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3,602,308 
1. 

HYDRAULICALLY FRACTURING AN ISOLATEDzoNE 
OFANUNCONSOLIDATED FORMATON 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to creating fractures at a selected 

elevation in an underground formation penetrated by a well 
bore. It relates especially to the forming of fractures in an un 
cased hole or in soft formations like the Athabascatarsands in 
Canada. 

2. Setting of the Invention 
Many oil and gas wells are drilled into formations that are 

considered "tight," i.e., the formation has low permeability. It 
is hard to produce oil and gas from such formations or inject 
fluids into them. The development of the hydraulic fracturing 
technique is considered to be the outstanding development 
toward obtaining more oil and gas from such low permeability, 
tight reservoirs or injecting fluids into them. The hydraulic 
fracturing technique broadly includes injecting a special type 
fracturing liquid into the formation at a rate and under suffi 
cient pressure so as to cause the formation to crack. Propping 
agents are left in these cracks so that the cracks will not close 
when the pressure is relieved. Although the hydraulic fractur 
ing technique is developed to a high degree, there still remain 
some problem areas. One of these is the fracturing of soft or 
unconsolidated formations. The outstanding example of such 
soft formations is the Athabasca tar sands in Canada. This 
present invention provides a process whereby such formation 
can befractured and at a selected elevation. 

SUMMARY OF THE INVENTION 
This is a method of fracturing a soft or unconsolidated for 
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mation. In the preferred embodiment, a zone in the well bore . 
is isolated adjacent to the elevation at which the fracture is to 
be initiated. A fracturing fluid is injected into this isolated 
zone. Simultaneously, a low penetrating fluid is injected into 
that part of the well bore outside the isolated zone adjacent to 
the formation. The fracturing fluid is pumped at a rate and 
pressure sufficient to open a fracture in the formation at the 
exposed elevation in the isolated zone. 

This fracturing fluid contains sufficient propping materials 
so that as the pressure is released and the soft formation tends 
to settle back on the created fractures, there is formed a 
permeable path extending out where the fracture was formed. 
Various objects and a better understanding of the invention 

will become apparent from the description which follows 
when taken in conjunction with the drawings. 

DRAWINGS 

FIG. 1 illustrates a cross section of a well drilled in the earth 
with apparatus set for practicing the process of this invention. 

FIG. 2 is a modification of the system of FIG. 1. 
Referring to the drawing, well 10 penetrates a formation 12. 

A casing 14 lines hole 10 from above the surface to the top of 
formation 12. Casing 14 is conventionally set with cement 16 
between it and the borehole wall. 
A tubing string 18 is suspended in the well bore and has an 

enlarged mandrel 20 located at the lower end thereof. The 
lower end of mandrel 20 is closed. An upper packer 22 and a 
lower packer 24 are set around mandrel 20. These packers 22 
and 24 are above and below an elevation 26 at which it is 
desired to initiate a fracture. Mandrel 20 has perforations 21 
between packers 22 and 24. A conduit 28 permits fluid com 
munication from the annulus 30 above packer 22 with the an 
nulus 32 below packer 24. Thus it is seen that a first channel is 
formed within tubing 18 from the surface to isolated zone 34 
between packers 22 and 24. 
At the surface a first pump 40 supplies a fracturing fluid 

from a source (not shown) through conduit 42 to tubing 18. 
Conduit 42 has a valve 44 and a pressure gauge 46therein. A 
second pump 48 provides a low penetrating fluid from a 
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source (not shown) through conduit 50 to the annulus 
between tubing 18 and casing 14. Conduit 50 contains a valve 
52 and a pressure gauge 54. A crossover conduit 56 having 
valve 58 connects conduit 42 and conduit 50 when the valve is 
open. 

Fracturing liquids are well known. For example, the fractur 
ing liquid may be prepared in accordance with U.S. Pat. Re 
23,733. A low penetrating fluid the other or second fluid used 
in this invention, has a high apparent viscosity and a low API 
fluid loss. A low penetrating liquid can be a gel and essentially 
seals the flow channels above packer 22 and below packer 24 
and may be water base or oily or hydrocarbon gels, depending 
upon the characteristics of the formation. The base liquid or 
solvent may be, for example, a higher alcohol, crude oil, or a 
refined oil such as gasoline, kerosene, naphtha, fuel oil, diesel 
oil, or the like. This base liquid is gelled with an oil-soluble 
gelling agent, such as grease-making soaps produced by or 
from ammonia or any material of the alkali-metal and al 
kaline-earth-metals groups and some polyvalent metal groups 
including sodium, potassium, magnesium, calcium strontium, 
cadmium, mercury, lithium, cobalt, lead, nickel, combined 
with a fatty acid. A desirable gelling agent is made from alu 
minum soaps or a combination of aluminum soaps, particu 
larly a 2:1:1 mixture of aluminum soaps of coconut oil acid, 
aluminum naphthenate, and aluminum oleate. A water base 
fracturing liquid may be prepared by gelling fresh or salt water 
with a thickening agent such as guar gum, CMC, karayagum, 
polyacrylamide, or similar materials. 
A particularly preferred low penetrating fluid is water with 

guar gum added thereto in the range of from about 8 to about 
12 pounds per barrel of water. 
In one embodiment of the operation of the system of FIG. 1, 

the low penetrating fluid is injected into the annular portions 
30 and 32 at about the same pressure as is the fracturing fluid. 

FIG. 2 shows a modification of FIG. 1 with the difference 
being that there is only one packer 60 set in the well bore and 
the casing is set through the pay formation. The portion of the 
formation to be fractured is below packer 60. In other words, 
it is desired that the fracture be located between packer 60 
and the bottom 62 of the well bore. In this case the fracturing 
fluid is conducted through tubing 64 to below the packer and 
the low penetrating fluid is conducted down through the annu 
lus 66. In this case, casing 68 is set to the bottom of the hole. 
The interior of the casing below packer 60 is in fluid commu 
nication through perforations 70 with the formation. Casing 
68 has perforations 72 above packer 60. Both perforations 70 
and 72 may open into a common soft formation 74 such as the 
Athabascatarsands or may be in adjacentformations. 
The configuration of FIG. 2 was utilized to fracture a tar 

sand in which perforations 72 were at 1101 feet and the per 
forations 70 were from 1 l l l to l l 12 feet. Packer 60 was set at 
1 106 feet. A low penetrating fluid which was 48 barrels of 
fresh water containing 400 pounds of guar gum was pumped 
into the annulus. The fracturing fluid was water with a con 
siderably lesser amount of gelling agent. The particular frac 
turing fluid was in the proportion of 250 barrels of freshwater 
with 200 pounds of guar gum, 200 pounds of ground silica, 0.5 
pounds enzyme gel breaker, one pound fluorescent dye. The 
water temperature was between 75 and 80F. Thus there was 
not over about 1 pound guar gum per barrel of water. The sur 
face annulus pressure was built up to 175 p.s. i. and the max 
imum pressure in the tubing 64 at the surface was between 
about 600-750 p.s. i. Thus the pressure of the fluid in the an 
nulus was about one-fourth the pressure in tubing 64. During 
the fracturing treatment a small amount of low penetrating 
fluid had to be added to maintain the annulus pressure. This 
indicated that there was communication between perforations 
70 and 72, and that fracturing fluid displaced down tubing 64 
was prevented from moving up towards perforations 72 by the 
injection of the low penetrating fluid down the annulus 66. 
Sufficient fracturing fluid containing adequate sand propping 

75 
agent was pumped therein so that a permeable streak was 
formed in that portion of the sand which was fractured. 
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While the above embodiments of the invention have been 

described with considerable detail, it is to be understood that 
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various modifications of the device can be made without de 
parting from the scope or spirit of the invention. 

I claim: 
1. A method of causing a fracture at a selected elevation in a 

permeable unconsolidated underground formation penetrated 
by a well which comprises: 
forming an isolated zone in said well bore adjacent said 

elevation at which the fracture is to be initiated; 
forming a first channel from said isolated zone to the sur 

face; 
forming a second channel to the surface from that portion 
of said unconsolidated formation encompassing eleva 
tions other than that of the isolated zone; 

injecting a low penetrating liquid through said second chan 
nel; 

injecting a fracturing fluid into said first channel, said frac 
turing fluid having a higher penetrating rate than said low 

5 

4 
penetrating liquid, increasing the pressure and rate of in 
jection of the fluid in said first channel until sufficiently 
high pressure and rate are reached so that said uncon 
solidated formation is fractured. 

2. A method as defined in claim 1 in which the pressure of 
the fluid in said first channel is approximately equal to the 
pressure of the fluid in said second channel. 
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3. A method as defined in claim 1 in which the pressure of 
fluid in said second channel is at least about one-fourth the 
pressure of the fluid in said first channel. 

4. A method as defined in claim 1 in which said low 
penetrating liquid in said second channel is water with guar 
gum added thereto in an amount of about 8 to 12 pounds of 
guar gum per barrel of water. 

5. A method as defined in claim 4 in which the fracturing 
fluid contains guar gum in an amount of not over about 1 
pound per barrel of water such that the fracturing fluid is 
much less viscous than said low penetrating fluid. 


