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ɺʚʝʜʝʥʠʝ

Ó ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʫʤʦʚ, ʚʦʟʙʫʞʜʘʝʤʳʭ ʜʦʣʦʪʦʤ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ.

Ó ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ, ʘʥʘʣʦʛʠʯʥʦ ʦʙʨʘʱʝʥʥʦʤʫ ɺʉʇ, ʚʧʝʨʚʳʝ 

ʧʨʝʜʣʦʞʝʥʦ Bob Martage (Western Geophysical) ʚ ʥʘʯʘʣʝ 80ʭ ʛʦʜʦʚ.

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ ʥʘʟʚʘʥʘ ʘʚʪʦʨʦʤ TOMEX. ʆʥʘ ʧʦʨʦʜʠʣʘ ʙʦʣʴʰʠʝ, ʥʦ ʢʘʢ

ʚʳʷʩʥʠʣʦʩʴ ʧʦʟʞʝ, ʥʝ ʚʧʦʣʥʝ ʦʙʦʩʥʦʚʘʥʥʳʝ ʥʘʜʝʞʜʳ ʥʘ ʟʘʢʨʳʪʠʝ  ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ɺʉʇ.

Ó ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʣʥʦʚʳʭ ʧʦʣʝʡ ʩ ʢʦʤʧʘʢʪʥʳʤ ʩʠʛʥʘʣʦʤ, ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ 

ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʧʦʣʷ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʩʠʛʥʘʣʘʤʠ ʦʪ ʜʘʪʯʠʢʘ 

ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʥʘ ʚʝʨʪʣʶʛʝ.

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʧʦʛʨʝʰʥʦʩʪʠ 

ʚʨʝʤʝʥ, ʦʮʝʥʝʥʥʳʝ ʘʚʪʦʨʘʤʠ     4ʤʩ, ʫʟʢʠʡ ʠ ʥʝʩʪʘʙʠʣʴʥʳʡ ʧʦ ʛʣʫʙʠʥʝ ʩʧʝʢʪʨʳ 

ʨʝʟʫʣʴʪʠʨʫʶʱʠʭ ʪʨʘʩʩ, ʥʝ ʧʦʟʚʦʣʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠʟʫʯʝʥʠʷ 

ʨʘʟʨʝʟʘ ʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʜʦʣʦʪʘ ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʴʶ.

Ó ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʠ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʫʩʣʦʚʠʷʭ ʪʦʯʥʳʡ ʤʝʪʦʜ 

ʠʟʫʯʝʥʠʷ ʨʘʟʨʝʟʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʟʨʝʟʘ ʥʠʞʝ ʜʦʣʦʪʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ.

Ó ʇʦʢʘʟʘʥʦ, ʯʪʦ ʟʘʤʝʥʘ ʦʙʳʯʥʳʭ ʪʨʘʩʩ ɺʉʇ ʥʘ ʠʭ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ (ʝʩʪʝʩʪʚʝʥʥʦ ʩ 

ʧʦʪʝʨʝʡ ʧʦʣʦʚʠʥʳ ʠʥʬʦʨʤʘʮʠʠ) ʧʦʟʚʦʣʷʝʪ ʪʝʤ ʥʝ ʤʝʥʝʝ ʨʝʰʘʪʴ ʦʙʨʘʪʥʳʝ ʟʘʜʘʯʠ 

ʦʮʝʥʢʠ ʠʟʫʯʘʝʤʦʛʦ ʨʘʟʨʝʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʘʢʫʶ ʥʝʪʨʘʜʠʮʠʦʥʥʫʶ, ʢʘʢ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʘʟʨʝʟʘ ʚʚʝʨʭ ʦʪ ʜʦʣʦʪʘ.



ʊʝʦʨʠʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʟʨʝʟʘ ʧʦ ʘʚʪʦʢʦʨʨʝʣʷʮʠʷʤ ʪʨʘʩʩ ɺʉʇ

Ó ʇʨʝʜʩʪʘʚʠʤ ʠʩʭʦʜʥʦʝ ʧʦʣʝ ʪʨʘʩʩ ɺʉʇ, ʢʘʢ ʩʫʤʤʫ ʧʦʣʝʡ ʚʦʣʥ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʚʚʝʨʭ ʠ ʚʥʠʟ.
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Ó ɺʳʧʦʣʥʠʤ ʨʘʩʯʝʪ ʧʦʣʷ ʘʚʪʦʢʦʨʨʝʣʷʮʠʡ ʧʦ ʠʩʭʦʜʥʦʤʫ ʧʦʣʶ ʪʨʘʩʩ ɺʉʇ.

ʅʘ ʧʦʣʫʯʝʥʥʦʤ ʧʦʣʝ ʘʚʪʦʢʦʨʨʝʣʷʮʠʡ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ: ʚʝʨʪʠʢʘʣʴʥʦʝ ʠ ʜʚʘ ʥʘʢʣʦʥʥʳʭ 

(ʧʝʨʚʠʯʥʳʝ ʦʪʨʘʞʝʥʥʳʝ ʠ ʚʪʦʨʠʯʥʳʝ ʧʘʜʘʶʱʠʝ ʚʦʣʥʳ), ʯʪʦ ʩʣʝʜʫʝʪ ʠʟ 

ʨʘʟʣʦʞʝʥʠʷ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʧʦʣʷ.
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ʆʪʤʝʪʠʤ, ʯʪʦ ʧʝʨʚʳʝ ʜʚʘ ʯʣʝʥʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʚʪʦʢʦʨʨʝʣʷʮʠʶ ʧʘʜʘʶʱʠʭ 

ʠ ʦʪʨʘʞʝʥʥʳʭ ʚʦʣʥ. ɺʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ïʘʚʪʦʢʦʨʨʝʣʷʮʠʠ ʧʘʜʘʶʱʝʡ ʩ ʦʪʨʘʞʝʥʥʦʡ 

ʠ ʦʪʨʘʞʝʥʥʦʡ ʩ ʧʘʜʘʶʱʝʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.

Ó



Ó ɺ ʪʝʨʤʠʥʘʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʌʫʨʴʝ)(),(
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ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʟʚʝʩʪʥʳ
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ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ, ʣʝʞʘʱʝʛʦ ʥʠʞʝ ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ.

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʠʜʚʫʭ ʥʘʢʣʦʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.
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ʄʦʜʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ

ɸʚʪʦʢʦʨʨʝʣʷʮʠʷ ʤʦʜʝʣʴʥʦʛʦ ʧʦʣʷ ɺʉʇʄʦʜʝʣʴʥʦʝ ʧʦʣʝ ɺʉʇ



ɺʦʣʥʦʚʳʝ ʧʦʣʷ ʘʚʪʦʢʦʨʨʝʣʷʮʠʡ ʪʨʘʩʩ ɺʉʇ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʩʝʣʝʢʮʠʠ.

ʊʨʠ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ:

ʚʝʨʪʠʢʘʣʴʥʦʝ ʠ ʜʚʘ ʥʘʢʣʦʥʥʳʭ.

(ʙ) (ʚ)(ʘ)



ɸʢʫʩʪʠʯʝʩʢʠʝ ʠʤʧʝʜʘʥʩʳ ʥʠʞʝ ʠʥʪʝʨʚʘʣʘ ʥʘʙʣʶʜʝʥʠʡ ʚ ʤʘʩʰʪʘʙʝ ʛʣʫʙʠʥ

ʄʦʜʝʣʴʥʳʡ ʇʨʦʛʥʦʟ ʧʦ ɺʉʇʇʨʦʛʥʦʟ ʧʦ 

ʘʚʪʦʢʦʨʨʝʣʷʮʠʷʤ ɺʉʇ



ɺʳʚʦʜʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ

Ó ʇʨʝʜʣʦʞʝʥʥʳʤ ʤʝʪʦʜʦʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʧʦʣʝʡ

ʩʤʝʱʝʥʠʡ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʥʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʞʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʫ 

ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦʨʘʟʨʝʟʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʝʞʠʤʝ ʙʫʨʝʥʠʷ 

ʩʢʚʘʞʠʥ, ʘ ʪʘʢ ʞʝ ʦʧʨʝʜʝʣʷʪʴʪʝʢʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʙʫʨʦʚʦʛʦ ʜʦʣʦʪʘ.

Ó ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʳ 

ʚʳʩʦʢʦʨʘʟʨʝʰʝʥʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʟʨʝʟʘ ʥʠʞʝ ʟʘʙʦʷ ʩʢʚʘʞʠʥʳ ʧʦ 

ʰʫʤʘʤ ʜʦʣʦʪʘ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ 

ʩʠʛʥʘʣʘ ʥʘ ʙʫʨʦʚʦʤ ʠʥʩʪʨʫʤʝʥʪʝ.

Ó ɺʥʝʜʨʝʥʠʝ ʧʦʜʦʙʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʩʚʷʟʠ ʩ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʥʘʢʣʦʥʥʳʭ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ.


