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25. Aeromagnetic data from 3 sites. Modified from 

Geoloa and Geophysics Ltd., 1969. 
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Figure 26. Aeromagnetic data for two sites. Modified from Hunting 

Geology and Geophysics Ltd., 1969. 
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in figure 28. 

Local topography can have a significant effect. River valleys and hills sometimes show 

related anomalies, where the shape is loosely related to the topography. Reasonably, the 

survey aircraft was unable to follow the steeper slopes and maintain an exact altitude in these 

conditions. This was probably one of the problems in the area of the Agrokipia mine, as 

discussed earlier. Such effects are often obvious by their shape ( eg. linear anomalies over river 

valleys). Figure 29 shows the effect of a topographic feature in the aeromagnetic data 

contours. Note that the relationship between the aeromagnetic anomaly shape and the 

topographic shape is not exact. 

Similarly, all gossans do not correspond to clearly defined magnetic lows. Problems such 

as line spacing and overwhelming topographic effects apply here as well. 

Discussion 

The aeromagnetic data must be viewed with some suspicion. Positioning errors are known 

to occur in the maps, but their extent and magnitude are not known. Consideration of 

individual anomalies indicates that the line spacing has caused important features of expected 

or known anomalies to be missed. Indeed, considering that the width of the expected anomaly 

of an ore body two hundred meters across is approximately seven hundred meters (see figure 

12), one might expect that they are very poorly defined and that the contouring may be quite 

misleading. The very critical factor of measurement height is suspected to be poorly controlled 

in some important areas, and is obviously impossible to control in others. 

Nevertheless, the geology of an area is without doubt reflected in the aeromagnetic maps. 
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Figure 28. An example of the aeromagnetic anomaly over a 
sediment outlier. 
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fiiure 29. The effect of a topographic feature in the aeromagnetic 

data. 
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Sizeable anomalies measured on the ground usually appear in the aeromagnetic data. Indeed, 

it is physically impossible that they do not occur at the altitude of the data and special 

circumstances must be imagined to explain any absence. Large scale variations in geology, with 

associated variations in rock magnetism, are clearly seen in the aeromagnetic data. 

While it is possible in many, if not most, cases to account for the aeromagnetic anomaly 

by the surface geology, the reverse is not true. Individual aeromagnetic anomalies or 

perturbations in the shape of these anomalies do not provide a good basis for estimating the 

local geology. There are too many uncertainties involved. The value of the aeromagnetic 

maps must lie in the forward instance: using known geology to account for as many anomalies 

as possible, and targeting the remaining anomalies in the most promising areas for further, 

more conclusive study, such as ground magnetic surveys. In many cases ground anomalies may 

be completely missed in the aeromagnetic data, and likely areas must be selected by other 

methods, such as promising geological structures. 

Examples of promising areas are not in short supply. A large proportion of the area 

underlain by strongly magnetized extrusives is covered by overburden, often to only shallow 

depths. This is commonly the case in the Agrokipia-Mitsero area where much of the exposure 

is limited to road cuts and river valleys. The edges of the vo 1 canics which are covered by 

marine sedimentary rocks are other possible target areas, although depth of burial will become 

an important factor here. 



Summary, Conclusions and Recommendations for Further Work 

It is useful at this time to summarize the results of the previous chapters, to draw any 

further conclusions that are warranted, and to consider how they may be applied. In addition, 

it is important to consider where, as well as how, these results may be used. 

The overriding aspect of the aeromagnetic data must be its unreliability on the scale of 

individual ore bodies and alteration zones. Uncertainty as to the position of the data, the 

measurement altitude inconsistency, and the finer details not resolved by the one-quarter mile 

line spacing colour any interpretation that may be made. 

This being taken into account, it is seen that the observed aeromagnetic anomalies on a 

larger scale do reflect the ground geology in areas where it is possible to make certain 

comparisons. This is required by the physics involved; the upwards extrapolation calculations 

indicate that sizeable anomalies present on the ground must be present in some way in the 

aeromagnetic data. 

Thus a limited amount of interpretation may be conducted from the aeromagnetic maps. 

Anomalies may be examined individually and some judgement made as to their source 

(sediment outliers, topographic feature, etc.). Examination of the actual area will be necessary 

to eliminate all possibilities other than zones of alteration and mineralization. Even then, the 

identifications will not be unique, as anomalies may also be caused by features that cannot be 

seen on the ground such as buried, non-magnetic bodies of rock, and some anomalies may not 

be resolvable in the aeromagnetics. 

The ground surveys show more promise of success. In all areas surveyed, the mineralized 
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zones are characterized by pronounced magnetic lows, with associated peaks on their 

peripheries. The uniqueness of these anomalies is not well established in the absence of 

control surveys of similar quality over known non-mineralized areas. However in all of the 

present surveys, the magnetic low over the mineralized zone was a predominant feature in the 

data. 

One situation in which a negative anomaly may not occur is at the Kokkinoiya mine. In 

all other cases, all mines surveyed are associated with some form of aeromagnetic anomaly, 

however distorted it may be. No hint of such is visible at Kokkinoiya. This may be due to 

inaccuracies in the aeromagnetic data (as discussed earlier) or to a different geological 

situation. The explanation of this situation is definitely of further interest. Clearly, a ground 

profile should be a high priority. 

Application of the Results 

The analysis of actual data from the Troodos leads us to ask several questions about the 

results. 

Firstly, where is the best location to apply these results? The most obvious restriction is 

that of rock type. Most of the economic sulfide bodies in Cyprus are found in the extrusives. 

This limits the area of interest to the lower elevations of the complex and excludes the 

intrusive rocks at higher topographic elevations. It does not exclude the surrounding 

sedimentary sequences beneath which the extrusives are buried to varying depths. In all of the 

sites surveyed, the anomaly from the mineralized zone was the most significant feature in the 

profile. However, the magnitude of the anomaly will be less, by direct proportion, over less 
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strongly magnetized units. This factor may be of importance when the rocks are overlain by 

overburden or a sedimentary sequence. 

Measurements made over flat terrain have a distinct advantage when analyzing magnetic 

data of this type. Happily, much of the extrusives are found under flat farmland and this may 

be used to advantage. Furthermore, when small topographic features are encountered, such 

as river gullies and small hills, they may be considered by weighting the data acquired. 

Anomalies caused by variations in magnetization may still be significant and resolvable by 

considering the shape and anticipated anomaly of the topographic feature. 

Depth of burial is another important factor. More deeply buried features may be obscured 

by surface effects. In ground surveys, features close to the surface predominate. Again 

happily, this is coincidental with economic interest; deeply buried bodies are less likely to be 

commercially viable. 

The depth of burial criterion restricts the area of application of the method in the 

sediments. On the northern flank of the ophiolite, assuming a dip of twenty degrees (taken 

from the geological maps - Bear, 1960), the volcanics will be buried under the sediment cover 

to a depth of two hundred meters at a distance of only 550 meters from the volcanic­

sedimentary contact. On the north-eastern tip of the ophiolite, where dips are shallower, the 

coverage may become more practical. Assuming a dip of five degrees in this area (Gass, 1960), 

the two hundred meter sediment burial contour lies over two kilometers from the contact. 

Indeed the presence of a volcanic inlier north-east of the main body of the ophiolite indicates 

that the volcanics may, in places, lie even closer to the surface than this simple calculation 

indicates. 
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To summarize, the most promising areas for further exploration of this type are the 

topographically flatter lying areas underlain by the extrusive sequence and the extensions of 

the ophiolite under the sediments, particularly to the east where the sediment dips are small. 

This is, of course, still a sizeable area. The temptation exists to use the aeromagnetic data to 

further restrict the possibilities. While this has been shown to be unreliable in some instances, 

some general correlation with the ground geology is evident. In the absence of other data, and 

with careful consideration of each anomaly and its several possible causes, the aeromagnetic 

maps may be used with caution in selecting among possible sites for ground surveys. Any 

pertinent geological information should be given preference, and additional information, such 

as airborne electromagnetic data (Hunting Geology and Geophysics Ltd., 1969 - flown in 

conjunction with the magnetics, and hence subject to many of the same uncertainties) may also 

be considered. 

As mentioned in the introduction, Hall et al. (in press -a) described the mineralized zones 

as being organized into strips cutting across the ophiolite and postulated that this distribution 

corresponds to cyclicity in the formation of the ophiolite. This cyclicity was seen to coincide 

to some degree with the locations of massive sulfide bodies and their associated features. 

Exclusion of areas not falling within these strips will help to further limit the number of 

possible targets. 

A further criterion which may be applied to limiting prospective areas is that of dike 

percentage. As noted in the introduction, the twenty five per cent dike contour seems to have 

some correlation with the occurrence of ore deposits (Yang, personal communication). Careful 

consideration of this feature may also limit the potential areas. 
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Possible Areas for Further Study 

As a final exercise, a detailed consideration of the geological and topographic maps of the 

Troodos was conducted to identify promising areas. The western section of the northern flank 

was rejected, as the topography is rugged and the present political situation makes access 

difficult. The southern half of the ophiolite is more complicated geologically due to the 

presence of the transform fault, and generally sparser in outcrop of extrusive units. Thus, the 

most promising general area seems to be the north-eastern section. 

The topography in this area generally becomes flatter towards the east. The mines and 

mineralized zones are, from the geological maps and Hallet al. (in press -a), generally grouped 

into three major zones: 

1. the Sha mining district and the extension of the ophiolite under the sediments to 

the north-east, 

2. the Kambia mining district, and 

3. the Mitsero-Agrokipia mining district. 

Of these, the first is preferred for its flat topography. Several aeromagnetic lows occur, and 

would provide a starting point for ground surveys. The area, showing mines, gossans, geology, 

aeromagnetic anomalies and potential targets is illustrated in figure 30. 



Figure 30. Potential sites for future exploration. 
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