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NEW RESULTS FROM CONTINUOUS GASOMETRIC DETERMINATIONS 
OF CARBONATE IN1<;UTTINGS AND CORES FROM DRILL HOLES 

HERMANN SCHETTLER 1> 

ABSTRACT 

Continuous gasometric determination of carbonate in cuttings has 
been succesfully used by the Mobil Oil AG in the Weser-Ems area 
since 1954. It is used to check changes in rock composition (facies 
development) during drilling and to compare the results with those of 
adjacent drillings. ' 

Cuttings are taken at intervals of 1 to 2 m at the site of drilling; 
they are washed, dried, and ground. The amount of C02 is deter­
mined with the "Scheib!er-Gasometer" (described in M ii 11 er, 1967) 
by treating 1/2 gr of the sample with HCI. 

Absolute carbonate content and the approximate calcite/dolomite 
atio can be estimated if the first reading is taken after 30 seconds, the 
second after 1 minute (sometimes after 5 minutes) and the final 
reading after the gas development is completed (to 21 minutes). The 
resulting "carbonate-log" can be compared with those of adjacent 
drill holes during drilling operation. Such logs are very useful for 
exploring carbonate reservoirs and for stratigraphic correlation of 
sections strongly influenced by tectonics and of rocks lacking f~ssils. 

The. Lastrup laboratory of Mobil Oil in Germany has 
checked about 80,000 samples in the last 17 years for total 
carbonate content and for the approximate calcite-dolomite 
ratio. These determinations are made with the Scheibler 
gasometer. Small (0,5 g) cuttings, samples or core pieces are 
treated with 1 : 1 hydrochloric acid. The evolved C02 displa­
ces in a manometer an amount of water which indicates 
carbonate content. Continuous determinations taken by 
small intervals give a plotted carbonate log, which is a quan­
tity diagram. The total reaction periods are used for a second 
plot; in addition, half minute, one minute of 5 minute logs 
are useful for showing the calcite-dolomite ratio. Experience 
shows that caving and slump material contamination in well 
cuttings is lessened by using the finer cuttings. The sieves 
used have 0.1 mm and 1.0 mm meshes. Fig. 1-3 . 

The first determinations were made in limestone and · 
dolomite sequences of the Upper Malm sediments to deter­
mine facies developments where late diagenetic changes, es­
pacially secondary dolomitization, are very important for 

I) Mobil Oil A.G. - Lastrup LO., Germany. 
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Fig. 1 
Scheible.r gasometer 
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accumulations of oil and gas. Later we made measurements 
in all calcareous formations. These logs were useful in the 
correlation of Permian and Carboniferous caroonates, partic­
ularly in wells that could not be logged for technical reasons, 
in non-fossiliferous formations, and in areas of strong tecton­
ics. Some examples are given. lrl addition to their usefulness 
for correlations, these logs show facies developments, and 
show such features as faults and stratigr~phical breaks. They 
also show sedimentary and diagenetic developments, as lime­
stone and dolomite alternations over large areas probably 

r 
,-'"' 
I 

l, _..,. __ , __ ,/\ 

Fig. 4 

I 

' ' I 

' ' 

Weser - Ems - Area showing example locations. 

w B 1 82 

Carbonate - Gamma -Roy- Log 
content ( per cent 

75 :0 25 75 "' 25 

Fig. 5 
Jurassic Upper Malm. Facies logs. 
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have a primary diagenetic origin. The success in correlation 
permits a stratigraphic interpretation in thick carbonate re­
servoir rocks as can be seen in two well sections in the 
Weser-Ems area. The short period logs show the regional 
development horizontally and vertically . Fig. 4-10. 

In the Upper Carboniferous, in Stephanian and Westphal­
ian high carbonate content facies corosses the clastic-pelitic 
facies and gives a better possibility for stratigraphic indica­
tions in non-fossiliferous sections. The persistence of the 
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Werra-formation. Carbonate content and reaction period logs. 
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carbonate cycles makes them valuable as criteria in determin­
ing beds of the same age. Fig. 11 . 

This method is useful in drilling exploratory wells in the 
carbonate rocks , as subsurface maps can be made with lines 
referring to the cycles of carbonate enrichments. Cores and 
test zones can be located based on the results of these logs 
and facies developments (such as reefs) can be seen as the 
well is drilling . The total carbonate logs are important for 
well-acidization programs, and the reaction-time logs help in 
preparation of the sample logs and facies maps . 
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