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Summary  

The main purpose of this work is to process and interpret data from a small (~20 line-km)  25m 

separation, dipole-dipole (Dp-Dp) Induced Polarization (IP) and Resistivity survey collected over part of 

the  Heritage Project located on the Burin Peninsula in southern Newfoundland.  The area is the site of a 

newly discovered low sulfidation epithermal gold-silver prospect which is currently being explored by 

Puddle Pond Resources Limited (PPR). 

The data considered here includes approximately 10 km of IP collected in 2014 plus approximately 10 

km of IP collected in early July 2015. The 2015 data includes extensions to the previous lines along with 

several additional lines.  This report extends and essentially replaces a similar report (Diorio, 2014) 

which covered just the 2014 data. 

Unconstrained 2D models of the measured IP and resistivity data were calculated using off the shelf 2D 

inversion software to produce models of the resistivity and chargeability. These replace the conventional 

pseudosections and, among other things, present the result with a true depth scale. Models were 

evaluated and depth of investigation was determined to be approximately 60 to 80m.  Sections were 

prepared for resistivity and chargeability for each survey line and these were then use to construct level 

plans of both parameters at four horizontal slices at various depths below surface.  

Data was integrated with geology and drill results provided by PPR.  One of the most interesting 

anomalies closely follows the main mineralized zone known as the Eagle Zone. This suggests a strong 

empirical correlation between chargeability and this mineralized zone, probably due to pyrite or other 

sulfides spatially related with Au-Ag mineralization, though this remains to be confirmed.  Many 

anomalous chargeability zones have been identified and are discussed in this report and most appear to 

present potential for further follow-up. 
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Background  

 
Figure 1 Project location on geology map of Newfoundland. 

Regional Geologic Setting 

The project area (Figure 1) is located within the Avalon Zone, one of five techtonstratigraphic zones 

defined by Williams, 1979. The Avalon Zone is the result of the accretion of the Avalonia microcontinent 

to the Laurentia paleo-continent during the period 450 to 350 Ma (van Staal, 2007).The Burin Peninsula 

is located in the western margin of the Avalon Zone and has undergone several periods of deformation 

with the intensity of deformation broadly increasing from east to west. The structural history of the area 

is complex, the major deformational event(s) produced a series of open, isoclinal and recumbent folds 

with northwest dipping, shallow to steep axial planar schistosities. Vertical, transverse and thrust faults 

are common throughout the area. 



GeophysicsOne Inc.                          Heritage Project IP Interpretation, July 2015 5 

Project Scale Geology 

The most recent available mapping in the immediate vicinity of the IP survey grid is extracted from the 

Woodlands, 2013 as shown in Figures 2 and 3. 

 

Figure 2 Location of 2014-2015 IP/resistivity survey lines (red) on project scale geology from Woodlands 2013. The line 
segments covered in 2014 are enclosed by the yellow polygon. The blue rectangle shows the limit of detailed geology shown 
in Figures 3. 

The area north and west of the IP survey grid is principally underlain by the Hare Hills Tuff (HHT) 

comprised of felsic volcanics. The High Beach Basalts (HBB), which contacts the HHT along its southeast 

margin, is composed of a flow and tuff member as well as a red micaceous sandstone and conglomerate, 

representative of a volcanic arc type environment. The 2012 mapping outlined the newly recognized 

High Beach Andesite unit (HBA) to be a distinct lithologic unit which appears to be the exclusive host to 

the extensive epithermal alteration system of the Point May Epithermal System (PMES). The HBA 
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contains two members consisting of an andesite porphyry flow and a poorly sorted lithic tuff, indicative 

of a volcanic arc environment. Epidotization and saussuritization of the plagioclase and clasts of the HHA 

is due to a regional low-grade green schist metamorphism common throughout the area. (Woodlands, 

2013) 

While the 2014 survey was almost completely limited to the HBA the survey lines completed in 2015 

extend the coverage to the north and west into the HBB and HHT as shown in Figure 2. 

 

Figure 3 Detailed geology and drilling in the Eagle Zone, located in the central part of the IP coverage (After Woodlands, 
2013) See Figure 2 for location. 



GeophysicsOne Inc.                          Heritage Project IP Interpretation, July 2015 7 

Terrain and Survey Conditions  

The terrain on the Heritage Project is characterized as an extensive plateau area of wet, marshy to dry 

barrens punctuated by small hills and north-south trending, gentle ridges, typical of the landscape in this 

region. Outcrop is very sparse throughout the Heritage Project, essentially restricted to the hilltops and 

ridges, with rare exposures along some of the major streams and smaller, intermittent streams that 

drain the area. The low-lying areas, both wet and dry, appear to be covered by a widespread blanket of 

till and overlying soils, which exposed during the trenching, ranges in thickness generally between less 

than 0.5 and 2-3 metres. (Woodlands, 2013). Thin uniform till presents favorable environment of for IP 

surveys since it provides a suitable medium for making electrical contact with the ground without 

significant conductive cover which can mask the response from bedrock. 

Geophysics of Epithermal Gold Deposits  

Epithermal gold deposits are highly variable in form, ranging from thin quartz veins to large 

disseminated deposits, and are located in a variety of geological environments. Consequently, they 

exhibit a wide range of geophysical signatures. Hydrothermal alteration accompanying these deposits 

causes pronounced changes in the physical properties of the rocks. Magnetic susceptibility and 

remanence decrease due to the destruction of magnetite; the potassium content commonly increases 

causing an increase in radioactivity; the electrical resistivity changes by up to two orders of magnitude; 

and the density increases or decreases depending on the nature of the host rock and alteration 

processes (Irvine and Smith, 1990). Pertinent to the IP/ resistivity data considered here we may expect 

resistivity to either decrease dramatically due to the replacement of feldspars by clay or, conversely, it 

may increase dramatically due the introduction of silica. Parts of the system may be dominated by 

pyrite, or in some case base metal sulfides, and these can be expected to produce significant 

chargeability anomalies.  While these will be the main focus of the investigation here the correlation 

between pyrite or other sulfides and Au/Ag mineralization is not clear, so this must be kept in mind 

when using this data for interpretation and targeting. 
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Data Sets and Processing 

IP Data 

The IP survey data discussed here was acquired in May 2014 and July 2015 by Eastern Geophysics using 

a Phoenix IPT1 transmitter and Iris Lrec Pro receiver.   Approximately 18.8 km1 (16 lines) of time domain, 

dipole-dipole, and IP / Resistivity data collected using a dipole length of 25m and N separations of 1 

through 6 are the focus of the work here. The IP/Resistivity data cover an area extending approximately 

1.5km (N-S) and 1.8 km (E-W) (Figure 2).  Details of the operation are covered in the Eastern Geophysics 

2014 and 2015 logistics reports and are not covered again here. 

Current levels were consistently high with a mean of .45 amps and a range from .12 to 1.10 amps. Such 

levels are adequate to generate useful signal levels for IP measurements given the thin overburden and 

typically high resistivity of the local geology. Measured primary voltages were typically about .75 volts 

and ranged from 5.3 mV to almost 10 volts. In two instances voltage saturation at the shortest N 

separation may be problematic.  

Data was loaded into Geosoft and each IP decay curve was inspected for obvious deviations from a 

typical smoothly decaying voltage.  

In general the quality appears to be very good and only extremely rare spurious events were noted and 

deleted.  

Mag Data 

Mag data was provided only as a colored image without color bar or contours (Figure 4) so anomaly 

amplitudes are not known. Processing the mag data is not part of this work and the mag data is not 

integrated into this interpretation. 

                                                           

1 This is the end-to-end length of the survey coverage and excludes approximately 175m of overlap on each line 
that was extended during the 2015 survey  
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Figure 4 Mag data, as supplied. 

Data Processing 

Geophysical Inversion is a process that takes any set of geophysical observations collected on the 

surface or in the air (in this case voltages and apparent chargeability traditionally displayed as 

pseudosections) and determines a distribution of the physical parameters within the earth which could 

give rise to those measurements (in this case modeled resistivity and modeled chargeability). See Figure 

6. By this process factors such as topography (if available), geometric effects inherent in the electrode 

array and the effect of non-uniform resistivity are taken in to account. This permits the measured 

apparently chargeability and apparent resistivity (which traditionally are displayŜŘ ǿƛǘƘ ƻƴƭȅ άbέ 

separation as the vertical scale) to be replaced by modeled resistivity and chargeability which are 

generated at true vertical depth (Figure 6). The result, while still an approximate model due to a number 

of limitations, is generally much more directly comparable to drill results than conventional 

pseudosections.  
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Figure 5 Thematic representation of Inversion process. 

The inversions completed here are unconstrained2 2D inversions for each line of IP and Resistivity data 

and produce a series of 2D model cross sections of the earth.  These in turn were used to construct level 

plans (i.e. depth slices) extracted at various depths for each of the two parameters. 

Models of this sort are inherently non-unique which means that many different models could fit the 

data to the same level of accuracy and it can be demonstrated that if the models are allowed to be 

arbitrarily complex then an infinite number of such models can be created. However many of these 

models will be unjustifiably complex and geologically or physically unrealistic. This dilemma is avoided 

by forcing the model to be in some defined sense the simplest model that fits the data.  In this case we 

define the simplest model as the mathematically smoothest model. Such a model is unique however it is 

worth noting that many geologic contacts are relatively sharp so forcing the model to be smooth across 

such boundaries carries its own set of limitations.  

 

 

                                                           

2 Unconstrained inversion does not impose a priori geologic constraints on the model. 
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Figure 6 Chargeability inversion for L3300N. Top panel shows the measured data in pseudosection form. The bottom panel shows the inverted section. The middle panel shows the 
pseudosection data calculated from the model. The results illustrate that although the highest measured amplitudes are observed over the shallow anomaly at about -1275 a significantly 
stronger anomaly is responsible for the deeper source located near the centre of the section. 
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Depth of Investigation  

The depth of investigation (DOI) of the survey and resulting chargeability model can be challenging to 

estimate. Here the DOI is determined following the method of Oldenburg and Li, 1997.  Each 

chargeability inversion was computed twice. The first run used a starting and reference3 model which is 

essentially zero, representative of benign, background geology without any significant chargeability. The 

second run used a starting and reference model with a large uniform chargeability, in this case 50mV/V. 

Where the two resulting inverted models are nearly identical the result is heavily influenced by the 

measured data and we can have high confidence in the result. However, where the models differ 

significantly then we have lower confidence in the model because the result is dominated by initial, 

arbitrary conditions (i.e. the starting and reference models) and not by the data.  On the model sections 

a dashed yellow line shows the depth at which difference between the two model runs is 10% of the 

anomalous reference model (Figure 7). In the central part of the sections this is at a depth of 75m or so 

and is shallower towards the ends of each line where the measured data coverage is incomplete. This 

should not be treated as a hard and fast line of demarcation instead it should be used as a guideline with 

the model being more reliable above the line and less reliable below it. 

 
Figure 7 Chargeability model for Line3300N. The dashed yellow line indicates the approximate depth of investigation. 

Data Presentation  

All data is presented as sections (e.g. Figure 7) and plans  for both the chargeability model and resistivity 

model at various depths from 28m to 80m below surface (e.g. Figure 8 and 9). All the chargeability plans 

and sections use an identical linear color stretch from 0 to 16 mV/V. All the Resistivity plans and sections 

use an identical non-linear color stretch which has an equal area colour distribution for a plan 

constructed at a depth of 44m, approximately through middle of the models.  

                                                           

3 ¢ƘŜ άǊŜŦŜǊŜƴŎŜ ƳƻŘŜƭέ ƛǎ ǳǎŜŘ ƛƴ ǘƘŜ ƳƻŘŜƭƭƛƴƎ ǇǊƻŎŜǎǎ ǘƻ ƛƴŦƭǳŜƴŎŜ ǘƘƻǎŜ areas which are not well constrained 
by the available data, for example deep regions or regions off the ends of the coverage. It is usually set to a non-
anomalous value (~0 in the case of chargeability) so the resulting inversion model will smoothly relax to this value 
ǊŀǘƘŜǊ ǘƘŀƴ ŘǊƛŦǘƛƴƎ ƛƴǘƻ ǳƴŎƻƴǘǊƻƭƭŜŘ ŀƴƻƳŀƭƻǳǎ ƭŜǾŜƭǎΦ  ¢ƘŜ άǎǘŀǊǘƛƴƎ ƳƻŘŜƭέ ƛǎ ǎƛƳǇƭȅ ǘƘŜ ƛƴƛǘƛŀƭ ƎǳŜǎǎ ǘƘŀǘ ǘƘŜ 
iterative process commences with.  
























