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Borehole Environment Introduction

Schematic of rotary drilling system
From Fundamentals of Petroleum, 2nd Ed., (1981) UTA



Borehole Environment Introduction

Mud circulation system
From Fundamentals of Petroleum, 2nd Ed., (1981) UTA



Borehole Environment

ωDrilling mud, mudcake, mud filtrate
Rm Rmc Rmf

ωDrilling fluids generally adversely affect 
logging tool response.  Function of:

- tool design
- borehole size
- mudcakethickness
- depth of invasion
- mud type: oil, water or air

ωElectric properties of mud differ from 
formation, creating a considerable 
resistivity contrast.

Drilling Fluids



Borehole Environment

In gauge
Åborehole diameter is equal to drilling bit size

Borehole reduction
Åmud cake buildup, precursor to permeable 

formation

Borehole enlargement
Åswelling and sloughing of shales
Åcollapse of  poorly cemented porous rock
Ådissolution of salts, evaporites

[ƻƎƎƛƴƎ ǘƻƻƭǎ ǘȅǇƛŎŀƭƭȅ ŎŀƭƛōǊŀǘŜŘ ƻƴ уέ 
borehole.  Corrections necessary for smaller and 
larger borehole sizes

Borehole Size & Shape



Borehole Environment Borehole Size & Shape

Profile of a borehole (Bassiouni, 1994)


