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Presenter
Presentation Notes
With the relatively recent uptick in uranium prices, the exploration for uranium and other critical minerals has become of increased interest to prospectors in Newfoundland and Labrador. Use of government owned scintillometer by local prospectors is on the rise, so todays presentation will run through the common uses of these devices and after this presentation will have a hands on demonstration with some hand samples.


B
Commodities of Interest:

* Increased interest in uranium and
rare-earth elements along with other
critical minerals.

* Prospecting for these targeted
minerals is aided by the use of
scintillometers in the field.

Uranium Spot Price

e
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Source: rogermontgomery.com
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Presentation Notes
Prospecting activities are generally focused on particular commodities depending on markets, and interest in uranium has been steadily increasing over the last several years. 
Uranium now at a 12 year high
The last intensive period of uranium-related exploration in the province occurred from the mid- to late 2000s, when the price of uranium topped out at $140/lbs. 
Shown here on the right are claims covering that period and you can spot some of the uranium related activities:
CMB
Deer Lake basin
Hermitage Flexure area
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Area Selection:

MINERAL COMMODITIES OF
¥ NEWFOUNDIAND AND LABRADOR

Geological Survey
Mineral Commodities Series

Nomber 5
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Presentation Notes
Before heading out into the field with a scintillometer, you first have to have a target. 
There a couple good places to start when it comes to exploring for REE’s and uranium, a few examples of which I’ve shown here. 
The commodities series report on rare-earth elements in Nfld. And Lab
The commodities series report on uranium in Nfld. And Lab
The area also some element specific reports such as “Uranium in Till, Burin Peninsula“
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Area Selection:
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Presenter
Presentation Notes
Prospecting efforts for radioactive elements are generally targeted around intrusions and volcanic rocks, although sedimentary rocks such as the Deer Lake basin and Bay St. George subbasin when looking for uranium. 
The main area for uranium in Labrador is the Central Mineral Belt, while REE’s can be found in the western CMB as well as along the SE coast. 
In NL the main areas of uranium are within the Deer Lake and Bay St. George basins, as well as the Hermitage Flexure, Baie Verte Peninsula and Burin Peninsulas.  
But you could target any one of these areas underlain by intrusive or volcanic rocks shown here on the map as a starting point of your investigations, then you look to see are there any potential anomalies in your area of interest. 
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Area Selection:
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Presentation Notes
As of last week, much of the Hermitage area is staked in relation to the ongoing surge in gold exploration in the province, but most of the Deer Lake basin area remained open for staking. 
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“New” Discoveries:
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Presentation Notes
Wisker Valley – new uranium discovery in late 2000s
Amanda zone returned assays of up to 0.9% U3O8
Work conducted by Golden Dory Resources expanded the number of uranium showings in the area of the historical Radex occurrence. 
Not all occurrences are captured within the MODS database, so some research of previous exploration efforts can pay off.
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Presenter
Presentation Notes
Regional lake sediments are good at highlighting potential areas of interest. As shown here the CMB portion of Lab stands out as being enriched in uranium, but there are also main other areas with large black dots represent anomalous values of uranium and potential prospecting targets. 
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Presenter
Presentation Notes
Another exploration tool are airborne radiometric surveys. Although when dealing with such surveys it should be noted that the source of the radiometric high can be related to either the presence of U, Th or K. Such surveys general highlight intrusive units and areas dominated by felsic volcanic rocks. 
It should also be noted, and the same goes for when using the scintillometer in the field, just a few feet of cover, can greatly diminish the overall signal related to a radioactive occurrence, so sometimes even subtle anomalies may be indicative of stronger mineralization located under cover. 
We’ll zoom in on this radiometric high at the northern end of the Burin Peninsula. 
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Figure 3a. Distribution of uranium (U) in till, north half. Brown data points are from Batterson and Tavior (2006).


Presenter
Presentation Notes
So the area of the radiometric high on the previous slide, is also associated with elevated U in tills, which locally display a spatial association with the contact margin of this granitic unit. 
So something like this would be a target for follow-up in the field using a scintillometer.
Google Earth is another good tool to use when doing area selection. This area is fairly open and covers a fairly large area. I’ve heard anecdotally of people actually using scintillometers on ski-doo, and although the snow cover diminishes the signal response, it’s a great way to survey large areas and hone in on potential areas of anomalous radioactivity. 
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Handheld scintillometers:

* Measures gamma radiation generated
from long-lived radioactive elements
(uranium, thorium and potassium)

* Rapid and effective means of quickly
identifying areas of elevated
radioactivity in the field

* But keep in mind background
radioactivity varies with the underlying
geology, and beware the effect of
ground cover and the mass effect of

large outcrops.
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Presentation Notes

So now were to the point where we’re ready to head out and use a scintillometer in the field.
First off there are a couple of different models of scintillometers in use. First when I started out looking at uranium I had the GS-110 shown here in the lower right hand corner. Then later on I graduated to the new model shown in the upper right, the RS-120, which has a few added features such as determining the background radioactivity for your immediate area. 

These instruments aren’t weather proof, but they work just as good taped up inside a plastic sample bag, should the weather not cooperate when prospecting. 
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Handheld scintillometers:

e The GR-110is an older model
scintillometer

* Dial allows for mode selection
* B — battery check/display test
e 1—1sec. readings
10— 10 sec. readings
 HE — for higher-level areas

* Positive points:
* The unitis ruggedized for field
* Long battery life

* Negative points:
* No automatic background
detection

 Constant sound



Presenter
Presentation Notes
The red dots shown here on the instrument in the lower middle photo show the location of the sensors and where you should hold a sample to collect readings. 
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Presentation Notes
Insert video of older model start-up.





Handheld scintillometers:

e The RS-120 is a more
modern unit

* Positive points:

e Acquires background upon
startup

* Higher upper detection limit

* Negative points:
e Shorter battery life
* More prone to getting wet
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Presenter
Presentation Notes
Insert video of newer model start up. 
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Sources of Radioactivity:

* Long-lived radioactive elements include uranium (U), thorium (Th)
and potassium (K).

e Potassium anomalies can generally be disregarded; this is generally a
major component of granite intrusions, hence their higher
background and prominent radiometric signatures.

* Uranium and thorium commonly occur together in magmatic rocks,
and are often enriched with rare-earth element mineralization.
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Presentation Notes
What are the different radioactive elements
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Common rock types associated with elevated radioactivity:

* lgneous (Intrusive and volcanic
rocks)

e Mafic (0.1-3.5 ppm)
* Felsic (1.0-20 ppm)

* Sedimentary
e Shale (1-15 ppm)
 Black shale (3-1000 ppm)

* High-grade uranium (NL) ~900
ppm

Mineralized pegmatite, containing 140 CPS; assayed 525 ppm U.
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Presentation Notes
Beware of cover!
Mass effect
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Determining background:

 Beware the mass effect, where
abundant low-grade enrichment
gives strong signal response.

* Boggy areas can also be associate
with elevated radioactivity due to
the leaching of uranium from
nearby rock sources.

* Anomalous radioactivity — 2x to 3x
background.

TOTAL COUNT

T e e R

Canacli kg

Oneschuk et al., 2009
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Presentation Notes
Madsen Lake area of the CMB associated with a strong radiometric signature, and although there is some uranium mineralization in the area, outcrops that consistently give readings of 300-400 cps, only return assay results of <50 ppm U. 
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Presentation Notes
This can be done from the map scale to the outcrop scale. 
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Real time data:

* Scintillometer allows the
identification of sample sites
in the field

* 3S-15-088: 1200 cps in outcrop; 250 cps
in the bag; assay results of 77 ppm U.
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Presentation Notes
- Record actual counts in the bag once sample is collected. 


Counts in the bag:
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The effect of cover:

e Surficial cover greatly reduces the detectable radioactivity; the same
goes for bodies of water.

* Digging a small test pit in area of anomalous radioactivity may result
in increased counts per second (CPS).

* Potential masking of signal should be taken into account when
reviewing results from airborne radiometric surveys.
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Health and Safety:

 Two main ways for radioactive
material to enter the body
* |[ngestion
* Inhalation

* Avoid inhalation of rock dust when
sampling highly radioactive material

inhalation

Source: ablemployment.com

* Practice good hygiene
* Wash hands before eating
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Presentation Notes
Heath and Safety slide
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Summary:

 Scintillometers provide a fast and effective way of identifying
anomalous radioactivity in the field and helps direct sampling.

* Allows vectoring towards areas of increased radioactivity, even in
areas with no outcrop, but shallow cover.

* Scintillometers can be used to produce radiometric maps over areas
of interest, but systematic record keeping is key.

* Double check samples once collected in areas away from radioactive
outcrop to ensure a suitable sample was collected.
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Presentation Notes
Summary Slide
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