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SUBJ: Comments on "A Geophysical Survey of the Tufte Area"
by C.W. Carstens

Carstens has done a good job of summarizing his text in
the abstract of the report. Consequently, I will direct my
comments to each of his five interpretations. In addition, a

brief discussion is in order on his approach of using geophy-
sics to evaluate this property as outlined in his recommenda-
tions for additional work. I believe his economic considera-




tions are premature at this time and I will therefore only
address the geophysics of this property.

"Most findings of Nb205 and P205 can be correlated
from borehole to borehole using magnetic susceptibility and
gamma ray (data)".

I have reviewed the drillhole sections (Figures 4-9) which
present and in some sections correlate generalized geology,
percent magnetite computed from susceptibility, radiometric
readings and assay information. In zones indicated to be min-
eralized with Nb205 and P205 there was a recognizable lack of
magnetite and corrclative radiometric high 62% of the time.
A similar result was obtained for the zones indicated to be
mineralized with P205 and Ta205 separately. Unfortunately, and
most important from an exploration standpoint, the observation
that a correlation of low magnetite and high radiometric response
was not unique to the mineralized areas. This correlation is
observed in all rock types indicated. This is particularly
visable within the sdvite which is characterized by high vari-
ability of both magnetite occurrence and radiometric response.
Consequently, I feel that any correlation of a mineralized zone
in one drillhole to a radiometric/percentmagnetite response
in another drillhole will be subject to ambiguity. In addition,

any statement regarding the continuity of mincralization between
intercepts in adjacent drillholes based on geophysical measure-
ments are unfounded because of the lack of any depth information
obtained from the techniques of this type.

"50% of the drilled mineralizations of Nb205 can be
traced up to surface, revealing magnetic low or high and gamma
ray anomalies".
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It appearsthat most of the surfaceradiometricand ground
magnetic responsesare a reflectionof the variabilityof magne-
tite and radiometricmineralogyof the host rocks,particularly
the s6vite. The only mineralizedinterceptthat intersectsthe
surfaceand thereforecapableof producinga radiometrichigh
is the mineralizationnear the collarof TH1. This may be -
causing the narrowTactiometrichigh over the mineralizedinter---
cept. All other mineralizedzonesare too narrow and too deep rt

to be reflectedin the surfaceradiometricsor groundmagnefics.; •

3. "By VLF the resistivitytechnique(the)rødbergcan be .
(differentiated)from söviteand raudhaugitt. Fault zones and
hematitedikes within rødbergare also detectable."

There is a resistivitycontrastbetweenthe rødbergand
the såvite and Raudhaugittas shown in Figure11. However,I

I 1 have some difficultylocatingthe VLF responsesthat define the 1
fault zones indicatedin Figure 3.

(P "The densitycontrastbetweensöviteand lamprophyre
is 0. gm/cm'. (Thatcontrastindicatespossibilitiesto indi-
cate lamprophyreby gravitytechniques)."

There are no data includedin the reportto substantiate
a densitycontrastof 0.3 gms/cm'betweenthe "lamprophyre"
and the sövite. If thesenumbersare correctand the density
of the sBvitedoes not vary considerablywith the measured
variabilitiesin magnetitecontentthen a gravitysurvey in
restrictedareas may be indicated. However,if the magnetite
contentof the sövite is responsiblefor its densitycontrast
with the "lamprophyre",then the magneticsurveyhas already
providedthe desiredresult.

5. "The magneticcontentof semite is generallyhigher
than surroundingrock types. (S5viteborderscan be inferred
from magneticinvestigations.)

This statementis well illustratedby the variabilityof
percentnagnetiteas computedfrom susceptibilityin the drill-
hole logs. - .

A brief commenton convertingsusceptibilitymeasurements
made on drill core to percentmagnetitemay be useful. There
is an empericallinearrelationshipbetweenmagneticsuscep-
tibilityand percentmagnetitewith a largeamount scatterin
the data. This relationshipalso assumesa uniformmagnetite
distributionin the rock. Consequently,for geophysicalwork
of this type, the use of susceptibilityratherthan percentmag-
netite is adequateand will avoid the possibilityof any future
misunderstandingabout the true magnetitecontentof the savite.
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Carstens'recommendationsfor furthergeophysicalevalua-
fion of this propertyare certainlycomprehensive. Information
would certainlybe gained from completingradon,gravity,dc
resistivityand seismicinvestigations.However,it is unclear
to me how all these surveyswill increasethe probabilityof
locatingadditionalmineralizationof the type presentlyknown
or perhaps findinga-newmode of.bccurrance.

Seismicinvesigationsare not suitedfor verticalcontact
geol w 1c zs generallycharacteristicof carbonatitesystems.

The acousticpropertiesof a rock is principallya resultof
density contrast. Consequentlyfor verticalcontactgeology,
gravitywould be a more appropriateindirectmappingtool. If
the density contrastof 0.3gms/cm3betweenthe mineralized
"lamprophyre"and sOvite is consistantand not a functionof
the-amountof magnetitein the •s8vite,additionalgravitymay
be warranted.

The degree to which a radon gas surveyallowsone to deter-
mine the radiometricresponseof rocks below overburdenis a
functionof variousphysicalcharacteristicsof the soil hori-
zon. These includethe amountof water saturationof the soil,
groundwaterflow, lithologyand degree of permeabilityof over-
burden. The obviousgeologicproblemaffectinga radon survey
is the degree to which the overburdenhas been transportedand
thereforein contaminatingand/orinfluencingthe responseof
underlyingrocks. This is certainlya major considerationat
the Fen. Excludingthesevariableswhich are difficultto
measure and control,my limitedex erie of using the "track !

etch" techniqueto measurera on gas or uraniumexploration
has indicatedthat the techniquefurnishesa soil difference
!sa. Therefore,I have reservationsabout the viSe---al--sucha
survey at the Fen. However,if this survey is tried, I sug-
gest it be completedover a limitedtest area of known subsur-
face geologyprior to a full scaleprogramover the complex.

The VLF surveydid show (Figure11) a conductivitylow
over the Rödbergand the mined iron ore of Grubeasen. I am
uncertainas to the roll that mappingthese conductionswill
play in identifyingniobiummineralization. If the known inter-
cept near the collar of TH1 is fIRSINreatulled ratherthan
a segregation,then additionalElectromagneticsmay be warrented.-
However,I do not see any responsein the VLF data that indi-
cated a fracturezone. Additionally,a dc-resistivitysurvey
would be less likelyto definesuch fracturezones if they exist.

As you have probablygatheredfrom my comments,I am some-
what more conservativein my approachto recommendadditional
geophysicsat the Fen than is Carstens. There does seem to be
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some merit in consideringa gravitysurvey. However,it is
imperativeto have a handleon the densitycontrastbetween
rock types and what physicalparametersand/ormineralogymay
be influencingthis contrastprior to designingsuch a survey.

RBE/jm
cc: J.W. Keim


