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6 Claims. (CL 250-71) 
The invention relates to a method for use in 

exploring for oil and has more particular refer 
ence to an improved method for logging the oil 
content of wells by the use of ultra-violet light 

more accurate correlation between wells than 
has heretofore been possible. 

It is also possible with the present process to 
determine the near lateral presence of produc 

5 and which will also find application in approxi- tive horizons. When the near presence of a pro- is 
nating the oil content of soil to detect oil seep- ductive horizon is indicated by the method of the 
ageS. invention, the absence of a producing zone in the 

In the process of drilling for oil and gas diffi- well indicates that the producing zone is close 
culty is encountered in determining whether a, and the drilling of another well would be desir 
horizon which has been penetrated contains able. This information can not be obtained by 10 
sufficient oil or gas to justify the expense of test- any method heretofore used. In such operations 
ing. Due to this uncertainty productive horizons the fact that the oil content of the cuttings can 
have occasionally been passed up and the oil be estimated several hundred feet before an oil 
which could be produced from these horizons is horizon is encountered is of great value. 

5 lost. This passing up of productive horizons is The figure of the drawing is illustrative of one 5 
particularly true of wells drilled by the rotary preferred method coming within the invention. 
method, where the Sealing action of the Ind The determination of the oil content of cuttings 
from the rotary fluid seals off productive hori- in accordance with the present method is based 
Zons. upon the fact that petroleum oil has a fluorescent, 

29 Until recent years the detection of productive appearance in ultra-violet light. By means of 20 
oil horizons has been dependent upon deterrains this fact it is possible to estimate very closely, in 
ing the presence of oil in cores or cuttingS and the manner to be presently described, the oil con 
by observing the rainbow on the drilling fluid tent of cuttings from wells during the drilling 
produced by oil from a horizon. More recently operations and which does not require the stop 

"25 a, Systern of electrical logging has been used to ping of said operations. The drill cuttings re- 25 
determine the presence or absence of productive covered directly from the well are first Washed 
horizons. This system depends upon deterraine with water to remove the drilling mud and other 
ing the electrical resistivity of strata encountered extraneous materials, thereby obtaining an ac 
in a well. in certain areas this method has not curate specimen of the original strata. This is 

30 proved satisfactory and even in the areas where dried and then ground to approximately one 30 
considerable success has been attained some uni- hundred mesh fineness. A weighed quantity of 
certainty exists as to results. This System of the specimen is extracted, using ethyl ether or 
electrical iogging necessitates the stopping of other suitable oil solvent. This extraction step 
the drilling operations in order to obtain a re- may be performed by using any of the conven 

35 sistivity log of a well. tional extractors such as soxhlet or Butt where 35 
An object of the present invention is to pro- the specimen is placed in a porous thimbie and 

vide an improved method of logging the oil con- the hot solvent from the condenser extracts the 
tent of wells and detecting oil, seepages and same by a continuous process, or the weighed 
wherein the oil content of the cuttings from the sample may be placed in a bottle or tube, a 

40 well can be approximated without stopping the measured volume of solvent added, and then 40 
drilling operation. shaken vigorously for a definite period. In either 
As a result of the present method an approxi- case a convenient aliquot of the extract contain 

nation as to the oil content of the cuttings can ing the soluble hydrocarbon is measured and re 
be given within an hour after the cuttings are duced to a small volume by evaporation and then 
obtained from the well. Aiso it is possible to transferred quantitatively to fluorescent-free 45 
make the determinations at the well and to filter paper 8 or any other fluorescent-free ab 
nake the same more rapidly and more accurately sorbent material, preferably heating to facilitate 
than has been possible by any method heretofore evaporation of the solvent. Any non-fluorescent 
used. It has been found in using the present surface may be used on which to form a spot as 

50 method in actual well drilling operations that indicated by numeral 2 in the drawing, but an 50 
several hundred feet above the oil producing absorbent, one is preferred on account of speed 
horizon there is a definite increase in the oil and ease of handling. This step should be care 
content of the strata. Therefore, ample notice fully performed, the object being to obtain a spot 
is obtained of the approach of a productive horia on the filter paper of uniform size so that all re 

55 zon. Such an oil content log of a well enables Sults can be compared with as little variation as 55 
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possible. The transfer can be made quite rapidly 
and easily, using a dropping pipette where the 
dropping can be controlled, resulting in a spot of 
uniform size. 
For comparison a set of standard samples of 

crude petroleum oil is prepared of known concen 
tration, ranging preferably from .01 milligram to 
1.00 milligram. These are made up in convenient 
strength stock solutions, using the same type of 
solvent and transferring to discs 4, 5, 6 etc. or 
the like of fluorescent-free absorbent material or 
other non-fluorescent surface to form spots 8, 
9 and 20 respectively in the same precise man 
ner as the extract from the drill cuttings. 
The spot 2 prepared in accordance with the 

foregoing and containing the petroleum oil from 
the drill cuttings or other earth Sample are 
matched against the standard solutions in the 
spots 8, 9 and 20 under ultra-violet light in a 
room free of visible light. In other Words, a COm 
parison is made of the fluorescence of the un 
known solution or spot 2 with the fluorescence 
of the standard solutions or spots 8, 9 and 20, 
wherein the oil content is known. Since the 
fluorescence of the solutions will vary in intensity 
in direct proportion to the oil content thereof, 
it is possible to record the quantity of petroleum 
oil in spot 2 as that of the Standard Spot having 
approximately the same fluorescence. The oil 
content of the extract containing the petroleum 
oil from the sample having been determined, it 
is possible to apply the result directly to the earth 
sample since a weighed quantity WaS extracted. 
The final result will be a determination of the 
oil content of the earth sample on a quantitative 
basis. To facilitate interpretation of the results 
the same may be plotted graphically using the 
depth of the well as one coordinate. In those 
instances where it is not desired to obtain ac 
curate records of the oil content of the various 
strata encountered, such as Would result by fol 
lowing the above procedure, it is possible to de 
tect the penetration of an oil bearing horizon by 
means of the fluid entering the Well and that 
leaving the well. The method followed requires 
that the drilling fluid discharged be examined 
under ultra-violet light and compared with the 
drilling fluid entering the Well. An increase in 
the fluorescence of the drilling fluid from the 
Well indicates the penetration of an oil bearing 
2One, 

It is essential for precise work that all visible 
light as far as practicable be filtered out from 
the source of ultra-violet rays. Wiolet ray equip 
ment which has been found Satisfactory for pur 
poses of the present invention is standard equip 
ment, that can be purchased on the Open market. 
While this equipment has proved to be a good 
source of ultra-violet rays, it has also produced 
considerable visible rays, most of which can be 
filtered out by using suitable filters, Such as Corex 
No. 586 or 587. 
Due to the fading effect of continued Or pro 

longed ultra-violet ray exposure on hydrocar 
bons, it is necessary to renew the standards at 
regular intervals to maintain precision and ac 
curacy in the present method. 
In the exploration for oil it has been common 

practice for years to use oil seepages as guides. 
Said seepages occur along faults and crevices and 
are detected by Visual observation. However, oil 
seepages which can not be detected by visual ob 
servation can be found by the present method 
when applied to determining the approximate oil 
content of earth Samples. The same procedure 

2,227,488 
is followed as outlined above and ultra-violet 
light is used in comparing the samples with a 
set of standard samples. For more rapid Work 
where, however, the results obtained will be ac 
curate for all practical purposes, the Solution of 
oil obtained by extracting the drill cuttings or by 
extracting the earth samples in the case of de 
tecting petroleum oil seepages may be compared 
directly under ultra-violet light with solutions of 
known quantities of petroleum oil. The intensity 
of the fluorescence of the extract containing the 
oil from the earth Sample is thus matched. With 
that of the known solutions and thus an ap 
proximation of the of content is obtained. 
The invention as herein above set forth may be 

variously embodied within the scope of the foll 
lowing claims. 
What is claimed is: 
1. The method of determining the oil content 

of earth samples which consists in first preparing 
a series of spots of relatively uniform size of 
standard Samples of oil of known concentration 
but which differ in oil content, preparing a spot 
of Substantially the Sane size from oil extracted 
from an earth Sample and Wherein the concern 
tration is unknown, comparing said latter spot 
under ultra-violet light with said standard spots 
and noting the fluorescence, and then computing 
the oil content of the Spot prepared from oil ex 
tracted from the earth sample on the basis of 
the known concentration of the particular stand 
ard spot having approximately the same fluores 
CeCe, 

2. The method of determining the oil content 
of cuttings from wells which consists in extract 
ing from a Specimen of the cutting a measured 
Sample of oil, transferring the Same quantita 
tively to fluorescent-free absorbent paper to ob 
tain a Spot on said paper, preparing a series of 
Spots also on fluorescent-free absorbent paper of 
standard samples of oil of known concentration 
but which progressively differ in oil content and 
which are of the Sane size and prepared in the 
same precise manner as the spot of oil extracted 
from the cutting, comparing the spot extracted 
from the cutting under ultra-violet light With 
the said standard spots and noting the fluores 
cence, and then computing the oil content of the 
said spot extracted from the cutting on the basis 
of the known concentration of the particular 
standard Spot having approximately the Same 
fuorescence. 

3. The method of logging the oil content of a 
well, which consists in first preparing a Series 
of standard Solutions of petroleum oil. With a 
Solvent, the Standard Solutions progressively in 
creasing in oil content from minimum to maxi 
mum concentration and Wherein the Said petro 
leum oil concentration of each is known, extract 
ing samples of oil by the use of the same solvent 
from earth samples taken from the various strata 
encountered in the drilling of a Well, comparing 
each of the latter samples of oil under ultra 
violet light With the standard Solutions and not 
ing the fluorescence, and then computing the 
oil content of the Said latter Samples on the 
basis of the known concentration of the particu 
lar standard solution having substantially the 
Same fit OreScence. 

4. The method of logging the oil content of 
earth samples, which consists in preparing a Se 
ries of Standard solutions of petroleum oil With 
a Solvent, the Standard solutions progressively 
increasing in oil content from minimum to max 
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imum concentration and wherein the said 
petroleum oil concentration of each is known, 
extracting samples of oil from earth samples 
taken from the various strata and preparing 
Solutions of the same in substantially the same 
manner as for the standard solution3, the petro 
leum oil concentration of the Solutions from the 
various strata being unknown, subjecting each of 
the unknown solutions from the various strata 
to ultra-violet light so that a comparison may 
be made of the fluorescence of the same with the 
fluorescence of the standard solutions of known 
concentration, and recording the petroleum oil 
Concentration for each of the unknown solutions 
So compared, the said recording being based on 
the premise that the oil concentration of an 
unknown solution will approximate the oil con 
centration of the particular standard solution 
having Substantially the same fluoresence. 

5. The method of logging the oil content of a 
well, which consists in first preparing a series 
of standard solutions of petroleum oil with a 
Solvent and wherein the petroleum oil concentra 
tion of each is known, ranging approximately 
from .01 milligram to 1.00 milligram, extracting 
samples of oil from earth samples taken from the 
various strata encountered in the drilling of the 
well and preparing Solutions of same in substan 
tially the same manner as for the standard sol 
utions, the petroleum oil concentration of the 

3 
solutions from the various strata being unknown, 
subjecting each of the unknown solutions from 
the various strata to ultra-violet light and not 
ing the fluorescence of the same, comparing the 
fluorescence of the said unknown solutions with 
the fluorescence of the standard Solutions of 
known concentration, and recording the petro 
leum ofl concentration for each of the solutions 
so compared, the said recording being based on 
the premise that the oil concentration of an un 
known solution will approximate the oil concen 
tration of the particular standard Solution having 
substantially the same fluorescence. 

6. The method of exploring for Subterranean 
petroleum oil deposits by analysis of earth Sam 
ples to determine the oil content thereof, which 
consists in the steps of collecting earth Samples, 
drying each sample, subjecting a measured quan 
tity of each dried sample to treatment by a meas 
ured quantity of an oil solvent to extract from 
said sample any petroleum oil contained therein, 
subjecting the oil solvent following the extrac 
tion step to ultra-violet light to cause the oil con 
tent thereof to fluoresce, noting the intensity of 
the fluorescent effect, and determining the oil 
content of said solvent and thus its respective 
earth sample on the basis that the intensity of 
the fluorescent effect will vary in direct propor 
tion to the oil content thereof. 

JOHN G. CAMPBE. 
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