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Field trip in Colorado State, USA
(from left to right: Richard B. Wanty, Byron R. Berger (USGS), László Odor (GIH)
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„Yellow sand” in the soil profile of the flood-plain deposits of Toka Creek, 
Gyöngyösoroszi, Mátra Mts., Hungary. It is originated from the flotation waste.

(L. Odor, 1996)

Colorado State, USA. Looking back to Engineers’ Pass. 
(É. Vető-Á kos, 1996)
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ABSTRACT

The results of a 3-year joint effort in assessing the undiscovered deposits in the Mátra and the Börzsöny- 
Visegrád Mountains in Northern Hungary and evaluating the environmental signatures of mineral deposits and ar
eas of regional hydrothermal alteration in northeastern Hungary are included in this special issue. This study was 
made possible through the US-Hungarian Science and Technology Joint Fund Program. In addition to these re
sults, recent advances in the fields of resource assessment and geoenvironmental modeling are described in com
panion articles in this special issue

1. INTRODUCTION

The US-Hungarian Science’ and Technology Joint Fund Project 415 entitled “Deposit modeling, assessment of 
mineral resources and mining-induced environmental risks” was proposed as a 3-year joint effort between re
search scientists at the Geological Institute of Hungary (MÁFI) and research scientists at the US Geological Sur
vey (USGS). The proposed activities were to apply the three-part assessment method that had been developed at 
the USGS to a pilot area of northern Hungary, to evaluate the efficacy of the existing deposit model for alpine- 
type mineral deposits, and to establish the environmental signatures of mineral deposits and areas of regional hyd
rothermal alteration in northeastern Hungary. The project was begun in 1995 and completed in 1998. The papers 
in this special issue describe the results that were obtained in the project.

2. ASSESSMENT OF UNDISCOVERED DEPOSITS

The method used to estimate the quantity and quality of undiscovered deposits is based on the three-part form 
of quantitative assessment described by SINGER (1993). In three-part assessments, areas are delineated according 
to the types of deposits permitted by the geology, the amount of metal in typical deposits is estimated by using 
grade and tonnage models, and the number of undiscovered deposits of each type is estimated by using a variety 
of subjective methods. Estimates of the number of undiscovered deposits are internally consistent in that the geo
logic settings of the delineated areas are consistent with the geologic settings for the descriptive models, as well 
as with the identified deposits in the area and the deposits that comprise the grade and tonnage models. Every ef
fort is made to incorporate the available information in the estimates, and the uncertainty is explicitly repre
sented. The three-part form of quantitative assessment has been applied by the USGS since 1975.

In the paper by Drew, Singer, Menzie, and Berger, the authors review the state of the art in mineral- 
resource assessment. Mineral-resource assessment is a robust, highly quantified, and active field of research; 
moreover, quantitative assessments of undiscovered deposits are an important tool for policy decisions in 
land-use planning. In reviewing the state of the art, the authors look ahead to promising new approaches such 
as a metric for mineral-deposit occurrence probabilities, probabilistic neural networks, and economic filters. 
These approaches reaffirm the dynamic quality of mineral-resource assessment.
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3. MINERAL-DEPOSIT MODELS

Mineral-deposit models are an integral component of any mineral-resource assessment methodology. In the 
paper by Berger, Drew, and Singer, the authors provide a frame of thinking about mineral deposits by focus
sing on ore-forming systems which leads to a consistent set of describable dynamic processes and results in a hi
erarchical scheme that can improve the predictive capabilities of mineral-deposit models. An example that illus
trates the efficacy of such a scheme is that of magmatic arcs. This led the authors to construct a hypothetical land- 
scape/dynamics model of a geologic terrane permissive for the occurrence of porphyry- and epithermal-style min
eral deposits in a contintental-arc setting that is similar to the setting expected to occur in northern Hungary. This 
raises the possibility that both the localization of deposits and likely economic outcomes in such settings may be 
predictable. Because the full dimension of components in mineral-deposits models are needed to be effective, the 
authors conclude by suggesting that approaches to quantify terrane characteristics, mineral-district characteristics, 
and deposit characteristics be explored more fully, particularly in the context of the fundamental principles im
portant in ore-forming processes.

4. ASSESSMENT OF UNDISCOVERED DEPOSITS IN THE MÁTRA, BÖRZSÖNY AND VISEGRAD 
MOUNTAINS, NORTHERN HUNGARY

Critical to the assessment of undiscovered deposits in a region is the collection and description of regional 
geologic, geophysical, and geochemical data. In the paper by CsiRlK, ÓDOR, Kiss, and RÓZSAVÖLGYI, the authors 
provide a description of the regional geologic, geophysical, and geochemical data that were used to assess the un
discovered deposits in the Mátra, Börzsöny and Visegrád Mountains, located in the western part of the Northern 
Hungarian Range. For the purpose of the assessment, the authors created a digital geologic map that was used to 
identify potential host rocks for undiscovered deposits and digital geophysical maps that were used to assess the 
areal extent of the potential host rocks. To assist in evaluating the nature and composition of the potential host 
rocks, the authors prepared a variety of geochemical maps based on a reconnaissance (low-density) geochemical 
survey of Hungary. This information was critical for a proper interpretation of the geologic setting in which un
discovered deposits may occur.

Before an assessment can be made, it is necessary to identify the type or types of mineral deposits permitted 
by the geology in the area. For this purpose, the paper by VETÖ-ÁKOS reviews the metallogeny of the study area 
and offers deposit models of the types of deposits that may occur. The author describes the different Alpine type 
deposit models in Hungary. By considering the different geologic settings in which the known deposits occur, it is 
possible to constrain the types of undiscovered deposits that may occur. To assist in the assessment of undiscov
ered deposits, the author has prepared a chart, which lists the deposits in the Börzsöny and Mátra Mountains ac
cording to location, host rock, rock alteration, age of mineralization, and structure. The author concludes that the 
main ore controls are the faults and the subvolcanic andesites and dacites.

The paper by Drew, Berger, Bawiec, Sutphin, Csirik, Korpás, Vető-Ákos, Odor and Kiss presents the 
mineral-resource assessment of the Mátra and Börzsöny-Visegrád Mountains, Northern Hungary. The assessment 
confirms that the Middle Miocene volcanic complexes in the study area are permissive for the occurrence of min
eral deposits that belong to the porphyry copper/polymetallic vein kin-deposit system. Estimated undiscovered re
sources are reported for each volcanic complex.

The thoroughness with which the assessment was carried out and the effort evidenced by the extensive data 
that were collected, interpreted, and analyzed as a part of the assessment is testimony to the successful collabora
tion between the research scientists at the MÁFI and the research scientists at the USGS. 5

5. GEOENVIRONMENTAL MODELS

Geoenvironmental models have been recently developed which include characteristics of the ore and associ
ated waste rocks in terms of the environmental risks. Such risks are related to the biotic, climatic, and topographic 
settings. Such models serve as guides for evaluating potential environmental impacts. An important goal in the 
continued development of geoenvironmental models is the integration of empirical data to produce more quantita
tive models which can be used to predict the costs of environmental mitigation and the risks associated with min
eral extraction. In their paper, Wanty, Berger, and Plumlee describe the advancements made in environmental 
models of mineral deposits in which they stress the importance of baseline and natural backgrounds in assessing
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mined areas and areas where future mining may occur. The authors argue for a strategy for developing geoenvi- 
ronmental models to include climatic and ecoregional effects embodying such physical environmental characteris
tics as precipitation, evaporation, temperature, and ground water-surface water interactions. The development of 
geoenvironmental models represents a new direction in the environmental geosciences.

6. ENVIRONMENTAL SIGNATURES OF MINERAL DEPOSITS

A final objective of Joint Fund Project 415 was to evaluate the mining-induced environmental risks in 
notheastem Hungary, a region that has been mined intermittently since the Middle Ages. The paper by ÓDOR, 
Wanty, Horváth, and Fügedi establishes the environmental signatures of the mineral deposits and areas of re
gional hydrothermal alteration that occur in the region. The generalised geochemical features associated with the 
mineral deposits and prospects that occur are categorized according to the corresponding deposit model. Such in
formation is invaluable for evaluating environmental effects due to past mining or the potential effects of future 
mining.

7. CONCLUSIONS

The scientific value of the results obtained during the course of Project 415 have far surpassed the costs in
volved as part of the US-Hungary Science and Technology Joint Fund. By allowing the joint collaboration of re
search scientists from two National Surveys, it has been possible not only to transfer the knowledge and expertise 
from one institution to another, but more importantly, by the publication of this special issue, to make the science 
of resource assessment and geoenvironmental models available to a wider professional audience which, in turn, 
makes it possible for the science to be applied worldwide.
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