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Sonic log/Acousticlog - Principle.

SONIC PRINCIPLE
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Density DT Formation
(9/cm3) (msec/ft)
2.65 55 Sandstone
2.71 47 Limestone * Measures speed of sound in the
formation in microseconds/ft
43 Dolomite
o Each rock type (lithology) has a
50 Anhydrite characteristic DT 40-70 us/ft.
67 Salt * Fluids have a much slower DT of
180-230 us/ft, gas even slower.
2.3-2.6 Shale
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Acoustic Porosity

us/ft 40

Shale

Shale

Observed Delta Time DT

ﬂl DT - DTms

DTf - DTms

Sand DT =55
Water DT =189

DT80 -> Porosity = 18.5%
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Resistivity
* Measures electrical conductivity
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RESISTIVITY OF EARTH MATERIALS

. 1
Resistivil = C ondustiviy
(1) Rock
(2) Gas
(3) Oil

(4) Fresh Water
(5) Salt Water

Increasing
Resistivity
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Borehole
Rm : Borehole mud resistivity
Rmc : Mudcake resistivity

Invaded zone|

Rmf : Mud filtrate resistivity
Rxo : Invaded zone resistivity
Sxo : Invaded zone water saturation

Uninvaded zone
Rw : Interstitial water resistivity
Rt : Uninvaded zone resistivity

Sw : Uninvaded zone water
saturation
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Low Frequency Excitation: 10 Hz — 500 KHz

ol A8beS SHLS g Gk Ge Lel COLSET G50 5eS]) daeidl s
TS _)..L}S, aidal\ J'A\.} s;ab‘u_ﬁ JAJ‘);‘U )i u;l‘)‘.’ﬁ.“ FEYY )bﬁ?’ ZSa.lall «'\._J..:‘.S h)a‘h_li} ﬂgS..IJ\
Baaaa iy ki calaal Lealadn 43k JSU o Gua cdiajatid)l Gl




1LY (A Al sl A glial) bl

i) e gana SN ) LY 8 Al Sl Ll Al acdli (Say

CONVENTIONAL RESISTIVITY LOG (48l ) dsalail) da gliall cdawdtl-]
FOCUSED RESISTIVITY LOG &g sall 4a gliall cbbauiil)-2
LATERO LOG

LATERAL MEASUREMENT

T INDUCTION LOG (IL) 4y i) cidlpit)-3
ﬁ¥ ) s siad Al A88aY clladl) A dal ) de gana e ganal) o3¢l Liliay -4
R —K MICRONORMAL  4&@al) 4ualail)
kelslh MICROLATEROLOG A&l dga sall g

Aga glial) pant agin
Aol g3 oY) il (B b gS LS Jlay) Ao dagl g &N oY) de ganall
Ol cpn LAY Glsad Aol A giall AV sl (38 Jiadig A, B Jle B (s
Cra il aslie 1o Jpeanl) (e Cpilin ¢y 9aS a1 pinblg M, N Ciibna
Qsaslly Ll (s bwa g utigh 2olillg AV Gsasll @85 | LN Bad (e JS dad
LAY uwa K aaldls Miaa

R 340 Al gl dpa gliall U 3o

. Configuration Sus&d JLilly ¢ sasl) (5l 48 gana (ransi LS

a9 13 Ll Ladlade Ll A (5 g o2l Jacagl) (S 1) dadl g g Alia dad R Jia

dad b AY (5 sa (o Lgdb s U1 Ll b gl LB 585 A glilal) ddliA ik

e Aie Aida a sl Jia5 ¥ Al o gl




NORMAL MEASUREMENT
IN A BOREHOLE
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Logging Tools

INDUCTION LOG 80 cm
RESISTIVITY .
LATEROLOG <y
NEUTRONC 40 cm
BARICACTIVITY GAMMA RAYC_____| 30 cm
l DENSITY <_—] 20 cm
ACOUSTIC somcc 60 cm
T MICRO RESISTMITY 5 cm
RESISTIVITY MICROLOGS] 2 ¢m
1 2 1 - - —.
} : : } } DIPMETER 0 cm
250cm 200 150 100 50 0cm

DEPTH OF INVESTIGATION

Depth of investigation and vertical resolution of some tools

RESOLUTION
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