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Abstract 

 

The use of geogenic gases as tracers for faults and main structures has been tested at many sites (King et al., 1996; Ciotoli et al., 1999; 

Giammanco et al., 2009, and references therein). Geochemical tracers like carbon dioxide and radon can help to identify fault structures. In this 

case, we have used carbon dioxide, radon, and thoron surficial fluxes in order to determine the location of faults in different basins of 

Argentina, including the main gas producer (Neuquen Basin) in the core of shale gas/oil exploitation and a poorly explored frontier Basin 

(Chaco-Parana Basin). The results lead to the identification of the surface expressions of faults, demonstrating in both cases the ability of 

surficial emissions to determine the interception of deep faults with the surface. 

 

References Cited 

 

Ciotoli, G., G. Etiope, M. Guerra, and S. Lombardi, 1999, The Detection of Concealed Faults in the Ofanto Basin Using the Correlation 

Between Soil-Gas Fracture Surveys: Tectonophysics, v. 99, p. 321-332. 

 

Giammanco, S., G. Imme, G. Mangano, D. Morelli, and M. Neri, 2009, Comparison Between Different Methodologies for Detecting Radon in 

Soil Along an Active Fault: The Case of the Pernicana Fault System, Mt. Etna (Italy): Applied Radiation and Isotopes, v. 67/1, p. 178-185. 

 

King, C.-Y., King, B.-S., W.C. Evans, and W. Zhang, 1996, Spatial Radon Anomalies on Active Faults in California: Applied Geochemistry, v. 

11/4, p. 497-510. 

 

Reimann, C., P. Filzmoser, and R.G. Garrett, 2005, Background and Threshold: Critical Comparison of Methods of Determination: Science of 

the Total Environment, v. 346/13, p. 1-16. 

mailto:haostera@dtplaboratorios.com


I 
- 1-

I 

T 

DTP: 
I I I 

I I 

-: HEDBERG CONFERENCE 2019 

-I 

I 
-I 

I I 

l b TP Laborqtorio3 S. R.ll . 
1- ~ I-

I I I 
Int[~duction I I I I I I I I I I 
- I -1- . T - - T -I - - . + - -I - ~ - -I -;- - f- ~ -J _ . 1_ _I _ . I 
The luse of geogenlc gases as tracers for faults and main I structur~s have bleen testETd In ma~y sites (I .e. King et ar,1996, Clotollet a-t -r-r 
1 99~, Giammanco et ar, 2009, qnd refer~nces therein). Geochemical tracers like carbqn dioxide and rad0n can help to idel1ltify fault struc­
tures. Ill-this Icase,_wemave us~dsarbofLdioxid~ radon and thoron lsurflcial fluxes in order to ~etermine the location of tlnem in different 
basins from IArgentina, including the nnain ga~ produc~r (Neuq~en Basin} inthE) cCJre -ofr -s-hate glas/oil ~l4p-If)itatioA aAd -a PGorly- I 

explored fron~ ier Basiri (Chaco -iParana Basin). EX,amples of the latter are shown, inclulding freEf gas and microbial(EHMI) i::lata. 
I I I I I I I I 

l __ L 

l 

I 

-.L 

- -I 

\ex> SM" 
/ 

Metllodology I 
I I I I I 

Ten surveysofcarbon diioXide, r~aon-(222~n)andl~oron-(22o~n)-sur~ I 
f lcial lfluxes have been accompllshed_ Salmpling Ploints wete taken I 

I along traverse lines perpendicylar to t~e presurved faul~ traces, I 
k-- using portable- instruments cPf1Systems- EGM-4 IaAd~ad-17) -witl=l- I_ 

I IT' 
accumulation chambers. I I I I I 

I I I 
-1_ L I 
Re~ults I I I I I - 1- I - I -

I I I I I I I I I I I I I 
Oqe to the differencfi=s in tim~ to obtain reliably values Glf fluxes Ifrom carpon dioxide and radon-thdron, the procedure was the use of I 
carb-on d ioxi-de-as1he-flrst inalicater fer lecatio[iJ-0f an 01+1 a lou s-va kJes_Threstloldli rn it villue~ (Reimaril~ et~I., :ZOOS) were determined for I 

--t- - -1-

I 
N03A J ti: 

-'­
I 

' :1 . i . ....... : 
' _C 

- - - -
I 

- . - EHMI 
- . METHANE 
- t:,- C02 
- \j- Rn 

N038 - . - EHMI .11 
- e - METHANE 

-b.- CO2 

II - \l- Rn 

I 

carbon dioXiide, identifying the emissio.n anomallies in the traverses_ Background values varYrfor different locatlions. Chaco-Parana 5asiIT 1- - ,--------------------, 
haw-e thresho ld values of 0.5 9 CO/m2*h values, and the range star[s from 01. 2 9 CO/rn2*h. In t,he Neuq~en Basiri, the threshold limlit is 0.23 I 
§-(!:Q2/m2*hl-wit-l:l minimumvaLues_ofJJOJ 9 CO:\/m 2*h. Oil the oth~ hand~8don fluxes start with 0.01 Bq/m2*min to maximum values 0 f I 
0.7 Bq/m2*min for th'e Chaco-iParana Basin and 10.07 to 70 Bq/m2*min for thoron.Tor1hel\Jeuquen Bas\n, th-e-rangeiorradon fluxe5 is-O.Ot -

0.54 Bq/m2*min alnd 1.14 to 70 Bq}m2*min for thororil. Maximum values of C021fluxes aqJree withl maximu'm va l ue~ of radohlthoron I 
_ f lu'xes in_m6st cases. Radon i3nd thor6n surfic ial emiss i6ns are cbrrelated! althouglh with a significant degree 6f disper~ ion (r2: d.4 to 0.5 I 

for both ba ITn sf After the SurveyS;-ther results were c hedkea-agai n-st geop~ysical-sei5mic seetiGAs,-w:hieh shoyv-ed-th@t~maximur:r:t vaJue_~: 
cdincide with the presumed Ibcation df major, dJeep struttures. It was demonstratetl that in the Neuquen Basin, f irst order structures act 

I I I I I r 

L 

- -
I 

Conclusions tr- I _ I I I 
I I I I I 1- - I - -, - - --. 

Carbon dioxide, radon and th(j)ron fluxes were ennployed to determine the Icpcation of structures in twd sedimentary basins 
from Argen:tina . Thelresults lead to the identification of the surfaoe expres~ions of them, derhonstratihg in both cases the 

- alJi lity ofsLJrflciaT emISSlons1Joaetermine-theintercept ion of deep f-aulC:s-wj-th surface:--- - '- - ~ - __ ~ _ 
I I I I I I I I I I I I 

Acknowledgment I I 
- -I-- -I _l_ 

Td YPF S.AI. which hlelp us to lpresent this contribution. I 
I I I I 

T 

N01B 

N02 

~ 

I 1 

_I - - R~fe[ence~ _ I I~ I ~ _ 
, . . . I . I I . 1 

r" Clotoll, G.; EtIope, G.; (8uerra, M. & Lombardi, S. 1999. The detection of c?n­
~ - cealed faults in the Ofilmto basinusing the correlation between soil -gas frac-
f: . , -_ tu re surveys. Tectonophysics, 91lJ, 321-332. I 

:~~: G'iammanc6, S., Imme, G., Ma; no, G., Mbre lli,O & ~e~ M., 2909. com~ri-
i: · I ,i sbn between different methodologies fo r detecting radon in soil along an 
. - att ive fau lti the casel of the Pernicana f~ult system, Mt Etna (Italy). App l. 

- fladiat~ lsGtt 6+- (1~,1 ~8- 18.5. _/ _ 1 __ -1 _ 1 __ ~ _ 

_ - EHMI 
- e -METHANE 

- .6- C02 
- 'V- Rn 

. J. Ii· I I . d I. 
King. C.Y . "'Ing. B.S .. [vans & WC, Zhang. W. 1996. Spatial ra on anomailies 
dn active faults in Californ ia .. Appl. Geochem. 11 (4)1,497-510 . 

• - _ . J I I I I 
Ilelmann, q., Flizmoser, P:;-& Garrett, R. G r-2005~ Background afld tl--lresRPld:­
Crit ical comparison df methods of deternr ination Spience of the Tota l Ervi-
rbnment 346(1 3), 11 16. I I 
I 

120 CN2 
-e- METHANE 

- . - EHMI 150 0.6 
-l:,,- CO2 1.0 

100 -\j- Rn 

100 0 .5 

80 
0 .5 

50 0 .4 
60 

40 0 .0 
0 0 .3 

-I t-
I I 

-I -

I 

I 

-.l I - -

I 


