Examination of Dr Palmer’s GRM
Interpretations on Line 00 (or 1000N)
at Mt Bulga

Class tutorial
Prof. Bob Whiteley, Feb. 2012
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Palmer (2009, p87 & p89) has stated that the GRM, a ray-based refraction
interpretation method introduced 40 years ago, is a subjective and empirical
method. It relies on supposed improved performance based on simplified seismic
models.

The GRM contains all the model assumptions of the Reciprocal (Plus-Minus)
Method (~ 50 years old) with the additional assumption that an “optimum XY” can
be reliably extracted from processed first arrival data. In application, the GRM
requires a simplified overburden velocity model.

The theoretical basis that an “optimum XY” actually exists in variable earth models
and meets Palmer’s definition has not been established.

Using other more complex seismic models representing laterally variable earths
Leung (2003) has shown that extraction of an “optimum XY” using Palmer’s
criteria is unreliable.

Interpreted seismic sections produced with the GRM in variable conditions do not
produce synthetic TX data whose times agree with measured TX data from inner
and near end shots where overburden velocities are represented. This is in
contrast with tomography i.e. how do you check GRM interpretations?
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Palmer’s (2006a, Figure 2) TX data. Data from the offset shots SP1 and SP 97 were used for
the GRM interpretations but not for the various tomographic models unless Palmer created
artifical data to connect the offset shots with their respective shot points (unlikely).



The TX data from the offset shots
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Palmer’s data:
segmented, 3
or 4 layers?

SP 1 and SP 97 data
were used for Palmer’s
7 GRM interpretations
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Parallelism shows that offset shot

data from SP1 and S97 are

inconsistent with critical refraction Source on maim seractor Suface soutce
from the same refractor. (Data from

SP13 and SP85 have been overlain).

Therefore, none of Dr Palmer’s

GRM interpretations can be correct.

Displaced anomalies Coincident anomalies

Station Number

5
25 50 75 100 125 150 175 N0 225 250 275 200 325 50 WS 40 425 450 475 500 525 GG 102.5 105.0 107.5 110.0 1125 1450 117.5 1200




SEISMIC REFRACTION - MT. BULGA
LINE QO

130

100

Travel time
Ms

50

180 9

Approx. location of
overlap with
Palmer’s data

Original refraction data =
& Reciprocal Method ™
(RM) Interpretation
Whiteley et al. (1984 )

o-
Vslocity
Analysis 20
Ms
40-

o

Relative
time-depth 20+
Ms

40

Depth (m)
Seismic depth i0-
section ond
geoiogicol cross- 20-
section.

@ ,-..
\\\“(‘ PR
\\\\/ AT L

N ) B LA

\\\‘ O R AT

Vs N s Vs

R N A T T,

Siltstones
T Mossive suiphices
Dacite
]
//
—~

Gotean

Fault
Badrockaurface



IS0
Ll
Trawel fme
L1 ]
5
[=
1840 5
o0
Trowal Timsa
(1
]
Q
@
o
L Ls]

sEismic ReEFrRacTioN - mT. Buea  Diffractions from the
LINE 00 western margin of the
: ore zone

"

F—3=—  Dijffractions from the
eastern margin of the
ore zone

L3




770
760 -
750
740 -
730 7
720 -
@ 710 -

Height above MSL (m)

Station spacing: 2.5 m

b
qurfacs topog y

Weathered

GRM average (~vertical} velocities

y aa Traveltime graphs {~harizontal) velocities
" A Unweathered

Vertical velocity {hyperbolic) gradients

700

LU IR A O N AR I e ¢ B e e

25 37 49 61 73

Station Number

765
760 -
755
750 A
745 -
740 -
735
730 A
725

Height above msl (m)

700 700

2 5850 3240 | 5850|2350 | 5850
o~

720

25 37 49 61 73

Station Number

Palmer’s (2006a, Figure 17 )
various GRM interpretations
using data from SP 1 and SP 97

Palmer’s (2006b, Fig. 18)
GRM interpretation

Are any of these interpretation correct ?
How do we check and which one do we use?
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Comments:

 Dr Palmer’s GRM interpretations on Line 00 at Mt. Bulga are
inconsistent with the assumptions contained within the GRM

e Comparison between tomographic images from various GRM
starting models in Palmer (2012) is technically questionable as
the inversion process has not used the offset TX data used for
the GRM models. So what is being compared?

e First arrival amplitude behaviour is inconsistent with Palmer’s
GRM interpretations

Prof. Bob Whiteley, Feb. 2012



