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Kriging method is closely related with spatial parameters distribution and has been used in ore reserves
calculation, while the 3D GIS has excellent ability in geological modelling and virtual reality. The result of ore
reserves estimation can go beyond the concept of 2D quantity statistics if we realize it with 3D ore body model
and block model. A handling procedure has been realized for borehole and adit intervals composition, ore
body outline figuring and ore body formation. In the latter work, block model is restricted by ore body model,
and the attributes of each block cell, such as the ore grade, volume and coordinates, are quantified. After
kriging interpolation, the attribute of the cell can be revealed by appointed legend color. Statistical reports of
ore grade, reserves and distribution can also be generated with the result of block model. With 3D GIS as the
operation platform, ore body model and block model can be added into the overlapped model system with
other models, i.e. regional environment, open pit design and underground mining design, etc. Since they are
in a uniform coordinates system and appeared as map layers, some are fixed information while the others are
dynamic, appointed layers can be distilled out to form new models for specific applications, such as periodic
mining design and natural situation analysis. The 3D ore body model and block model not only enhance the
appearance of ore reserves estimation result, but also act as the joint point between mineral exploration and
mining design when they are merged into the overlapped model system.
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geneity and gravitational instability induced by plate collisions may
trigger intensive inlraplate deformalion and even orogenesis. The
time interval between the plate integration and the orogenic reacti-
vation is decided by the levels of the lithospheric instability and the
thermal disturbance from the Earths depths, Distinguished from
the arogenesis at the plate boundaries, the intraplate orogenesis
lacks the processes of plate subduction and callision. The intraplate
orogen has relatively simple history commonly initiated b litho-
spherie delamination and characterized by vertical accretion of the
orogenic crust, The intraplate orogenesis will be completed by the
other delamination event o the Formation of a new lithosphere with
light gravitational instability, Therefore, the intraplate orogenesis
develops commonly aleng a ancient orogen. The feature of lower
matured lithospheric structure in an ancient orogenic belt is not
only one of the primary factors causing the lithospheric gravitational
instability. A lower matured lithosphere contains huge volatiles and
ore-farming elements and hence has higher potential ability to farm
ore deposits. Metallogenesis in an intraplate orogen is dependent o
if sudden releasing ore-bearing fAuids from various depths of the
lithasphere — asthenosphere system. Consequently, the metallogen-
esis occurs mainly in the initial stage and (he post-orogenic extension
stage, (5Y2; 26/05/2008; P7)

THE OCCURRENCE OF TETRAHEDRALLY COORDINATED
ALAND B IN TOURMALINE: A "B AND YAl MAS NMR
STUDY
Lussier, A, Hawthorne, RC, Department of Geological
Sciences, University of Manitoba, Winnipeg, MB R3T 2M2,
Aguiar, PM, Michaelis, V. and Krovker, 5, Department of
Chumistr_',-, Universily of Manitoba, Winnipeg, MB R3T 2N2
Considerable debate has surrounded the sccurrence of tetrahed rally
coordinated Al and B at the Tsite in tourmaline. Although previ-
ously documented in several tourmalines, the frequency of these
substitutions in Nature, as well as the extent to which { ey ocur
in the lourmaline structure, is not known, Lsing "B and Al MAS
AME (Magic-Angle-Spinning Nuclear Magnetic Resonance) spec-
trascopy, we have investigated the presence of B and Al at the Tosite
in fitty inclusion-free tourmalines of low transition-metal content
and different species (elbaite, liddicoatite, dravite, uvite, olenite and
m.:lpinesin-iojl'iu:jl From different localities worldwide, Chemical shifts
of MIB and "B in Y8 spectra, and MATL and ¥A] i Al spectea, are
well-resolved with only minimal overlap, allowing detection of even
small amounts of Tsite constituents. In the observed spectra, B
and PJB peaks are located at 0 and ~18 ppm, respectively, with the
greatest intensity corresponding to PIB {= 3 apfu). In 7Al spectra, ¥IA]
and AT bands are located at 50-75 and 0 ppm, respectively, with the
greater intensity corresponding to AL However, inadequate resolu-
tion between "Al and “Al precludes resolution of these two bands.,
Simulation of "B MAS NMR spectra shows that tetrahedrally and
triganally coordinated B can be readily distinguished and that B/
PIB ratios of 1-3% are common in many tourmalines, “Al MAS NMR
spectra show that Al is also.a common constituent of the T-site in
tourmalines, Determination of the WALIA] ratios by peak area inte-
gration commonly shows values af 1-3%. Furthermore, the chemieal
shift of the "Al tetrahedral peak is sensitive to local order at the adja-
cent ¥ and Z octahedra, where MAL"Mgy and *IALT(ALLi) arrange-
ments resull in bands located at ~65 and ~75 ppm, respectively. Both
"B MAS NMR and Al MAS NMR spectra show dramatic signal
quenching as a function of fransiien-metal content {t.e, M = Fe?* -
Tit* = 0,00 = 0.1 apfa) in the host tourmaline, In B spectra, significant
broadening and loss of intensity of the PIB signal ultimately obscures
the signal corresponding to IR, dramatically increasing the limit of
detection of FIB in tourmaline. #Al spectra are significantly mare
senaltive o this effect, Our results clearly show that all combinations
af §i, Al and B: T'= (Al Si)s, T = (B, 5i);, T = (AL B, Si}, and T= Sig apf,
are common in natural tourmalines, (S526; 26/05/2008; 8:50)

AFPPLICATION OF 3D GIS TO IMPROVE THE EFFECT OF
KRIGING METHOD IN ORE RESERVES ESTIMATION AND
MINING
Ma, XG4 siaogang@itenl, Wi, L5 and Liu, G, aculty
of Earth Resources, China University of Geosciences,
Wuhan 430074, Hubei, China; *Department of Earth Systems
Analysis, International Institute for Geo-information Science

and Earth Observation (ITC), Hengelosestraat 99, PO Box 6,

7300 AA Enschede, The Netherlands; *State Key Laboratory

of Genlogical Processes and Mineral Resources, China ;

University of Geoseiences, Wuhan 43007, Hubei, China
Kriging method is closely related with spatial parameters distribu-
tion and has been used in ore reserves calculation, while the 30 GIS
has excellent ability in geological modelling and virtual reality. The
resull of ore reserves estimation can go beyond the concept of 20
quantity statistics if we realize it with 3D ore body model and black
maodel, A handling procedure has been realized for borehole and
adit intervals composition, ore body outline figuring and ore body
formation. In the latter work, block model is restricled by ore hody
model, and the attributes of each block cell, such as the are grade,
volume and coordinates, are quantified. Aftor kriging interpolation,
the attribute of the cell can be revealed by appointed legend color,
Statistical reports of ore grade, reserves and distribution can alsa
be generated with the result of block madel. With 30 CIS as the
aperation platform, ore body model and Block model can he added
into the overlapped model system with other models, fe regional
envirenment, open pit design and underground mining design,
efc, Since they are in a uniform coordinates system and appeared
as map layers, some are fixed information while the utll:n:-rs are
dynamic, appointed layers can be distilled oul to form new models
for specific applications, such as periodic mining design and natural
situation analysis. The 3D ore body model and block model not
only enhance the appearance of ore reserves estimation result, but
alsa act as the joint point between mineral explaration and mining
design when they are merged into (he overlapped model system.
(555; 28/05/2008; P39)

THE EFFECTS OF VARIABLE QUALITY DATA ON THE
ACCURACY OF 3-DIMENSIONAL SUBSURFACE MODELS
FOR THE McMASTER CAMPUS, HAMILTON, ONTARIO

MacCormack, K.E. and Evles, C.H,, School of Ceography and

Earth Sciences, McMaster University, 1280 Main Strect West,

Hamilton, ON L8S 4K1
As the demand for 3-dimensional subsurface modely has been
steadily inereasing over the past few years, so too has the depend-
ency on large, readily available digital databases, such as the Ontaria
waterwell database, in order to produce models in relatively shor
time frames, However, the most common problem with relving on
waterwell data as the primary (and in some studies the orly) data
source is the variable qualily of the input data. Both the accuracy
and reliability of model outputs are constrained by the quality of
input data, This presentation will show how the 3-dimensional model
uul'rm of the McMaster Campus subsurface varied with the quality
of the input data and will offer a new method for integrating data
from various sources while compensating for the inadequacies of the
lesser quality data sets,

Boreholes records were obtained from construction and engine
eering reports, the Hamilton urban geology database, and the
Ontario waterwell databases, The quality of the borehole records
was determined based on the level of detail in the spil bype descrip-
tiona that accompanied the borehale logs and also on the degres
of correlation with neighboring wells, The higher quality borehole
recards came from soil reports and construction reports in which the
depth and characteristics of the underlying sediment were the focus
of the investigation, The lower quality records were obtained from
the large digital waterwell databases which bypically provide very
general soil classifications with litthe or no accompanying description,
For these records the primary focus is on finding water rather than
on accurately logging the subsurface sediments. In many situations it
may be appropriate to integrate both high and low quality data into
a single database but this may cause a significant ‘dilution’ effect on
the good quality data,

In order Lo test the most effective methads of integraling
databases of varying quality, a series of 3-dimensional subaurface
madels were created from over 100 borehole records availahle far
the McMaster University campus and surrounding area, Integra-
tion of the outputs from models of both high and lower guality data
sburces creates an oulput that uses the high quality data to constrain
the stratigraphy in localized areas while using the waterwell data lo
expand the model regionally where data are sparse. This ‘integrated”
madel approach utilizes the strengths of both data sources and ran
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