROLEUM PRODUCTION

On a commercial basis production of petroleum in the island of
Zante is unimportant, although it is obtained in commercial quantity.
Production reported in Statistique de I'Industrie Miniére de la Grece
for 1925 was 226 metric tons and for 1926, 514 tons. No production
was reported in 1927 and 1928. In 1929 the reported production was
300 tons; in 1930, 450 tons; and in 1931, 500 tons. No production has
since been reported.

REFERENCES

(1) Herobotus. Vol. 4, p. 195.

(2) WabE, ArRTHUR. The Geology of Zante and Its Ancient Oilfield. Jour.
Inst. Petrol. Technol., vol. 18, no. 99, January 1932, pp. 1-36.

(3) ReprieLp, A. H. Petroleum Resources of Foreign Countries and Outlying
Possessions of the United States. Appendix C, Report I1I of the Federal Oil
Conservation Board to the President of the United States, Washington,
D. C,, 1929, pp. 108, 202.
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ANALYSIS
Sample 29678
GREECE: ZaNTE FIELD

General characteristics
Specific gravity, 0.979; A. P. L. gravity, 13.0°
Sulphur, percent, 4.98; pour point, below 5° F.

Saybolt universal viscosity at 100° F., 620 sec.; color, brownish green

Distillation, Bureau of Mines Hempel method
DRY DISTILLATION. BAROMETER, 745 MM. FIRST DROP, 66° C. (151° F.)

Percent | Sum, | SPecific lo 4 p 1 |Viscosity| Cloud | Tempera-

. i

Temperature, ° C. cut | percent | BEAVILY | ofcut | at100°F. |test,° F. | ture, ° F.
Upto50. oo e Up to 122.
800 75 - 170 10 7| 122t0 167.
750 100, - -oooooo . 53 6.3 | 167 to 212,
100 to 125, .. L7 8.0 212 to 257.
125 t0 15011 4 84 257 to 302,
150 to 175 . 17 101 302 to 347,
1750200 ... 27 12.8 347 to 392.
200 t0 225, ... .11 34 16.2 .820 392 to 437,
225 60 250 oo 11T 37 19.9 (844 7| 437 to 482,
250 to 275, .. 74 27.3 874 482 to 527.

VACUUM DISTILLATION AT 40 MM

1.6 1.6 0.903 25.2 43 | Below 5_| Up to 392.
4.5 6.1 .926 21.3 53 | Below 5_| 392 to 437.
4.7 10.8 .954 16.8 80 | Below 5_| 437 to 482,
5.0 15.8 .976 13.5 160 | Below 5_| 482 to 527.
275 t0 300 7.7 23.5 . 988 11.7 | Over 400 | Below 5_| 527 to 572.

Carbon residue cf residuum, 22.0 percent; carbon residue of crude, 10.5 percent.

Approximate summary

Specific
Percent gravity °A.P.I. Viscosity

Light gasoline__._______________________________.___._____ 0.735 61.0

Total gasoline and naphtha____________________________
Kerosene distillate___________
Gasoil_______ ...
Nonviscous lubricating distillate
Medium lubricating distillate
Viscous lubricating distillate
Residuum

Distillation loss,

—

—

100-200.
Above 200.
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UNION OF SOVIET SOCIALIST REPUBLICS

Twenty-five samples of crude petroleum produced in the U. S. S. R.
(Russia) were collected and forwarded to the Bureau of Mines through
the courtesy and cooperation of the petroleum products division of
the Amtorg Trading Corporation, 39 Broadway, New York City,
general representative in the United States of Soyouzneftexport of
the U. S. 8. R. The helpfulness of D. Olhovsky, Gustav Neumann,
J. Wegrin, S. B. Slutzky, C. J. Lambkin, A. Mancho, A. A. Santaloyv,
and others is gratefully acknowledged. Although the crude oils
discussed in this bulletin do not constitute a complete representation
of the production of the U. S. S. R., many of the important fields
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that had been discovered up to the time the samples were taken (1929)
are included. As stated in the introduction to this bulletin, a few
samples were received in this country without enough data to identify
them owing to the difficulties in collection and transportation;
probably some of these unidentified samples were from the U. S. S. R.

The authors are not attempting to discuss the petroleum industry
of the U. S. S. R; their purpose is to present data on the physical and
chemical properties of samples of Russian crude oils that they were
able to obtain. The petroleum industry of the U. S. S. R. is changing
so rapidly that contemporary technical publications must be con-
sulted to obtain information regarding developments in the industry.

In the discussion of crude oils of the U. S. S. R. the geographical
divisions used by Redfield (/) have been adopted. According to
this arrangement the oils are discussed not in the order of their relative
scientific or economic importance but in accordance with their geo-
graphical location, beginning with Russia in Europe and following
with Russia in Asia.

RUSSIA IN EUROPE

RUSSIAN PLATFORM

The Russian platform is the vast low plain which constitutes most
of European Russia west of the Ural Mountains and north of the
Caucasus Mountains. The only samples from the Russian platform
included in this survey are samples 31067 and 31068 from the Chu-
sovskii Gorodki field near the village of Verkhne Uralsk, in the
Province of Ural, former district of Perm. These samples. are wax-
bearing, naphthene-base oils that contain a large quantity of sulphur.
The oils are highly naphthenic throughout the distillation range
but contain paraffin wax which gives the vacuum fractions a cloud
test that is more characteristic of paraffin-base oils. Figure 4 shows
Soviet oil fields.

According to the Bureau of Mines method of calculating the
approximate summary in a crude-oil analysis fractions having a
gravity heavier than 0.825 are not included in the total gasoline and
naphtha or the kerosene distillate fractions. To obtain information
on the suitability of the lower-boiling fractions of these two oils as
sources of motor fuel and kerosene, the Bureau of Mines has examined
the fractions distilling at atmospheric pressure up to 200° C. (392° F.)
and those distilling between 200° and 250° C. (392° to 482° F.).

The distillates were first washed with one-half their volume of
5-percent aqueous solution of sodium hydroxide and then with water
to take out hydrogen sulphide and other compounds that would be
removed in normal refinery operation without recourse to special
methods for reduction of sulphur content. The sulphur in each
fraction was then determined by the lamp method (A. S. T. M.
method D90) with the following result:

Sulphur in fraction
at atmospheric pressure,

Sample percent
Upto200°C. | 200° to 250° C.
BY067 oo 0.34 1.12
81068 - o .26 1.27
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The fraction of each sample distilling at atmospheric pressure up
to 200° C. that had been washed with 5-percent sodium hydroxide
solution was subjected to the copper-strip corrosion test (A. S. T. M.
method D130), and no trace of corrosion was found. This indicates
that although the gasoline fraction of these crude oils is high in sulphur
it is not corrosive. The raw distillate which distilled between 200°
and 225° C. was dark and had a bad odor. Probably the cost of
refining these distillates would be rather high. Uﬁder present
economic conditions the residue probably is suitable only for use as
fuel oil or for the manufacture of asphalt.

CASPIAN BASIN

TEREK DISTRICT

The Caspian Basin embraces the area bordering on the western
shore of the Caspian Sea and extending north and east to the frontier
of Russia in Asia. The Terek Province lies north of the Caucasus
Mountains. The principal fields in this district are Grosny and
Vosnesenski.

Samples 31049 and 31050 were obtained in 1929 from the New
Grosny field, which is 10 miles southeast of Old Grosny. The oil
has a paraffin-intermediate base and contains very little sulphur. It
offers a remarkable contrast with samples 31067 and 31068 from the
Ural Province. Despite approximately 25 percent of total gasoline
and naphtha and 15 percent of kerosene distillate the crude oil has
a pour point of 60° F., which indicates the presence of a large amount
of paraffin. The effect of a small change in temperature on such oils
is indicated by a viscosity of 65 seconds Saybolt universal at 77° F.
as compared to a pour point of 60° F.

Samples 31051 and 31052 are from the Vosnesenski field. The two
samples are similar in many respects and are naphthene-intermediate-
base oils with fairly low sulphur content. The oil appears to be of
commercial value mainly as a source of fuel oil or asphalt or for the
manufacture of gasoline by cracking. If the oil were used as fuel oil
the low pour point would be-an advantage as it permits pumping
at relatively low temperatures.

BAKTU DISTRICT

The Baku district is on the Apsheron Peninsula, which projects
into the Caspian Sea. This district is by far the most important
oil-producing area in the U. S. S. R. and is one of the most prolific
oil-producing districts of the world. A number of fields have been
designated in the Baku area, of which the Surakany-Binagadi field is
the most important, followed by the Bibi-Eibat and the Balakany-
Sabunchi-Ramani fields. ‘

Surakany-Binagadi field—Sample 30232, from the Surakany field,
is an intermediate-base oil which contains virtually no sulphur. This
is said to be a sample from horizons 4 and 5, the two most productive
borizons in the field. Horizon 5 yields most of the production from
the Surakany field. The oil is reported to be the principal source of
lubricating oils produced in the U. S. S. R.

Sample 30235, from the Binagadi field, is a naphthene-base oil.
It is deficient in low-boiling constituents, and the total gasoline and

149298°—37—5
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naphtha fraction would need to be supplemented by light naphtha
(natural gasoline) to provide a satisfactory motor fuel. The residue
probably is suitable for the manufacture of asphalt.

Bibi-Eibat field—Sample 27372, from “Plot 36’ of the Bibi-Eibat
field, is an example of the light oil from this field. It is similar to
sample 27371 from Balakany and may be classified as intermediate-
base (wax-free) oil. These two samples from adjacent fields in the
same area are similar in many respects; they differ principally in
that the sample from Balakany contains a larger proportion of total
gasoline and naphtha.

Balakany-Sabunchi-Ramani field—Sample 27371, from the ‘“Vas-
purakhan Plot” of the Balakany field, is an intermediate-base (wax-
free) oil which contains a small amount of sulphur and asphalt. The
oil appears to contain a straight-run gasoline fraction with low
sulphur content and high octane number. The residue apparently
would be suitable for the manufacture of fuel oil and asphalt or of
gasoline by cracking.

Sample 30233, also from the Balakany field, is similar to sample
27371 but is more like the samples from Rumania that were classified
as intermediate-base (wax-free) oil. The gravity of the vacuum
fractions of similar crude oils from Rumania is heavier than that of
this and similar samples from Russia. This oil appears to be excellent
stock for the manufacture of lubricating oils, as the vacuum fractions
naturally have the characteristics of dewaxed distillates from inter-
mediate-base oils.

Sample 30234, from the Sabunchi field, is a wax-free, intermediate-
base o1l similar to sample 30233 except that it contains a smaller
proportion of volatile constituents. It also appears to be an excellent
stock for the manufacture of lubricating oils.

Samples 27373 and 30236 are wax-free, intermediate-base oils and

robably are satisfactory for motor fuel, kerosene, and lubricants.
he residue appears to be suitable for the manufacture of gasoline
by cracking.

The wax-free, intermediate-base crude oils from the Bibi-Eibat and
Balakany-Sabunchi-Ramani fields are interesting in that the properties
of the lubricating distillates are similar to those of dewaxed lubricating
distillates from intermediate-base oils. These Russian crude oils
appear to be excellent stocks for the manufacture of lubricating oils.

The Bureau of Mines was unable to obtain samples from other
producing areas in Russia in Europe.

RUSSIA IN ASIA
EMBA BASIN

The Emba Basin is in the extreme western part of Russia in central
Asia. The principal fields in this area are Dossor, 54 miles northeast
of Guriev, and Makat, 16 miles east of Dossor.

Sample 30247 was taken in 1929 from well 99 in the second horizon
of the Dossor field. It is a wax-free, intermediate-base crude oil
similar to sample 30300 from the Meotic formation in the Runcu
field of Rumania.

Sample 30246 was obtained in 1929 from well 158 in the third
horizon, which is the lowest and most important in the Dossor field.
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It is a wax-free, naphthene-intermediate-base oil, although it resembles
sample 30247 in some respects.

Sample 30248, also obtained in 1929 from the first Jurassic horizon
in the Makat field, has a naphthene-intermediate base but is more
naphthenic than sample 30246.

The oils from the Emba Basin have interesting properties. They
are wax-free but in other characteristics are not strikingly naphthenic.
The gravities of the vacuum fractions are characteristic of wax-bearing
intermediate-base oils. The sulphur content of the crude oils and the
carbon residue of residuum are low, and the oils contain virtually no
asphalt. Their color is green. Although only sample 30247 contains
a significant quantity of gasoline and naphtha the pour point of the
crude oils is below 5° F.

The gravity of the lubricating distillates, as shown in the approxi-
mate summaries, ranges from 30.2° to 25.0° A. P.I. As the fractions
do not contain paraffin wax these gravities indicate that they may be
considered to be equivalent to dewaxed distillates from intermediate-
base oils. On this basis, the three crude oils contain an average of
17.3 percent of nonviscous lubricating distillate, 9.6 percent of medium
lubricating distillate, and 8.1 percent of viscous lubricating distillate.
The carbon residue of residuum is low, and this fact indicates that the
residuum (average 28.3 percent) should be available for conversion
into cylinder stock by distillation under vacuum. Briefly, these oils
appear to be particularly valuable as sources of lubricants. They
could be used advantageously as a source of gasoline by cracking and
would make excellent fuel oil.

FERGHANA BASIN

. Samples have been obtained from the oil fields of Chimion, Sel
Rokho or Santo, and Shor-Su through the courtesy of the Uzbekneft,
the operating organization of the U. S. S. R. in that district.

Chimion field.—The Chimion field lies 11.8 miles (19 kilometers)
north of the Vannovskaya station of the Mid-Asiatic Railway.
Pritula (2) states that all of the productive horizons in the field are
of Eocene age.

Sample 30245 was taken in 1929 from well 46 in horizon N at a
depth of 1,320 feet (402 meters). It is an intermediate-base oil
which contains rather little gasoline and naphtha and, apparently,
rather much asphalt. Sample 30244 is from well 47 in horizon M
at & depth of 1,000 feet (305 meters). Pritula (2) states that crude
oil from the Chimion field has a specific gravity of 0.866, and oil from
the neighboring Yarkutan pool has a specific gravity of 0.888. On
that basis sample 30245 appears to be from the Chimion pool pro;ier
and sample 30244 from the Yarkutan pool, both in the Chimion field
Sample 30244 also is an intermediate-base oil similar to sample 30245.

Sel Rokho or Santo field—The Sel Rokho field lies in the Kokand
district of the Ferghana region, directly west of the Chimion field.
The production of this field is from four horizons; the Bureau of
Mines has obtained samples from the first, second, and fourth hori-
zons. According to Pritula (2) the formations are steeply folded,
and the depth of a well from the surface does not indicate the horizon
from which the well is producing.
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Sample 30237 was taken from well 47, in the first (upper) horizon
at a depth of 1,568 feet (478 meters), producing from limestone M
(see Pritula). It is a typical intermediate-base crude oil similar to
many midcontinent oils. Sample 30238 from well 45 in the second
horizon is similar in all respects to sample 30237. Sample 30242
from well 12 in the fourth horizon, producing from limestone L, is
an intermediate-base oil which contains a rather large proportion of
sulphur (0.69 percent) and a little gasoline and naphtha (14.3 percent).

Shor-Su field.—The Shor-Su field is 13 miles (21 kilometers) south-
west of the Posyetovka station of the Mid-Asiatic Railway.

Sample 30243, taken from well 2 in horizon N at a depth of 660
feet (201 meters), is an intermediate-base oil with a rather large
sulphur content (0.88 percent).

These six samples of crude oil from the Ferghana Basin are typical
intermediate-base oils. The six samples are similar in many respects,
but some are more alike than others in the group. Thus, sample
30237 from limestone M in the first horizon of the Sel Rokho field is
almost identical with sample 30238 from the sandstone in the second
horizon in the Sel Rokho field, and these two samples differ from the
average of the six samples. Moreover, sample 30242 from limestone
L in the fourth horizon of the Sel Rokho field is similar to sample
30243 from the limestone in horizon N of the Shor-Su field, and the
two samples differ from the four other samples from the Ferghana
Basin in that they contain more sulphur and asphalt and are more
naphthenic.

RUSSIAN SAKHALIN

The island of Sakhalin, of which the northern half belongs to the
U. S. S. R,, is geologically a structural continuation of the Japanese
Islands (7). The Bureau of Mines has obtained six samples from the
oil fields of Sakhalin through the courtesy of A. A. Santalov of the
Amtorg Trading Corporation, New York. Unfortunately the identi-
fying data for these samples were lost in transmission, and information
on the fields from which the samples were taken, depth of the wells,
etc., is lacking.

Four of the six samples are wax-bearing, naphthene-base oils, and
the remaining two samples are wax-free, naphthene-base oils. Be-
cause of the absence of definite information as to the source of the
samples, the analysis of sample 32119 is published as representative
of the wax-bearing crude oil and that of sample 32121 as representa-
tive of the wax-free, naphthene-base oils. The differences between
the four wax-bearing, naphthene-base oils and the two naphthene-
base oils are slight, and publication of the six analyses would appear
to be repetition in the absence of data to differentiate the samples
as to source.

PETROLEUM PRODUCTION

Table 9 shows the quantity of petroleum produced in the U. S. S. R.
from 1931 to 1934, inclusive. Although the Government has made
strenuous efforts to increase production of petroleum in accordance
with the quotas set up in the Second Five Year Plan, official statistics
show, and Government authorities concede, that the quantity pro-
duced has not kept pace with the objective of the plan. This has
been particularly true of production resulting from new drilling,
according to Zavoico (3), who states that production in 1934 was
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78.65 percent of that planned and that fields that have been produc-
ing since 1917 still account for 75 to 80 percent of the total.

TABLE 9.—Petrolewm production in the U. S. 8. R., 1931-34
[Metric tons]

Trust 19311 19322 1933 2 19343
ASDOFb . . 13,152,600 | 12,181,300 | 15,526, 600 19, 192, 800
Grosneft_ _ 2| 8063900 7,709, 700 4, 866, 700 3,371, 500
Maineft___ 550, 500 925,100 606, 100 938, 200
Embaneft. o 325, 700 247, 000 194, 400 239, 100
Others_ ... 230, 900 312, 100 246, 200 408, 900
22,323,600 | 21,375,200 | 21,440,000 | 24,150, 500

1 Revue Petrolifere, Mar, 18, 1033. ]

- ’bO?clls:I;:tatistics issued by Russian Oil Products, Ltd., London, published in Petroleum Times, London,
'eb. .
3 Lagerstitten-Chronik, Apr. 15, 1935.
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Sample 32121

U. 8. 8. R., SARKHALIN IsLAND: NAPHTHENE-BASE O1L, WAX-FREE

General characteristics

Specific gravity, 0.935; A. P. I. gravity, 19.8°

Sulphur, percent, 0.44; pour point, below 5° F.
Saybolt Universal viscosity at 100° F., 185 sec.; color, brownish black

Saybolt universal viscosity at 122° F., 115 sec.

Distillation, Bureau of Mines Hempel method
DRY DISTILLATION. BAROMETER, 739 MM. FIRST DROP, 113° C. (235° F.)

Per-
Temperature, ° C. cent Sum,
cut

Specific |0y p 7,

percent g(x)';uc'liltty of cut

Viscosity | Cloud
at 100° F. | test, ° F.

Tempera-
ture, ° F.

Up to 122.
122 to 167.

-| 167 to 212.

212 to 257.
257 to 302.

2| 482 to 527.

VACUUM DISTILLATION AT 40 MM

6.1 0. 900 25.7 45 | Below 5 | Up to 392.
15.2 .914 23.3 55 | Below 5 | 392 to 437.
24.1 .934 20.0 95 | Below 5 | 437 to 482.
30.9 .948 17.8 240 | Below 5 | 482 to 527.
39.3 . 962 15.6 | Over 400 | Below 5 | 527 to 572.
Carbon residue of residuum, 10.6 percent; carbon residue of crude, 3.6 percent.
Approximate summary
Specific s
Percent gravity °A.P. 1. Viscosity
Light gasoline..__________._____________________________ |\ |\ |\
Total gasoline and naphtha. . 7.0 0.799 45.6
Kerosene distillate. . ... ____._________ || o
Gasoil____.__.._..____ R 26.3 .872 30.8
Nonviscous lubricating distillate. 13.2 | .907-.935 | 24.5-19.8 | 50 to 100.
Medium lubricating distillate.___ 55| .935-.944 | 19.8-18.4 | 100 to 200.
Viscous lubricating distillate._ . _ 13.9 | .944-.969 | 18.4-14.5 | Above 200.
Residuum.__....__________ 33.5 1.006 |-
Distillation loss. - ... _______ PN 2 PR P

IRAN AND IRAQ

Three samples of crude oil from Iran and one from Iraq are included
in this survey. The three samples from Iran were obtamed in 1930.
The sample from Iraq was supplied in 1929 by the Near East Develop-
ment Corporation, New York, N. Y. Figure 5 shows the oil fields of

Iraq and Iran.

IRAN

The Iranian oil fields are outstanding examples of fields that have
been developed under unit operation and control since the drilling of
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The chief producing formation in Iran is

IRAN AND IRAQ
ower Miocene age.
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Commercial production of petroleum in Iran may be dated from the
completion in 1911 of well F-7, in the Masjid-i-Sulaiman field, situ-
ated approximately 140 miles northeast of the port of Abadan. This
well actually produced 50,000,000 barrels of o1l to April 1926, when
it was shut in because of threatened weakness of wellhead fittings with
which the well was equipped in 1911. Neighboring wells were thought
to be capable of producing the oil with greater safety.

Sample 30317, which was taken in 1929 from the Masjid-i-Sulaiman
field, is a paraffin-intermediate-base oil. Sample 30318 from the
Masjid-i-Sulaiman field can be classified as a high-sulphur, inter-
mediate-base oil but is similar to sample 30317.

Sample 30319, taken in 1929 from the Haft-Kel field, about 55 miles
southwest of the Masjid-i-Sulaiman field, also is a high-sulphur, inter-
mediate-base oil similar to samples 30317 and 30318. The producing
horizon in this field is the Asmari limestone.

IRAQ

Sample 30320 was obtained in 1929 from the Baba Gurgur No. 1
well of the Iraq Petroleum Co. in the Kirkuk field, through the courtesy
of the Near East Development Corporation, New York. The well
was completed in October 1927. The sample is a high-sulphur, par-
affin-intermediate-base oil similar to those from Iran. Other fields in
Iraq are at Naft Khaneh and Quiyarah.

PETROLEUM PRODUCTION

Table 10 gives the production of Iran, from 1929 to 1935, inclusive,
‘as reported by the Anglo-Iranian Qil Co., Ltd. (2), and the American
consul to Iran. The data represent crude oil and products piped to
the coast but exclude products reinjected into the reservoir, a process
that has been employed continuously at Masjid-i-Sulaiman during the
period under review.

Cox (10) reports that 7,096,669 barrels of petroleum were delivered
to the pipe line from oil fields of Iraq in 1934 and 27,014,904 barrels in
1935, on the basis of 6.7 barrels equals 1 ton.

TABLE 10.—Petroleum production in Iran, 1929-35

[Long tons]
Year Masjla-t. Haft-Kel | Naft-i-Shah Total
19291 5,434,071 2 96,884 5, 460, 955
19301 4,925, 869 1,013, 433 5,939, 302
1931102 4,248, 086 1,502, 412 5,750, 498
16321 4,490, 010 1,995, 798 6, 485, R08
19331 4,999, 635 2,087, 071 7, 086, 706
19343 5, 338, 303 2,198, 639 7, 536, 942
10353 4,227,884 3,198, 639 7,487, 697

1 Anglo-Iranian Oil Co., Ltd., London.
1 2 months.
3 American consul, Iran.
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INDIA

Eight samples of crude petroleum from producing fields of the
Indian Empire are included in this survey. These samples were
obtained in 1922 through the efforts of E. S. Pinfold, geologist of the
Attock Oil Co., Rangoon, India, from the Burmah Oil Co., Ltd., of
London, and subsidiary companies.

BURMA
YENANGYAUNG FIELD

Most of the oil fields of India (see fig. 6) are under unit control, and
they have been developed in an orderly manner and in accordance
with sound engineering principles. An exception is the Yenangyaung
field of Burma, part of which is divided into many small holdings.
Bradshaw (1) states:

In Yenangyaung at present there are over 2,750 wells, of which 185 are
Burmese hand-dug wells, and the reserves are probably the most closely
drilled areas in the world. Yenangyaung is the most highly developed field
in the Indian Empire and is chiefly remarkable for its long life and the high
concentration of oil per acre. The producing area is less than 1% square miles
in extent, yet during this century alone over three billion gallons of valuable
crude oil have been produced from the field.

Sample 23225 is from the Khodaung area of the Yenangyaung field,
on the crest of the structure. The sample is a mixture of oil from the
shallow, intermediate, and lower sands, which range in depth from
300 to 3,000 feet (100 to 1,000 meters). Sands below 3,000 feet in
this field are known as deep sands. The oil has an intermediate base
and contains a large amount of high-melting, waxy material. The
Bureau of Mines analysis bears out the statements of Bradshaw (1)
on the ease of refining the oil and its usefulness for the manufacture
of various commercial products with only slight refinery treatment.
Economic conditions largely govern the utilization of petroleum, and
in Burma the oil is too valuable to be used as fuel. Doubtless any
fraction of it could be used to advantage for the manufacture of
gasoline by cracking, if economic conditions should warrant.

SINGU OR CHAUK FIELD

Sample 23219 is from the second zone of the Singu or Chauk field
which is second to the Yenangyaung field in production in Burma.
This field is used to supply oil to the Burmah Qil Co. refinery when
the production of other fields, particularly Yenangyaung, is insufficient.
The field is situated at the southern end of the anticline on which also
lie the Yenangyat and Sabe fields.

It is an intermediate-base oil, which contains almost no sulphur
and a large amount of high-melting, waxy material. The oil is
similar to sample 23225 from Yenangyaung and likewise is suitable
for the manufacture of various commercial products with little refinery
treatment.

YENANGYAT FIELD

Sample 23222 is from the Yenangyat field at a depth of 780 feet
(238 meters). This sample is similar to the two already mentioned.
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MINBU FIELD

Sample 23224 is from the Yethaya area of the Minbu field. This
sample differs decidedly from the three other samples from Burma.
Itis a wax-bearing, naphthene-base oil, contains only traces of fractions
in the gasoline range, and has vacuum fractions that are naphthenic
in spite of their paraffin-wax content. Economic conditions may
favor manufacture of paraffin and lubricants from the crude oil, but
its principal economic outlet appears to be as a charging stock for the
manufacture of gasoline by cracking. The oil is less valuable than
the other oils from Burma of which samples have been studied.

These four crude oils from Burma appear to be desirable for the
manufacture of various products at a relatively small cost for refining.
The fact that their sulphur and asphalt content is low simplifies
refinery procedure. According to the Bureau of Mines method of
calculating the approximate summary, the oils (except sample 23224
from Yethaya) contain an average of 36.5 percent of total gasoline and
naphtha and only a little kerosene. However, as kerosene is the
principal petroleum product in India, the yield of kerosene can be
increased at the expense of that fraction of the crude oil shown in the
approximate summary as total gasoline and naphtha, and possibly
also by including part of the fraction shown as gas oil.

The principal producing formation in Burma is the Peguan, the
equivalent of the Oligocene and Miocene of other countries. Exam-
ples of Oligocene and Miocene producing formations in the United
States occur in the Gulf coast and California fields.

ASSAM
DIGBOI FIELD

The Digboi field in the Lakhimpur district is the most productive
in Assam and is controlled by the Assam Oil Co., a subsidiary of the
Burmah Oil Co. Oil is produced from the Tertiary coal measures.
The four samples supplied from this field are similar; therefore the
analysis of sample 23216 is published as representative of them. All
of the samples are low-sulphur, intermediate-base oils containing a
large amount of high-melting, waxy material. They average 28.6
ﬁgrcent of total gasoline and naphtha according to the Bureau of

ines method of calculating the approximate summary. Their
kerosene content probably can be increased, like that of the crude
oils of Burma, at the expense of the total-gasoline-and-naphtha and
gas-oil fractions.

BADARPUR FIELD

Two samples from the Badarpur field of Assam, which is operated
by the Burmah Oil Co., are included in this survey.

Sample 23221 is designated as high-flash crude oil and is found at a
depth of approximately 800 feet (244 meters). The gravity of the
heavier fractions is remarkably high, and the asphalt and sulphur
content of the crude oil is low. The oil contrasts with sample 29669
from the Hardstoft well of England (p. 29), which is the most paraffinic
crude oil the Bureau of Mines has analyzed.

Bradshaw (1) states that the asphaltum content of the crude oil is
low and the solid residue resembles rosin. He also states that the
heavy distillates are poor lubricants and cannot be corrected by
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chemical treatment. Consequently the oil is used as fuel. Because
of the small percentage of sulphur and asphalt in this crude oil and its
lack of lubricating qualities, it would apparently be economically
suitable for the manufacture of gasoline by cracking, if a market
existed for the gasoline. Thompson (2) states that the crude oil has
an odor of camphor, and some of the distillates are said to emit the
characteristic odor of turpentine.

Sample 23220, designated as low-flash crude oil from the Badarpur
field, is similar to sample 23221 except that it contains 16 percent of
Eotal gasoline and naphtha that is deficient in low-boiling hydrocar-

ons.
PUNJAB

ATTOCK OR KHAUR FIELD

Sample 23223 is from the production of the Attock Oil Co. in the
Attock or Khaur field which at present is the only producing field in
the Punjab region. The sample is a mixture of oils from sands at
depths ranging frém 200 to 1,600 feet (61 to 488 meters). It is a
naphthene-intermediate-base oil containing more sulphur (0.23 per-
cent) than any of the other oils from India included in this survey.
The lubricant fractions of the oil are naphthenic in spite of the content
of paraffin wax and may not be entirely suitable for the manufacture of
commercial lubricants. Because of the small content of asphaltum, as
indicated by the carbon residue of residuum, and relatively low
content of sulphur, the heavy fractions of the oil appear to be suitable
for the manufacture of gasoline by cracking.

The petroleum deposits in the Punjab are thought to have originated
in the upper Eocene formation, with some migration into the lower

Miocene formations.
PETROLEUM PRODUCTION

Table 11 gives statistics on the production of petroleum in India
from 1930 to 1934, inclusive, and is compiled from data in annual
reports of the Geological Survey of India, in which production of
petroleum is reported in imperial gallons. These data have been
converted into barrels of oil using 35 imperial gallons as the equivalent
of 1 barrel of 42 U. S. gallons.

TABLE 11.—Petroleum production in India, 1930-3}1

[Barrels of 42 U. S. gallons]

Province and field 1930 1931 1932 1933 1934

Assam:
Badarpur .............................. 81,182 56, 715 24, 206 1,596 oo
Digbol . 1,256,248 | 1,525,943 | 1,548,520 | 1,506,175 1, 821, 550
Masimpur... .o D70 PR SR RSSO S
Patharia_. . 95 4,384 2,567 ||

Burma:
Kyaukypu. o oo 418 373 378 410 388
Minbu. .. 143, 957 114,104 110, 020 106, 235 110, 661
Singu._ .. 2,724,813 | 2,442,240 | 2,541,198 | 2,360,375 2,340, 775
Thayetmyo. .. _.__________._____ - 14, 395 16, 510 13, 264 12,416 19, 585
Upper Chindwin______________________ 81, 660 79, 345 115, 448 87, 222 88, 435
Yenangyat (including Lanywa) _______ 567, 922 565, 974 659, 076 670,914 791,930
Yenangyaung. _.______._.________._____ 3,796,951 | 3,750,441 | 3,634,050 | 3,876,739 3,927, 085
Punjab: Attock_ ... _____._______________ 218, 920 158, 792 168, 585 121, 032 100, 313
8,886,575 | 8,714,820 | 8,817,315 | 8,743,115 9, 200, 722

1 Records of the Geological Survey of India.
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PROPERTIES OF CRUDE OILS OF THE EASTERN HEMISPHERE (3
JAPAN

Eighteen samples of petroleum produced in the Japanese Empire
are included in this survey. These samples were supplied by the
Nippon Oil Co., Ltd., of Tokyo, Japan, through the courtesy of H.
Naito, president. Many fields and districts are identified in the
islands of the Japanese Archipelago, but a few fields produce virtually
all of the oil. Figure 7, which shows oil fields and pools in Japan, is
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F1GURE 7.—Oil flelds of Japan (1931): I, Shukkoko; 2, Kinsui; 8, Takamachi; 4, Warimachi; 5, Kariwa;
6, Takiya; 7, Iriwada; 8, Chanoki; 9, Nagamine; 10, Shiroyama; 11, Yunoiri; 12, Kamata; 13, Imo; 14,
Mijag; 15, Hire; 16, Urase; 17, Katsubo; 18, Katsurasawa; 19, Omo; 20, Honjoji; £1, Yashiroda; 22, Kanatsu,
28, Shiodani; 24, Kodani; 25, Asahi; 26, Koguchi; 27, Tsubakidani; 28, Higashiyama; 29, Tenjindoiri;
30, Yamaoyawari; 31, Sakaezawa; 32, Kumazawa, 33, Koya; 84, Umayose; 85, Takiya; 36, Garameki,
37, Uchimichikawa; 88, Katte; 39, Hanekawa; 40, Katsurane; 41, Toyoiwa; 42, Kinshoji; 43, Asahikawa;
44, Nigorikawa; 46, Michikawa; 46, Kurokawa; 47, Urayama; 48, Toyokaws; 49, Karumai; 60, Fureoi,
61, Gonosawa; 62, Hachinosawa; 63, Shunbetsu; 64, Masuhoro. (After Mizuta, Masakichi, Classes of
Hydrocarbons and Some Properties of Representative Japanese Gasoline Fractions: Proc. World Eng.
Cong., Tokyo, 1929, vol. 31, 1931, pp. 3148.)

reproduced by permission of M. Mizuta, managing director, Nippon
Oil Co., Tokyo, Japan. The 18 samples included in this survey
represent more than 95 percent of the total production of Japan when
the samples were taken. Much of the following information is taken
from an article by Yoshinosuke Chitani, geologist, Imperial Geological
Survey of Japan (7).

149298°—37——7
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HOKKAIDO

On the island of Hokkaido an oil belt extends from north to south
along the west side of the central mountain range. Production is
found in the upper Miocene. One sample has been sent to the Bureau
of Mines from each of two fields on this island—the Ishikari field and
the Masuhoro field. No sample was obtained from the Iburi field.

Sample 30205 is from the Ishikari field, which is about 5 miles
northeast, of the town of Ishikari. The oil is a low-sulphur napthene-
base oil that contains much total gasoline and naphtha (60.6 Fercent).
Sample 30206 from the Masuhoro field in the Province of. Kitami
(54 on the map) is a wax-bearing, naphthene-intermediate-base oil
virtually free from sulphur. It contains a little gasoline and naphtha
(10 percent) and much (40.4 percent) distillate that is classed as
gas oil according to the Bureau of Mines method of calculating the
approximate summary. However, it seems likely that kerosene could
be manufactured from part of the gas-oil fraction and that after
approximately 3 percent of low-boiling constituents have been re-
moved, the remainder of the fraction designated as total gasoline and
naphtha would be more valuable as kerosene than as gasoline. The
lubricant fractions of the oil appear to be suitable for the manufacture
of satisfactory commercial lll)lbricating oils, in view of the small
content of sulphur and the presence of almost no asphalt.

HONSHU
PREFECTURE OF AKITA

In the Prefecture of Akita on the island of Honshu an oil belt extends
from north to south along the coastal region. Two of the samples
that have been obtained by the Bureau of Mines from the oil
fields of Akita are intermediate-base oils, one is an intermediate-
naphthene-base oil, and four are naphthene-base oils. Petroleum-
producing formations in the Akita district are of Miocene age.

Sample 975 from the Toyakawa field (fig. 7, pool 48), sample 973
from the Kurokawa field, sample 30207 from the Michikawa field,
and sample 30208 from the Iwase field are all naphthene-base oils that
contain a small amount of low-boiling constituents, a fairly small
amount of sulphur (average 0.76 percent), and considerable asphalt.
In most of the oil fields of the world these oils would be suitable only
for sale as fuel, but under Japanese economic conditions it is possible
that they can be used as a source of refined products, including gasoline
manufactured by the cracking process.

Sample 30209 from the Yuri field and sample 974 from the Katsurane
field, which is part of the Yuri field, are intermediate-base oils that
contain normal proportions of gasoline and naphtha and other
fractions throughout the distillation range. Sample 30210 is from the
Kokuni (Oguni) field in the Yuri district. It is an intermediate-
naphthene-base oil that contains considerable total gasoline and
naphtha and normal proportions of other fractions throughout the
distillation range.

PREFECTURE OF NIIGATA

The Niigata oil fields are situated near the center of Honshu, along
the coast of the Sea of Japan in the Province of Echigo. Eight
samples have been obtained from oil fields of Niigata. One is a
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naphthene-intermediate-base oil and one a naphthene-base oil, and
bi(ith carry wax. The other six are naphthene-base, wax-free crude
oils.

The Niitsu oil field is the most productive in Japan and lies near

the town of Niitsu, about 12.5 miles south of the city of Niigata.
Sample 972 from the Niitsu field and sample 30211 from the Kanatsu
field, which is part of the Niitsu field, are heavy, naphthene-base oils
that usually would be useful only as fuel. However, existing economic
conditions in Japan may make it profitable to convert these oils into
gasoline, by cracking, or asphalt.
. Sample 30212 from the Omo field in the Minami-Kambara district
is a naphthene-base oil which contains a fairly large amount of total
gasoline and naphtha and a moderate quantity of sulphur. Pro-
duction is obtained from the upper Miocene sandy shale at depths
ranging from 3,000 to 3,500 feet. The oil appears to be valuable for
the manufacture of gasoline and fuel oils.

Sample 971, from the Higashiyama field, is a wax-bearing, naph-
thene-base oil that contains considerable total gasoline and naphtha.
The sulphur content of this oil is higher than for the rest of the samples
from Niigata, except sample 30211 from Kanatsu. Some of the distil-
lates have the red coloration that has been noted in other Japanese
crude oils and that is often seen in the lighter fractions of some crude
oils from California fields.

Sample 30213, from the Nanukaichi field, is a heavy, naphthene-
base crude oil that contains a small amount of sulphur and asphalt.
Apparently, therefore, it would be most useful as a source of gasoline
by cracking, in view of the low content of sulphur and asphalt.

Sample 970 from the Nishiyama field is a naphthene-base crude oil
that is almost free from sulphur and contains a fairly large amount of
gasoline and naphtha. Production is obtained from the Tertiary black
shale at depths ranging from 3,500 to 4,000 feet. This oil appears to
be particularly valuable for the manufacture of gasoline by combined
topping and cracking, as it contains little sulphur and asphalt.

he oil from the Takamachi field in Echigo is said to be similar to
that from the Nishiyama field.

Sample 976, from the Kubiki field, is a naphthene-intermediate-base
oil which is almost free from sulphur and contains a large amount of
gasoline and naphtha. Sample 30214 is from the Maki field, which is
east of the Kubiki field proper. It is a naphthene-base oil which
contains almost no sulphur and a large amount of gasoline and naphtha.
These two crude oils from Kubiki appear to be particularly valuable
because of their high content of naphthenic gasoline and virtual
freedom from sulphur and because the residue after the straight-run
gasoline has been extracted appears to be a good material for the manu-
facture of gasoline by cracking. Probably kerosene as well as gasoline
could be manufactured from this crude oil. In Japan, unlike the
rest of the Orient, the demand for gasoline exceeds the demand for
kerosene by about 50 percent. .

These crude oils from Niigata are predominantly naphthenic, al-
though two of them contain small amounts of paraffin wax. Three
of the oils contain no volatile constituents, whereas the remaining five
oils contain an average of 40.3 percent of total gasoline and naphtha.
Three of the samples are virtually free from sulphur, whereas the
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others contain 0.27 to 0.70 percent. Under Japanese economic con-
ditions the residues of most of these oils apparently would be suitable
for cracking to manufacture gasoline.

TAIWAN

Sample 969 was obtained in 1922 from the Shukkoko field in the
Prefecture of Shinchiku on the island of Taiwan (Formosa). Itisa
wax-bearing, naphthene-intermediate-base oil which contains almost
no sulphur and asphalt and much gasoline and naphtha. The gasoline
and naphtha fraction of the crude oil apparently contains a relatively
large proportion of aromatic and naphthenic constituents. The re-
mainder of the crude oil probably would be satisfactory for the manu-
facture of gasoline by cracking. As only about 14 percent of the
crude oil has a viscosity greater than 50 seconds Saybolt Universal at
100° F., it is unlikely that the oil would be satisfactory for the
manufacture of lubricants.

According to Chitani (1) the producing formations in the Shukkoko
field are alternate calcareous sandstone and shale of the Arisan series
(Tertiary).

SUMMARY

The 18 samples of petroleum from oil fields of Japan are mainly
low-sulphur, wax-free naphthenic oils. Of these samples, 6 had 0.10
percent of sulphur or less, and 12 averaged 0.61 percent of sulphur;
6 samples contained wax in the vacuum fractions, of which 2 are
classed as intermediate-base oils, 3 as naphthene-intermediate-base
oils, and 1 as a naphthene-base oil. Of the 18 samples of crude oil,
12 are classed as naphthene-base, 3 as naphthene-intermediate base, 1
as intermediate-naphthene base, and 2 as intermediate-base.

The gravity of the crude oils ranges from 14.2° to 43.6° A. P. 1,
and the content of total gasoline and naphtha also varies widely. It
is difficult to {)redict the possible yield of commercial products from
these crude oils on the basis of the analyses, because the commercial
feasibility of manufacturing various products from such oils depends
upon economic conditions in the country in which the oils are refined.
For example, probably more kerosene that will meet the commercial
standards of Japan for illuminating oil can be manufactured from
these crude oils than the approximate summary of the analyses indi-
cates. In general, the higher-boiling distillates appear to be most
suitable for use as cracking stock for the manufacture of gasoline and
the residuums for use as fuel or for the manufacture of asphaltic
products.

PETROLEUM PRODUCTION

Table 12 gives data on the production of crude petroleum by fields
in Japan, including Taiwan, for 1931 to 1934, inclusive. Production
statistics of the Japanese Department of Commerce and Industry,
Tokyo, were reported in hectoliters to the Bureau of Mines by the
United States Embassy at Tokyo. In the table the data have been
converted into barrels of 42 U. S. gallons on the basis 1 hectoliter
equals 6.29 barrels.
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TABLE 12.— Petroleum produciion in Japan, 1931-8341
[Barrels of 42 U. 8. gallons]

Province and field 1931 1932 1933 1934
Hokkaido:
Ishikari ... ____________ __________. 56, 920 34,784
Atsuma. ... .. __ 57,310 52,490
Akita-ken:
Toyokawa _ . 206, 077 178, 296
Ogura-Toyokawa._ _ 15, 285
Asahikawa__.___ 155, 589
Yurio_________ 53, 754
Nakano-Oguni. 212, 294
Dianippon-Oguni. . 24, 468
Hibikio. ... 8493 | 10,909 | oo eees
Innai _..__ e 223, 238
Asahi-Innai_ e 31, 463
Omonogawa - -« oo | e 36,916
Niigata-ken:
NSO - oo 243, 866 215, 817 198, 912 189, 467
Kariha______ - 278, 105 208, 045 171, 258 136, 304
137, 141 119, 351 107, 866 98, 533
277, 844 132, 517 87, 680
Undistributed.-....._______ 34 | -
Shinchiku: Shukkoko......___.._.__.._____ 42, 840 32, 846 36, 282 35,079
1, 966, 109 1, 596, 497 1, 418, 807 1, 785, 498

1 Bureau of Mines of the Japanese Department of Commerce and Industry, Tokyo, Japan, through Ameri-
can Embassy, Tokyo. The original data, reported in hectoliters, have been converted into U. S. barrels
on the basis of 1 hectoliter=6.29 barrels.
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PROPERTIES OF CRUDE OILS OF THE EASTERN HEMISPHERE 1()7

EAST INDIES

The oil fields of the East Indies included in this survey are on the
islands of Borneo, Tarakan, Sumatra, and Java. (See fig. 8.) Al-
though some oil has been found in other islands of the archipelago,
the quantity is negligible compared to the total production of the
East Indies. Most of the producing fields are under the control of
the Netherlands. However, important production is found in the
British Protectorate of Sarawak in North Borneo, where the fields are
controlled by the Anglo-Saxon Petroleum Co., Ltd., of London. In
Sumatra the Nederlandsche Koloniale Petroleum Maatschappij
(N. K. P. M), a subsidiary of the Standard Oil Co. of New Jersey,
has important concessions in the residences of Palembang and Djambi.

According to Erb (1):

The oil deposits of the Dutch East Indies and Sarawak are with one exception
of Tertiary origin and as a rule are bound to anticlinal structures. The number of

layers varies in most fields and in some of them as many as 14 oil-producing levels
have been established.

BRITISH BORNEO
SARAWAK

Six samples have been obtained from the Miri field in the British
Protectorate of Sarawak in North Borneo. These samples were sup-
plied through the courtesy of Richard Airey of the Asiatic Petroleum
Corporation, New York, and of officials of Sarawak Oil Field, Ltd.,
through the efforts of Vice Consul Blackard of the American consulate
at Singapore, Straits Settlements. According to Ely (2) the oil in the
Miri district oceurs in sand lenses in formations of lower Miocene age.

With the exception of sample 25329 these crude oils from the Miri
field of Sarawak are wax-free, naphthene-base, low-sulphur oils.
Sample 25329 is an intermediate-base, wax-bearing oil. Samples
25329, 30396, and 25330 contain a large amount of total gasoline and
naphtha (average 48 percent), whereas samples 23052 and 25331 con-
tain only 20 percent and sample 25332 contains no gasoline and
naphtha fractions.

The straight-run gasoline fraction from these crude oils apparently
has a high octane rating like straight-run gasoline from California
naphthene-base oils. According to the Bureau of Mines method of
calculation, none of these crude oils contain kerosene distillate; how-
ever, economic conditions may warrant the manufacture of kerosene
from Miri crude oil. The gas oil and heavier fractions probably are
most useful as fuel oil or as cracking stock for manufacturing gasoline.
The oils apparently contain little, if any, asphalt.

The dark-red color of some of these crude oils and the camphorlike
odor of sample 25332 are of interest. The oils apparently are easy to
refine and appear to be capable of yielding many satisfactory com-
mercial products under favorable economic conditions. The five
naphthenic oils are similar to many naphthene-base crude oils of
California, except that the California oils contain much more sulphur.

NETHERLAND BORNEO

Six samples from Netherland Borneo, including two from the island
of Tarakan off the coast of Borneo, are included in this survey.
Samples 1246, 1247, and 1248 were procured in 1922 through the
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EAST INDIES 109

courtesy of the Standard Oil Co. of New Jersey. Samples 30394,
30395, and 30397 were obtained in 1929 through the courtesy of
Richard Airey, of the Asiatic Petroleum Corporation, New York.

Two of the six samples (1248 and 30397) are from the Tarakan field,
which is on the island of that name in the extreme northeastern part of
Netherland Borneo, and four samples are from the Sanga Sanga dis-
trict in southeastern Borneo. These oils also contain virtually no
sulphur and are predominantly naphthenic. However, samples 1247
and 30395 are classed as wax-bearing, naphthene-intermediate-base oils
and samples 30397 and 30394 as wax-bearing, naphthene-base oils.
The remaining two samples are naphthene-base, wax-free oils. These
six oils are heavier in gravity than the samples from Sarawak and con-
tain considerably less total gasoline and naphtha and no kerosene
distillate, according to the Bureau of Mines method of calculation.
The crude oils from Netherland Borneo are similar to those from
British Borneo; however, the oils from Netherland Borneo are greenish
black or brownish black instead of dark red and their vacuum fractions
contain waxy material.

The gravity of the gasoline and naphtha fractions of these crude
oils probably is heavy because they contain aromatic compounds
rather than naphthenes. Borneo gasoline is noted for having a high
benzene content. Because Borneo gasoline has a large content of
aromatics its octane rating is high.

The analyses of samples 1247 and 30395 and 1246 and 30394 indi-
cate that these samples are duplicates and represent only two, rather
than four, kinds of oil. Samples 1247 and 1246 were obtained by the
Bureau of Mines in 1922 and samples 30395 and 30394 were obtained
in 1929; the samples were analyzed by different analysts at an inter-
val of 7 years. The slight differences in properties of the two oils
probably are due to actual changes in the oil during the 7 years.

Producing formations in the Tarakan field are of Pliocene age, and
those in the Sanga Sanga district are of Miocene age.

SUMATRA

Ten samples from the island of Sumatra are included in this survey.
These samples were received through the courtesy of the Bataafsche
Petroleum Maatschappij (B. P. M.) and the Nederlandsche Koloniale
Petroleum Maatschappij (N. K. P. M.), which is a subsidiary of the
Standard Oil Co. of New Jersey, assisted by consular agents of the
United States in the East Indies. The courtesy and helpfulness of
these officials are gratefully acknowledged.

NORTH AND EAST SUMATRA

Three samples came from northern and eastern Sumatra. Sample
30398, taken in 1929, is said to be an average sample of northern
Sumatra light oil from the Residency of East Coast. Sample 1245
was obtained in 1922 from production of the B. P. M. in the Perlak
field, Atjeh Residency, at a depth of 1,700 feet. Sample 1244 also
was obtained in 1922 from production of the B. P. M. in the Pang-
kalan Soesoe field at a depth of 1,824 feet. )

These are all intermediate-base crude oils that contain virtually
no sulphur and a large amount of total gasoline and naphtha (average,
65 percent) which appears to be a typical intermediate-base gasoline.

149298°—37—8
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The quality of the kerosene fraction seems to be good. The lubricant
fractions are insignificant in quantity, and apparently the gas-oil
and heavier fractions can be utilized most economically for the manu-
facture of gasoline by cracking.

RESIDENCY OF PALEMBANG

The remaining seven samples from Sumatra are all from the Resi-
dency of Palembang, the most important oil-producing area in the
East Indies. According to Ely (2) the producing formations in the
Palembang Residency are of lower Pliocene and Miocene age. Most
of the oil produced is from formations of lower Miocene age.

Sample 1249 is designated as Palembang asphalt oil from the pro-
duction of the B. P. M. It is a heavy naphthene-base oil which
contains no low-boiling constituents and little sulphur for this type
of oil. As the name implies, it is useful primarily as a source -of
asphalt or for fuel. The gas-oil fraction would be a high-grade,
low-sulphur, low-cold-test fuel oil.

Sample 1251 is said to be an average sample of the production of
the north Palembang fields. It was obtained in 1922 from the B. P. M.
It is a naphthene-base, wax-bearing oil which contains almost no
sulphur and a large amount of gasoline. The gas oil and heavier
fractions would be suitable for the manufacture of gasoline by crack-
ing or for use as fuel.

Sample 1252, from the most prolific oil-producing horizon in the
Babat field, is classified as a naphthene-base oil, although the 70
percent of total gasoline and naphtha has a gravity usually associated
with intermediate-base oils. The gravity of the total gasoline and
naphtha fractions does not indicate the presence of a considerable
amount of aromatic constituents. The gravity of benzene (CyHs) is
29.7° and of toluene (CgH;CH,) 32.7°, and that of the fractions of
this crude oil distilling below 200° C. (392° F.) is only slightly heavier
than that of corresponding fractions of typical paraffinic oils, such as
Pennsylvania oils (3). Probably more kerosene could be extracted
from this crude oil than the approximate summary shows. The
lubricant fractions of the oil have the characteristics of typical
naphthene-base oils. The gas-oil and heavier fractions would be
suitable for the manufacture of gasoline by cracking or for use as fuel.

Sample 1250 from the Batoe Kras field is a naphthene-base oil
which contains almost no sulphur and in which the gasoline fraction
has a gravity typical of intermediate-base oils. The gasoline content
is even larger than that of the sample from the Babat field, conse-
quently the lubricant fractions are insignificant in quantity.

Sample 1255 from the Talang-Akar field is an intermediate-base
oil which contains virtually no sulphur and a large amount of wax,
as is shown strikingly by the fact that the crude oil, although it con-
tains 22 percent of gasoline and naphtha, was not fluid enough at
100° F. to permit making a Saybolt universal viscosity determination.
The lubricant fractions of the crude oil apparently are intermediate
in character. The gasoline content is low, but the quality appears
to be good.

Sample 30315 was supplied in 1930 through the courtesy of E. M.
Clark, of the Standard Oil Co. of New Jersey. This sample is repre-
sentative of oil from the Gomei shale in the Talang-Akar field at a
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depth of 2,300 to 2,400 feet. It is similar to sample 1255 but is
classified as an intermediate-paraffin-base oil.

Sample 30399 is an average sample of south Sumatra light crude oil
and is an intermediate-naphthene-base oil which contains almost
no sulphur and lubricating distillates and a large amount of total
gasoline and naphtha and kerosene distillate.

The 10 samples of crude oils from the island of Sumatra are mark-
edly less naththenic than the samples from Borneo. Four of the
samples are classified as naphthene-base oils; however, the vacuum
fractions of one of these (sample 1251) contain wax, and the gravity
of the gasoline and naphtha fractions of two of them is more character-
istic of paraffinic than of naphthenic oils, Five of the remaining six
samples are intermediate-base oils, and one is classified as an inter-
mediate-naphthene-base oil; all are wax-bearing. According to the
Bureau of Mines method of calculation, eight samples have kerosene
distillate fractions that appear to be suitable for the manufacture of
kerosene.

JAVA

Six samples of petroleum produced in the Rembang Residency of the
island of Java are included in this survey. Five of these samples were
supplied in 1922 through the courtesy of the Standard Oil Co. of New
Jersey, and sample 30400 was obtained in 1929 through the courtesy
of Richard Airey, of the Asiatic Petroleumn Corporation, New York.

According to Ely (2) production in Java 1s obtained from sand
lenses in the middle and lower Rembang formations of lower Miocene
age.

Samples 1240, 1254, 30400, and 1241 are classified as intermediate-
base oils and sample 1243 as an intermediate-naphthene-base oil; all
are wax bearing. Sample 1242 is a wax-free, naphthene-base oil.
These oils contain slightly more sulphur than samples from other
oil-producing districts of the East Indies; nevertheless, their sulphur
content is low enough for them to be classified as low-sulphur crude
oils. Five samples contain gasoline; their average content of gasoline
and naphthais 28 percent. The octane rating of the gasoline probably
is not as high as that of gasoline made from Miri crude oil. Four of
the samples contain kerosene distillate that seems to be suitable for the
manufacture of kerosene.

PETROLEUM PRODUCTION

Table 13 gives data on production of crude petroleum in the several
producing districts of the East Indies for 1931 to 1935, inclusive.
Official statistics on petroleum production are lacking, and the data
have been compiled from reports of petroleum-producing companies
operating in the islands.

The data show that production has increased steadily and was
nearly 30 percent greater in 1935 than in 1931.
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TABLE 13.—Petroleum production in the East Indies, 1931-35

[Metric tons]
Island and district 19311 19321 1933 1 19341 1935 2
Java:
Central Java__ .. . ... 305, 078 288,714 232, 438 253, 527 174, 248
EasternJava._.________________._______ 240, 320 3 226,473 3 250, 884 3 256, 788 3 290, 503
Sumatra:
Palembang.___________________________ 1,348,360 | 1,710,432 [ 1,994,984 | 2,221,045 2, 493, 900
Djambi_____________ 221, 096 237,490 247, 930 309, 169 375, 695
East Coast__ 164, 297 184, 096 229, 431 270, 837 187, 205
Atjeh________ 324,114 360, 724 519, 409 782,399 702, 206
Ceram._____._.__ 42, 190 41, 609 38, 300 36, 738 41,
Netherland Born 2,052,614 | 2,043,707 | 2,013,849 | 1,924,233 1, 815,998
British Borneo:
Sarawak. .. 528, 667 350, 471 334, 818 285, 834 247,786
Brumei. ... ... 6, 511 176, 518 288, 666 387,972 448, 834
5,233,229 | 5,620,334 | 6,150,709 | 6,728,542 6, 788, 323

1 Compiled from best commercial data; official figures not available.
3 Official questionnaire.
3 Includes Madura.
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