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Summary 

Magnetite and Niobium (Nb) mineralization has been observed in carbonatite of the Clay-
Howells Alkalic Rock Complex for more than 50 years (Sage, 1988).  Shklanka (1968) estimated 
a non 43-101 compliant resource of 10 million tonnes of Iron Ore for Clay-Howells Carbonatite. 

Rare Earth Metals Inc. has focused on searching for economically significant rare earth element 
(REE) deposits throughout North America with superior existing infrastructure or potential 
infrastructure for mine development. Rare earth element production comes primarily from China 
and recent announcements of quota reductions to preserve resources have highlighted the need to 
seek alternative sources for these elements throughout the rest of the world. 

The patent claims covering the main carbonatite deposit were acquired in 2009. Additional 
claims were staked shortly thereafter to cover the known extent of the Clay-Howells Alkalic 
Rock Complex. 

An airborne radiometric and magnetic survey was flown in 2010. Thirteen magnetic anomalies 
were deemed significant and 8 of the 13 were drilled in 2011. 

Drilling in 2010 on the Clay-Howells property delineated near surface REE - Nb mineralization 
over a strike length of 700 metres and to a vertical depth of up to 250 metres from the surface. 
Mineralization is hosted in a magnetite bearing carbonatite and geochemical analysis of the drill 
core show that the Clay-Howell Fe - REE deposit is light rare element (LREE) enriched.  

Drilling activities in 2011 were conducted during the period February 28th to April 10th, 2011.  
Drilling targeted regional magnetic anomalies around the Clay-Howells Alkalic Complex. A 
total of 2154.5 metres of drill core and 235 samples were recovered from 8 diamond drill holes. 

Mineralization was encountered in three holes: DDH CH-11-02, DDH CH-11-06 and DDH CH-
11-08. DDH CH-11-02 intersected a number of massive magnetite bands that have elevated rare 
earth element (REE), niobium(Nb),  and iron  (Fe) mineralization, but otherwise REE’s and Nb 
mineralization are not significant. The most significant intersection of REE mineralization is in 
DDH CH-11-08 that has an aggregate width of thirty metres of magnetite-bearing carbonatite at 
57.2-73m, 94.17-101.62m and 141.1-144.43m depth intervals. 



 

1.0  Introduction 

1.1 Location, Access and Physiography 
The Clay-Howells Property is located in northern Ontario, approximately 70 km north of the 
community of Kapuskasing (Figure 1). The mining claims and patents can be easily accessed by 
4x4 pick-up truck using an all-weather access road from Kapuskasing and an abandoned logging 
road named CSR-8. CSR-8 was reconditioned to allow year round access to the property. 
Northern  and north-eastern portions of property can also be accessed by boat by traveling down 
the Kapuskasing River from a boat launch located approximately 25km north of Kapuskasing 
along the all weather access road. Drilling activities were staged from a camp located at UTM 
coordinates 4213982E and 5522864N (Zone 17, NAD 83) 

Relief over most of the property is gentle to moderate and generally does not exceed 7m – 8m. 
Bedrock exposure is very poor, with the majority of the outcrop located in the north – northeast 
portion of the property. Outcrops tend to be low-lying, rounded and separated by wide swaths of 
swamp or thick forest cover. 

1.2 Property Summary and Claim Status 
The Clay-Howells Property is owned 100% by Rare Earth Metals Inc. and is comprised of 56 
contiguous mining claims and 44 patents (Figure 2). The details of each mining claim are listed 
in Table 1. Initial staking was conducted in 2009 after the rights to existing patents were secured.  

2.0 Previous Work 

2.1 Geological Work 
Bennett et al. (1967a) completed the first geological work on the property with a reconnaissance 
mapping program of the Clay-Howells Alkalic Rock Complex. A K-Ar isotopic age of 1010 Ma 
was obtained by Gittins et al., as well in 1967. A B.Sc. thesis was completed by P. Chamois in 
1977 and another isotopic age (Rb/Sr) of 1072 +/- 16 Ma was obtained by Bell and Blenkinsop 
in 1980.  

2.2 Exploration Work 
The first recorded exploration work on the property dates back to 1954 with the completion of an 
airborne electromagnetic survey by Lundberg Exploration Limited, and 2000 feet of drilling that 
was completed by a grubstake syndicate of Lundberg Employees (Sage 1988). 

Six diamond drill holes, totalling 1124m was drilled by the Hopkins Township Syndicate in 
1956. The target of the drilling was an aeromagnetic anomaly in the centre of Hopkins 
Township. The core was described as monzonite to gabbro with disseminated magnetite (ODM-

GSC 1964a). 
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In 1957, the Chibougamau Mining and Smelting Company completed a ground magnetometer 
survey along with 3 diamond drill holes totalling 579.7m on the Spencer Option, located on the 
eastern portion of the Clay-Howells Alkalic Rock Complex. Only minor concentrations of 
magnetite were encountered in these holes (Sage 1988).  

A second ground magnetometer survey and a further 936.7m (5 diamond drill holes) was drilled 
on another claim group located on the southeast portion of the Complex, known as the Bradley 
Option. Only minor concentrations of carbonate and hornblende, along with syenite, were 
intersected in these holes (Sage 1988). 

A year later, the Mattagami Mining Company Limited, a subsidiary of the Pickands Mather 
Company, the Steel Company of Canada and Interlake Iron Corporation completed a ground 
magnetometer survey over the same aeromagnetic anomaly that was originally discovered by the 
Lundberg Exploration Limited. Upon completion of the survey, 4539m of drilling was conducted 
that outlined a northeast striking carbonatite body 1050m long and 90m wide (Sage, 1988).  
 
At the same time that the Mattagami Mining Company Limited was outlining the magnetite 
carbonatite body (1958), Bewabik Minerals Limited completed two diamond drill holes totalling 
827.2 m on claim S-78793. Only minor concentrations of magnetite were intersected (Sage 
1988). 
 
The most recent exploration work was conducted by Argor Explorations Limited in 1966. One 
diamond drill hole totalling 153m was completed on an airborne geophysical anomaly on the 
northwest portion of the complex, near the contact between the syenite and host gneisses. The 
drill hole intersected disseminated to massive pyrite and pyrrhotite, in association with 
paragneiss. 
 
Rare Earth Metals acquired the patent rights around the carbonatite body in 2009, after a due 
diligence program consisting of re-sampling of old drill core stored at the Ministry of Northern 
Development and Mines in Timmins, ON.   
 
During the period of January to March 2010, Rare Earth Metals completed a diamond drilling 
program on the main carbonatite body consisting of 5432.5 metres of drill core and 1825 samples 
from 18 drill holes (Penney and Nielsen, 2011). 
 
A follow up airborne radiometric and magnetic Survey was flown to search for the presence of 
additional magnetite bearing carbonatite bodies and/or radiometric anomalies  with potential to 
host rare earth element mineralization (Nielsen, 2011). 
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Table 1: List of staked claims. 

Claim 
Number 

Recording 
Date 

Claim Due 
Date 

Percent 
Option Township/Area Registered 

4252257  7-Oct-09 7-Oct-11 100.00% CLAY 
Rare Earth Metals Inc. 

4252258  7-Oct-09 7-Oct-11 100.00% CLAY 
Rare Earth Metals Inc. 

4252265  7-Oct-09 7-Oct-11 100.00% CLAY 
Rare Earth Metals Inc. 

4252252  7-Oct-09 7-Oct-11 100.00% HOWELLS 
Rare Earth Metals Inc. 

4252254  7-Oct-09 7-Oct-11 100.00% HOWELLS 
Rare Earth Metals Inc. 

4252255  7-Oct-09 7-Oct-11 100.00% HOWELLS 
Rare Earth Metals Inc. 

4252256  7-Oct-09 7-Oct-11 100.00% HOWELLS 
Rare Earth Metals Inc. 

4252262  7-Oct-09 7-Oct-11 100.00% HOWELLS 
Rare Earth Metals Inc. 

4252263  7-Oct-09 7-Oct-11 100.00% HOWELLS 
Rare Earth Metals Inc. 

4252264  7-Oct-09 7-Oct-11 100.00% HOWELLS 
Rare Earth Metals Inc. 

4252259  8-Oct-09 8-Oct-11 100.00% CLAY Rare Earth Metals Inc. 

4252260  8-Oct-09 8-Oct-11 100.00% CLAY Rare Earth Metals Inc. 

4252266  8-Oct-09 8-Oct-11 100.00% CLAY Rare Earth Metals Inc. 

4252273  8-Oct-09 8-Oct-11 100.00% HOPKINS Rare Earth Metals Inc. 

4252274  8-Oct-09 8-Oct-11 100.00% HOPKINS Rare Earth Metals Inc. 

4252278  8-Oct-09 8-Oct-11 100.00% HOPKINS Rare Earth Metals Inc. 

4252279  8-Oct-09 8-Oct-11 100.00% HOPKINS Rare Earth Metals Inc. 

4252282  8-Oct-09 8-Oct-11 100.00% HOPKINS Rare Earth Metals Inc. 

4252283  8-Oct-09 8-Oct-11 100.00% HOPKINS Rare Earth Metals Inc. 

4252261  8-Oct-09 8-Oct-11 100.00% HOWELLS Rare Earth Metals Inc. 

4252267  8-Oct-09 8-Oct-11 100.00% MOWBRAY Rare Earth Metals Inc. 

4252268  8-Oct-09 8-Oct-11 100.00% MOWBRAY Rare Earth Metals Inc. 

4252269  8-Oct-09 8-Oct-11 100.00% MOWBRAY Rare Earth Metals Inc. 

4252270  8-Oct-09 8-Oct-11 100.00% MOWBRAY Rare Earth Metals Inc. 

4252271  8-Oct-09 8-Oct-11 100.00% MOWBRAY Rare Earth Metals Inc. 

4252272  8-Oct-09 8-Oct-11 100.00% MOWBRAY Rare Earth Metals Inc. 

4252275  8-Oct-09 8-Oct-11 100.00% MOWBRAY Rare Earth Metals Inc. 

4252276  8-Oct-09 8-Oct-11 100.00% MOWBRAY Rare Earth Metals Inc. 

4252277  8-Oct-09 8-Oct-11 100.00% MOWBRAY Rare Earth Metals Inc. 

4252280  8-Oct-09 8-Oct-11 100.00% MOWBRAY Rare Earth Metals Inc. 

4252281  8-Oct-09 8-Oct-11 100.00% MOWBRAY Rare Earth Metals Inc. 

4251421  22-Oct-09 22-Oct-11 100.00% HOPKINS 
Rare Earth Metals Inc. 

4251422  22-Oct-09 22-Oct-11 100.00% HOPKINS 
Rare Earth Metals Inc. 

4251423  22-Oct-09 22-Oct-11 100.00% HOPKINS 
Rare Earth Metals Inc. 

4251424  22-Oct-09 22-Oct-11 100.00% HOPKINS 
Rare Earth Metals Inc. 
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4251425  22-Oct-09 22-Oct-11 100.00% HOPKINS 
Rare Earth Metals Inc. 

4251426  22-Oct-09 22-Oct-11 100.00% HOPKINS 
Rare Earth Metals Inc. 

4248652  18-Nov-09 18-Nov-11 100.00% HOPKINS Rare Earth Metals Inc. 

4248653  18-Nov-09 18-Nov-11 100.00% HOPKINS Rare Earth Metals Inc. 

4248654  18-Nov-09 18-Nov-11 100.00% HOPKINS Rare Earth Metals Inc. 

4248655  18-Nov-09 18-Nov-11 100.00% HOPKINS Rare Earth Metals Inc. 

4248657  19-Jan-10 19-Jan-12 100.00% HOWELLS Rare Earth Metals Inc. 

4248658  19-Jan-10 19-Jan-12 100.00% HOWELLS Rare Earth Metals Inc. 

4251791  22-Feb-10 22-Feb-12 100.00% HOPKINS Rare Earth Metals Inc. 

4251792  22-Feb-10 22-Feb-12 100.00% HOPKINS Rare Earth Metals Inc. 

4251793  22-Feb-10 22-Feb-12 100.00% HOPKINS Rare Earth Metals Inc. 

4251794  22-Feb-10 22-Feb-12 100.00% HOPKINS Rare Earth Metals Inc. 

4248659  22-Feb-10 22-Feb-12 100.00% HOWELLS Rare Earth Metals Inc. 

4248660  22-Feb-10 22-Feb-12 100.00% HOWELLS Rare Earth Metals Inc. 

4251420  11-Jun-10 11-Jun-12 100.00% MOWBRAY Rare Earth Metals Inc. 

4248230  25-Jun-10 25-Jun-12 100.00% HOPKINS Rare Earth Metals Inc. 

4248225  25-Jun-10 25-Jun-12 100.00% HOWELLS Rare Earth Metals Inc. 

4248226  25-Jun-10 25-Jun-12 100.00% HOWELLS Rare Earth Metals Inc. 

4248227  25-Jun-10 25-Jun-12 100.00% MOWBRAY Rare Earth Metals Inc. 

4248228  25-Jun-10 25-Jun-12 100.00% MOWBRAY Rare Earth Metals Inc. 

4248229  25-Jun-10 25-Jun-12 100.00% MOWBRAY Rare Earth Metals Inc. 

 

Table 2: List of patent claims. 

Patent Claim Township/Area 
P41127 CLAY (M-0448) 
S78504 CLAY (M-0448) 
S78505 CLAY (M-0448) 
S78506 CLAY (M-0448) 
S78507 CLAY (M-0448) 
S78508 CLAY (M-0448) 
S78509 CLAY (M-0448) 
S78530 CLAY (M-0448) 
S78531 CLAY (M-0448) 
S78532 CLAY (M-0448) 
S78533 CLAY (M-0448) 
S78534 CLAY (M-0448) 
S78535 CLAY (M-0448) 
S78536 CLAY (M-0448) 
S78537 CLAY (M-0448) 
S78538 CLAY (M-0448) 
S78539 HOWELLS (G-0894) 
S78540 HOWELLS (G-0894) 
S78541 HOWELLS (G-0894) 
S78542 HOWELLS (G-0894) 
S78543 HOWELLS (G-0894) 
S78544 HOWELLS (G-0894) 
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S78545 HOWELLS (G-0894) 
S78546 HOWELLS (G-0894) 
S78547 HOWELLS (G-0894) 
S78548 CLAY (M-0448) 
S78549 CLAY (M-0448) 
S78550 CLAY (M-0448) 
S78551 CLAY (M-0448) 
S78552 CLAY (M-0448) 
S78553 CLAY (M-0448) 
S78554 CLAY (M-0448) 
S78555 CLAY (M-0448) 
S78556 CLAY (M-0448) 
S78557 CLAY (M-0448) 
S78558 CLAY (M-0448) 
S78559 CLAY (M-0448) 
S79179 CLAY (M-0448) 
S79180 CLAY (M-0448) 
S79181 CLAY (M-0448) 
S79182 CLAY (M-0448) 
S79183 CLAY (M-0448) 
S79184 CLAY (M-0448) 
S79185 CLAY (M-0448) 
S79191 CLAY (M-0448) 

 

3.0 Regional Geology 
The Clay-Howells property is underlain by rocks of the Clay-Howells Alkalic Rock Complex 
(Table 3). The Clay-Howells Alkalic Rock Complex is described by Sage (1988) as a composite 
mushroom shaped intrusion within the Kapuskasing Sub-Province of the Superior Province of 
the Canadian Shield. The complex is Late Precambrian (Rb/Sr age of 1072 +/- 16 Ma) in age 
(Bell and Blenkinsop, 1980). 

The Clay-Howells Alkalic Rock Complex is comprised of 2 broad types of silica over-saturated 
syenitic rocks intruding a sequence of  Early Precambrian aged paragneisses and orthogneisses 
that have been regionally metamorphosed to the upper amphibolite - granulite facies typical of 
the Kapuskasing Sup-Province (Sage, 1988).  
 
The first type is a coarse grained, grey – green, pyroxene syenite that occupies the centre of the 
complex and is the most abundant. The second type is a variably textured, red – brown, pyroxene 
syenite that is located along the margins of the Complex in contact with the host gneisses, and is 
commonly xenolithic (Sage, 1988). 
 
A dike like magnetite bearing carbonatite intrudes the syenite in the south-east portion of the 
Complex.  The Silico-carbonatite is contains 0 to 50% biotite, 10 to 80% magnetite, 20 to 55% 
carbonate, 10 to 20% aegirine-augite and approximately 5%  apatite (Sage, 1988). Previous  

8



 

drilling has indicated a northeast-striking carbonatite body 1050 m long, 90m wide, composed of 
10% to 80% magnetite. The body dips 60 degrees northwest and is estimated to contain 10 
million tonnes of mineralization (Shklanka 1968).  
 
A group of late dike rocks intrude the Clay-Howells Alkalic Rock Complex. These are observed 
in the north portion of the Complex along the Kapuskasing and Mattigami Rivers. The dike rocks 
include an Amphibole Syenite and a Melanocratic Syenite (Sage 1988).  
 
 
 Table 3: Table of Lithological Units of the Clay Howells Alkalic Rock Complex (taken from Sage, 1988) 

CENOZOIC 
QUATERNARY 

Recent and Pleistocene 
Stream, lake, and swamp deposits; glacial deposits. 

Unconformity 
LATE PRECAMBRIAN (PROTEROZOIC) 

CLAY-HOWELLS ALKALIC ROCK COMPLEX 
Dike Rocks* 
Amphibole syenite, generally with trachytoid texture; melanocratic 
amphibole-pyroxene-oligoclase syenite. 

Intrusive Contact 
Carbonatite! 
Silicocarbonatite (biotite-magnetite-carbonate-aegirine-augite-apatite rock); 
carbonatite; magnetite-rich rock. 

Intrusive A, Gradational Contacts 
Syenite Contact Rock 
Mafic biotite-amphibole-pyroxene syenite; granoblastic aegirine-augite syenite; 
fine-grained syenite with dark mafic veins; alkalic granite, probably dikes. 

Gradational Contact 
Syenitic Rocks 
Green, olivine-bearing, biotite-amphibole, pyroxene syenite; brown 
olivine-bearing, biotite-amphibole (hornblende)-pyroxene syenite; 
biotite-clinopyroxene-amphibole granite; fine-grained olivine-bearing, 
biotite-amphibole-pyroxene syenite; inhomogeneous syenite, aplitic fracture 
fillings; red-brown, amphibole-pyroxene-biotite syenite; biotite gabbro. 

Intrusive Contact 
MIDDLE PRECAMBRIAN (PROTEROZOIC) 

MAFIC INTRUSIVE ROCKS 
Diabase; pyroxene-porphyritic diabase; feldspar-porphyritic diabase. 

Intrusive Contact 
EARLY PRECAMBRIAN (ARCHEAN) 

LATE FELSIC INTRUSIVE ROCKS* 
Granite to quartz monzonite dikes; granitic pegmatite. 

Intrusive Contact 
MAFIC INTRUSIVE ROCKS* 

Metagabbro; porphyritic metagabbro dike. 
Intrusive Contact (?) 

FELSIC INTRUSIVE ROCKS* 
Trondhjemite to granodiorite (?) dikes. 

Intrusive Contact 
GNEISSIC ROCKS 

Garnet-biotite-clinopyroxene-amphibole-quartz-feldspar paragneiss; 
biotite-clinopyroxene-quartz-feldspar orthogneiss; amphibolite. 
 

NOTES 
*Age relationships difficult to establish. 
! These rocks do not outcrop, but were intersected in drillholes of Pickands Mather Company. 
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4.0 Assessment Work Completed and Results 
The following sections will detail the diamond drilling activities completed on the property in 
between February 28th and April 10th, 2011. 

There are 15 accepted rare earth elements known as the lanthanides with atomic numbers 57 to 
71 and are listed as follows: lanthanum, cerium, praseodymium, neodymium, promethium, 
samarium, europium, gadolinium, terbium, dysprosium, holmium, erbium, thulium, ytterbium, 
and lutetium. 

Promethium is a synthetic element which does not occur naturally and therefore is not included 
in the assay report. Yttrium is considered a rare earth since it exhibits similar chemical 
properties.  

It has been industry practice to report rare elements as a percentage oxide. The elements are 
initially reported from the lab in parts per million. The elements are converted to oxides with the 
following molecular formulas, La2O3, Ce2O3, Pr2O3, Nd2O3, Sm2O3, Eu2O3, Gd2O3, Tb2O3, 
Dy2O3, Ho2O3, Er2O3, Tm2O3, Yb2O3, Lu2O3, and Y2O3. Rare earth oxides are reported as total 
rare earth oxides (TREO) which is a simple addition of the percentages of the above 15 
components 

Rare earth oxides are further classified as light rare earth oxides (LREO) which includes La2O3, 
Ce2O3, Pr2O3, Nd2O3 and Sm2O3, and heavy rare oxides (HREO) which includes Eu2O3, Gd2O3, 
Tb2O3, Dy2O3, Ho2O3, Er2O3, Tm2O3, Yb2O3, Lu2O3, and Y2O3. 

As a rough measure of the value of an assay, heavy rare earth elements (HREO) are reported as a 
percentage of total rare earth oxides (TREO). All composite TREO values are reported as length 
weighted averages. 

4.1 Drilling 
Diamond drilling activities were conducted on the Clay-Howells Property from February 28th 
and April 10th, 2011. Landdrill International Inc. was contracted to carry out the drilling 
operations. Whisk Air Helicopters of Thunder Bay, Ontario, was contracted to provide helicopter 
support. 

Drill hole locations and alignment were controlled using a Reflex Alignment Positioning System 
(APS). The attitude of the drill hole was tracked using a Reflex Maxibore II system which is not 
affected by strong magnetic fields. Maxibore surveys were completed by Rare Earth Metals Inc. 
employees. 

Eight drill holes were completed to test strong aeromagnetic anomalies around the Clay-Howells 
Alkalic Rock Complex for carbonatite – magnetite hosted REE –Nb mineralization (Map 1). A 
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total of 2154.5 metres of core was recovered and 235 samples were collected. Table 4 contains a 
summary of the statistics for each hole. The Certificates of Analysis that contain the original lab 
results for each sample is located in Appendix E. 

Table 4: Summary of drill hole statistics. 

DDH 
ID 

Easting Northing 
Claim / Patent 

Numbers 
Start Date End Date 

Depth 
(m) 

Angle Azimuth 
Samples 
Collected  

CH-11-
01 419805 5526025 4251420 28-Feb-11 4-Mar-11 201 -45 269.5 4 

CH-11-
02 425379 5521826 S78547  5-Mar-11 11-Mar-11 441 -45 68.5 75 

CH-11-
03 424209 5521003 4252255  12-Mar-11 15-Mar-11 240.45 -45 83.1 5 

CH-11-
04 423475 5520006 4252265  15-Mar-11 20-Mar-11 285 -45 144.4 6 

CH-11-
05 425423 5519471 4252258  21-Mar-11 23-Mar-11 177 -70 318 2 

CH-11-
06 

425818 5519301 

 
4252258 

 

23/03/2011 
-  

01/04/2011 

26/03/2011 
-  

03/04/2011 
213 -88 135 24 

CH-11-
07 426857 5518486 4252257  27-Mar-10 30-Mar-10 342 -45 149.1 19 

CH-11-
08 424188 5518596  S78532 4-Apr-11 7-Apr-11 255 -45 148.1 100 

UTM Nad 83, Zone 17N Total 2154.5   Total  235 
 

One hole was drilled on each setup (Cross Sections A – H, Map Pocket).  

Table 5: Summary of mineralized intersections. 

Hole From  
(m) 

To 
 (m) 

Interval 
(m) 

TREO 
% 

Fe2O3(T) 
% HREO% Nb2O5% 

CH-11-
02 269.00 295.90 26.9 0.12 51.55 6% 0.07 

CH-11-
06 82.5 89.4 6.9 0.57 18.33 11% 0.15 

CH-11-
08 

 
57.2 73 15.8 0.67 48.41 2% 0.05 

and 
94.17 117.65 23.48 0.46 33.48 4% 0.054 

 

The highest TREO values returned were 0.67% over 15.8 metres from DDH CH-11-08 and 
0.57% over 6.9 metres from DDH CH-11-06. The REE bearing intersection in DDH CH-11-08 is 
hosted by massive magnetite bands. The location of this hole suggests that this intersection is 
possibly related to a second lens of magnetite carbonatite mineralization. 
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CH-11-02 targeted a prominent bulls-eye magnetic high anomaly, north-northeast along strike 
from the main REE Magnetite Carbonatite Zone that was drilled in 2010. The elevated REE 
intersection in DDH CH-11-02 is also associated with Magnetite Carbonatite and progressively 
carbonatitzed melanocratic microsyenite and magnetite veining. The intersection is ~200m below 
the surface.  

CH-11-06 targeted a magnetic high anomaly that is part of a ring structure along the south – east 
margin of the Clay Howells Alkalic Rock Complex. The REE bearing intersection includes an 
85cm. wide semi-massive magnetite vein and associated carbonatitzed and fenitized syenite. 

The concentration of heavy rare earth elements is variable throughout each of the holes. As a 
percentage of the TREO composition, the heavy rare earth oxides range from a low of 2% to a 
maximum of 11%. The REO intersections in each of the holes are LREE enriched. Cerium, 
Lanthanum, Neodymium comprise the majority of the REE composition.  

Table 6: REO distribution of mineralized intersections. 

Hole CH-11-02 CH-11-06 CH-11-08 

From - To 269.0m to 295.9m 82.5m - 89.4m 57.2m - 73.0m  and 94.17m - 117.65m 

Interval 26.9 6.9 15.8 23.48 

La2O3 0.03 0.12 0.21 0.14 

Ce2O3 0.06 0.25 0.33 0.22 

Pr2O3 0.01 0.03 0.03 0.02 

Nd2O3 0.02 0.09 0.08 0.06 

Sm2O3 0.003 0.015 0.007 0.006 

Eu2O3 0.0006 0.0029 0.0015 0.0014 

Gd2O3 0.0016 0.0097 0.0031 0.0029 

Tb2O3 0.0002 0.0013 0.0003 0.0003 

Dy2O3 0.0009 0.0068 0.0015 0.0016 

Ho2O3 0.0001 0.0012 0.0003 0.0003 

Er2O3 0.0004 0.0034 0.0007 0.0007 

Tm2O3 0.000049 0.0005 0.0001 0.0001 

yb2O3 0.00029 0.0029 0.0004 0.0006 

Lu2O3 0.000043 0.00043 0.00006 0.00008 

Y2O3 0.0035 0.035 0.0070 0.0084 

 

4.1.1 Sample Methodology and Analytical Techniques 
Core samples from the drilling sites were delivered from the drill site daily to Rare Earth Metals 
Inc. field camp. At the company’s core shed, drill core samples were taken at geologically 
significant intervals, typically over one and half meters. Core recovery was approximately 90 – 
95%. The designated sample intervals were cut using a diamond saw or manual core splitter. One 
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half of the core was selected for geochemical analysis with the remaining half being placed back 
into the core box. Care was taken to ensure that neither half of the core represents a bias with 
respect to the nature and mineral content of the sample. The sample interval and methodology 
are consistent with industry standards. Drill core samples were packaged in “rice” bags and 
sealed with a unique security tag number that was recorded. The sealed rice bags were taken 
from camp to Kapuskasing by Rare Earth Metals Inc. employees and handed to Manitoulin 
Transport personnel for delivery to Activation Laboratories Ltd.’s (Actlabs) facility in Thunder 
Bay, Ontario for sample preparation, and then were forwarded on to Ancaster, Ontario for 
analysis. Samples were prepared for analysis using a lithium metaborate/tetraborate fusion 
method. An analytical package including the analysis of major oxides by ICP-OES and a suite of 
43 trace elements by ICP-MS was implemented. Niobium was determined by XRF. Accuracy 
and precision of the results is further tested by Activation Labs through the systematic inclusion 
of reference samples and duplicate samples. Actlabs is an ISO 17025 (Lab 266) and NELAP (lab 
E87979) accredited lab for specific registered tests. A breakdown of the elements and oxides 
measured within the analytical methods employed are as follows: 

Fusion ICP OES: SiO2, Al2O3, Fe2O3 (T), MnO, MgO, CaO, Na2O, K2O, TiO2, P2O5, LOI, Sc, 
Be, V, Sr, Y, Zr and Ba 

Fusion ICP-MS: Cr, Co, Ni, Cu, Zn, Ga, Ge, As, Rb, Mo, Ag, In, Sn, Sb, Cs, , Bi, La, Ce, Pr, 
Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Hf, Ta, W, Tl, Pb, Th, U.  

Fusion XRF: Nb 

4.2 Geology and Mineralization 

4.2.1 Lithology 
Lithologies observed in these eight holes are summarized in to nine units: Overburden, 
Interleaved/interbanded carbonatite and syenite, Carbonatite, Magnetite-bearing carbonatite,. 
Interbanded syenite and magnetite, Massive magnetite, Syenite, Gabbro and Biotite-amphibole 
feldspar schist.  

4.2.1.1 Feldspar (Biotite) Amphibole Schist 
This is a dark green and grey white mottled schistose rock, composed of plagioclase feldspar 
(50%), green to dark green amphiboles (45%) and some dark biotite (5%). There is mm scale 
banding between amphiboles and feldspars. It is observed in DDH CH-11-08 in a fault zone, as 
strongly broken core. It is hypothesized that this rock might be faulted basement rock or it could 
be a basement xenolith captured by the syenite intrusion. 

4.2.1.2 Gabbro 
On fresh surface, biotite gabbro is dark grey to dark green in wet condition, and grey in dry 
condition. The rock is massive, medium to coarse grained, mostly equigranular and of 
homogeneous composition. It was encountered in DDH CH-11-01 in the northern part of the 
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alkalic syenite complex, close to the outer margin. Estimated modal composition of the rock 
consists of feldspars (40-50%), mafic minerals such as  olivine (5%), amphiboles and pyroxene 
(35-40%), dark brown biotite  (10-15%), and disseminated sulphides (pyrrhotite and pyrite: 2-
3%). Locally, olivine may reach as high as 30%. Within the major gabbroic unit, a more 
leucocratic section of dioritic composition and more melanocratic interbeds of gabbro-pyroxenite 
composition are encountered  in DDH CH-11-01 (124.15-150.5 metres interval). 

In fault zones, the gabbro is hematitized or oxidized to reddish brown - dark brown with relicts 
of less altered or unaltered greenish mafic minerals. For instance in the depth interval of 119.6-
24.15 metres, the gabbro has been altered to hematite or goethite. Strong brecciation 
characterizes this zone with breccias fragments up to 4x5cm. There is also whitish 
cryptocrystalline or amorphous silica as cementing material between the fragments. In less 
oxidized parts, feldspars faintly alter to creamy white or pale yellowish brown clay. The gabbro 
unit within the syenitic complex is interpreted as a local enrichment of mafic minerals in the 
course of a syenitic magma crystallization. This suggestion is made in the absence of any 
reported sizable gabbroic body within the syenite ring complex of Clay Howells. 

4.2.1.3 Syenite 
This is by far the most abundant lithology in the area. It is encountered in all drill holes (CH-11-
01 to CH-11-08). See Appendix D and F.  It has varied compositional, textural and colour 
ranges. Texturally it is recognized as coarse grained syenite (referred to syenite throughout this 
report) and fine grained syenite (referred to microsyenite throughout the discussion). 
Compositionally, it is divided into syenite (to include the normal feldspar rich syenite proper) 
and melanocratic syenite to include syenite that is  rich in mafic minerals, notably amphiboles in 
our case (Appendix D and F ). On the basis of color, syenite is divided into grey syenite and pink 
syenite. The former contains mafic minerals set within a predominantly creamy or grey white 
feldspar composition, where as the later predominantly contains light pink to pink feldspars with 
subordinate similar mafic minerals. With increasing mafic mineral content the pink syenite attain 
an intermediate color between grey and pink shades. Leuco syenite that occurs occasionally in 
some drill holes (e.g. in hole # CH-11-07, 312-322m, depth interval.) is the grey syenite 
equivalent of the pink syenitic rock. 

Syenite is a greyish to pinkish, medium to coarse grained rock, and commonly attains 
pegmatoid-like texture with the presence of large feldspar, amphibole and pyroxene crystals. 
Compositionally, it consists of feldspars (60-80%), mafic minerals such as amphiboles and 
pyroxene (20-30%) and biotite (2-5%). Microsyenite is the fine, and fine to medium grained 
equivalent of coarse grained syenite (or simply syenite). The content of feldspars and mafic 
minerals in microsyenite is similar as those in syenite. Coarse pink and creamy to grey white 
feldspar minerals may in places occur within this finer version of the syenite as irregular crystals 
or apophasis. This suggests that the coarse grained syenite is a later phase than the microsyenite. 
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Thin bands of pink syenite often occur within the grey syenite implying its late crystallization 
timing with respect to the grey syenite. 

Melanocratic syenite is a granoblastic, greenish, medium to coarse grained rock type with a 
predominant amphibole composition (75-80%) and lesser amount of whitish feldspars (20-25%) 
and subordinate calcite ( up to 5%). Calcite often occupies the interstitial boundaries of feldspar 
and amphibole crystals. Melanocratic microsyenite is the fine grained equivalent of the 
melanocratic syenite. It is rich in amphiboles as in the melanocratic syenite except that it 
contains lower content of feldspars (15-20%). Much of the drill core in DDH CH-11-02 contains 
these rock types (Appendix 3 and 4). Some amount of the melanocratic, medium to coarse 
grained syenite is observed inDDH CH-11-7 (295-336 metres depth interval). Massive magnetite 
veins/bands are often associated with these types of lithologies. 

4.2.1.4 Massive Magnetite 
This is a dark grey, massive, fine grained rock predominantly composed of magnetite and some 
green amphiboles. The core is very heavy implying the significant presence of magnetite. Iron 
sulphides like pyrrhotite and pyrite patches are common inside magnetite. Massive magnetite 
displays low radiometric count. 

Massive magnetite ranges in thickness from mm scale to several metres. Thicker massive 
magnetite units were encountered in DDH CH-11-02 at 112.35-117m and 213-216.45 metres 
depth interval. In addition there are multiple horizons that contain massive magnetite bands 
intercalated with syenite. (Appendix D and F).  Few thin bands/veins of massive magnetite were 
also observed in other holes (CH-11-03, 4, 06 and 07; see appendix D and F). Some of these 
massive magnetite bands have been oxidized to hematite losing their magnetic property (e.g. 
hematitized magnetite veinlets in DDH CH-11-04 at 169.6-185.65m depth interval). 

4.2.1.5 Magnetite bearing Carbonatite 
Magnetite bearing carbonatite is strongly magnetic, pepper and salt textured (dark grey and white 
spotted rock) composed of predominantly of magnetite (>20% to 75%) and appreciable calcite 
matrix (20-50%). This is mostly the host to the REE’s mineralization observed. Magnetite 
bearing carbonatite is observed in DDH’s CH-11-06 (84.05-84.90m), CH-11-08 (57.2-73m, 
94.17-101.62m and 141.1-144.43m). With the exception of DDH CH-11-06, all magnetite bearing 
carbonatite is low in total radiometric counts. Niobium contentis generally low in this rock unit 
implying the very low, or the absence of Nb phases such as pyrochlore that were observed in the 
2010 drilling. 

4.2.1.6 Carbonatite 
Two varieties of this lithology were observed. One is weakly magnetic, medium to coarse 
grained, composed of carbonate and significant amount of silicates such as green amphiboles and 
biotite and some feldspars. It has variable colour depending the amount of calcite: pinkish and 
green mottled or whitish and green mottled. It can be referred as silico-carbonatite. It is observed 
in DDH CH-11-02 and DDH CH -08. The other type is a whitish, weakly magnetic, generally 
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medium grained rock with some spotting of dark grey fine magnetite, and lesser amount of green 
amphiboles and dark biotite; calcite is the dominant mineralogy with subordinate magnetite as 
much as 5-10%. It may either occur distinctively as a separate  unit (e.g. in DDH CH-11-02 in 
the interval 406-408m) or interleaved or interbanded with syenite as in DDH CH-11-08 
(Appendix D and F).  
 

4.2.1.7 Interbanded Syenite and Magnetite 
This is a zone characterized by massive magnetite bands within syenite;  separating the magnetite 
bands  is difficult. It was pragmatic and useful to differentiate this zone from the barren syenite by 
highlighting the zone of intercalations as a separate unit. This may help to make a better 
interpretation if deep drilling or some other exploration methods are carried out in the future. 

4.2.1.8 Interbanded Carbonatite and Syenite, Magnetite bearing Carbonatite and Syenite 
This unit consists of interbands of carbonatite, magnetite bearing carbonatite within syenite or 
interwoven carbonatite and magnetite bearing carbonatite within syenite. These horizons also 
contain fragments of syenite or coarse relict feldspar crystals in them suggesting syenite largely 
altered to carbonatite through carbothermal processes. Carbonatites of this nature are well 
observable in DDH CH-11-08 (Appendix F and D). Either the carobonatitic horizons or the 
syenitic lithology may dominate within each section. 

4.2.1.9 Overburden 
This is the top most layer, occupying much of the alkali complex of Clay Howells. It is 
predominantly of pale grey colour and clay composition with some boulders of syenite at the 
base. It may range in thickness from 9 to 57m. Thicker overburden is near rivers (the thickest so 
far being around DDH CH-11-08). Away from rivers, overburden thickness does not exceed 20 
metres, the average overburden thickness being 9-12 metres. In one instance (DDH CH-11-08), a 
weekly consolidated conglomeratic mudstone of about 7.5 metres thickness was encountered at a 
depth of 43.2-50.7 metres. This lithology consists of well rounded elliptical fragments of grey 
syenite and well rounded circular fragments of white limestone (Appendix D and F). It is fluvial 
in character possibly related to the nearby river systems. 

4.2.2 Structures 
Prominent fault structures were encountered in two of the eight holes: DDH CH-11-04 and CH-
11-08. Fault structure in DDH CH-11-04  is detected at about 135.1-149.75m and  214.75-
236.1m  interval. Based on fracture planes withn the fault system the fault pane is  dipping 75-
80o to the east. Several fault zones may intermittently extend as far as 193.1m depth based on the 
strong oxidation of feldspars and  magnetite bands into hematite/goethite. Coarse grained syenite 
in the fault zone shows cataclastic feature. Otherwise  the faults in this hole are barren.  

The fault in DDH CH-11-8 is detected from about 166.5 metres depth down to the end of the 
hole (255 metres depth). In the first four metres of this fault (166.5-170.45m), pink syenite is 
strongly brecciated and moderately carbonatized. From 170.45 metres depth onwards, pink 
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syenite core is brecciated, oxidized and strongly broken. In places feldspars of the syenite have 
altered  to whitish clay but the rock is mechanically competent.  Several narrow massive 
magnetite and carbonatite bands that also show crushing fabric occur throughout the fault 
system.  

Carbonatite and magnetite bearing carbonatite emplacement is interpreted to be controlled by 
fracture systems of variable orientation ranging from 05-60 degress with respect to core axis. 
The most common fracture system and  banding in carbonatites is about 40 degrees with respect 
to the core axis. This suggests that the syenite ring complex may dip sub-vertically outwardly. 
Since fracture orientation may change at short distances, reliable structural orientaion of the 
carbonatites may only be deduced from second holes. If emplacement of mineralized 
carbonatites of the area are fracture controlled,  a 50-metre downhole grid spacing between drill 
holes is not sufficient to outline the reliable deposit configuration. Any resource definition 
drilling should not be made larger than 50x25m grid spacing. 

5.0 Conclusions and Recommendations 
Diamond drilling was completed on the Clay Howells property to test the airborne magnetic 
anomalies outlined in the 2010 field season over the Clay-Howells Alkalic Rock Complex, a 
circular syenitic intrusion of about 113m2.  The 2010 airborne magnetic survey delineated a 
number of strong magnetic anomalies that mimic the circular structure of the intrusion of which 
13 of them stand out as priority. Eight of the 13 occurrences were drill tested. 

Eight drill holes, totalling 2154.5m were completed, and 235 samples were collected from the 
Clay-Howell’s drilling campaign in 2011. Mineralization was encountered only in three holes: 
DDHs CH-11-02, CH-11-06 and CH-11-08. DDH CH-11-02 intersected a number of massive 
magnetite bands that have elevated REE’s, Nb and Fe values; no significant REE’s and Nb 
mineralization was intersected.  

Magnetic anomalies underlying DDHs Ch-11-02 and 08 are explained by the presence of sizable 
units of massive magnetite, magnetite bearing carbonatite, or a number of thin interbanded 
massive magnetite and magnetite bearing carbonatite lithologies. The causes of the magnetic 
anomalies underlying the rest of the 2011 drilling (CH-11-01, 03, 04, 05, 06 and 07)   have yet to 
be explained. There is no contrasting mineralogy to explain the distinct anomalies observed in 
airborne magnetic survey. It follows from this observation that the cause of the airborne 
magnetic anomalies maybe deep seated.  

Further work on the Clay-Howells Property is warranted. An east – west basal till survey across 
the complex is recommended to assess the prospect of near-surface mineralization that may 
continue to be hidden by the thick clay overburden that covers most of the Clay-Howells Alkalic 
Rock Complex. 
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Ground geophysical surveys will help to resolve the large, broad magnetic anomalies delineated 
in the 2010 airborne survey in the southwest sector of the Complex. 
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Appendix A – List of Personnel 
 

Employee/Contractor Man Days Activities 

Glen Penney 
St. John’s, NL (REM) 

50 

Drilling Supervisor, 
Prospecting Supervisor,  
Core Logging, Data 
Compilation, Report 
Writing 

Calvin Keats 
Benton, NL (REM) 

53 
Drilling Support, Camp 
Logistics 

Paul Nielsen 
Thunder Bay, ON 
(Paul Nielsen P.Geo 
Consulting) 

14 
GIS Compilation - 
Support 

Reg Felix 
Bathurst, NB (Felix 
Geo-Consultants Inc.) 

7 
Data Compilation, 
Supervision  

Calvin Crocker 
Benton, NL (REM) 

48 Expediting 

Ayalew Gebru 
Fredericton, NB 

41 Core Logging 

Deon Humby 
Benton, NL (REM) 

53 Core Splitter 

Burt Nakogee 
Kapuskasing, ON 
(REM) 

53 Labourer 

Andy Sutherland 
Kapuskasing, ON 
(REM) 

48 Labourer 

Mike Chimlewski 
Kapuskasing, ON 
(REM) 

16 Drill Helper/Monitor 

Mark Williams 
Moose Factory, ON 
(REM) 

43 Drill Helper/Monitor 

Jeff Chevrier 
Kapuskasing, ON 
(REM) 

7 Drill Helper/Monitor 

Joshua Martin 
Kapuskasing, ON 
(REM) 

13 Drill Helper/Monitor 

Patrick Wheesk 
Kapuskasing, ON 
(REM) 
 

13 Drill Helper/Monitor 

Total 459  



 
 

 

Appendix B – List of Contractors 
 

Contractor/Vendor Location Services & Products 

Activation Laboratories Ancaster, ON Sample Analysis 
Landrill International Ltd. Timmons, ON Diamond Drill Contractor 
A.S.K Prospecting Gander, NL  Field Supplies 
Super 8 Hotel Kapuskasing, ON Accommodations 
Wiskair Helicopters Thunder Bay, ON Helicopter Support 

Stares Contracting Thunder Bay, ON 
Camp Logistical and Prospecting 
Support 

Felix Geo-Consultants Inc. Bathurst, NB Data Compilation, Supervision 
Paul Nielsen, PGeo Consulting Thunder Bay, ON GIS support 
Porcupine Canvas Timmins, ON Camp Materials / Field Supplies 
Manitoulin Transport Kapuskasing, ON Cartage Support 
Nordic Rentals Kapuskasing, ON Equipment Rentals 
Knowles Building Centre Kapuskasing, ON Camp Materials 
A Tremblay Contracting Kapuskasing, ON Road Maintenance/Construction 
Infosat Communications LP Calgary, AB Iridium Sat Phone Usage 
 



 
 

Appendix C – Statement of Expenditures 
 

Cost Item Total Cost  
Labour $182,040

Assay Lab Analyses $17,458

Wisk Air Helicopters $ 214,000

Ground Transportation $17,790

Equipment Rentals $6,613

Landrill Drilling Contract $325,745

Food & Accommodations $ 34,216

Supplies $ 8,379

Total $806,151



 
 

 

Appendix D – Drill Logs 
 

 



Rare Earth Metals Inc
DIAMOND DRILL LOG

DDH Number CH-11-01 Page    1 of 3
Project Clay Howells TESTS Logged By A. Gebru
Length 201.00 Depth Azimuth Dip Depth Azimuth Dip Depth Azimuth Dip Claim #(s) 4251420
Started 2011-02-28 Core Size NO
Completed 2011-03-04 Target(s) Discrete magnetic anomaly
Easting 419805 See Separate Maxibore Survey File Contractor Landdrill
Northing 5526025 Comments -45 Dip, 269.5 Azimuth
Elevation 206 No Samples Taken

From To Description From To Interval

0.00 11.20 NO CORE 845581 75.00 76.50 1.50
845582 84.00 84.50 0.50

11.20 21.50 SYENITE 845583 95.35 96.65 1.30
845584 144.00 145.50 1.50

Grey, massive, coarse grained syenite cmposed of light grey feldspars up nto 60-70%; dark to dark green amphiboles and 
pyroxenes; amphiboles mostly prismatic; feldspar laths  up to 0.3x1 cm; columnar ammphibles up to 0.2x0.5 cm; 

14.1-15m: fractures@30 degrees
18.9-19.6m: broken core due to low angle feactures with respect top coprte axis (CA) as measured above

21.50 22.10 FELSIC DYKE
Light pink to pinkish massive to foliated in narrow shears 0.5-1.0cm thickness; This zone could also be due to alkali-feldspar 
metasomatism within syenite; pink feldspar up to 0.5-0.8cm size; In the narrow shear zone this is sort of flow banding due to
plastic defoprmation; Some amphiboles up to 10%

22.10 44.15 SYENITE - Fractured

As in 11.20-21.50 metres depth interval
29.5-36.6 open fractures and healed fractures @20-42 degrees to core axis; some plastic deformation too.

44.15 45.00 SYENITE - WITH LIGHT PINK FELDSPARS

As in 11.2-21.5m depth interval except this one has light pink feldspars in addiotion to the light grey alkail-feldspars (sodic);
Zone could be mild feldspar metasomaatic zone.

45.00 70.30 SYENITE PORPHYRY

As in 22.10-44.15m depth interval; first 9 metres contains more pinkish feldspars and less porphyritic; 

67.8-69.0m moderately broken core in 10-20 cm long pieces.

70.30 72.50 SYENITE - WITH PINKISH FELDSPAR ZONE (10-15%)

Pink feldspar laths of 3x10mm and 5-8mm crossection; fledspars irregularly concentrated within syenite; sdome dark brown 
phlogopite of 2-3% with golden brown scheen; bright green amphiboles/chlorite? And dark green amphiboles; the latter are 
coarser; light grey feldspar laths within pink feldspars common.

72.50 74.40 SYENITE - WITH BIOTITE ALTERATION

Coarse grained, massive, grey syenite with dartk brown biotite (5-10%); shows golden brown scheen; dark amphiboles/pyroxene

Sample 
Number

pauln
Typewritten Text
(See assay certificates for results)



RARE EARTH METALS INC. DIAMOND DRILL LOG

DDH Number CH-11-01 Page 2 of 3

From To Description From To Interval

as  coarse as 3x4mm; bright green amphiboles/chlorite (?) -less in grain size (1x2mm to 2x3mm size;  feldspar laths of 
3x5mm size and equigranular  felspar laths of 5x5mm throughout

74.00 119.60 GABBRO

Dark  grey to dark green (in wet condition); grey in wet condition; medium to coarse grained; composed of amphiboles
olvine and pyroxene; secondary (?) biotite (alteration product up to 10%); disseminated pyrrhotite up to 2-3%;
 feldsprts up to 50%; 115.3-119.6m: olivine rich gabbro up to 30%; pxn up to 20%, amphibole up to 10% and biotite up to 10%;

74.5-80m: reddish/pinkish feldspar up to 12 cm thickness  (55 in amount);  zone of feldspar metasomatism  and accompanied by 
hematitization; zone shows breciation

74.5-83.00m: bright green amphiboles or chlorite altreration zone (5-6%)

94.50-96.7m: olivine rich gabbro along with bright bgreen amphiboles/chlorite alteration; in placves olivine up to 30%;
feldspars of ten alters to yellowish whiyte caly or brownish material; biotite content decreases from 99.75m down to 19.6 m
 depth; 

119.60 124.15 FAULT BRECCIA - HEMITITIZATION

Reddish brown to dark brown  wih some greyish green less altered or unaltered host gabbro or dioritic gabbro patches 
otherwaise strongly oxidized in to hematite (?) or goethite (?); strong brecciation; breccia fragments up to 4x5cm; whitish 
cryptocrystalline or amorphous silica as cementing material between the fragments;In less altered or unaltered parts plaioclase 
alters to creamy white or pale yellowish brown clay

119.6-121.6m: well oxidized breccia zne
121.6-123.70m: feldspar rich gabbro (relict - unoxidized); 70% feldspar; 20% pyroxene and 10$ olivine
123.7-124.15m: Fault breccia in gabbro - hematitized/oxidized

124.15 128.00 DIORITIC GABBRO

Light grey to whitish and dark grey mottled, massive and coarse grained; feldspars up to 75-80%; pyroxene 10-15%; 
0livine 5-10% and amphible 5-10%;  depending on feldspar composition can also be anorthositic gabbro

128.00 141.00 GABBRO/GABBRO PYROXENITE

Grey to dark grey, massive coarse grained composed of pyroxene (30-35%); plagioclase30-35%; amphiboles ( up to 15%) and
 biotite ( up to 15%)

141.00 151.50 PYROXENITE/GBBRO PYROXENITE
Darky grey composed of dominantly of pyroxene (45%) followed by feldspars (35%) and biotite (10%); some amphiboles (5%)
as pyroxene biproducts.

151.50 156.60 GABBRO

Dark green (wet condition) with light green shade light grey feldspars as mottling admixtures
composed of feldspar (50-60%), green amphiboles 30-35%;  pyroxene (10%), olivine (5%); fine pyrit disseminations, particularly

Sample 
Number



RARE EARTH METALS INC. DIAMOND DRILL LOG

DDH Number CH-11-01 Page 3 of 3

From To Description From To Interval

near the contact with the more pyroxene rich overlying lithology; This interval appears transitional to syenite; no readily visible
 biotite

156.60 201.00 SYENITE

Dark green (when wet) mottled with light grey; massive coarse grained composed of 60-70% feldspars, amphiboles (20-25%) 
and pyroxene (10%) and olivine (3-5%); disseminated fine grained  pyrrhotite (≤0.5mm)  up to 2%; feldspars up to  2x3 or
 3x3mm grain size

162.85-169.95m: brittle fractured syenite
163m fracture@30 degrees
165m: fracture@40 degree
168.25m fracture @20 degrees
171m fracture@50 degree

170.55m healed fracture@38degrees; green amphiboles seem to fill in the fractures
171.10m healed fracure@40 degrees green amphiboles seem to fill in the fractures
171.70m healed fracture @40 degree green amphiboles seem to fill in the fractures

171.70-201.0m seldom open fractures or healed fractures; hard good coring

EOH

Sample 
Number



Rare Earth Metals Inc
DIAMOND DRILL LOG

DDH Number Ch-11-02 Page    1 of 9
Project Clay Howells TESTS Logged By A.L. Gebru
Length 441.00 Depth Azimuth Dip Depth Azimuth Dip Depth Azimuth Dip Claim #(s) S78547
Started 2011-03-05 Core Size NQ
Completed 2011-03-11 Target(s) Broad, Mag High along Mattigami River.
Easting 425379 See separate Maxibore Survey File Contractor Landdrill
Northing 5521826 Comments -45 inclination, Azimuth 070.
Elevation 203 75 samples taken

From To Description From To Interval

845501 105.50 107.00 1.50
0.00 30.00 No CORE (OVERBURDON) 845502 107.00 108.50 1.50

845503 110.90 112.40 1.50
30- 42.00 TRANSPORTED BOULDERS (OVERBURDEN) 845504 112.40 113.90 1.50

845505 113.90 115.40 1.50
Granite, syenite and other felsic pebble, cobble and bnoulfders 1-7cm size - highly broken features 845506 115.40 117.00 1.60
41.6m mud - unlikely to represent insitu lithology, could be dropped from upper part. 845507 117.00 118.50 1.50

845508 131.50 133.00 1.50
42.00 49.50 SYENITE 845509 133.00 134.50 1.50

845510 134.50 135.85 1.35
42-48m: Medium to coarse grained pepper and salt textured syenite; highly broken core; 2-12bropken piece size) 845511 142.65 144.10 1.45

845512 144.10 145.60 1.50
845513 145.60 147.00 1.40

49.50 54.50 MICROSYENITE 845514 147.00 148.20 1.20
845515 155.35 156.85 1.50

Fine grained, massive with introduced pink feldspars up to 10% 845516 156.85 158.35 1.50
845517 158.35 159.85 1.50

54.50 57.75 SYENITE 845518 159.85 161.35 1.50
845519 161.35 162.85 1.50

Medium grained pepper and salt textured syenite consisting of about 40% feldspars and 60% mafics 845520 162.85 164.35 1.50
845521 213.00 214.50 1.50

57.75 59.40 Microsyenite 845522 214.50 216.40 1.90
845523 220.20 222.00 1.80

more of aplitic texture, introduced pink feldspars (5-10%) 845524 233.50 235.00 1.50
845525 235.00 235.95 0.95

59.40 66.80 SYENITE 845526 235.95 237.00 1.05
845527 237.00 238.70 1.70

Medium grained, massive, pepper and sault textured 845528 266.00 267.50 1.50
845529 267.50 269.00 1.50

66.80 67.20 Microsyenite 845530 269.00 270.50 1.50
845531 270.50 272.00 1.50

more of aplitic texture, light pink with coarse dark green amphiboles (10%) in a finer ground mass 845532 272.00 274.5 2.50
845533 274.50 276.00 1.50

67.20 112.35 SYENITE 845534 276.00 277.50 1.50
845535 277.50 279.00 1.50

67.2-69.9m: medium grained syenmite,  highly broken core 845536 279.00 280.50 1.50
845537 280.50 282.00 1.50

69.9-71.5m: very coarse grained up to 2.5x40mm size feldspar laths, some pink feldspars presnt; feldspar 80%; 845538 282.00 284.15 2.15
amphiboles- 20% 845539 284.15 285.65 1.50

845540 Standard OKA-1

Sample 
Number

pauln
Typewritten Text
(see assay certificates for results)



RARE EARTH METALS INC. DIAMOND DRILL LOG

DDH Number Ch-11-02 Page 2 of 9

From To Description From To Interval

71.5-82.5m: medium to coarse grained syenite with 60% mafic and 40% feldspars 845541 285.65 287.15 1.5
845542 287.15 288.65 1.5

82.5-83.5m: coarse grained syenite with large pink feldspars that are largely oxidized 845543 288.65 290.15 1.5
845544 290.15 291.65 1.5

83.5-95m: medium grained syuenite - fine to medium grained green ground mass with irregularly set whitish feldspars 845545 291.65 293.25 1.6
 (xenoblastic) mottlings (pepper and salt texture); in places brecciated feldspars with very coparse amphiboles 845546 293.25 294.4 1.15

845547 294.4 295.9 1.5
845548 295.9 297.5 1.6
845549 301.00 302.45 1.45

92.4-105.5m: weakly magnetic melanocratic syenite 845550 302.45 304.00 1.55
94.95-112.35m: multiple felsic dykes of 2-10 cm thickness@70 degrees to core axis 845551 304.00 305.50 1.5
105.5-107.88m: zone of magnetite veins of 2-25 cm thickness and aggregate length of 37cm. 845552 305.50 307.00 1.5

845553 307.00 308.00 1
845554 308.00 309.13 1.13

Structures: 845555 315.00 316.50 1.5
55.0m: magnertite vein@38 degrees; 1.5cm thickness 845556 316.50 318.00 1.5
55.75m: magnetite veins@52 degrees; 1.5 cm thickness; sharp contact 845557 318.00 319.70 1.7
55.85m: magnetite veins@30 degrees; 1.25 cm thickness; sharp contact 845558 319.70 321.00 1.3
62.9m: magnetite vein@40 degrees; 1 cm thick 845559 321.00 322.50 1.5
73.00m: magnetite vein @35 degrees 845560 Standard OKA-1
73.10m: magnetite vein @42 degrees; 0.8 cm thick 845561 322.50 323.50 1.00
74.4m: amphibole vein @60 degrees; 5.5 cm thick 845562 323.50 325.00 1.50
83.9m: magnetite vein @40 degrees; 0.5 cm thick 845563 325.00 326.50 1.50
87.15m: magnetite vein @20 degrees; 2 cm thickness 845564 326.50 328.00 1.50
87.85m: magnetite vein @30 degrees; 10 cm thick vein zone; individual veins 1.5-2cm thick; veins brecciated too. 845565 328.00 329.50 1.50

845566 329.50 330.20 0.70
112.35 117.00 MAGNETITE 845567 337.93 339.35 1.42

845568 339.35 341.00 1.65
Massive, fine grained; low radiometric count; flat REE's using the niton gun assay; Some niobium up to 0.3% 845569 341.00 342.15 1.15
Iron sulfides like pyrrhotite and pyrite patches common 845570 342.15 343.65 1.50

845571 343.65 345.06 1.41
117.00 130.70 LEUCOSYENITE 845572 345.06 346.48 1.42

845573 346.48 348.00 1.52
Coarse grained, upto 0.8x0.8cm feldspar grains; feldspars seem largely of secondary processes on a m,elanocratic syenite; 845574 356.40 357.90 1.50
carbonatization in the interstitial of feldspars 845575 357.90 358.70 0.80

128.1-128.5m: highly broken core

130.70 131.50 MELANOCRATIC MICROSYENITE

Fine to medium grained, dark green and grey white mottled; feldspars in places coarse; interstital carbonates

131.50 135.50 As in 130.7-131.5 metres depth interval except thios one has magnetite veins up to 30cm thickness and an agreggate length of
 one metre

131.6m: coarse pyrrhotite impregnations surrounding magnetite vein
134.85-135.5m feldspar-amphibole pegmatite; 1x3cm and 1x2cm grain size respectively

Sample 
Number

92.1-92.42m: Aplite - light pink to whitish coarse amphibole phenocrysts of about 4%



RARE EARTH METALS INC. DIAMOND DRILL LOG

DDH Number Ch-11-02 Page 3 of 9

From To Description From To Interval

Structures:
131.55m: magnetite vein@42 degrees; 30cm thick
132.74m: magnetite vein@40 degrees; 25cm thick
134.44m: magnetite@30 degrees; 24cm thick

135.50 142.65 MELANOCRATIC MICROSYENITE

As in 130.7-131.5 metres depth interval  except this core is more heavy; threre maybe higher contents of  fine disseminations
 of magnetite though the core is not magnetic.Also feldspar-amphibole pegmatitic veins upto 10cm observed

142.65 148.20 MELANOCRATIC MICROSYENITE (25% Mt)

Fine to medium grained; some coarse pinkish feldspars (?), in a very greenish amphibole ground mas; fine calcite crystals 
Without magnetite rock contains amphiboles (70%), feldspars (20%); disseminated sulfides (Py and po) up to 2% and
 5-7% calcite; Magneite occurs as patches and veins following fractures and about 25% of tyhe interval

148.20 155.35 MELANOCRATIC MICROSYENITE

as in 130.7-131.5 metres interval; 65-70% mafics (amphiboles); 25-30% feldsapars and 5-10% magnetite

155.35 164.25 MELANOCRATIC MICROSYENITE (25-30% Mt)

Upto 25 cm magnetite bands; unmineralized syenite consists of 80% amphiboles, 2-5% disseminated magnetite; 2-3 % Py
and Po and 165%

164.25 169.74 MELANOCRATIC MICROSYENITE (25-30% Mt)

80% amphiboles; 20% feldspars including 5% pinkish feldspars

169.74 170.90 GRANITE DYKE

Coarse grained, pinkish, oxidized to reddish brown mass; 10% quartz, 5-10% dark green amphiboles; 80-85% pink feldspars

170.90 171.38 MELANOCRATIC MICROSYENITE

As in 164.25-169.74 metres depth interval 

171.38 172.60 GRANITE DYKE

Light pink to grey white, looks more of metasomatism with patches host melasnocratic syenite relict in between feldspars

172.60 174.35 MELANOCRATIC MICROSYENITE

as in 164.25-169.74 m interval; some light pink to grey white feldspar metasomatism

174.35 175.22 GRANITE DYKE

As in 169.74-170-.90m depth interval; strongly oxidized

Sample 
Number
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From To Description From To Interval

175.22 179.80 MELANOCRATIC MICROSYENITE

some pink feldspars as venis and patchy occurrences

179.80 182.25 FAULT ZONE

highly crushed core; 
180.1-180.9m: fault gouge
180.7m12/03/2011 fault plane @25 degrees dip angle
183.8-186.4m: oxidation zone- pinkish to reddish brown hematitization zone

182.25 182.70 MELANOCRATIC MICROSYENITE

as in 175.22-79.8 metres interrval

182.70 182.90 GRANITIC DYKE (hematitized)

182.90 183.80 MELANOCRATIC MICROSYENITE

183.80 186.40 OXIDATION ZONE

186.40 202.85 MELANOCRATIC MICROSYENITE

186.4-189.2m: melanocratic microsyenite with no magnetite mineralization
189.2-202.85m: melanocratic syenite with magnetite (Mt 5-8%)
Tecxturally coarsening due to light pink feldspar metasomatism up to 10 cm thickness; recrystallization of coarse textured 
calcite(10-20%), biotite (70-80%), feldspars (5-10) and sometimes amphiboles (5%); the veins comprise up to 10% of the 
 interval; sulfide imprergnations up to 2% (e.g. 201.75m) magnetite veinlets upto 1 cm thickness and patchy impregnations

Structures
185.25 magnetite vein@50 degrees; 0.80 cm thick
193.1m: magnetite vein @47 degrees; 1 cm thick

202.85 205.75 MELANOCRATIC MICROSYENITE

204.74-205.25m: feldspathic veining
95% light brown to light pink feldspars up to 1x2 cm; 3-4% very coarse grains of biotite (1x1.5cm) and 1-2% finer grained
 amphiboles
205.25m: vein contact@50 degrees

205.75 206.25 METASOMATIZ ZONE

Feldspars 75-80%; biotite 20-25%; muscovite 5%; coarse biotite, muscovite and feldspar in a finer biotite groundmass

206.25 210.30 MICROSYENITE

Fine grained with increased felsic content (50%) than previous sections; abundant biotite (20%) and rest amphiboles (30%)

Sample 
Number
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From To Description From To Interval

210.30 213.00 FELDSPAR METASOMATISM ZONE

As in 205.75-206.25m depth interval except here it is more pronounced; in places pink euhedral crystals (flourite?)
 as coarse as 0.5x0.5 crossection they are mostly oxidized; last 13 cm core heavly stuffed with po and py minerals
(patchy to massive) within the melanocratic  syenite; flourite  in between the sulfide grains 

213.00 216.45 MAGNETITE
90% pure magnetite with remaing green amphiboles, pink feldspars(?) or apatitre (?) and trace Py and Po

216.45 222.00 MELANOCRATIC MICROSYENITE

222.00 223.28 GRANITE DYKE

Pinkish red or red brown  feldspars ( in places oxidized - hematitization ) 75-80%
quartz 15%
amphiboles 10%

223.28 223.60 FUALT GOUGE

223.6m fault plane @50 degrees

223.60 226.20 MELANOCRATIC MICROSYENITE

226.20 233.45 MICROSEYENITE - FELSIC

Weakly magnertic
porphyritic (5%) of light pink feldspars in a fine ground mass consisting of  55% feldspars 35% amphiboles 

233.45 238.70 MELANOCRATIC MICROSYENITE (35% Mt)

First 15 cm core broken
235.30-235.95m: highly broken core
236.5-237 highly broken core

238.70 242.60 MELANOCRATIC MICROSYENITE (35% Mt)

Green, fine grained; sporadic feldspathization (grey white feldspars) as patches of 5-10cm; calcite (5-7%)
chlorite, amphibole, biotite collectively 60-65%; feldspars 20-25%; possible olivine

242.60 248.19 FAULT ZONE/BRECCIA ZONE

242.95m: fault plane @50 degrees
amphibolecalcite-biotite breccia veins up to 30 cm thickness; very coarse textured, biotite very dark brown
hematitization and strong chlorite alteration in places; slikenside surface on chlorite rich zones
243.65-244.4 pyrite patches along with magnetitre; garnet (?) patches and veinlets; brownish dolomitic patches

 and white calcite patches
246-248.19m: strong chloritization and oxidation zone
246.6m: Amorphous quartz (secondary) in blue green chlorite matrix
247.9m: Coarse pegmatitic vein @25 thickness, contains some coarse green amphiboles

Sample 
Number
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From To Description From To Interval

248.19 254.20 MELANOCRATIC MICROSYENITE

Calcite-biotite-amphibole breccia veins up to 5% and 12 cm thickness; all three mineral very coarse
unit interval shows strong chloritization; some oxidized magnetite veins up to 2 cm thickness; pyrite and pyrrhotite 
along these veins; thin pure white carbonate veins 1-10mm thickness; 
249.15m: silicocarbonatite @15cm thickness (biotite-calcite-amphibole rock); looks morte of metsomatism than intrusion

254.20 260.15 MELANOCRATIC MICROSYENITE (5-7%Mt)

calcite-biotite-amphibole breccia veins  up to 10 cm thickness and 3-5% abundance; also thin pure calcite veins
40-45 degrees to CA; chloritization as strong as preceeding interval; magnetite veins 3-20cm thickness and @30 dip
to core axis

260.15 260.80 SILICOCARBONATITE

Brown and green mottle, medium grained brownish carbonate (dolomite?)

260.80 266.00 MELANOCRATIC MICROSYENITE (5%Mt)

magnetite 1-10 cm bands@30 degrees to CA (e.g. 262.2 metres depth; pyrite patches (2x2cm) inside magnetite veins

266.00 272.00 MELANOCRATIC MICROSYENITE (35-40%Mt)

272.00 284.15 MELANOCRATIC MICROSYENITE 

As in 260.8-266 metres depth interval except this one shows magnetite impregnations and bands up to 20 cm  (10-15%)
 and carbonatization
calcite veinlets (coarse calcitie up to  1x1cm grain size) of 2-7cm along with green amphiboles (5-7%)Last 1 metre strong
 carbonitization (20-255); also irob carbonate and flourite veinlets or impregnations

284.15 293.25 MAGNETITE CARBONATITE (100%)

magnetite 70-80%; carbonatite as calcite matrix - 20-30%
285.5m: magnetite carbonatite band @37degrees
287.6m: magnetite-carbonatite band @38 degrees
292.75m: magnetite-carbonatite band @40 degrees

293.25 297.50 MAGNETITE CARBONATITE (75%)

25% melanocratic microsyenite; 60% magnetite; 15% carbonatite(as calcite matrix in magnetiter); some feldspars and 
carbonate veins up to 3cm thickness and 2% abundance; 
296.65m: feldspar veins @30 degrees;  cm thick
297.5m: carbonate vein@35 degrees; 2.5cm thick and coarse

297.50 298.30 FELDSPAR METASOMATISM

melanocratic syenite largely oblitrated due to invasion of coarse feldspars; relict amphibole patches in between

Sample 
Number
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From To Description From To Interval

MELANOCRATIC MICROSYENITE (10% Mt)

298.30 303.80 Carbonated ion strips of 2-3 cm thickness nearly every 5 cm interval; could be the beginning of silicocarbonatite formation;
texturally medium to coarse grainedcarbonatite (calcite with amphiboles inside)

303.80 309.13 MAGNETITE

50-60% magnetite, 10% carbonatite, 30-40% melanocratic syenite

309.13 315.00 SYENITE - STRONGLY CARBONITIZED

less green, fie grained, 25-30% pink carbonate

315.00 323.50 MAGNETITE CARBONATITE

45% magneite; 10% carbonatite as calcite matrix within magnetite and 45% Melanocratic  microsyenite

323.50 330.20 MELANOCRATIC MICROSYENITE (10% Mt)

carbopnatization or silicocarbonatite veining  up t 2cm throughout; appears more of carbonastization than dyke
formation; last 25 cm is magnetite-carbonatite (30-35% carbonate matrix, and 60-65% magnetite)

330.20 337.93 MELANOCRATIC MICROSYENITE

334-337.93 m: strongly carbonatized up to 40%; also coarse textured
coarse amphiboles where calcite matrix increases; pink to light pink mineral disseminations or impregnations (as coarse
patches but individual grains are fine to medium grained) very soft to the tungsteb carbide pencil so cannot be feldspar;  sha
 carbonates to name it Fe-carbonate; tentatively named flourite; 
334-337.93m: Pyrite and pyrrhotite patches up to 2%

337.93 346.20 MAGNETITE CARBONATITE (55%)

Carbonatite in magnetite (as calcite matrix) - 10-15%
Melanocratic microsyenite - 45%
pink Fe-carbonate and flouritye patches and patchy veinlets within melanocratic microsyenite up to 0.8cm; amphiboles 
get coarser in such zones; pyrrhotite 0.5x4 and as blebs of 0.5x1.5 cm

338.3m: Po and carbonate banding @35 degrees
339.8m: calcite vein @18 degrees; 2 cm thick
342.3m: magnetite vein @20 degrees; 1cm thickness
342.85m: carbonatite band @48 degrees
343.2m: magnetite band @40 degrees
343.25m: magnetite band @456 degrees

346.20 356.40 MELANOCRATIC MICROSYENITE

In places strong quratz and white feldspar (80%) metasomatim (350.2351.6);
333m: magnetite-carbonate bands @20 cm thickness

Sample 
Number
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355.m: magnetite-carbonate @ 8cm appears to be oxidized
355.45m: magnetite-carbonatebands@ 6 cm
pure calcite veinlets show Ce and La values up to 1000 ppm each and the stronsium values reach as high as 7000ppm
when assyed using the Niton XRF (e.g. @255 metres depth)

356.40 358.60 MAGNETITE CARBONATITE

magnetite (55%), carbonatite (15-20%); sulfides (2-3%); melanocratic microsyenite (25-30%)

358.60 377.60 MELANOCRATIC MICROSYENITE

numerous p[egmatitic breccia veins consisting of calcite, flourite, biotite, amphiboles, pyroxene (?), and some feldspars

377.60 377.85 FAULT GOUGE

377.85 391.60 MELANOCRATIC MICROSYENITE (20% Magnetite-carbonatite)

and 70% is calcite carbonatites as  matrix in magnetite; carbonatite appear to replace host rock; strong chloritization 
of the amphiboles in carbonatite replacement zone leaving behind islands of green amphiboles in coares to medium
 grain calcite and chlorite around; light pink coarse dolomite (?) crystals up to 0.8cm diameter (e.g. 382.8 metres depth)

385-55-390.3:Melanocratic microsyenite  with 20% magnetite-carbonatite of which 10% is carbonatite and the other 10 %
 is magnetite; in places strong medium to coares grained  feldspathization (388.75-391.6m)

391.6-392.7m: Feldspar-amphibole pegmatite of 70% and 25-30% respectively; calcite amphibole upto 1x4cm; 
feldspars light pink and 1x1.2 grain size; minor cal;cite (5%); amphiboles are euhedral and feldspars are xenoblastic 
oftyen skeletal growth and generally appear as metasomatic as the contact is diffuse; feldspar appear to grow laterr than
 amphiboles, skeletal; feldspar protruding in between amphibole crystals.

SYENITE

Grey to grey green, mottlled grey white to light pink feldspars and dark to drak green amphiboles and pyroxene; this rock
 more felsic and less green than the melanocratic microsyenite; 
390.5m: Flourite (1x1mm bearing dyke@14cm; occurs within magnetite-carbonatite rock; 50:50 mafic to felsic 
mineral ratio

394.40-395.1m magnetite-carbonatite (50:50 ratio); patches of po and py in magnretite

391.60 408.70 MAGNETITE CARBONASTITE

dark and white mottled, weaklly magnetic, dominantly carbonatite (80%), microsyrenite upto 15% and  less mafic than
 it was in preceeding sections, texturally fine but can get coarser where there is akali metasomatism; magnetite up to 5% 
 and texcturally fine;

407.65m: carbonatite banding @27 degrees

Sample 
Number

377.6-385.55m: strongly carbonated syenite (80%); magnetite-carbonatite (20%); from this 20%, 30% is magnetite 
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408.70 411.04 MELANOCRATIC MICROSYENITE

in places feldspathized, chlorite on fracture planes (subhorizontal),sopme magnetite-carbonatite strips of 5-10 cm
 thickness; flourite adjacent to magntite-carbonatite veins concordant and  and crossing it parallel to core axis

411.04 424.25 SYENITE

biotite enrtiched, medium ghrained massive, greyu composed of amphibole and biotite (upto 40%) and grey white
 feldfspars to light pink (60%); in places enrichment of coarse pink feldspars and pink flourite

424m: magnetite-carbonatite banfding @15 degrees

SYENITE ()carbonatized)

Grey in places prepper and salt texturerd where carbonatization is stronger grading in to proper carbonatite; also flourite
 along carbonatization

424.8-425.15m: magnetite-cartbonatite; strongly magnetic - 65-70% magnetite

424.25 441.00 SYENITE

Massive, grey to grey green, medium grained, composed of 60% feldspars, 450% biotiyte anfd amphiboles;
inplaces cut by calcite-bioptite-amphibole bearing pegmatitic breccia type veins upto 10cm and 2-3% abundance;
pink feldspar bearing pegmatitic veins of feldspar-quartz-biotite composition also present; ferldspars are creamy and 
biotite is very dark brown

END of HOLE, LANDDRILL, CLAY HOWELLS

Sample 
Number



Rare Earth Metals Inc
DIAMOND DRILL LOG

DDH Number Ch-11-03 Page    1 of 3
Project Clay Howells TESTS Logged By A.L. Gebru
Length 240.45 Depth Azimuth Dip Depth Azimuth Dip Depth Azimuth Dip Claim #(s) 4252255
Started 2011-03-12 collar Core Size NQ
Completed 2010-03-15 Target(s) Discrete Magnetic anomaly west of river.
Easting 424209 See separate Maxibore file. Contractor Landdrill
Northing 5521003 Comments 4 check samples taken. -45 dip, 083.5 Azi.
Elevation 215

From To Description From To

0.00 12.00 NO CORE (OVERBURDEN) 845576 19.65 20.65 1.00
845577 79.73 81.23 1.50

Casing went down to 12 metres 845578 81.23 82.23 1.00
845579 173.00 174.00 1.00

12.00 17.04 PINK SYENITE 845580 Standard OKA-1

Pepper and salt textured, dark and light pink to pink mottled, very coarse grained syenite, composed of 80%  pink to light pink 
feldspars, 15% green amphiboles, and 5% dark brown biotite; biotite often enclosed green amphiboles; tabular amphiboles reach
 as coiarse as 0.5x1.5 cm; feldspars as large as1x2cm

17.04 18.30 GREY SYENITE

Fine to medium grained. Grey to grey green, increased mafic minerals (up to 40-50%); the contyent of biotite also increases as 
high as 20-25%.; feldspars brecom grey whiyte instead of pink, and they also show some lineation - preferred orientation.

18.30 33.00 PINK SYENITE

As in 12-17.04 metres depth interval; some dark coarse pyroxenes (?) appear to be present (e.g. 27.92m depth)

26.3m: fiant amphibole 2.5x3.2cm grain size; also purple flourite in association.
28.10m: magmatic foliation defined bt amphibole orientation @48

33.00 38.50 GREY SYENITE

Coarse grained but slightly finer than the pink syenite; mafic content also increases than the pink up to 30%; contact with pink
syenite is gradational and some times  very pale pink and coparse feldspar occur within the grey syenite

38.50 78.65 PINK SYENITE

48.68-56.92m: syenite becomes more  lighter pink
56.0-56.5m: zone contains very coarse dark pyroxene
58.5-60m: grain size reduction of the pink pegmatite and an increas in mafic minerals (amphibole and biotite); slightly magnetic
60-61m: jiant feldspar andf amphibole grains grading into syenite pegmatoid rock.
60.44m: fine grained melanocratic syenite (biotite rich) @20 degrees to coare axis
63.32-78.65M:increasing mafic minerals (30-40%) turning the pink syenite more greyer than it is in the preceeding depth
 intervals

Sample 
Number

pauln
Typewritten Text
(see assay certificates for results)

pauln
Typewritten Text
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78.65 143.50 GREY SYENITE

Medium to coarse grained, grey to grey green syuenite composed of 40-50% mafics (20-30%% amphibles, 10% biotite and some 5-
pyroxene), and grey white feldspars  upto 45-50% and very coarse patchy coarse pink feldspars in places upto 5-10%
Chloritization of amphiboles common.

79.88-84.77m: magnetite veinlets 5-7%
84.48m: 1% REE's over 5cm thick magnetite vein and 82tcp
84.53m: magnetite vein @ 44 degrees to CA
107.46m: magnetite-biotite-amphibole-feldspar pegmatite; very coarse magnetite (upto 2x2cm); very coarse amphibole (up to
2x4cm; coarse feldspar 2.5x3cm crystal size. Magnetite encloses amphibole; biotite in turn surrounds amphibole and 
magnetite; feldspars are pinkish; pegmatite contact appears 250 degrees
122.30m: magnetite-feldspar pegmatite @30cm; magnetite as coarse as 1x1.2cm grain size; magnetite randomly oriented;
feldspars up to 1x2cm size

Structures:
112.61m: shear healed fracture @20 degrees
113.41m: pegmatitic feldspar vein o enrichment line @27 degrees; 0.8cm thick
114.5m: calcite vein of 2mm @25 degrees
117.15m :dragged pink feldspar along shear @30
121.4m: shear zone of 1 cm containg dragged brown feldspar@20 degrees; some calcite incorporated
125.7m: fracture @50 degrees
126.40m: amphibole and pink pegmatite band @35 degrees
127.05m: fracture @45 degrees
128.03m: biotite-bearing carbonatite vein @42 degrees; 2cm thick; none magnetic

135.22-143.5m: mixed zone- intercalations of microsyenite 

143.50 201.00 MICROSYENITE

Grey, massive, fine to mediuim graine; in places coarse light pink and greyu white coarse fedspar zones of metasomatism up 
to 25 cm giving the rock a coarse grtain appearance

136.2-141.1m: weakly magnetic in places

136.25m: feldspthic veining or segregation @45 degrees
139m: fracture and minor shear (1cm) @50 degrees
141.65m: joint and light pink feldspar alignment @42
145.9m; shear band @40 degrees
146.92n: amphibole-feldspar pegmatitic vein lower contact @45 degrees; 12 cm thickness
151.7m: joint/fracture @40 degrees
157.14m: pink feeldspar and amphibole band @45 degrees
161.65m: pink feldspar vein @44 degrees; 1cm thick
162.4m: light pink feldspar vein @30 degrees; half centimetre thick
163.6m: bue green amphibole alignment in minor alteration zone @35 degrees
168.26m: feldspar enrichment zone @50 degrees
170.1m: blue green amphibole in 1mm shear @20 degrees
170.5m: 2mm creamy feldspar vein @20 degree

Sample 
Number
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171.75m: @45cm felsic dyke; medium to fine graind
172.2m: lower contact of felsic dyke @35 degrees
174.4-177.25m: magnetite patches or stringer zone (<2%)
175.62m: megnetite stringers up to 2mm @40 degrees
179.75m:pink feldspar banding @60 degrees; 3mm thick
182.15m: creamy feldspar vein (2mm) @20 degrees
184.42m: pink feldspar banding @65 degrees; 2-5mm repeated bands
191.16m: creamy feldspar banding @70 degree
192.83m: light pink feldspar banding @60
191.4-192.75m: weakly magnetic

201.00 229.35 GREY SYENITE

Grey to grey greeen, massive, coarse grained, in places mottled pink due to pink feldspars composiion; hard good coring
magnetite grains up to 2x5mm mantling amphibole and in places completely rplacing it; some biotite and olivine (?) inplaces 
(e.g. olivine - 201-206m)

201-204m: red brown oxidation and some flourite; 
204.55-205.2m: strong biotite alteration and grain size reduction- rock becomes fine grained
213m: dark skeletal magnetite grains inside green amphiboles
217.9m: carbonititized layer (3.5cm) cmposed of biotite, calcite, amphiboles and feldspar; rock fine grained
222-224.25m: pegmatoid texured with coarse pink feldspars; mt cutting across amphibole; Fe-sulfide in contact with amphibole

229.45
230.30 FUALT

Yellowish brown with some greenish shdes; oxidation, clay and chlorite alternation in fault zone
229.48m: slickenside surface and nearby fault gouge; fault plane @30 degrees

230.30 240.45 MICROSYENITE

As in 143.5-201 metres depth interval
219.9m: magnetite crystals rimming green amphiboles
235.46m: 4cm magnetite vein @65 degrees
235.66m:1cm  magnetite vein @40 degrees
237.6m: purple flourite disseminations
239.82-240.4m: very coarse grained syenite

EOH

Sample 
Number



Rare Earth Metals Inc
DIAMOND DRILL LOG

DDH Number Ch-11-04 Page    1 of 6
Project Clay Howells TESTS Logged By A.L. Gebru
Length 285.00 Depth Azimuth Dip Depth Azimuth Dip Depth Azimuth Dip Claim #(s) 4252265
Started 2011-03-15 collar -45.00 Core Size NQ
Completed 2011-03-20 Target(s) Deep Mag Low, NW of 2010 drilling
Easting 423475 See Separate Maxibore Survey File Contractor Landdrill
Northing 5520006 Comments 7 check samples taken, Au in breccia zones
Elevation 213

From To Description From To Interval

0.00 18.60 NO CORE  (OVERBURDEN) 845585 107.72 108.90 1.18
845586 131.62 132.70 1.08

18.60 20.85 GREY SYENITE 845587 141.28 142.28 1.00
845588 177.00 178.00 1.00

grey, mottled grey white and dark, very coarse grained (pegmatoid); feldspars (80%); mafics (amphiboles/pyroxene (?) biotitea and, 845589 231.00 232.50 1.50
magnetite; megnetite  enclosed by amphiboles/pyroxene (?); the first 90cm core broken 845590 Blank-granite gneiss 

845591 57.00 58.50 1.50
20.85 25.40 GREY MICROSYENITE - FELSIC 845592 82.85 84.00 1.15

Grey to light greyu, composed of fine to medium grsained feldspars (85%) and  dark mafic minerals (amphibole/pyroxene (?) -15%
22.5-24m: 1 metre core loss

25.40 63.87 GREY SYENITE

As in 18.6-23.85m depth interval except this one contains more pinkish syenite zones

30.43-34.90m: syenite with pink to light pink feldspars; texturally pegmatoid
57.14-60.87m: syenite with light pink feldspars, texturally pegmatoid.

63.87 76.52 PINK SYENITE 

Pink, very coarse feldspars (85%), with dark amphibole/pyroxene minerals  (10-15%); chlorite after amphiboles/pyroxene, 
usually start frm the centre; some primary quartz (?); biotite after amphibole/pyroxenes too.
66.54-72.75m: fault zone; core highly broken, and weakly oxidized; chloritization and clay formation in fractures;
fault gouge in places

66.8-66.90m: fault gouge
67.30-67.65m: fault gouge
67.75-67.80m: fault gouger
67.9-67.97m: fault gouge
70.95-71.1m: fault gouge
71.45-72m: fault gouge

Structures:
66.55m: fault plane @40 degree
67.93m: fault plane @20 degree
70.3m: fault plane  @15 degree
72.27m: fault plane @45 degree

Sample 
Number

pauln
Typewritten Text
(see assay certificates for results)
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76.52 80.75 GREY SYENITE

As in 25.4-63.7m depth interval; feldspars are grey white or creamy, otherwise similar to the pink syenite

80.75 96.70 PINK SYENITE

As in 63.87 - 76.52 depth interval except here pyroxene crysdtals become more distingushable
amphibole alteration after pyroxene more clearly seen - e.g. At 84.20 metres amphibol;es partially or wholly repl;acve pyroxene
84.2-84.4m increased masfic minerals (50%)
92.45-92.77m: increased mafic content (50%) and some sulfide crystals

96.70 97.90 GREY SYENITE

As in 76.52-80.75 metres depth inmterval

97.90 105.32 PINK SYENITE

As in 80.75-96.70 metres depth; some quartz appears to be present

105.32 116.20 GREY SYENITE

As in 76.52-80.75 metres depth inmterval except the feldspars in here are more darker than are light grey or creamy
muscovite laths as coarse as 3x5mm observed

116.20 135.10 PINK SYENITE

As in 80.75-96.70 metres depth except the mafic minerals content increases a little bit (20%); 80% pink fel;dfspars
120.4-122m: more of grey syenite; some tabular muscovite crystals in both type of syenites 
133.0-133.80m: fine grained pink syenite, textural change possible due to nearby faulting

135.10 149.75 CATACLASTIC FAULT ZONE

pink syenite moderately to strobngly oxidized (hematitization?) to reddish brown to yellowish brown masses; much of the host
rock minerals are intact (identifiable), magnite crystals as coarse as 0.5mm present; pyroxenes and amphiboles present; 
some olivine appear to be present throught and are often oxidized. But oxidation is largely on feldsparts

135.1m: oxidation line/possible fault plane @45 degrees
135.9m: fracture/fault plane @20 degrees
136.30m: fracture plane @06 degrees
139.95m: fracture plane @35 degrees
140.45m: fracture plane @20 degrees
141.67m: slip plane @25 degrees
142.58m: fault plane @30 degrees

Sample 
Number
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142.48-142.78.m: limonite
142.78-142.98m:  faulkt gouge
142.98m: fault @35 degrees
144.30m slip plane @30 degrees
145.35m fault plane @25 degrees
146.60m:: healed fracture @28 degrees
147.0m: slip plane @34 degrees
147.15-147.35mm: fault gouge
148.15m: fracture plane  @20 degrees

149.75 159.00 PINK GRANITE

pink, coarse grained, massive, composed of pink feldspars (80%), mafics (20%); pyroxene is the dominant among mafics;
chloritization of pyroxene usually starting from the centre; some sulfides (Po and Py) <1%.; some quarts (?0) and minor 
  euhedral light coloured feldspar (albite?)  of finer to coarse texture

152.5-153.3m; more oxidized (reddish brown) syenite

159.00 169.60 PINK GRANITE- OXIDIZED (hematitization?)

pink syenite largely retained, moderate oxidation- hematite formation largely from feldspars; mafic mnerals in places leached
out; magnetite veinlets up to 5mm mostly oxidized in places (e.g. 161.6m @50 degrees, 161.7m @65 degrees ,162.07m
162.4m @70 degrees, 162.7m @60 degrees, 162.86m @60 degrees

169.60 185.65 PINK SYENITE (HEMATITIZED MEGNETITE VEINLETS - 5-10%)

magnetite veinlets  (5-10%) largely oxidized to hematite; from 1mm to 2 cm thickness; main veins at an angle to core axis; 
minor veins brach off to be subparallel to core axis; veins injected at 2-15cm interval

169.9m: oxidized magnetite veinlet @52 degrees
170.27m: 2mm magnetite veinlet @60 degrees
171.06m: hematitized magnetite veinlet of 1cm @ 60 degrees
171.74m: healed fracture @70 degree
173.85m: 0.8cm hematitized veinlet of 0.8 cm @50
174.49m: 3mm  hematitized mgnetite veinlet @67 degrees
174.79m: 2mm hematitized magnetite veinlet @50 degrees
175.04m: 3mm hematitized magnetite veinlet @40 degrees
175.60m: 1.1cm hematitized magnetite veinlet@57 degrees
175.84m:0.9cm hematitized magnetite veinlet@72 degrees
176.0m: 5mm hematitized magnetite veinlets @85 degrees
176.88m:2mm hematitized magnetite veinlet @23 degrees
177.07m:cm magnetite veinlet @ 40 degrees
177.95.0m: hematitized magnetite veinlet@ 20 degrees; 178.03m: 0.6cm hematitized magnetite veinlet @30 degrees
179.25m: 0.5cm hemtitized magnetite veinlet 265 degrees
179.60m: 0.6cm hematitized magnetite veinlet @70 degrees

Sample 
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179.7m: 0.5cm hematitized magnetite veinlet @ 20 degrees
180.91m: hematitized magnetite veinlet @70 degrees
181.65m: oxidized (to hematite/goethite) magnetite vein @30 degrees
Depth interval is interpreted as fault zone

.
185.65 193.10 PINK SYENITE  (possible fault related)

oxidized - feldspars hematitized; pyroxenes/amphiboles altered to clay like white to creamy relatively mineral
ductile deformation in places very common

182.5m: aligned dark pyroxenes/amphiboles (ductile deformation @40  degree
184.80m: foliation due to ductile deformation @43 degree
190.0m: albitic vein and marign deformation trail @32 degree

190.25-141.18m: less deformed and very weak oxidation or alteration
191.6-192.4m:not deformed and very weak oxidation or alteration
192.58m:-192.98m: not eformed and very weak oxidation or alteration

193.10 207.28 PINK SYENITE/GREY SYENITE

Very coarse grained, massive, with pink feldspars, not altered, contains more mafic minerals up to 25-30% making the rock to
 look like grey;alteration of chlorite and amphiboles after pyroxene. Chlorite alteration appears to be non magmatic related -
later hydration

207.28 214.75 PINK SYENITE - OXIDIZED

Oxidized to redish brown and or yellowish brown, mafic minerals such as pyroxene/amphiboles getting leached forming pits
olivine in partially lreached zones as yellowish green friable material, possible fault zone ot fault marigin
content of mafics in this interval generally less compared the former interval

214.75m: sslickenside @40 degrees

214.75 230.40 FAULT - IN PINK SYENITE

Strongly oxidized (yellow brown/red brown) and highly broken core; similar lithology and minera;logy  as in 207.28-214.75 m
depth interval; dark green flakes as coarse as 3x3mm - could ber green biotite or chlorite

Structure:
216-221.,5m: intermittent fault gouge zone
214.83m: fracture plane/possible fault plane @35 degree
215.63m: racture plane/possible fault plane @35 degree
217.4m: fracture plane/possible fault plane @06 degree
217.4m: fracture plane/possible fault plane @30 degree
218.0m: fracture plane/possible fault plane @28 degree
219.9m: fracture pl;ane @20 degrees
220.70m: fracture plane @32 degrees

Sample 
Number
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222-225m: highly broken core and 2.10 metres core loss
225-228m: 1.4-1.5m core loss;  first 60 cm of recovered core is turned to rubble highly broken core, next 80cm core 
 highly broken followed by 20cmrubble core
228.7-2430m: gouge - more of clay due to weathering in fault plane; reddish brown to yellowish brown in colour

230.40 236.10 FAULT BRECCIA

Lithology is pink syenite
Pinkish to reddish brown, moderately oxidized/hematitized; feldspars are mostly oxidized while mafics (amphiboles
remain un altered at large; large amphibole patches (as larg as 3x4cm) in a pinkish to redd brown fgeldspar ground mass
disseminated pyrite (<1%) within green amphiboles

236.10 285.00 PINK/GREY SYENITE

Pink and grey mixed syenite, grey colouring largely due to inreased  mafic mineral contents as much as 30%.
aligned mafic minerals duie to weak deformation or magmatic segregation or magmatic foliation

240.95-2476.4m: more of grey syenite;more mafic minerals (25-30%) and feldspars lighter pink, but no real cream like
 in proper grey syuenite
249.35-253.9m: more of grey syenite; more mafic minerals (25-30%) and feldspars lighter pink, but no real cream like
 in proper grey syuenite
259.7-262.45m: more of grey syenite; more mafic minerals (25-30%) and feldspars lighter pink, but no real cream like
 in proper grey syuenite
271.44-273.34m: More of grey syenite
276.33-285m: more of grey syenite

Structure:
231.7m: fracture @20 degrees
233.3m: aligned pyroxenes/amphiboles @ 60 degrees
234.23m: fracture @30 degrees
237.10m: mafic minerals alignment @47 degrees
238.52m: mafic minerals alignment @40 degrees
240.95m: mafic minerals alignment @50 degrees
243.63m: mafic minerals alignment @60 degrees
247.10m: mafic minerals alignment @50 degree
249.34m: mafic minerals alignment @52 degree
252.35m: mafic minerals alignment @40 degree
254.70m: mafic minerals alignment @37 degree
255.56m: mafic minerals alignment @42 degrees
256.3m: mafic minerals alignment @60 degrees
257.7m: feldspar alignment @59 degree
2.45m: mafic minerals alignment @56 degrees
263.85m: feldspar and mafic minerals alignment @ 44 degrees
264.32m:  feldspar and mafic minerals alignment @ 47 degrees
268.15m:  feldspar and mafic minerals alignment @ 45 degrees
271.03m:  feldspar and mafic minerals alignment @ 48 degrees
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273.4m; feldspar and mafic minerals alignment @60 degrees
274.95m:  feldspar and mafic minerals alignment @45 degrees
276.34m:  feldspar and mafic minerals alignment @54 degrees
277.7m:  feldspar and mafic minerals alignment @45 degrees
281m:  feldspar and mafic minerals alignment @47degrees
282.5m:  feldspar and mafic minerals alignment @55 degrees
284.90m:  feldspar and mafic minerals alignment @43 degrees

Sample 
Number



Rare Earth Metals Inc
DIAMOND DRILL LOG

DDH Number CH-11-05 Page    1 of 3
Project Clay-Howells TESTS Logged By A. Gebru
Length 177.00 Depth Azimuth Dip Depth Azimuth Dip Depth Azimuth Dip Claim #(s) 4252258
Started 2011-03-20 collar Core Size NQ
Completed 2011-03-23 Target(s) Centre Mag Target of Ring Structure.
Easting 425423 See separate Maxibore Survey file Contractor Landrill
Northing 5519471 Comments
Elevation 212

From To Description From To Interval

0.00 9.00 NO CORE (OVERBURDEN)

9.00 62.48 MICROSYENITE - (magnetic throughout)

Grtey, fine grained (<1mm grain size), massive, composed of feldspars (80%), amphiboples (20%), some biotite;
 about 2% porphyritic - seldom coarse feldspars and amphiboles in a fine graine ground mass; magnetic throughout

9-12m: broken core
18.12-19.95m: zone of coarse syenite intrusion up to 10 cm thickness and 15% abundance
39.1-450.6m: medium grained syenite
39.14-39.21m: white with reddish brown staining carbonate (calcite) vein with hematite admixtures; vein appreas brecciated

845591 57 58.5 1.5
62.48 87.67 SYENITE 845592 82.85 84 1.15

Grey to, medium to coarse grained, massive compsed of feldspars (80-85%), amphiboles (15-20%); 
in places pegmatoid textured:
50.45m: purple flourite in association with light pink coarse feldspars; muscovite and biotite accompany the flourite occurrence
50.0-50.45m: zone of flourite presence
52-55.45m: broken core
62.48=63.05m: very coars grained, about 90% felfdspars
72.41-72.54m: very coarse syenite, about 90% feldspars
62.48-66m: mixed zone (both microsyenite and coarser syenite coexist)
66-79.7m: coarse grained syenite, feldspars 80% and mafics (20%)
79.7-87.67m: medium grained syenite; increased feldspar content - up to 85%; other minerals include amphiboles/pyroxene (?) and
 minor  muscovite and biotite; more felsic  than previous sections; in places weakly magnetic due to patches of pagnetite grains

 (eg. 86.00m )
51.0m: joint/fracture plane @39 degrees
53.15m:  joint/fracture plane @40 degrees degrees
55.00m:  joint/fracture plane @ 20 degrees
58.32m: joint/fracture plane @42 degrees
60.90m: joint/fracture plane @43 degrees
63.65m: joint/fracture plane @65 degrees
66.00-m: joint/fracture plane @66 degrees
69.85m: joint/fracture plane @ 20 degrees
74.00m:  joint/fracture plane @30 degrees
77.40m:  joint/fracture plane @38 degrees
80.10m: joint/fracture plane @ 26 degrees
81.00m:  joint/fracture plane @35 degrees
84.60m: joint/fracture plane @30 degrees

Sample 
Number
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(see assay certificates for results)
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From To Description From To Interval

87.67 177.00 MICROSYENITE

As in 9.0-62.48m, depth interval except this one is more finer and more feldspars present as in 79.7-87.67m depth interval

87.67-99.4m: Fine to medium grained
99.4-115.8m: more finer, then grain size in between the two sections
107-116 strongly magnetic
121.8-122.55m; very coarse greywhite  and dark green mottled syenite; feldspars hematitized
123.1-123.4m; zone of feldspathization and coarser amphibole growth
139.90-141.1m: feldspathization and amphibolitization (both coarse grained); trend@50 degrees
141.77m: 3cm amphibole-feldspar vein @70 degrees; 142.15-144.15m - zone of hematitization aling fractures or after magnetite
150.72m: amphibole-feldspar vein @62 degrees; 5cm thick
152.10m amphibole-feldspar vein @42 degrees and 7cm thickness
153.82m; amphibole-feldspar vein @63 degrees and 12 cm thickness

Structures:
87.75m: fracture plane @40 degrees
90.60m: fracture plane @30 degrees
93.50m:Amphibole-feldspar vein @20 degrees; 1cm thick and very coarse grtained
96.70m: fracture plane @39 degrees
115.02m: feldspar-amphibole vein @20 degrees;1.4cm thick vein consisting of coarse pink feldspar and green amphibole (10%)
119.4m: fracture/joint plane @03 degree
119.5m: fracture/joint plane @40 degree
121.23m: 2mm feldespar vein @75 degree
122.55m: fracture/joint plane @55 degree
124.05m:  fracture/joint plane @17 degree
125,4m:  fracture/joint plane @22 degree
128.10m: 2cm .feldspar-amphibole vein @12 degree; as in at 115.02m depth vein
159.43m: 1.5cm amphibole-feldspar vein@39 degrees; This same composition is what we call coarse syenite when large body
161.33m:  fracture/joint plane @08 degree
131.4m: healed fracture filled by silica (?) and show hematitic oxidation @20 degrees
136.3m:  fracture/joint plane @50 degree
137.7m:  fracture/joint plane @50 degree
141.95m: fracture/joint plane @50 degree; hematite associated
142.25m: hematitization on fracture/joint plane @45 degree; very green amphiboles around hematitization
143.35m:  hematitized fracture/joint plane @30 degree; very green amphiboles around the hematitized zones
144.8m:  fracture/joint plane @40 degree
149.2m:  fracture/joint plane @30 degree
151.2m:  fracture/joint plane @42 degree
154.85m:  fracture/joint plane @45 degree
156.35m:  fracture/joint plane @23 degree
157.15m:  fracture/joint plane @26 degree
159.65m: fracture/joint plane @60 degrees
161.15m: fracture/joint plane @42 degrees

Sample 
Number
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throughout

162.35m: fracture/joint plane @43 degrees
163.15m: 10cm pyroxene-amphibole-feldspar vein@44 degrees
164.0m: fracture/joint plane @46 degrees; brecciated with calcite in fractures; reddish brown oxidation in and around breccia
166.45m: 5cm magnetite-amphibole-feldspar vein@52 degree
166.70m: fracture/joint plane @35 degrees
166.75m: fracture/joint plane @45 degrees
168m: fracture/joint plane @50 degrees
168.85m: fracture/joint plane @12 degrees
169.15m fracture/joint plane @38 degrees
169.60m: fracture/joint plane @35 degrees
170.0m: fracture/joint plane @50 degrees
170.51m: fracture/joint plane @20 degrees
172.06m:fracture/joint plane @10 degrees
172.35m: fracture/joint plane @07 degrees
172.65m: fracture/joint plane @14 degrees
173.26m: fracture/joint plane @51 degrees
175.57m:fracture/joint plane @20 degrees
176.3m: fracture/joint plane @43 degrees

Sample 
Number

162-177m: more mafic minerals (20-25%) than preceeding sections; zone more porphyritic and disseminated pyrite (≤1%)
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DDH Number Ch-11-06 Page    1 of 6
Project Clay Howells TESTS Logged By A. L. Gebru
Length 213.00 Depth Azimuth Dip Depth Azimuth Dip Depth Azimuth Dip Claim #(s) 4252258
Started 23/03/2011 (01/04/2011) collar 45.00 Core Size NQ
Completed 26/03/2011 (03/04/2011) Target(s) Centre Mag Target of Ring Structure.
Easting 425818 See Separate Maxibore Survey File Contractor Landdrill
Northing 5519301 Comments
Elevation 213

From To Description From To Interval

0.00 7.80 OVERBURDEN (NO CORE)

7.80 8.85 OVERBURDEN (BOULDER)- magnetic

medium grained feldspar rich grey to ghrtey gren  syenite, grey-white feldspar rich (>95%) fragment; fine grained syenite with 
pink feldspar veinlets that are hemititized; magnretic throughout

8.85 29.00 SYENITE 845593 18 19.33 1.33
845594 31.8 33.15 1.35

Grey, fine to medium grained, massive, with coarse syenite intrusions of 0.5cm to 1.00 mertre; syenite intrusions in places 845595 52.25 53.7 1.45
 contain microsyenite fragmentys as l;arge as 3x5cm; they appear sub-vertical intrusion dipping in the dirrection of drilling 845596 57 58 1
rock ios non-magnetic uinlike that in CH-11-05 hole. Backgropund radiometry is rerlatively higher than any of previous holes - 845597 82.5 84 1.5
about 90-100cps 845598 84 84.9 0.9

845599 84.9 86.4 1.5
10.60m: coarse grained syenite apophysis @4.5cm thickness and @22 degree dipping to CA 845601 86.4 87.9 1.5
11.4m: coarse grained syenite apophysis @1cm thickness and @56 degree dipping to CA 845602 87.9 89.4 1.5
12.0m: coarse grained syenite apophysis @4cm thickness and @56 degree dipping to CA 845603 93 94.5 1.5
12.37-13.37m: coarse grained grey syenite wityh fragments of microsyenite 845604 94.5 96 1.5
12.5m: microsdyenite fragment (xenolith) @3x5cm size and @60 degree dipping to CA 845605 96 97.5 1.5
13.0m: contact of microsyenite fragment with coarse grained syenite @35 degrees 845606 97.5 99 1.5
14-14.35m Coarse grained grey syenite; 14.35m: contact with microsyenite@30 degrees 845607 99 100.5 1.5
15.22cm: coarse green amphibole alterration@30cm thickness;15.35m: alteration forms conjugate contact with 845608 100.5 102 1.5
 microsyenite@30 and 25 degrees; felfdspars recystallization within the green amphibole alteration zone 845609 102 103.5 1.5
16.15m: caorse grained syenite vein @1cm and @25 degrees 845610 103.5 105 1.5
16.60m: fracture @45 degrees 845611 140.5 142 1.5
17.0m: fracturre @30 degrees 845612 142 143.5 1.5
19.78m: merging coarse syenite veins @40  and 15 degrees inclined to the right and left respectively @4cm thickness 845613 143.5 145.12 1.62
19.81m: molybdenite crystal of 2x3mm 845614 170.5 172 1.5
19.9m: coarse grey syenite@45 degrees and 4cm thickness 845615 172 173.5 1.5
20.1m: feldspathicv/coarse syenitic vein @33 degrees and @0.5cm 845616 173.5 175 1.5
20.58m: feldspathic/coarse syernitic vein @24 degrees and 28cm thickness
20.90m: feldspathic/coarse syernitic vein @30 degrees and 0.6cm thickness
21.0m: fracture @45 degrees
24.5m: fracture @50 degrees
27.25m: fracture @44 degrees

29.00 40.50 FELDSPAR METSOMATISM AND BRECCIA ZONE

Grey green, fine grained microsyenite invaded light pink feldspars 55-60%); feldspars set as breccia form 4x6cm in a finer
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Number
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matrix of microsyenite; green amphiboles and Fe-sulfides of about 2%(Py & Po) associated in the metasomatic zone;
minor biotite present; pyroxene largely diminished in this zone or altered to amphiboles; non-mgnetic core
38.75-40m: ductile deformation defined by al;igned light pink feldsp[ars and mafic minerals; very gree amphobole bands
 as thick as 5mm along deformation line; metasomatic feldspars less abundant in this zone
39.9-40.35m: sporadically magnetic

29.95m: subhorizontal fracture@05 degrees
34.6m: fracture@45 degrees
37.10m: fracture @37 degrees
39.15m: deformation foliation @44 degrees
39.8m: fracture @48 degrees

40.50 56.90 SYENITE

Grey to grey green, medium to coarse grained, massive with mafics (amphiobole, pyroxene and biotite) up to 25-30%;
biotite (3-5%) in leached out amphibles and pyroxene; leached olivine in places
40.6m: molybdenite crystal (1.2x3mm) occurring between green amphibole and creamy feldspar in the broken side of the core;
45.55-49.30m: spoadically magnetic

42.63m: fracture @43 degrees
45.47m; fracture @45 degrees
47.60m: fracture @40 degrees
49.50m: fracture @degrees
52.15m: fracture @48 degrees
53.65m: fracture @50 degrees
54.35m: fracture @32 degrees
54.70m: fracture @24 degrees
55.50m: fracture @50 degrees
55.6m: fracture @<05 degrees

56.90 59.75 PYROXENITE

Dark green very coarse grained (pegmatitic), composed of green amphiboles (30%) and dark green pyroxenes (50%) and 
 xenoblastic to skeletal grey white feldspars (10%)
58.1-59.2m: gabbroic, more feldspar up to 60%)
57.1m: fracture @40 degrees
59.75m: contact b/n pyroxenite and syenite @40 degrees
60m: Two fracture systems  @15 and 22 degrees

59.75 72.00 DIORITIC SYENITE

Weakly magneti,c grey to dark green, coarse grained, massive composed offeldspars (70%), amphiboles (20-25%),
 pyroxene (5-10%),brown biotite (3-4%); pyroxene are dark to dark green and amphiboles are green
60.3-64m: strong pink feldspar metasomatism  (up to 60%); feldspars hematitized to reddish brown colour

61.3m: fracture @25 degree
62.4m: subhorizontal fracture @<05 degrees
63.8m: fracture @38 degrees
66.10m: fracture @45 degrees

72.00 84.05 PINKISH SYENITE

light pink dominated coarse grained massive syenite mottled with dark green amphiboles/pyroxenes?. Hematitization in 
places2-35cm thick, medium grained  green amphibole (?) dominated layers in places that could be lateration products
increased mafic minerals in last 6.5 mters of the section, some weak carbonatization increased mafic minerals in
last 6.5 mters of the section, and 64cm finer and aphibole richer; weakly magnetic throught intervbal
73.35m: fracture @43 degrees
78.25m: fracture @42 degree
82.5m: fracture @20 degrees

Sample 
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84.05 84.90 MAGNETITE BAND (strongly magnetic)

Grey to dark grey/green, massive, fine to medium grained, spotted white; composed of magnetite (50%) fine white minerals that
seem to be feldspar, quartz and some calcite, amphiboles, pyroxene and some biotite; no much effervescence due to calcite;
some red flourite/flouroapatite(?) and hematite  patches; sulfide stringers and stringer zones up to 2mm-2.5cm respectively,
sulfides mostly pyrite but some Cpy too; REE's and radioactivity higher  (>3% and 350-500cps respectively);
strongly  magnetic corte

84.05m: contact and fracture @35 degrees
84.22m: magnetite banding @40 degrees; spotted white and less spotted gey mt bands
84.9m: pyrite banding @62 degrees;  in a zone of 1cm thickness

84.90 105.00 MELANOCRATIC SYENITE (amphibole alteration and carbonatized throughout)

Medium to coarse grained, greenish to dark green , pepper and salt textured between mafic minerals upto 80% 
(mostly amphiboles?) and white feldsparts up to 20%; green to dark green amphobolies/pyroxenes (?) seem to be due to
 altreration; weak to moderate  carbonatization throughout; coarse light pink feldspathic layers up to 10 cm, and fragmented
 feldspars in places; interval non-magnetic except at 89.2-89.36 depth interval
89.2-89.36m: magnetite bandas in 84.05-84.90m interval; patchy stringer sulfides (Py)  in a zone of 1cm thickness; 0.07%REE's & 0

0.07%REE's & 0.13%Nb, 21% Fe on Niton assaying
103.55-105m: hematitized

85.5m: fracture @40 degrees
87.30m: calcite and feldspar veining @60 degrees; 2mm thickness each
89.25m: calcite banding (3mm) @60 degrees
89.5m: fracture @25 degrees
91.2m: fracture @50 degrees
94.0m: fracture @33 degrees
96.50m: fracture @ 41 degrees
98.2m: fracture @37 degrees
99.60m: fracture @40 degrees
103.8m: fracture @37 degrees
105.0m feldspathic band/veinlet @43 degrees; 0.5-0.8cm; some calcite in  nearby tyny fracture systems

105.00 114.15 MICROSYENITE

Non-magnetic, grey, fine grained, massive composed of pyroxene and amphiboles (30-35)  and feldspars 65-75%);
 pyroxenes are dark and coarser;moderate fracturing,  increased fracture density compared to preceeding sections 
core broken in places
109.9-110.19m, 111.5-111.65m, 111.8-111.95, and 112.7-113.92m: coarse grained syenite

Structure
105.8m: fracture filled by calcite @15 degrees
106.4m: fracture @35 degrees
107.05m: conjugate fracture systes @50 degrees
108.10m: fracture @40 degrees

Sample 
Number
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110.09M; fracturer @40 dfegrees
110.19 contact of coarse syenite @35 degrees
111,5m: contact @45 degrees
111.65m; contact @50 degrees
112.7m: contact @40 degrees
]113.1m: fracture @50 degrees
113.92m: contact @42 degrees

114.15 128.50 MTESOMATIZED SYENITE (moderately carbonatized)

Weakly magnetic, coarse grained, pepper and salt textured (grey green and light pink), massive, weakly magnetic,usually  finer
amphibole and coarse  feldspar metasomatism.; in places coarse amphibole and coarse amphibole metsomatism
moderate carbonatization throughout; hematitization and some flourite (?) along with feldspars and carbonatizate

120.50-122.65m and 124-129m: pegmatoid syenite - very coarse garined amphiboles and feldspars; sporadically magnetic; 
more carbonatized in this zone

114.15m: contact @32 degrees
117.4m contact @40 degrees
118.5m: amphibole-calcite sheared vein@36 degrees
120.5m: fracture @50 degrees
121.5m: fracture @15 degrees
122.6m: contact of microsyenite @80 degree and @05 degrees
123.05m 4cm coarse syenite contact @42 degrees
123.35m 4cm coarse syenite contact @20 degreesdegrees
126.32m: fracture @40 degrees

128.50 139.70 SYENITE

Grey, coarse grained, massive, composed of feldspars, amphiboles, olivine, pyroxene and some biotite after amphiboles/pxn
sporadic pegmatictic amphibole-feldspar zones 5-65cm thickness creating inhomogeneous conditions;weakly magnetic

132.15m: fracture @60 degrees
135.60m: fracture @20 degrees

139.70 145.30 PEGMATOID SYENITE

As 120.5-122.65m depth interval;sporadically magnetic; moderately carbonatized (up to 8-10%); weakly magnetic

141.38-142.38m: pink, hematitized  medium grained granitic dike, compsed of pink  feldspars, amph , quartz, some red flourite?
141.38m: contact @63 degrees

145.30 169.20 SYENITE

As in 128.5-139.7 metres interval
147.9m: fracture @50 degrees
153.2m: fracture @40 degrees
157.25m: fracture @30 degrees

Sample 
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159.13m: fracture @50 degrees
162.15m: 2mm clacite veinlet in ductle shear fracture@15 degrees
165.77m: fracture@48 degrees
168.4m: fracture @36 degrees

169.20 171.90 PEGMATOID SYENITE

As in 139.7-145.30 metres depth interval

171.90 176.84 SYENITE

As in 128.5-139.7 metres interval
171.7m: fracture @40 degrees
174.7m: fracture @50 degrees

176.84 179.50 PEGMATOID SYENITE

177.10 fracture and calcitized fracture plane @29 degrees
178.44m: 4cm feldspar vein @50 degrees; bears about 5% amphibole crystals, overprints metasomatized syenite

metasomatized syenite is pepper and salt textured b/n green amphibole and light grey feldspars, green composition
slightly dominating

179.50 213.00 SYENITE

As in 128.5-139.7 metres interval

189-190.67m: pegmatoids syenite
197.25-198m: highly broken core
201-201.6m: hematitized
203.8-204.6m: hematitized
204-2.15m: low angle quatrz vein of 2cm thickness that cavernous (void), well shape quartz pyramids growing in the voids
209.1-209.5 hematitization in feldspars

Structure
180.0m: fractiure @25 degrees
184.18m: fracture @45 degrees
188.5m: fracture @60 degrees
191.4m: fracture @22 degrees
192.62m: healed fracture, 2mm calciter bearing @ 52 degrees
195.5m: fracture @43 degrees
196.3m: fracture @38 degrees
196.9m: fracture @35 degrees
199.0m: 4mm calcite vein @30 degrees; white colored with reddish hue
200.27m: quartz-feldspar vein @48 degrees; hematitized layer around, mimics this orientation
201m: 2cm quartz vein @30 degrees
201.6m: 3mm clacite vein @28 degrees; these might be elevated in REE's;  white colored with reddish hue

Sample 
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204.0m: void -bearing quartz vein@30 degress
206.5m: 3mm calcite vein @36 degrees; white colored with reddish hue
207.14m: fracture @46 degrees
208.95m: fracture @47 degrees
209.1m; 5mm clacite vein@55 degrees; several mm scale veinlets in a zone of 15 cm width; surrounding hematitized.
212.20m: fracture @25 degrees
212.58m: fracture @44 degrees

Clay-Howells
Landddrill
02-Apr-11

Sample 
Number

EoH@213m
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Project Clay Howells TESTS Logged By A.Gebru
Length 342.00 Depth Azimuth Dip Depth Azimuth Dip Depth Azimuth Dip Claim #(s) 4252257
Started 2011-03-27 collar -45.00 Core Size NQ
Completed 2011-03-30 Target(s) Mag Target along margin of Ring Structure
Easting 425818 See separate maxibore Survey File Contractor Land Drill
Northing 5519301 Comments
Elevation 213

From To Description From To Interval

0.00 12.00 OVERBURDEN (NO CORE)

12.00 50.20 GREY SYENITE

Grey, coarse grained, massive, seldom magnetic, composed of feldspars (75%) pyroxene (15%) , amphiboles ()10%) 
and some minior biotite  mostly by break down from pyroxene; magnetite mantled by pyroxene
12-12.5m: light pink feldspar metasomatism and green amphibole alteration
12.7m: reddish brown to purple flourite 
24.2-29m more of pyroxene and low amphibole coontent
23.1m: molybdnem crystal (1/2mm dimetre)
39.0m: several molybdenite grains; some occur as stringer linings

Structures
12.3m: fractuire @38 degrees
15.25m: fracture @35 degrees
17.26m: fracture @60 grees
19.50m: fracture @47 degrees
21.17m: fracture @40 degree
27.15m fracture @50 degree
32.82m: fracture @43 degree
35.80m: fracture @20 degrees
38.68m: fracture @48 degree
39.75m: white clacite vein @32 degrees; 3mm thick, widening up to 5mm
40.70m: white calcite and redd brown flourite @50 degrees; 1.5cm thick
40.80m: white calcite and red brown flourite vein @05 degrees; 2 cm thick
43.60m: fracture @40 degree
46.34m: fracture @37 degrees
49.75m: dectile deformation @25 degrees; calcite-flourite vein along deformation; coarse Fe-sulfides stringers along the margin

 of calcite; ferromagnesian and feldspathic minerals parallelized along deformation line

50.20 51.20 PINK SYENITE

Pink, coarse, massive in places cut by calcite, calcite-flourite veins, blue green sodic amphiboles and grey green chlorite (?)
alteration after pyroxene; most of original pyroxene altered or in alteration

50.90m: calcite and flourite vein @70 degrees; 5mm thick
51.12m: calcite vein @33 degrees; 3mm thick
53.35m: fracture @38 degrees

Sample 
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51.20 92.02 GREY SYENITE 845617 87 88.5 1.5
845618 92.2 93.33 1.13

Grey, coarse grained, massive, composed of feldspars (70-75%), pyroxenes (20-25%), amphiboles (5-10%); minor biotite and 845619 170.4 171.9 1.5
sulfides (2-3%);; feldspars hematitized in places; 845621 242.25 243.7 1.45
60-92.02m: weakly magnetic throughout unlike upper section; feldspars become whitish in dry condition though they remain 845622 256.64 258.08 1.44
light grey to light pink as in the section 51.2-60.6 metres depth; the color difference in dry condition may be due to 845623 274.5 276 1.5
clay alteration in the interval 60.6-92.02 metres interval 845624 276 277.5 1.5

845625 277.5 279 1.5
Structures 845626 279 280.5 1.5
57.00m: fracturs @50 degrees 845627 299.5 301 1.5
60.42m: fracture @45 degrees 845628 301 303 2
64.1m: fracture @30 degrees 845629 303 304.5 1.5
67.28m: fracture 235 degrees 845631 304.5 306 1.5
69.45m: fracture @40 degrees 845632 306 307.5 1.5
71.03m: fracture @35 degrees 845633 334.5 336 1.5
72.28m: fracture @60 degrees 845634 336 337.5 1.5
75.35m: fracture @40 degrees 845635 339.85 341.35 1.5
76.90m: fracture @30 degrees
80.08m: fracture 225 degrees
84.34m: fracture @40 degrees
87.0m: fracture @37 degrees
93.8m: fracture @20 degrees

92.02 96.00 MICROSYENITE

grey to grey green, medium to fine grained, massive in places brecciated, coarse syenite in a finer syenite groundmass
in pl;aces hematitized; green amphiboles dominate over pyroxene in this interval 

95.2-95.7m: more finer syenite, more sulifides (py and Po) upto 4%; strongly hematitized riddled by apatite (?) venlets and 
 quartz veinlets that are low to mederate angle to CA

Structure:
95.5m:5mm blue green apatite (?) stringer @45 degrees; pyrite around the apatite (?0 venlets
95.6m:3mm  quartz stringer @07 degrees
96.0m contact b/n microsyenite and coarse grained syenite @04 degree

96.00 169.60 GREY SYENITE

As in 51.2-92.02 metres interval except this one has broken core at 110.65-119m interval (. 110.65-111.85m more intense)
108.30-109.1m: pegrmatoid amphibole-pyroxene--biotite rock; biotite afterr pyroxene;
114.73-120m light pink to pink feldspars dominate, giviong the rock pinkish appearance
150.5-153m: more abundant pink feldspars giving the rock more of  pink color

126 m onwards increased amphiboles and magnetite; coarse magnetite after pyroxene; feldspars have plae green shade
131.77 onwards fragmental white feldspar and calcite (mostly due to brecciation)- over all 1%, and up to 1.2cm diametre
131.77-147.15m: more calcite and white feldspar fragmentals (1-2%)
99m: fracture @42 degrees
102.17mm: fracture @36 degrees
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105.35m: fracture @18 degrees
108.55m: fracture @35 degrees
110.0m: fracture @ 25 degrees
112.7m: fracture @42 degrees
114.3mM fracture @37 degrees
115.43m: fracture @20 degrees
117.95m: fracture @19 degrees
120.0m: fracture @43 degrees
123.67m: fracture @60 degrees
127.33m: deformed magnetite-pyroxene and feldspar layers @30 degrees
128.07m: fracture @50 degrees
129.76m: fracture @47 degrees
131.4m: fracture @45 degrees
133.07m: fracture @50 degrees
141.20m: fracture @22 degrees
147.9m: fracture @25 degrees
145.0m: fracture @21 degrees
146.6m: fracture @40 degrees
151.0m: fracture @33 degrees
153.05m: fractures @ 20 and 30 degrees
153.86m: fracture @36 degrees
159.0m fracture @29 degrees
161.49m: fracture @38 degrees
164.9m: fracture @40 degrees
166.45m: fracture @32 degrees
169.6m: pink feldspar and fracture trend @30 degrees

169.60 172.20 PINK SYENITE

Pinkish red, coarse grained, massive, appear to be metasomatic product at low angle to core axis.reddish flourite accompany
feldspar metasomatism; white feldspathic veinlets in places; dark pyroxene deformation bands.vein-like; sulfides in narrow
deformation zones as stringers

170.0m: flourite-feldspar banding and sulfide stringers @22 degrees
171.85m: dark pyroxene vein-like feature @40 degrees

171.20 254.80 GREY SYENITE

Med. to coarse (finer than the preceeding interval), grey to grey green, massive, composed of feldspars, pyroxene, amphibol;e 
and minor biotite; in places  weatheredout olivine (?); blue pealy luster on feldspars (?)_in places (e.g. 194.7m); moderately to 
weakly magnetic throughout; weather out yellowish green olivine up to 5%; seldom coarse calcite blubs/fragments 

206.65-212m: weakly carbonatized and very coarse syenite largely due to eldspar metasomatism
208.05-208.25m: pegmatitic- very coarse pink feldspar and very coarse dark pyroxene, very coarse light green apatite and 
coarse calcite, the lattrer two in lower quantity
220.20220.6m: coarse grained, alkali feldspar metasomatism and white calcite vein zone
222.80-223.13m: coarse grained, pinkish alkali feldspar metsomatism, weakly carbonatized (b/n feldspars and mafics grains)
225.4-227.66m: coarse graind, pinkish alkali-feldspar metasomatism;  weakly carbonatized (b/n feldspars and mafics grains)

Sample 
Number
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227.66m 237.34m: dark grey, medium grained, less pepper and salt textured compared to the preceeding intervals,
more melanocratic syenite;some light blue pearly luster plat minerals, commonly  on feldspar (e.g. 231.43m, 234.05m) 
237.34-254.5m: medium to coarse grained more pepper and salt textured
251.3-254.8m: fine to medium grained (possible chilled margin), relatively richer in dark brown biotite

173.9m: fracture @52 degrees
177.20m: fracture @49 degrees
180.14m: fracture @53 degree
180.7m: fracture @50 degrtees
182m: fracture @20 degrees
183.62m: fracture @38 degrees
185.45m: fracture @48 degrees
189.10m: fracture @27 degrees
195.15m: fracture @35 degrees
198.40m: fracture @40 degrees
201.45m: frcture @24 degrees
204.65m: mafic minerals stretching @22 degrees
207.53m: fracture @40 degrees
210.45m: fracture @38 degrees
213.48m: fgracture @39 degrees
216.0m: fracture @50 degrees
219.10m: fracture @34 degrees
220.0m; White calcite and floyurtie vein, 2cm thick @15 degrees; could be calsico-carbonatite vein

Niton assay: 0.18ppm Ce,  0.16ppm La, 0.06ppm Nd, 0.003ppm Nb, 2.55% Fe
224.40m: fracture @20 degrees
227.66m: feldspatisc metasomatism contact @40 degrees
230.45m: coarse feldspar metasomatism @27 degrees; 2cm thick
231.80m: 2mm white calcite (carbonatite) vein @40 degrees
233.45m: fracture @40 degrees
237.52m: fracture @50 degrees
240.5m: fracture @50 degrees
243.2m: 2mm white calcite (casrbonatite) vein@06 degrees, trced 70 cm down hole and 20 cm up hole
245.0m: 2mm white calcite (casrbonatite) vein@10 degrees, traced 50 cm up hole and 40 cm down hole 
244.1m flourite-calcite-pyroxene-feldspar breccia vein @50 degrees and 8cm thickness; pegmatitic textured
248.4m: 2mm white calcite vein (carbonatite?) @20 degrees
253.75m: 5mm white calcite vein (carbonatite?) @26 degrees

254.80 274.25 LEUCOSYENITE

Light grey, mottled with dark mafic minerals (largely  pyroxene minerals), very coarse grained, massive, weakly to moderately
magnetic throughout; feldspars are more whiter than preceeding grey syenite; show white clay alteration, mafic minerals 
content drops by half (amount aboput 15) compared to precceding section (20-30%); often magnetite mantled by pyroxene as 
in other sections; in p[laces pegmatitic textured pionkish feldspars and  pyroxene and some flourite and hematitization

256.3m: 1.5mm white calcite vein@25 degrees
258.35m: fracture @31 degrees
265.25m: fracture @46 degrees;

\
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267.1m: fracture @40 degrees;  267.1m: pegmatitic pyroxene-feldspar vein@30cm;
267.44m feldspar and pyroxene banding @20-30 degrees to core axix
272.1m: fracture @40 degrees

274.25 295.35 SYENITE

Mesocratic, greenish to grey greenish , mottled with grey white feldspars and seldom pinkish to light pink feldspars; coarse gr
massive, weakly magnmetic; feldspar l;aths up to 3cm long and 5mm wide in addition to wide equidfimensional ones
amphibole dominant over pyroxene, and or pyroxene largely altrering to amphiboles; some interstitial calcite
 very coarse  (upto 0.8x1.2mm) pyroxene and amphiboles in places (e.g. 281.2m depth); minor interstitial 
calcite throghout

276.0m: flourite-calcite vein@ 9mm and @35 vdegrees to CA (over 3.5% REE's and 0.065% Nb)
276.09m: 1.5cm sulfide-biotite-pyroxene veinlet @45 degrees
279.03m 2mm white calcite veinlet @55 degrees
279.35m: fracture @50 degrees
282.20m: fracture @30 degree
285.0m: fracture @50 degrees
288.4m: fracture @28 degrees
294.55m fracture @40 degrees
295.35m: fracture @30 degrees

295.35 298.50 MELANOCRATIC SYENITE (10% magnetite bands/veins)
.
Mesocratic to melanocratic, coarse grained, massive, magnetite bands 1-5cm; strong amphibole alteration in
 association with magnetite bands; REE's and Nb relatively higher with magnetite bands
286.35m: fracture @20 degrees
297.70m: magnetite banding @70 degrees
298.47m: magnetite banding @75 degrees

298.50 302.35 MELANOCRATIC SYENITE

As in 295.35-298m depth interval except this one has no magnetite bands
Mesocratic to melanoicratic, coarse, massive, coarse amphiboles and pyroxene, amphibole rep[lacing pyroxene
in places patchy feldspar metasomatism

302.35 303.05 MAGNETITE-AMPHIBOLE/PYROXENE (?) ROCK -  (35-40% Magnetite)

Dark grey, massive magnetite , fine to medium grained (on tope part of core but very coarse amphiboles/pyroxene (?) in
 broken parts) with intrerstitail amphioboles; reddish brown foulrite/apatite (?)  patches and white calcite grains of fine to
 med texture up to 10%; aparent fine looking textuyre maybe due to grain interlocking

Structure
303m: fracture in magnetite band @70 degrees

Sample 
Number
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303.05 312.00 MELANOCRATIC SYENITE

As in 298.5-302.35m depth interval except this one has in one spot flourite calcite veinlets with high REE's and 
reddish flourite/flouroapatite (?) and hematite (?) up to 1-2% throughout; amphibole dominant from mafic minerals

304.12m: flourite-calcite vein and fracture plane @24 degrees and 4cm, REE's >4.5% in 2cm part of vein and Nb,0.002%
307.3m: fracture @50 degrees
309.1m: fracture @44degrees
312.25M fracture @25 degrees
314.85m: fracture @50 degrees

312.00 322.60 LEUCO-SYENITE (feldspar metasomatism)

Grey to grey green and grey white mottled very coarse grained, massive composed of dominantly of grey white feldspars, 
 amphibole and some pyroxene; reddish flourite/flouroapatiote? And hematite? Upto 2% throughpout, calcite in 
between grain boundaries common; leococratic nature appears to be secondary - overprinting melanocratic composition

313.5m: fracture @35 degrees
316.3m: fracture @47 degrees
320.5m: fracture @37 degrees

322.60 336.10 MELANOCRATIC SYENITE

As in 298.5-302.35m depth interval except this one has more feldspa metasomatism, aphoboles dominant from mafics

Structure
325m: 2mm calcite veinlet aand fracture @50 degrees
329.15m: fracture @45 degrees
335.6m: fracture @38 degrees

336.10 342.00 SYENITE

Mesocratic to leucocratic, medium to coarse grained, massive

339.25m: fracture @47 degrees
339.5m: fracture @25 degrees
341.3m: fracture and 2cm reddish  flourite/flouroapatite (?) vein @28 degrees; emplaced in ductle deformation field

Clay-Howells
Landdrill
31-Mar-11

Sample 
Number
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0.00 42.00 OVERBURDEN (NO CORE)

42.00 43.20 OVERBURDEN (MICROSYENITE BOULDERS)

Non0magnetic, grey, fine to medium grained, massive, with subequal proportion of feldspars and mafics; 
feldspars faintly light pink

845636 50.7 57.2 6.5
43.20 50.70 UNCONDSOLIDATED SEDIMENTS - CONGLOMERATIC 845637 57.2 58.5 1.3

845638 58.5 60 1.5
grey, weakly consolidated, conglomeratic; white limestone and medium grained syenite fragments up to 3x7cm size 845639 60 61.5 1.5
syenite fragments rounded to sub anglualr; limestone fragments up to 2-3cm diameter and often rounded; matrix sediment is mud 845641 61.5 63 1.5
but bears calcareous composition; no bedding observed; lithic conglomeratic  fragments amount 10-15% 845642 63 64.5 1.5

845643 64.5 66 1.5
50.70 57.20 MAGNETITE CARBONATITIE - possibly not insitu 845644 66 67.5 1.5

845645 67.5 69 1.5
Grey, fine grained (magnetite component), banded and spotted with white calcite (medium grained); loose fraible sediment-like 845646 69 70.5 1.5
material intermitently which is either cutting from top (from the sediments) or sediment intercalation - implying carbonatite 845647 70.5 72 1.5
 might not be insitu 845648 72 73 1
51-54m; 2.25m core loss 845649 73 75 2
54-57m: 2.2m core loss 845650 75 76.5 1.5

845651 76.5 78 1.5
50.85m: magnetite banding @44 degrees 845652 78 79.5 1.5

845653 79.5 81 1.5
845654 81 82.5 1.5

57.20 73.00 MAGNETITE CARBONATITE 845655 82.5 84 1.5
845656 84 85.5 1.5

dark grey, masssive to banded, in places spotted and pepper and salt textured between magnetite and calcite rich composition 845657 85.5 87 1.5
reddish brown mineral (flouroapatite (?) upto 3% throughout); biotite alteration in places; relict syenite and carbonatized syenite 845658 87 88.5 1.5
in places; syenite sporadically magnetic due to some magnetite blubs/bands; green amphiboles and some biotitye in the 845659 88.5 90 1.5
 magnetite-calcite mottled carbonatite; magnetite component of carbonatite is fine grained, where as calcite is medium grained 845661 90 91.5 1.5

845662 91.5 93 1.5
58.5-59.32: silicocarbonatite; relict original syenite feldspars (50%) present; calcite and magnetite occupy groundmass 845663 93 94.17 1.17
it appears magnetoite-0carbonate is replacing original syenite 845664 94.17 96 1.83
59.32-60.10m; strong dark biotite alteration in magnetite carbonatite; coarse biotite up to 3mm diametre 845665 96 97.5 1.5
59.8-60m: carbonatized syenite (pinkish red feldspar zone) fragment- possible relict from replacemnt by magnetite carbonatite 845666 97.5 99 1.5
65.70-66.5m: silico-carbonatite; original syenite feldspars present
75.75-76.00m: irregular white calcite invasion of syenite (calcite metasomatism along grain boundaries replacing host minerals)
79.60-80.45m: strong carbonatization, magnetite, calcite and dark elongate amphibole replacement; relict feldspars
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Structure:
57.5m: banding @50 degrees
59.55; banding @40 degrees; biotite rich and masgnetite rich band
73.0m: contact b/n carbonatite and syenite @55 degrees 845667 99 100.5 1.5

845668 100.5 101.6 1.1
73.00 87.00 CARBONATIZED SYENITE (magnetite-carbonatite = 5%) 845669 101.6 102.7 1.1

845671 102.7 105 2.3
Pinkish grey, composed of grey white feldspars in the groundmass, and more visible pinkish brown feldspars (?) and flourite (?) 845672 105 106.5 1.5
green amphiboles and elongate euhedral dark amphiboles/ pyroxene (?), white and pink carbonate; pink carbonates well  845673 106.5 108 1.5
shaped and coarse at times, and show effervescence; moderate to strong carbonatization in places 845674 108 109.3 1.3

845675 109.3 110.8 1.5
74.45m: lower contact of a 10 cm mgnetite-carbonastite band @48 degrees; the lower 1cm is green amphibole alteration 845676 110.8 111.65 0.85
some biootite and sulfides (mainly pyrite in associastion) 845677 111.65 113.15 1.5
74.9m: 5cm silicocarbonatite vein (magnetite-amphibole-calcite rock) @35 degrees 845678 113.15 114.65 1.5
82.5m: 5mm calcite veinlet @32 degrees 845679 114.65 116.15 1.5

845681 116.15 117.65 1.5
87.00 94.17 CARBONATIZED SYENITE (15% magnetite carbonatite veins following fractures) 845682 117.65 119.65 2

845683 119.65 121.65 2
As in 73.00-78.00m depth intrerval except this one has more magnetite-carbonatite veining and more carbonatized; 845684 121.65 123 1.35
veining has variable thicknes,ranging from 2mm to 45cm; vein dipping is variable from 0-50 degress - variable fracture system 845685 123 124.5 1.5
Abundant patches of grey carbonatite (magnetite-biotite-calcitic comp[opsitin) within coarse light pink feldspars-bearing syenite 845686 124.5 126 1.5
86.20m: 5cm magnetite calcite vein in fracture @35 degrees 845687 126 127.5 1.5
87.0m: magnetite-calcite banding (in carbonatite) @50 degrees; 8745m: magnetite-carbonatite contact with syenite  in 845688 127.5 129 1.5
 conjugate fracture systems @ 40 degrees.and @50 degrees; relict trapped syenite in between the fractures 845689 129 130.5 1.5
90.3m: 2cm magnetite carbonatite @30 degrees 845690 130.5 132 1.5
93.4m: 7cm magnetite carbonatite @30 degrees 845691 132 133.5 1.5

845692 133.5 135 1.5
94.17 101.62 MAGNETITE-CARBONATITE 845693 135 136.5 1.5

845694 136.5 138 1.5
As in 57.2-73 m depth interval except this one contains longer magnetite bands 845695 138 139.5 1.5
100.7-101.62m: more of carbonatized syenite; magnetite carbonatite amounts 30% 845696 139.5 141.1 1.6

845697 141.1 142.6 1.5
Structure 845698 142.6 144.43 1.83
94.45m: massive magnetite and magnetite carbonatite contact/banding @65 degrees 845699 144.43 145.93 1.5
101.5m: 3cm magnetite-calcite banding in contact with syenite @45 degrees 845701 145.93 147 1.07

845702 147 148.5 1.5
101.62 111.65 CARBONATIZED SYENITE  (25-30% carbonatite/magnetite-carbonatite)

As in 87.00-94.14m depth interval
102.35-105m: broken core and 0.80m core loss
106.7-109.3m: breccia textured carbonatite; first 1.3m and the last 0.6m core dominantly coarse white carbonatite with
  silicates such as  green amphiboles and dark pyroxenes; very low magnetite; reddish brown  flourite/flouroapatite (?) in
 last 0.6m core more dominant than in the first 1.3m core
107.92-108.74m: magnetite rich carbonatite (spotted calcite or magnetite); reddish brown flourite/flouroapatite (?) throughout

Structure
109.30m: carbonatite contact with syenite @65 degrees

Sample 
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111.65 119.65 MAGNETITE CARBONATITE 845703 148.5 150 1.5
845704 150 151.5 1.5

As in 57.2-73 m depth interval except this one has dominant white carbonate (calcite) with interwoven coarse green amphiboles 845705 151.5 153 1.5
in last 3 metres of the core; tends to be also massive (less to no banding) 845706 153 154.5 1.5

845707 154.5 156 1.5
117.3m: magnetite-carbonatite and carbonatite (almost wholly of calcite)  banding @40 degrees 845708 156 157.5 1.5

845709 157.5 159 1.5
119.65 141.10 CARBONATIZED SYENITE (15% magnetite-carbonateite/carbonatite) 845711 159 160.5 1.5

845712 160.5 162 1.5
As in 73.00-78.00m depth intrerval except this one has more magnetite-carbonatite veining and more carbonatized; a number 845713 162 163.5 1.5
of magnetite-carbonatite bands; vein thickness 3mm to 50 cm 845714 163.5 164.4 0.9
126.2-132m; magnetite cartbonatite veins become richer in green amphibole and attain coarse breccia texture 845715 164.4 165.9 1.5

845716 165.9 167.2 1.3
121.7m: 8cm magnetite-carbonatite @40 degrees, hematitization up to 122.3m depth 845717 167.2 168 0.8
122.3m: fault gouge @20 cm width and @40-50 degrees dipping 845718 168 169.5 1.5

116.8-132m; appears fault zone; a number of carbonatite veins cutting syenite 845719 169.5 170.35 0.85
125m: magnetite-carbonatite in conjugate frictures @50 and @ 20 degrees dipping to CA 845721 186.4 187.7 1.3
126.7m: 10 cm massive magnetite band@50 degrees; at vein end branching 3mm magnetite vein @30 degrees 845722 198 200.1 2.1

845723 209.7 211.2 1.5
845724 211.2 213 1.8
845725 213 214.65 1.65

141.10 144.43 MAGNETITE-CARBONATITE 845726 237.5 238.5 1
845727 238.5 240 1.5

Pepper and salt textured (dark grey to dark green and white), massive, in places banded, composed of magnetite, calcite 845728 240 241.5 1.5
 and green amphiboles and some chlorite; accessary limonitic brown (yellowish brown and red brown minerals up to 2% 845729 241.5 243 1.5
throughout 845731 243 244.5 1.5
143.7m: calcite banding in magnetite @25 degrees 845732 244.5 246 1.5

845733 246 247.5 1.5
144.43 170.45 ALTERED SYENITE (SILICOCARBONATITE - carbothermal) 845734 247.5 249.25 1.75

Greyish pink syenite largely oblitrated with invasion of calcite carbonatite and emplacement of green amphibole (?)-magnetite 845735 249.25 250.75 1.5
carbonatite veins/veinlets; relict syenite fragments or those surviviong alteration in places common; feldspars  and dark finer
 pyroxenes (?) composition in unaltered portion of syenite 

144.43-164.4m: Silicocarbonatite - very intensley carbonatized syenite; magnetite-carbonatite veining up to 30% within the 
very strongly carbonatized syenite/slicocarbonatite; dark biotite and dark amphiboles/pyroxene (?) in association
164.4-170.45m: carbonatized syenite with megnetite or magnetitie-carbonatite veining up to 10%; biotite in association
166.35m-170.4m: strongly brecciated carbonatized syenite; core partly broken; fault zone appears to start at 166.35m depth
166.5-166.85m: magnetite-carbonatite band

170.45 191.40 BRECCIATED PINK SYENITE - FAULT ZONE

Faintly magnetic, greyish pink, medium grained, dirty looking syenite, strongly broken core
174-171m: a syenite breccia cemented by greenish and greenish yellow  very fine grained calcite matrix;
 calcite grain not visible;syenite medium to coarse  grained composed of light pink feldspars and green amphiboles; 
 highly broken core;  carbonatization very weak to none; weak to moderate hematitization throughout
178.6-178.85: magnetite carbonatite vein
180.15-180.27m: weathered out  magnetite band, shows leaching
183-183.4m: strongly carbonatized syenite
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186.4-191.4m: whitish to light pink feldspar rock - pegmatite or pegmatoid syenite); strong clay alteration; mafic minerals 
weathered out, quartz and sulfides present; rock shows breccia texture; hematitization and leaching; 
Reddish brown euhedral minerals (coarse) cemented by whitegroundmass, probably feldspars(?) now altered to clay
187.8-188.4m: massive magnetite, very geen amphibole  and chlorite bearing; occurs within within the light pink pegmatite
Niton gun assaying of the magnetite band shows 0.17% Ce+La+Nd, 0.046% Nb and 61%Fe

191.40 195.65 BiOTITE-AMPHIBOLE-FELDSPAR SCHIST - FAULT ZONE

Dark ngrey, coarse grained, schistose composed of white feldspars (50-55%), quartz (10-15%), dark green amphiboles (30%)
 and somebiotite (5%); lithology maybe basement zenolith; core highly broken

194.6-195m: pink syenite intercalation; highly broken core

195.65 198.00 CARBONATIZED PINK SYENITE- FAULT ZONE

Medium grained, composed of feldspars (80-85%) and dark amphiboles/pyroxenes (15-25%) and secondary carbonate (8-10%)upo
Highly broken core; 2m core loss; lithology moderately carbonatized; pieces of core show effervescence on addition of HCl
core weakly magnetic in places

198.00 200.10 ALTERED SYENITE (SILICOCARBONATITE)- FAULT ZONE

Intensely  carbonatized syenite; grey to preyish pink, frequenlty mottled/spotted due to white calcite and magnetite or
 calcite and pink feldspars presence; highly broken core

200.10 209.70 CARBONATIZED PINK SYENITE- FAULT ZONE

modeartely magnetic, dark grey and light pink to pinkish mottled medium grained, slightly schistose in places; composed of
pink feldspars (50-55%),amphiboles/pyroxenes (10-15%), magnetite 5-15% and calcite (20-25%); magnetite more of 
metasomatic nature; occurs with carbonate introduction; core in places moderately broken
202.65-209.7m: strong carbonatization
203.2m: magnetite band/vein@45degrees and 3cm thickness; green amphiboles abundant with magnetite
205.2m: carbonatite vein @6cm thickness; appears perpendicular to core axis
207.82-208.2m: intensely carbonatized; more magnetite; rock can be called silicocarbonatite

209.70 214.65 ALTERED SYENITE (SILICOCARBONATITE)- FAULT ZONE

Moderate to strongly magnetic, dark grey, white and light pink mottled; intensely carbonatized and magnetitized syenite totally
oblitrated, containing calcite and magneite over 60-70%; last 70cm core totally broken

214.65 223.50 CARBONATIZED PINK SYENITE- FAULT ZONE

Weakly magnetic, medium to fine grained, pinkish syenite , in places mottled with dark grey magnetie metasomatism, 
moderately to stronglycarbonatized (10-15%); in places magnetite or megnetite-carbonatite veins; highly broken core; oxidized

217.85m: magnetite-carbonatite vein@15 degrees and 50cm thickness; 0.26% Ce+La+Nd, 0.053% Nb and 28% Fe
219.63m: 22cm magnetite vein@70 degrees; 0.036% Ce+La+Nd, 0.137%Nb and 42%Fe
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Number



RARE EARTH METALS INC. DIAMOND DRILL LOG
DDH Number CH-11-08 Page 5 of 6

From To Description From To Interval Au     ppb Pt       ppb Pd      ppb

223.50 238.10 PINK SYENITE/SYENOGRANITE - FAULT ZONE

Weakly carbonatized, medium grained,  pinkish with occasional dark gray magnetite spotting in places up t0 15%; core
 brecciated and highly broken throughout, oxidized throughout in to limonitic brown color; only survived syenite shows 
 the pinkish colour; core first shows good effervescence in HCl but upon washing diminishes, implying weak 
 carbonatization in tiny fractureand may not be due to carbonatite related activity; this interval is the most oxidized part
in the fault zone of all other section; milky white quartz (?) upto 10%

225.70-226.4m: dark grey magnetite band zone, highly broken core, particularly the last 35cm interval highly fragmented
Niton assaying gives 0.15% Ce+La+Nd, 0.054% Nb and 39% Fe @225.7m depth
230.0m: fracture and magnetite and feldspar segregation @42 degrees
232.9m: magnetie-carbonatite veinlet @20 degrees; 2cm thick; core weakly magnetic upto 234m depth
233.3m: a breccis with 1x4.5cm quartz (?)  grain

238.10 249.25 PINK SYENIT BRECCIA

Coarse grained, syenite, strongly oxidized, yellowish brown, light pink (original color), grey silicates 
  (mafic silicates relictes - amphibole/pyroxene?) and whitish(altered feldspars into clay?) mixed colored rock; typical 
 breccia texctured; the yellowish brown occurs as matrix to thelight pink and gray colored fragments and
 carbonate in composition (shows effervescence); has sulfide odor, possibly leached out sulfides; the carbonate
 cement ap[pears secondary - produced in fault zone and not from hydrothermal source

237.1-238m: green amphibole introduction following fracture planes
238-241.5m: patches of  magnetite and amphibole/pyroxene(?)-magnetite  in fractures and spotted hematitized magnetite
241.2m: syenite subrounded fragment with 4cm diameter cemented by yellowish brown carbonate; core heavy
244.2-249.25m: whitish to yellow brown stained zone - appears  zone of clay alteration;
 dominantly feldspathic composition (85%); very coarse grained (upto 5x10mm size); secondary calcite (10-15%)
 as yellowish green carbonate fragmental matrix; sulfide smelling, and leached sulfides filled with yellowishbrown  friable 
 matter; magnetite spotsup to 3-5%  but weakly magnetic maybe due to oxidation; reddish brown flourite (?) upto 2%
245.6-245.9m: more of fresh light pink feldspar (95%) with few magnetite spotttings (3%) , fine grained pyrite <1%
 and reddish medium to coarse grained flourite (?); rock largelu equigranular with interlocked feldspar grains

249.25 255.00 PINK SYENITE - FAULT ZONE

light pink to brown oxidized, magnetite veinlet networks and spottings in between feldspars; calcite as introduced during 
brecciation; inplaces as carbonitization(hydrothermal); El;evated REE's in hydrothermal carbonatization (e.g. 

250.25m: 5mm rusty deformation (?) trend @42 degrees
252.35-253.75m: Intensely carbonatized syenite (silico carbonatite 9up to 0.26% REE's)
254.35-254.50m: strongly carbonatized syenite

Sample 
Number

Co      
ppm

Cu        
ppm

Ni        
ppm

EoH@255m
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Activation Laboratories Ltd. Report: A11-2471

Nb2O5 SiO2 Al2O3 Fe2O3(T) MnO MgO CaO Na2O K2O TiO2 P2O5 LOI Total Sc Be V Cr Co Ni Cu Zn Ga Ge AsAnalyte Symbol

% % % % % % % % % % % % % ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol

0.003 0.01 0.01 0.01 0.001 0.01 0.01 0.01 0.01 0.001 0.01 0.01 1 1 5 20 1 20 10 30 1 1 5Detection Limit

FUS-XRF FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

0.100 33.61 35.31 0.824845501 1.91 5.98 5.28 1.90 2.137 0.13 0.10 99.09 4 5 161 260 20 60 10 980 32 1 < 511.91

0.048 38.28 22.56 0.660845502 1.43 5.27 8.79 2.52 1.231 0.05 0.41 99.13 4 5 99 170 13 30 10 680 32 < 1 < 517.93

0.022 48.48 11.38 0.627845503 2.19 8.07 7.10 2.39 0.292 0.11 1.66 98.07 5 7 46 110 10 40 < 10 380 25 1 < 515.79

0.136 20.02 62.14 0.868845504 1.32 3.73 2.40 0.91 2.672 0.10 -0.16 100.2 3 2 205 130 26 50 20 < 30 25 < 1 < 56.19

0.192 19.74 60.04 0.994845505 1.42 4.65 1.94 1.01 2.457 0.01 0.96 99.65 4 3 229 90 25 60 < 10 1500 37 1 < 56.43

0.281 4.04 90.10 0.947845506 0.50 1.30 0.26 0.11 1.270 0.01 -0.39 99.82 2 < 1 235 60 40 80 50 1490 30 < 1 < 51.66

0.025 52.47 10.51 0.543845507 2.41 7.87 6.97 2.63 0.285 0.11 1.62 100.4 5 4 43 90 12 50 20 420 24 < 1 < 514.96

0.119 33.89 39.67 0.813845508 2.27 5.91 3.48 1.65 1.320 0.12 0.93 99.04 6 3 156 120 24 70 40 1000 30 1 < 58.99

0.063 41.01 24.15 0.958845509 3.37 11.25 3.58 1.70 0.573 0.03 2.31 99.26 8 5 79 100 17 40 20 690 22 1 < 510.32

0.081 40.58 26.03 0.822845510 2.53 7.70 4.04 1.97 0.882 0.06 2.63 99.21 5 5 108 80 17 40 40 700 29 1 < 511.95

0.093 36.71 30.79 1.082845511 3.12 10.65 3.51 1.46 0.906 0.17 1.74 98.73 8 5 124 70 24 60 50 800 27 1 < 58.58

0.115 37.14 30.21 1.000845512 2.90 10.12 3.41 1.55 0.872 < 0.01 1.66 98.38 7 6 121 40 21 50 40 710 26 1 < 59.50

0.108 30.68 43.06 1.001845513 2.06 7.26 2.90 1.21 1.202 0.13 1.39 98.57 6 4 144 50 33 70 80 900 27 1 < 57.66

0.180 18.96 65.07 1.012845514 1.30 4.45 1.83 0.74 1.551 < 0.01 -0.22 99.40 4 2 211 60 27 50 30 1170 32 1 < 54.71

0.189 28.16 46.55 0.968845515 1.46 6.13 3.39 1.67 1.675 0.05 -0.16 98.13 2 3 216 130 21 50 20 1070 40 1 < 58.23

0.266 16.39 67.57 1.097845516 1.52 4.44 1.30 0.62 2.529 0.18 -0.27 99.07 5 2 310 100 33 70 50 1310 41 1 < 53.70

0.136 29.77 44.59 1.008845517 2.40 6.61 3.24 1.29 1.489 0.13 0.55 98.71 7 4 193 80 26 60 40 930 33 1 < 57.64

0.089 34.38 36.68 0.931845518 2.44 8.50 3.79 1.52 0.502 0.17 0.76 98.64 7 5 95 50 19 40 30 680 22 < 1 < 58.97

0.050 43.21 24.01 0.825845519 2.60 9.00 4.57 1.59 0.361 0.53 1.35 98.70 9 4 98 90 21 50 60 520 26 1 < 510.64

0.102 34.20 35.61 1.044845520 2.87 9.76 2.89 1.38 1.054 0.06 1.63 98.91 6 4 145 100 22 50 40 810 29 1 < 58.43

0.235 9.94 79.51 0.951845521 0.95 3.15 0.74 0.33 0.643 0.21 0.16 99.08 3 < 1 134 40 32 50 40 1100 21 1 < 52.49

0.252 4.82 88.19 0.882845522 0.49 1.77 0.37 0.18 0.688 0.11 -0.02 99.04 2 < 1 139 60 35 60 60 980 21 1 < 51.55

0.156 26.83 50.76 0.688845523 1.54 4.34 2.51 1.66 0.393 0.28 3.18 99.06 3 6 71 30 23 40 30 670 22 1 < 56.89

0.257 6.69 82.85 0.836845524 0.58 3.37 0.36 0.19 1.033 0.82 0.79 99.22 2 < 1 192 60 40 90 100 1110 30 1 < 51.69

0.274 3.47 88.95 0.871845525 0.39 2.15 0.22 0.11 0.507 0.57 -0.39 98.73 < 1 < 1 126 50 30 40 < 10 1130 19 1 < 51.87

0.020 47.28 14.03 0.779845526 2.58 11.02 5.48 2.06 0.157 0.46 2.38 98.76 6 4 37 130 13 40 40 450 18 1 < 512.53

0.191 9.94 74.86 0.826845527 0.86 4.73 0.79 0.43 0.431 1.24 0.31 96.99 3 < 1 92 70 30 50 40 960 17 1 < 52.57

0.050 6.11 85.63 0.697845528 0.61 2.69 0.49 0.29 0.163 0.58 0.33 99.47 1 < 1 44 50 33 30 20 1260 7 < 1 < 51.87

0.066 14.92 59.61 0.778845529 1.07 9.66 1.74 0.63 0.169 0.54 4.78 97.97 3 2 28 40 22 < 20 10 1010 13 < 1 < 54.08

0.064 29.77 33.27 0.782845530 2.21 13.47 3.05 1.20 0.242 1.67 4.37 98.54 4 3 32 40 20 20 20 690 18 1 < 58.50

0.095 25.18 44.96 0.843845531 2.17 12.13 2.12 0.80 0.466 1.07 2.82 98.69 4 2 58 40 25 30 40 830 18 1 < 56.12

0.039 36.81 20.94 0.755845532 2.76 14.79 4.21 1.54 0.405 1.41 3.83 98.54 2 3 37 50 19 30 30 570 21 1 < 511.09

0.050 36.72 24.12 0.787845533 2.68 13.66 3.99 1.39 0.401 1.65 2.66 97.88 4 4 37 50 19 30 30 630 20 1 < 59.83

0.071 28.04 35.04 0.805845534 2.38 15.00 2.42 1.06 0.361 2.23 3.82 98.08 5 3 51 60 28 50 80 710 18 1 < 56.93

0.076 29.23 31.68 0.801845535 2.37 16.13 2.51 1.09 0.409 2.60 4.19 98.31 4 5 54 60 27 50 70 710 20 1 < 57.30

0.047 36.30 21.91 0.778845536 2.62 15.09 4.34 1.58 0.286 2.39 3.67 99.30 3 5 31 40 15 20 20 580 19 1 < 510.33

0.122 27.87 43.41 0.775845537 1.57 8.40 3.19 1.13 0.430 1.38 1.43 98.06 2 6 42 50 20 20 20 880 26 1 < 58.47

0.058 26.94 44.06 0.753845538 1.87 10.07 3.51 1.21 0.275 1.64 1.97 100.6 3 5 28 40 19 < 20 10 960 17 1 < 58.29

0.045 2.11 92.74 0.734845539 0.21 2.40 0.13 0.10 0.127 0.45 0.25 100.2 < 1 < 1 39 50 29 < 20 < 10 1660 5 < 1 < 50.89

0.527 6.45 4.12 0.800845540 2.17 43.67 0.44 0.75 0.233 2.53 32.19 95.20 3 < 1 203 < 20 2 < 20 < 10 450 13 1 61.86

0.027 4.19 68.57 0.726845541 0.22 13.51 0.44 0.06 0.030 4.01 5.84 98.60 2 < 1 9 20 22 < 20 < 10 1210 7 < 1 < 51.01

0.034 1.69 69.03 0.827845542 0.32 14.76 0.18 0.04 0.034 1.08 10.69 98.99 1 < 1 20 20 19 < 20 < 10 1150 4 < 1 < 50.33

0.020 0.64 83.89 0.939845543 0.15 7.55 0.05 0.03 0.023 1.27 4.23 99.30 1 < 1 10 30 22 < 20 < 10 1080 3 < 1 < 50.53

0.152 2.89 89.14 0.821845544 0.41 2.83 0.21 0.10 0.312 0.73 0.37 98.90 1 < 1 54 60 31 30 30 1120 10 < 1 < 51.08

0.083 1.12 79.74 0.773845545 0.18 9.82 0.07 0.04 0.222 2.11 5.16 99.79 1 < 1 48 30 22 < 20 < 10 1060 6 < 1 < 50.54

0.039 33.95 29.54 0.630845546 1.43 7.60 3.72 2.63 0.295 0.79 3.59 98.66 1 4 31 < 20 13 < 20 < 10 600 15 < 1 < 514.48

0.198 3.82 80.89 0.835845547 0.23 5.72 0.36 0.16 0.987 0.67 3.16 98.34 < 1 < 1 116 40 25 30 < 10 1270 17 < 1 < 51.52

0.118 3.97 89.98 0.828845548 0.17 1.78 0.38 0.21 0.390 0.73 -0.24 99.61 < 1 1 57 50 28 30 < 10 1260 10 < 1 < 51.40

0.016 46.86 14.15 0.631845549 1.99 9.52 5.57 2.01 0.191 0.48 3.09 97.89 6 3 54 140 16 70 80 530 21 1 < 513.39

0.049 26.34 46.44 0.629845550 0.96 6.09 2.72 1.42 0.209 0.94 4.51 99.43 2 1 51 30 47 220 300 810 17 1 < 59.17

0.061 7.06 75.96 0.669845551 0.27 6.03 0.98 0.43 0.144 3.42 1.05 99.08 < 1 < 1 37 < 20 26 40 30 1510 9 1 < 53.08

0.052 16.61 66.45 0.717845552 0.43 4.63 2.30 0.76 0.103 1.33 0.59 99.53 < 1 < 1 24 50 23 < 20 20 1960 9 < 1 < 55.61
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Activation Laboratories Ltd. Report: A11-2471

Nb2O5 SiO2 Al2O3 Fe2O3(T) MnO MgO CaO Na2O K2O TiO2 P2O5 LOI Total Sc Be V Cr Co Ni Cu Zn Ga Ge AsAnalyte Symbol

% % % % % % % % % % % % % ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol

0.003 0.01 0.01 0.01 0.001 0.01 0.01 0.01 0.01 0.001 0.01 0.01 1 1 5 20 1 20 10 30 1 1 5Detection Limit

FUS-XRF FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

0.051 10.57 59.70 0.658845553 0.41 9.01 0.90 1.06 0.102 5.98 2.30 97.43 < 1 1 72 20 24 < 20 20 2250 11 1 < 56.73

0.078 12.82 65.00 0.679845554 0.41 6.27 1.45 0.67 0.264 2.57 2.87 98.02 < 1 2 48 30 23 30 10 800 12 1 < 55.02

0.098 42.87 25.27 0.448845555 0.94 4.32 5.52 2.87 0.215 0.21 2.30 98.74 < 1 3 20 < 20 10 < 20 < 10 630 40 1 < 513.77

0.070 31.57 37.57 0.498845556 0.63 3.73 5.90 2.21 0.178 0.62 1.28 97.99 < 1 2 21 < 20 13 < 20 < 10 770 17 < 1 < 513.80

0.056 36.94 30.75 0.473845557 0.73 5.90 5.84 2.28 0.130 1.57 0.89 98.53 1 2 24 40 11 < 20 < 10 660 19 1 < 513.02

0.049 9.21 78.75 0.715845558 0.27 1.97 1.71 0.66 0.154 0.52 0.32 98.68 < 1 < 1 41 20 27 20 30 3010 8 < 1 < 54.40

0.070 1.27 92.28 0.798845559 0.15 2.18 0.14 0.06 0.182 1.08 -0.20 98.79 < 1 < 1 27 20 28 30 20 3990 6 < 1 < 50.86

0.531 6.44 4.08 0.794845560 2.15 43.52 0.44 0.75 0.228 2.52 32.19 94.95 3 < 1 197 < 20 2 < 20 < 10 480 14 1 71.83

0.102 3.76 77.49 0.830845561 0.18 8.28 0.44 0.15 0.269 1.53 3.74 98.01 < 1 < 1 46 < 20 25 30 20 390 18 < 1 < 51.35

0.034 43.21 21.09 0.795845562 2.07 10.21 5.64 1.66 0.196 0.28 1.91 98.55 6 5 34 80 12 < 20 10 700 18 1 < 511.49

0.045 35.30 33.09 0.734845563 1.54 9.78 4.77 1.49 0.196 1.34 0.99 98.71 4 3 40 80 14 < 20 < 10 850 17 1 < 59.48

0.054 36.89 29.61 0.836845564 2.04 10.45 5.09 1.52 0.314 0.76 1.24 98.95 5 5 47 60 17 30 30 800 22 1 < 510.20

0.032 40.99 22.69 0.804845565 2.31 11.61 5.41 1.67 0.242 0.91 1.46 99.51 6 5 28 60 16 30 30 640 20 < 1 < 511.40

0.062 32.15 33.88 0.741845566 1.48 11.54 4.23 1.38 0.440 0.69 3.59 98.69 4 3 60 70 16 30 30 670 19 < 1 < 58.58

0.081 3.79 75.38 0.862845567 0.40 8.12 0.30 0.12 0.157 0.85 3.59 94.78 1 < 1 34 30 31 40 50 2670 8 < 1 < 51.21

0.040 31.53 34.60 0.823845568 1.42 10.86 4.01 1.30 0.221 0.65 4.18 97.86 6 4 49 80 17 30 30 1020 16 1 < 58.26

0.062 4.46 76.52 0.793845569 0.16 8.12 0.57 0.19 0.086 2.01 3.46 97.84 1 < 1 27 20 22 20 < 10 1290 12 < 1 < 51.46

0.064 24.46 51.77 0.808845570 1.12 8.01 3.25 0.90 0.195 1.25 0.78 99.33 3 2 40 40 22 50 40 1090 16 < 1 < 56.78

0.039 37.86 24.03 0.768845571 2.05 11.83 5.16 1.61 0.297 1.20 2.81 98.17 5 5 46 50 16 50 50 800 22 1 < 510.57

0.057 12.69 68.74 0.851845572 0.55 6.74 1.34 0.71 0.194 0.50 3.08 98.56 2 1 34 40 27 20 20 4210 12 < 1 < 53.16

0.041 42.98 23.10 0.637845573 1.71 8.93 4.95 2.06 0.105 0.46 2.63 99.01 4 4 18 20 13 20 20 580 21 < 1 < 511.45

0.069 3.16 67.71 0.790845574 1.43 12.56 0.30 0.11 0.319 1.06 9.61 97.82 2 < 1 63 40 22 40 30 1240 10 < 1 < 50.78

0.054 15.76 45.40 0.832845575 0.99 17.12 1.58 0.71 0.186 1.86 9.43 98.57 2 1 35 30 19 50 40 990 16 1 < 54.69
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Activation Laboratories Ltd. Report: A11-2471

Rb Sr Y Zr Mo Ag In Sn Sb Cs Ba Bi La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er TmAnalyte Symbol

ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol

2 2 2 4 2 0.5 0.2 1 0.5 0.5 3 0.4 0.1 0.1 0.05 0.1 0.1 0.05 0.1 0.1 0.1 0.1 0.1 0.05Detection Limit

FUS-MS FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

135 587 377 12845501 0.8 < 0.2 22 < 0.5 4.3 158 < 0.4 37.1 88.2 10.8 38.4 6.2 1.36 3.8 0.5 2.9 0.6 1.7 0.3211

148 530 355 6845502 0.8 < 0.2 12 < 0.5 3.2 83 < 0.4 36.9 80.6 9.39 33.2 5.2 1.14 3.2 0.5 2.5 0.5 1.5 0.2910

148 1191 389 4845503 0.8 < 0.2 8 < 0.5 4.7 437 < 0.4 58.0 123 14.2 51.2 8.0 1.73 4.7 0.7 3.7 0.7 2.2 0.4417

50 500 202 29845504 < 0.5 < 0.2 16 < 0.5 2.0 128 < 0.4 38.4 78.3 8.66 29.4 4.4 0.90 2.6 0.4 2.0 0.4 1.2 0.205

53 409 348 28845505 0.8 < 0.2 29 < 0.5 2.4 79 < 0.4 31.8 68.7 7.82 27.4 4.4 0.95 2.6 0.4 2.1 0.4 1.2 0.234

8 84 128 38845506 0.8 < 0.2 33 < 0.5 < 0.5 < 3 < 0.4 12.5 22.0 2.39 8.0 1.2 0.27 0.8 0.1 0.6 0.1 0.3 0.06< 2

104 1553 188 4845507 < 0.5 < 0.2 5 < 0.5 3.0 532 < 0.4 74.5 155 17.1 60.4 9.2 2.10 5.3 0.7 3.8 0.7 2.2 0.3717

89 1069 317 14845508 0.9 < 0.2 18 < 0.5 2.3 261 < 0.4 66.9 138 15.2 51.9 7.6 1.79 4.5 0.6 3.3 0.6 1.7 0.2912

72 1104 546 12845509 1.2 < 0.2 13 < 0.5 2.9 168 < 0.4 87.6 175 19.5 68.2 10.4 2.49 6.3 0.9 4.8 0.9 2.8 0.5021

97 941 577 14845510 1.4 < 0.2 15 < 0.5 4.1 278 < 0.4 86.2 164 17.5 58.9 8.7 1.90 4.9 0.7 3.7 0.7 2.1 0.3816

75 888 546 17845511 1.4 < 0.2 15 < 0.5 2.5 105 < 0.4 145 264 27.8 94.3 13.4 3.00 7.6 1.0 5.2 1.0 2.9 0.5121

78 763 500 11845512 1.2 < 0.2 16 < 0.5 2.6 71 < 0.4 49.7 114 13.5 48.0 7.8 1.91 4.7 0.7 3.5 0.7 2.1 0.4013

71 598 278 13845513 1.6 < 0.2 21 < 0.5 2.6 114 < 0.4 44.8 97.3 11.2 40.4 6.0 1.41 3.4 0.5 2.4 0.4 1.4 0.276

49 299 222 24845514 0.8 < 0.2 31 < 0.5 1.8 58 < 0.4 23.4 49.0 5.66 19.6 3.1 0.70 1.9 0.3 1.5 0.3 0.9 0.202

74 861 537 22845515 1.3 < 0.2 25 < 0.5 1.7 527 < 0.4 52.6 108 11.8 40.8 6.1 1.45 3.6 0.5 2.7 0.5 1.6 0.308

38 344 304 25845516 1.2 < 0.2 33 < 0.5 1.6 60 < 0.4 66.5 138 14.8 50.2 7.0 1.54 4.2 0.5 2.7 0.5 1.3 0.226

75 644 318 14845517 1.1 < 0.2 22 < 0.5 2.9 297 < 0.4 72.6 151 16.9 57.6 7.8 1.81 4.5 0.6 3.0 0.6 1.6 0.2910

87 640 277 10845518 0.9 < 0.2 15 < 0.5 3.4 140 < 0.4 50.7 113 13.2 47.1 7.1 1.65 4.2 0.6 2.9 0.5 1.6 0.3011

68 1189 202 11845519 0.8 < 0.2 14 < 0.5 2.5 255 < 0.4 135 262 28.1 95.2 13.0 2.90 7.3 0.9 4.6 0.8 2.4 0.3919

59 791 255 15845520 0.8 < 0.2 18 < 0.5 2.1 92 < 0.4 62.8 130 14.7 51.4 7.9 1.91 4.5 0.6 3.2 0.6 1.9 0.3512

27 253 167 32845521 0.7 < 0.2 31 < 0.5 1.2 27 < 0.4 65.2 123 12.9 43.9 5.9 1.32 3.4 0.4 2.2 0.4 1.1 0.174

17 154 118 32845522 0.7 < 0.2 32 < 0.5 0.7 10 < 0.4 36.6 69.6 7.29 24.7 3.4 0.70 1.8 0.2 1.1 0.2 0.6 0.08< 2

185 368 326 23845523 0.9 < 0.2 27 0.8 7.7 127 < 0.4 85.0 167 17.8 60.8 9.0 1.74 5.5 0.8 4.0 0.8 2.3 0.4116

18 479 100 31845524 0.7 < 0.2 28 < 0.5 0.8 24 < 0.4 139 286 31.2 107 14.5 3.25 8.6 1.0 4.6 0.8 1.9 0.2312

14 341 89 32845525 < 0.5 < 0.2 32 < 0.5 0.6 19 < 0.4 93.7 191 20.4 69.5 9.3 1.98 5.5 0.7 3.2 0.5 1.3 0.164

98 1493 129 4845526 < 0.5 < 0.2 6 < 0.5 3.7 445 < 0.4 103 214 23.9 84.8 12.3 2.92 7.3 1.0 4.7 0.9 2.6 0.4419

22 714 85 30845527 < 0.5 < 0.2 20 < 0.5 1.1 67 < 0.4 169 352 38.5 134 17.5 3.88 10.2 1.2 5.5 0.9 2.3 0.2815

12 372 60 26845528 < 0.5 < 0.2 9 < 0.5 0.6 11 0.5 63.5 130 14.2 50.7 6.7 1.44 4.1 0.5 2.1 0.4 0.9 0.122

31 2067 117 15845529 < 0.5 < 0.2 9 < 0.5 1.2 123 < 0.4 151 291 30.3 103 13.4 3.02 7.5 1.0 4.5 0.8 2.1 0.2915

51 2208 136 16845530 < 0.5 < 0.2 9 < 0.5 2.3 63 < 0.4 257 523 57.6 197 26.2 6.01 15.0 1.8 8.7 1.5 3.8 0.5134

37 1965 159 17845531 0.6 < 0.2 13 < 0.5 1.3 53 < 0.4 205 425 47.1 161 22.2 5.26 13.0 1.6 7.6 1.3 3.4 0.4528

76 2050 434 6845532 1.2 < 0.2 6 < 0.5 2.0 47 < 0.4 223 478 53.0 187 25.8 6.03 15.1 1.9 8.9 1.5 3.9 0.5332

66 1812 409 8845533 1.1 < 0.2 8 < 0.5 2.2 66 < 0.4 233 494 55.9 195 27.0 6.28 15.7 2.0 9.1 1.6 4.0 0.5434

54 2353 210 14845534 0.8 < 0.2 10 < 0.5 1.9 55 < 0.4 362 746 82.0 286 39.0 9.07 23.2 2.8 13.0 2.2 5.5 0.7048

56 2769 474 10845535 1.5 < 0.2 9 < 0.5 1.7 66 < 0.4 408 842 93.9 325 44.8 10.4 26.9 3.3 15.5 2.6 6.5 0.8460

84 2176 529 8845536 1.1 < 0.2 7 < 0.5 2.2 87 < 0.4 339 701 77.9 269 37.1 8.35 21.8 2.6 12.7 2.2 5.4 0.7054

63 1249 827 17845537 1.7 < 0.2 13 < 0.5 1.7 94 < 0.4 202 426 46.6 163 22.3 4.90 13.3 1.6 7.9 1.4 3.7 0.5528

72 1461 448 16845538 1.1 < 0.2 8 < 0.5 2.0 70 < 0.4 198 412 45.2 156 21.4 4.76 12.1 1.5 6.8 1.2 3.1 0.4326

11 619 86 18845539 0.5 < 0.2 4 < 0.5 < 0.5 < 3 < 0.4 56.3 118 12.6 42.8 5.3 1.18 2.9 0.3 1.4 0.2 0.6 0.09< 2

34 13090 98 15845540 < 0.5 < 0.2 < 1 < 0.5 0.8 2822 < 0.4 1080 1910 172 512 55.4 13.5 28.5 2.9 12.7 2.0 5.5 0.6759

9 3556 38 7845541 < 0.5 < 0.2 2 < 0.5 < 0.5 37 < 0.4 367 813 92.7 325 37.6 8.08 18.7 1.8 8.0 1.3 3.4 0.3627

14 4274 76 8845542 < 0.5 < 0.2 5 < 0.5 < 0.5 69 < 0.4 222 452 48.1 163 19.9 4.50 10.9 1.2 5.9 1.1 2.9 0.4023

3 2460 9 9845543 < 0.5 < 0.2 1 < 0.5 < 0.5 32 < 0.4 157 337 36.6 126 14.2 3.15 7.4 0.8 3.4 0.6 1.6 0.188

9 578 68 26845544 < 0.5 < 0.2 13 < 0.5 < 0.5 < 3 < 0.4 103 216 23.3 80.2 10.1 2.36 6.1 0.7 3.4 0.6 1.4 0.167

6 2892 32 16845545 < 0.5 < 0.2 5 < 0.5 < 0.5 36 < 0.4 218 456 49.2 172 20.5 4.66 13.0 1.4 6.3 1.1 2.7 0.3121

142 1664 79 9845546 < 0.5 < 0.2 5 < 0.5 5.1 177 < 0.4 127 267 29.2 101 13.0 2.98 7.3 0.9 4.2 0.7 2.0 0.2916

22 1663 64 26845547 < 0.5 < 0.2 17 < 0.5 0.5 22 < 0.4 145 286 29.6 98.7 12.4 2.96 7.4 0.9 4.2 0.7 1.8 0.2211

54 491 51 21845548 < 0.5 < 0.2 11 < 0.5 1.2 < 3 < 0.4 93.7 190 19.5 65.6 7.6 1.55 4.0 0.5 2.2 0.4 1.1 0.15< 2

85 1944 57 7845549 < 0.5 < 0.2 3 < 0.5 2.5 360 < 0.4 123 250 26.7 92.2 12.7 3.04 7.4 1.0 4.9 0.9 2.5 0.4120

81 1162 21 14845550 1.4 < 0.2 5 < 0.5 3.4 214 < 0.4 131 268 28.5 96.7 12.4 2.94 7.4 0.9 4.3 0.8 2.1 0.2814

26 1475 7 22845551 < 0.5 < 0.2 6 < 0.5 0.9 49 < 0.4 291 628 68.5 237 27.8 5.88 14.4 1.4 6.2 1.0 2.3 0.2517

32 1161 8 17845552 < 0.5 < 0.2 5 < 0.5 0.6 170 < 0.4 140 301 33.0 114 13.8 3.03 7.4 0.8 3.5 0.6 1.7 0.209
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Activation Laboratories Ltd. Report: A11-2471

Rb Sr Y Zr Mo Ag In Sn Sb Cs Ba Bi La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er TmAnalyte Symbol

ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol

2 2 2 4 2 0.5 0.2 1 0.5 0.5 3 0.4 0.1 0.1 0.05 0.1 0.1 0.05 0.1 0.1 0.1 0.1 0.1 0.05Detection Limit

FUS-MS FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

57 2557 123 14845553 0.6 < 0.2 3 < 0.5 1.7 106 < 0.4 480 1030 117 410 48.5 10.2 25.1 2.6 11.2 1.8 4.1 0.4535

75 1804 206 16845554 < 0.5 < 0.2 8 < 0.5 2.2 111 < 0.4 304 633 68.0 232 28.1 5.66 14.9 1.8 8.4 1.5 3.9 0.4830

175 1412 2623 9845555 < 0.2 11 < 0.5 3.8 524 < 0.4 75.7 141 14.2 46.4 6.5 1.41 3.9 0.6 3.3 0.7 2.4 0.4314

156 1036 149 14845556 < 0.5 < 0.2 9 < 0.5 4.0 165 < 0.4 101 197 20.3 68.7 8.8 2.00 5.2 0.6 3.0 0.5 1.4 0.209

97 1808 104 12845557 < 0.5 < 0.2 7 < 0.5 1.8 320 < 0.4 193 396 41.8 141 17.8 4.05 10.1 1.2 5.5 0.9 2.6 0.3119

38 561 13 19845558 < 0.5 < 0.2 5 < 0.5 1.1 51 < 0.4 74.0 146 15.0 49.9 5.9 1.23 3.1 0.4 1.7 0.3 0.8 0.09< 2

5 458 27 23845559 < 0.5 < 0.2 7 < 0.5 < 0.5 < 3 < 0.4 105 221 23.7 80.8 9.5 2.00 5.1 0.5 2.4 0.4 1.0 0.113

35 13190 86 15845560 < 0.5 < 0.2 < 1 < 0.5 0.9 2806 < 0.4 1120 1940 172 500 54.3 13.0 28.5 2.9 13.0 2.1 5.5 0.7058

13 2263 240 17845561 < 0.5 < 0.2 9 < 0.5 < 0.5 26 < 0.4 201 409 42.9 144 16.8 3.34 9.4 1.0 4.7 0.9 2.4 0.2916

95 1341 198 7845562 0.5 < 0.2 7 < 0.5 2.4 222 < 0.4 82.5 175 19.1 67.0 9.8 2.29 6.0 0.8 4.2 0.8 2.5 0.4316

62 1822 68 12845563 < 0.5 < 0.2 6 < 0.5 1.5 246 < 0.4 177 368 39.6 136 18.3 4.22 10.8 1.3 6.3 1.1 3.1 0.4321

112 1171 341 14845564 0.9 < 0.2 11 < 0.5 2.4 94 < 0.4 148 305 32.4 109 15.4 3.46 9.8 1.3 6.5 1.2 3.4 0.5623

102 1202 237 9845565 0.7 < 0.2 7 < 0.5 2.3 95 < 0.4 139 289 31.5 109 15.7 3.59 9.7 1.2 6.3 1.1 3.2 0.5023

71 2239 64 15845566 < 0.5 < 0.2 8 < 0.5 1.5 267 < 0.4 164 323 33.4 112 15.3 3.66 9.1 1.2 5.8 1.1 3.0 0.4522

9 2281 82 20845567 0.6 < 0.2 7 < 0.5 < 0.5 34 < 0.4 148 295 30.5 105 12.3 2.91 7.2 0.8 3.9 0.7 1.9 0.2310

87 2213 232 12845568 0.8 < 0.2 6 < 0.5 2.5 242 < 0.4 160 315 32.9 110 14.7 3.31 8.6 1.1 5.7 1.0 3.1 0.5021

15 2296 208 14845569 0.6 < 0.2 7 < 0.5 < 0.5 36 < 0.4 205 434 46.5 160 18.7 3.96 9.8 1.1 4.9 0.8 2.2 0.2814

47 1392 87 15845570 < 0.5 < 0.2 8 < 0.5 1.4 129 < 0.4 141 302 32.4 112 13.9 3.12 7.6 0.9 4.2 0.7 2.2 0.3214

105 1585 157 12845571 0.6 < 0.2 8 < 0.5 3.0 169 < 0.4 203 395 40.9 138 18.8 4.17 11.6 1.4 7.3 1.3 3.7 0.5629

33 1620 89 16845572 0.6 < 0.2 7 < 0.5 0.7 67 < 0.4 108 218 22.9 76.5 9.7 2.04 5.3 0.6 3.1 0.6 1.6 0.249

87 1830 253 12845573 0.7 < 0.2 8 < 0.5 1.6 386 < 0.4 119 224 22.9 75.9 10.6 2.40 6.4 0.8 4.2 0.8 2.4 0.3819

9 2625 20 17845574 < 0.5 < 0.2 8 < 0.5 < 0.5 43 < 0.4 239 463 46.7 158 18.9 4.56 12.8 1.4 6.3 1.2 3.1 0.3923

35 4672 81 16845575 < 0.5 < 0.2 7 < 0.5 1.4 143 < 0.4 342 664 68.3 225 26.3 6.10 15.2 1.7 8.2 1.4 3.7 0.4831
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Activation Laboratories Ltd. Report: A11-2471

Yb Lu Hf Ta W Tl Pb Th UAnalyte Symbol

ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol

0.1 0.04 0.2 0.1 1 0.1 5 0.1 0.1Detection Limit

FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

2.6 0.47 21.2 4845501 0.6 7 7.5 2.65.9

2.3 0.42 11.6 3845502 0.8 5 5.5 1.36.1

3.7 0.67 5.0 3845503 0.7 9 8.4 1.66.8

1.6 0.29 11.8 3845504 < 0.1 < 5 4.7 0.63.0

1.9 0.34 27.8 3845505 0.2 < 5 4.5 1.05.4

0.4 0.07 29.0 1845506 0.1 < 5 1.7 0.41.6

2.8 0.46 4.0 3845507 0.4 10 10.1 1.52.8

2.0 0.33 25.0 4845508 0.4 10 9.9 2.94.9

3.9 0.68 13.6 4845509 0.3 11 8.7 0.97.4

2.8 0.52 19.8 4845510 0.4 11 10.0 2.48.0

3.8 0.68 23.5 5845511 0.4 14 12.4 3.07.0

3.1 0.55 28.1 3845512 0.5 8 7.9 2.26.1

2.4 0.47 26.5 3845513 0.5 10 6.1 2.63.6

1.6 0.32 25.7 3845514 0.3 < 5 5.9 2.43.1

2.2 0.39 49.1 3845515 0.4 11 10.1 8.48.0

1.6 0.29 34.6 3845516 0.3 16 18.9 4.53.9

2.3 0.43 29.4 3845517 0.4 9 10.1 3.64.2

2.5 0.46 19.3 3845518 0.5 7 8.7 6.13.7

2.8 0.47 12.6 3845519 0.4 10 12.0 3.62.9

2.6 0.50 24.3 3845520 0.4 8 6.2 2.53.2

1.1 0.19 21.8 2845521 0.2 5 10.5 1.22.1

0.6 0.10 16.7 2845522 0.1 < 5 6.2 1.61.5

3.4 0.63 27.9 10845523 0.7 6 14.6 4.27.7

1.3 0.18 21.0 3845524 0.2 17 21.6 1.11.3

0.8 0.11 23.7 2845525 < 0.1 < 5 15.7 0.81.0

3.2 0.57 2.5 3845526 0.4 8 9.2 0.82.2

1.6 0.22 14.4 3845527 0.2 < 5 25.6 1.01.1

0.8 0.11 2.1 < 1845528 0.1 < 5 5.7 0.31.1

1.9 0.27 5.3 3845529 0.1 7 8.1 0.71.9

3.0 0.47 11.2 3845530 0.3 10 26.4 0.82.1

2.7 0.41 12.2 3845531 0.2 7 23.7 0.52.3

3.3 0.53 8.1 3845532 0.3 6 27.5 0.85.7

3.5 0.54 9.8 3845533 0.3 7 30.5 0.95.9

4.0 0.58 10.9 3845534 0.4 9 49.9 0.92.7

4.7 0.67 12.2 3845535 0.6 17 63.8 2.55.7

4.4 0.61 8.9 3845536 0.4 10 53.9 1.55.7

3.5 0.59 14.3 3845537 0.3 7 40.2 5.111.7

2.6 0.41 10.4 3845538 0.4 8 23.9 1.57.9

0.5 0.08 6.9 3845539 < 0.1 7 2.2 0.21.5

4.0 0.59 16.6 3845540 0.2 43 50.7 25.10.6

1.8 0.23 4.6 3845541 < 0.1 16 5.5 0.40.9

2.3 0.33 6.7 2845542 < 0.1 17 6.4 1.22.2

0.9 0.12 2.3 3845543 < 0.1 7 1.8 0.10.2

0.8 0.11 7.4 2845544 < 0.1 < 5 13.5 0.60.8

1.6 0.17 3.2 < 1845545 < 0.1 7 12.8 0.40.4

1.9 0.29 5.3 3845546 0.4 5 10.5 0.41.2

1.1 0.15 11.8 2845547 < 0.1 5 11.6 0.60.9

1.0 0.15 4.7 3845548 0.1 < 5 4.6 0.81.5

2.7 0.44 1.6 3845549 0.4 11 10.8 0.91.1

1.8 0.27 3.7 3845550 0.8 13 10.8 0.60.3

1.3 0.15 2.1 3845551 0.2 < 5 9.6 0.3< 0.2

1.2 0.18 2.1 2845552 0.2 < 5 6.9 0.30.2

Page 6 of 13



Activation Laboratories Ltd. Report: A11-2471

Yb Lu Hf Ta W Tl Pb Th UAnalyte Symbol

ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol

0.1 0.04 0.2 0.1 1 0.1 5 0.1 0.1Detection Limit

FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

2.2 0.27 5.4 3845553 0.1 6 19.2 1.42.0

2.9 0.45 8.8 3845554 0.1 < 5 17.1 2.24.3

3.2 0.57 43.8 4845555 0.5 23 28.2 26.642.2

1.3 0.19 11.6 3845556 0.5 8 8.9 3.32.4

1.9 0.26 6.2 3845557 0.4 9 15.4 1.01.5

0.5 0.07 2.4 3845558 0.2 < 5 4.1 0.20.2

0.5 0.06 2.2 3845559 < 0.1 < 5 5.4 0.20.4

4.2 0.59 10.9 5845560 0.2 50 50.3 25.30.5

1.7 0.24 8.7 3845561 < 0.1 < 5 5.5 0.72.3

3.3 0.58 4.2 3845562 0.4 7 7.5 0.83.1

2.8 0.41 4.6 3845563 0.3 9 13.4 0.91.2

3.8 0.65 10.1 3845564 0.5 9 18.5 2.45.1

3.5 0.59 5.4 3845565 0.5 8 17.9 1.33.1

2.8 0.45 6.4 4845566 0.3 8 12.7 1.10.9

1.3 0.17 1.8 3845567 0.1 8 3.5 0.61.3

3.2 0.51 4.8 3845568 0.3 15 11.4 1.33.8

1.7 0.22 5.6 3845569 < 0.1 < 5 6.4 0.72.9

2.0 0.31 4.6 3845570 0.3 8 9.0 1.11.2

3.8 0.59 6.5 4845571 0.6 14 17.5 2.22.3

1.5 0.24 2.8 4845572 0.2 8 5.3 1.01.6

2.7 0.46 6.1 4845573 0.3 10 9.9 1.83.7

2.1 0.25 1.2 < 1845574 < 0.1 11 7.5 0.50.4

2.9 0.40 2.2 3845575 0.2 14 10.1 0.91.2
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Activation Laboratories Ltd. Report: A11-2471

Quality Control

Nb2O5 SiO2 Al2O3 Fe2O3(T) MnO MgO CaO Na2O K2O TiO2 P2O5 LOI Total Sc Be V Cr Co Ni Cu Zn Ga Ge AsAnalyte Symbol

% % % % % % % % % % % % % ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol

0.003 0.01 0.01 0.01 0.001 0.01 0.01 0.01 0.01 0.001 0.01 0.01 1 1 5 20 1 20 10 30 1 1 5Detection Limit

FUS-XRF FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

11.21 0.74 0.011NIST 694 Meas 0.35 43.40 0.88 0.55 0.116 30.23 16691.89

11.2 0.790 0.0116NIST 694 Cert 0.330 43.6 0.860 0.510 0.110 30.2 17401.80

46.93 9.98 0.149DNC-1 Meas 10.01 11.33 1.88 0.23 0.487 0.05 31 155 270 58 250 10018.63

     47.15       9.97      0.150DNC-1 Cert      10.13      11.49      1.890      0.234      0.480      0.070         31      148.0      270.0       57.0        247      100.0     18.34

71.71 3.14 0.138GBW 07113 Meas 0.14 0.58 2.43 5.36 0.281 0.03 5 4 < 512.79

72.8 3.21 0.140GBW 07113 Cert 0.160 0.590 2.57 5.43 0.300 0.0500 5.00 4.00 5.0013.0

LKSD-3 Meas 80 32 50 40 26

LKSD-3 Cert 87.0 30.0 47.0 35.0 27.0

TDB-1 Meas 230 80 340 160

TDB-1 Cert        251         92        323        155

0.533OKA-1 Meas

     0.529OKA-1 Cert

52.48 10.75 0.168W-2a Meas 6.25 10.94 2.21 0.62 1.072 0.12 35 < 1 273 80 44 70 110 70 18 2 < 515.25

52.4 10.7 0.163W-2a Cert 6.37 10.9 2.14 0.626 1.06 0.130 36.0 1.30 262 92.0 43.0 70.0 110 80.0 17.0 1.00 1.2015.4

49.53 6.21 0.106SY-4 Meas 0.50 8.00 6.95 1.67 0.286 0.12 1 3 < 520.32

      49.9       6.21      0.108SY-4 Cert       0.54       8.05       7.10       1.66      0.287      0.131        1.1        2.6        8.0     20.69

CTA-AC-1 Meas < 1 60

CTA-AC-1 Cert       2.72       54.0

47.94 11.39 0.173BIR-1a Meas 9.62 13.40 1.82 0.02 0.975 0.01 44 < 1 341 370 53 160 130 70 15 < 515.61

     47.96      11.30      0.175BIR-1a Cert      9.700      13.30       1.82      0.030       0.96      0.021         44       0.58        310        370         52        170        125         70         16       0.44     15.50

NCS DC86312 Meas

NCS DC86312 Cert

0.101VS-N Meas

      0.10VS-N Cert

NCS DC70014 Meas 25 70 2590 7400 25

NCS DC70014 Cert       26.2       70.9    2600.00    7400.00       25.2

NCS DC70009 
(GBW07241) Meas

30 3 < 20 980 90 16 11 70

NCS DC70009 
(GBW07241) Cert

        30        3.7        2.8    960.000    100.000       16.5       11.2       69.9

OREAS 100a (Fusion) 
Meas

17 170

OREAS 100a (Fusion) 
Cert

      18.1        169

OREAS 101a (Fusion) 
Meas

47 430

OREAS 101a (Fusion) 
Cert

      48.8        434

JR-1 Meas < 20 < 1 < 20 < 10 17 17

JR-1 Cert       2.83       0.83       1.67       2.68       16.1       16.3

0.695SX18-01 Meas

     0.695SX18-01 Cert

1.338SX18-04 Meas

      1.32SX18-04 Cert

0.978SX18-05 Meas

     0.973SX18-05 Cert

0.373SX58-04 (DH 5804) 
Meas

     0.369SX58-04 (DH 5804) Cert

54.22 13.79BCR-2 Meas 3.51 7.09 3.15 1.81 2.251 0.36 33 43813.35

      54.1       13.8BCR-2 Cert       3.59       7.12       3.16       1.79       2.26       0.35         33        416      13.5

0.189 28.14 46.51 0.967845515 Orig 1.46 6.11 3.39 1.66 1.689 0.05 -0.16 98.05 2 3 217 130 22 50 20 1070 41 1 < 58.23

0.189 28.18 46.60 0.970845515 Dup 1.46 6.15 3.39 1.67 1.660 0.06 -0.16 98.21 2 3 215 120 20 40 20 1080 39 1 < 58.23

0.064 29.77 33.27 0.782845530 Orig 2.21 13.47 3.05 1.20 0.242 1.67 4.37 98.54 4 3 32 40 20 20 20 690 18 1 < 58.50

0.065 29.55 33.11 0.778845530 Split 2.24 13.44 3.01 1.19 0.245 1.71 4.16 97.97 4 3 32 40 21 20 30 700 20 1 < 58.55

0.038 36.70 20.91 0.754845532 Orig 2.75 14.74 4.20 1.54 0.401 1.40 3.83 98.29 2 3 36 50 18 30 30 580 21 1 < 511.07

0.040 36.92 20.96 0.755845532 Dup 2.77 14.83 4.22 1.55 0.409 1.43 3.83 98.78 2 3 38 50 19 30 30 570 21 1 < 511.11

0.102 3.76 77.49 0.830845561 Orig 0.18 8.28 0.44 0.15 0.269 1.53 3.74 98.01 < 1 < 1 46 < 20 25 30 20 390 18 < 1 < 51.35

0.102 3.75 77.68 0.827845561 Split 0.18 8.17 0.44 0.16 0.274 1.54 3.59 97.97 < 1 < 1 48 < 20 24 30 20 < 30 17 < 1 < 51.36
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Activation Laboratories Ltd. Report: A11-2471

Quality Control

Nb2O5 SiO2 Al2O3 Fe2O3(T) MnO MgO CaO Na2O K2O TiO2 P2O5 LOI Total Sc Be V Cr Co Ni Cu Zn Ga Ge AsAnalyte Symbol

% % % % % % % % % % % % % ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol

0.003 0.01 0.01 0.01 0.001 0.01 0.01 0.01 0.01 0.001 0.01 0.01 1 1 5 20 1 20 10 30 1 1 5Detection Limit

FUS-XRF FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

Method Blank Method 
Blank

< 20 < 1 < 20 < 10 < 30 < 1 < 1 < 5

< 0.003Method Blank Method 
Blank
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Activation Laboratories Ltd. Report: A11-2471

Quality Control

Rb Sr Y Zr Mo Ag In Sn Sb Cs Ba Bi La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er TmAnalyte Symbol

ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol

2 2 2 4 2 0.5 0.2 1 0.5 0.5 3 0.4 0.1 0.1 0.05 0.1 0.1 0.05 0.1 0.1 0.1 0.1 0.1 0.05Detection Limit

FUS-MS FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

NIST 694 Meas

NIST 694 Cert

145 32DNC-1 Meas 1.2 99 4.1 5.1 0.5916

     144.0         38DNC-1 Cert       0.96        118        3.6       5.20       0.59      18.0

40 395GBW 07113 Meas 47845

43.0 403GBW 07113 Cert 50643.0

77 < 2LKSD-3 Meas 2.3 3 1.3 2.5 52.5 97.9 44.8 8.2 1.47 0.9 5.1

78.0 2.00LKSD-3 Cert 2.70 3.00 1.30 2.30 52.0 90.0 44.0 8.00 1.50 1.00 4.90

21TDB-1 Meas 18.2 42.8 24.4 1.98

        23TDB-1 Cert         17         41         23        2.1

OKA-1 Meas

OKA-1 Cert

20 194 83 < 2W-2a Meas < 0.5 3.0 0.9 164 < 0.4 11.5 25.0 12.9 3.3 1.08 0.6 3.8 0.8 2.2 0.3320

21.0 190 94.0 0.600W-2a Cert 0.0460 0.790 0.990 182 0.0300 10.0 23.0 13.0 3.30 1.00 0.630 3.60 0.760 2.50 0.38024.0

1200 538SY-4 Meas 335117

      1191        517SY-4 Cert        340       119

CTA-AC-1 Meas 2190 3340 1140 168 45.4 127 15.0

CTA-AC-1 Cert       2176       3326       1087        162       46.7        124       13.9

109 13BIR-1a Meas 0.7 < 3 < 0.1 2.0 2.3 1.1 0.51 1.914

       110         18BIR-1a Cert       0.58          6       0.63        1.9        2.5        1.1       0.55        2.0        16

NCS DC86312 Meas 2350 190 1560 225 34.3 183 35.7 96.4 14.4

NCS DC86312 Cert   2360.000    190.000   1600.000      225.0       34.6     183.00      35.70       96.2       15.1

VS-N Meas

VS-N Cert

270NCS DC70014 Meas 16.7 180 80.3 45.9 89.2 9.98 37.4 7.8 1.65 7.0 1.1 6.3 1.2 3.4 0.53

   270.000NCS DC70014 Cert       16.7    180.000       80.3       45.3       87.0       10.8       39.9        8.0        1.8        7.4        1.1        6.7        1.3        3.5       0.57

503NCS DC70009 
(GBW07241) Meas

1.9 1.3 1700 4.7 43.5 25.5 64.1 8.08 32.3 12.7 0.11 14.7 3.3 20.8 4.3 12.9 2.32

    500.00NCS DC70009 
(GBW07241) Cert

       1.8        1.3   1701.000        3.1         41       23.7       60.3        7.9       32.9       12.5       0.16       14.8        3.3       20.7        4.5       13.4        2.2

22OREAS 100a (Fusion) 
Meas

264 470 45.3 144 23.4 3.50 21.9 3.6 22.5 4.8 14.2 2.31

      24.1OREAS 100a (Fusion) 
Cert

       260        463       47.1        152       23.6       3.71       23.6       3.80       23.2       4.81       14.9       2.31

20OREAS 101a (Fusion) 
Meas

805 1360 128 386 49.5 7.89 5.4 31.6 6.5 18.9 2.95

      21.9OREAS 101a (Fusion) 
Cert

       816       1396        134        403       48.8       8.06       5.92       33.3       6.46       19.5       2.90

248 3JR-1 Meas < 0.5 < 0.2 3 1.7 20.9 0.7 20.7 49.0 5.90 22.8 5.8 0.27 1.1 0.70

       257       3.25JR-1 Cert      0.031      0.028       2.86       1.19       20.8       0.56       19.7       47.2       5.58       23.3       6.03       0.30       1.01       0.67

SX18-01 Meas

SX18-01 Cert

SX18-04 Meas

SX18-04 Cert

SX18-05 Meas

SX18-05 Cert

SX58-04 (DH 5804) 
Meas

SX58-04 (DH 5804) Cert

339 170BCR-2 Meas 67133

       346        188BCR-2 Cert        683        37

75 868 532 22845515 Orig 1.4 < 0.2 25 5.0 1.7 527 < 0.4 53.8 110 12.1 41.6 6.3 1.48 3.6 0.5 2.8 0.5 1.6 0.308

73 855 541 21845515 Dup 1.3 < 0.2 24 < 0.5 1.7 527 < 0.4 51.4 106 11.6 39.9 6.0 1.43 3.5 0.5 2.6 0.5 1.5 0.298

51 2208 136 16845530 Orig < 0.5 < 0.2 9 < 0.5 2.3 63 < 0.4 257 523 57.6 197 26.2 6.01 15.0 1.8 8.7 1.5 3.8 0.5134

55 2239 134 16845530 Split 0.5 < 0.2 10 < 0.5 2.4 61 < 0.4 278 562 59.2 204 27.1 6.25 16.4 2.0 9.3 1.6 4.1 0.5632

75 2045 431 6845532 Orig 1.2 < 0.2 6 < 0.5 2.0 47 < 0.4 224 481 53.5 187 25.8 6.03 15.2 1.9 9.0 1.5 3.8 0.5332

76 2054 436 6845532 Dup 1.2 < 0.2 6 < 0.5 2.0 47 < 0.4 222 474 52.4 186 25.8 6.02 15.0 1.9 8.9 1.5 3.9 0.5433

13 2263 240 17845561 Orig < 0.5 < 0.2 9 < 0.5 < 0.5 26 < 0.4 201 409 42.9 144 16.8 3.34 9.4 1.0 4.7 0.9 2.4 0.2916

12 2236 188 16845561 Split < 0.5 < 0.2 8 < 0.5 < 0.5 25 < 0.4 203 420 43.6 147 17.0 3.51 9.2 1.0 4.9 0.9 2.4 0.3216
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Activation Laboratories Ltd. Report: A11-2471

Quality Control

Rb Sr Y Zr Mo Ag In Sn Sb Cs Ba Bi La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er TmAnalyte Symbol

ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol

2 2 2 4 2 0.5 0.2 1 0.5 0.5 3 0.4 0.1 0.1 0.05 0.1 0.1 0.05 0.1 0.1 0.1 0.1 0.1 0.05Detection Limit

FUS-MS FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

< 2 < 2Method Blank Method 
Blank

< 0.5 < 0.2 < 1 < 0.5 < 0.5 < 0.4 < 0.1 < 0.1 < 0.05 < 0.1 < 0.1 < 0.05 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.05

Method Blank Method 
Blank
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Activation Laboratories Ltd. Report: A11-2471

Quality Control

Yb Lu Hf Ta W Tl Pb Th UAnalyte Symbol

ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol

0.1 0.04 0.2 0.1 1 0.1 5 0.1 0.1Detection Limit

FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

NIST 694 Meas

NIST 694 Cert

2.1DNC-1 Meas

       2.0DNC-1 Cert

GBW 07113 Meas

GBW 07113 Cert

2.9 0.42 0.7 2LKSD-3 Meas 11.0 4.74.5

2.70 0.400 0.700 2.00LKSD-3 Cert 11.4 4.604.80

3.3TDB-1 Meas 2.7

       3.4TDB-1 Cert        2.7

OKA-1 Meas

OKA-1 Cert

2.1 0.29 0.5 1W-2a Meas < 0.1 2.3 0.62.1

2.10 0.330 0.500 0.300W-2a Cert 0.200 2.40 0.5302.60

SY-4 Meas

SY-4 Cert

10.9 1.09 2.6CTA-AC-1 Meas 23.6 4.31.4

      11.4       1.08       2.65CTA-AC-1 Cert       21.8        4.4      1.13

1.7 0.24BIR-1a Meas < 50.5

       1.7        0.3BIR-1a Cert          3      0.60

87.5 12.1NCS DC86312 Meas 25.8

     87.79      11.96NCS DC86312 Cert       23.6

VS-N Meas

VS-N Cert

3.3 0.48NCS DC70014 Meas 27200

       3.3       0.50NCS DC70014 Cert   27200.00

15.9 2.25 2200NCS DC70009 
(GBW07241) Meas

28.1

      14.9        2.4    2200.00NCS DC70009 
(GBW07241) Cert

      28.3

14.9 2.10OREAS 100a (Fusion) 
Meas

50.6 138

      14.9       2.26OREAS 100a (Fusion) 
Cert

      51.6        135

18.2 2.48OREAS 101a (Fusion) 
Meas

< 5 35.8 421

      17.5       2.66OREAS 101a (Fusion) 
Cert

        19       36.6        422

4.7 0.71 1.8 2JR-1 Meas 1.6 21 26.7 9.34.2

      4.55       0.71       1.86       1.59JR-1 Cert       1.56       19.3       26.7       8.88      4.51

SX18-01 Meas

SX18-01 Cert

SX18-04 Meas

SX18-04 Cert

SX18-05 Meas

SX18-05 Cert

SX58-04 (DH 5804) 
Meas

SX58-04 (DH 5804) Cert

BCR-2 Meas

BCR-2 Cert

2.2 0.40 49.6 3845515 Orig 0.3 11 10.5 8.68.0

2.2 0.38 48.6 3845515 Dup 0.4 11 9.7 8.28.0

3.0 0.47 11.2 3845530 Orig 0.3 10 26.4 0.82.1

3.3 0.50 11.8 4845530 Split 0.3 9 27.4 0.92.3

3.2 0.52 8.1 3845532 Orig 0.3 7 27.6 0.85.7

3.4 0.53 8.1 3845532 Dup 0.3 6 27.5 0.85.6

1.7 0.24 8.7 3845561 Orig < 0.1 < 5 5.5 0.72.3

1.8 0.25 5.7 2845561 Split < 0.1 < 5 5.5 0.82.1
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Activation Laboratories Ltd. Report: A11-2471

Quality Control

Yb Lu Hf Ta W Tl Pb Th UAnalyte Symbol

ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol

0.1 0.04 0.2 0.1 1 0.1 5 0.1 0.1Detection Limit

FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

< 0.1 < 0.04 < 0.1 < 1Method Blank Method 
Blank

< 0.1 < 5 < 0.1 < 0.1< 0.2

Method Blank Method 
Blank
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CERTIFICATE OF ANALYSIS

Innovative Technologies Quality Analysis ...

Invoice No.: 

Invoice Date: 

Date Submitted: 

Your Reference: 

28-Apr-11

CH-11-D2

08-Apr-11

A11-2884

Rare Earth Metal Inc.

3250 W Arthur Street
RR#2
Thunder Bay On P7C 4V1
Canada

Mick StaresATTN:

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission 
must be obtained. If no instructions were given at time of sample submittal regarding excess material, it will be 
discarded within 90 days of this report. Our liability is limited solely to the analytical cost of these analyses. Test results 
are representative only of material submitted for analysis.

ACTIVATION LABORATORIES LTD.

1336 Sandhill Drive, Ancaster, Ontario Canada L9G 4V5   TELEPHONE +1.905.648.9611 or 
+1.888.228.5227    FAX +1.905.648.9613

E-MAIL Ancaster@actlabs.com     ACTLABS GROUP WEBSITE www.actlabs.com

Emmanuel Eseme , Ph.D.

CERTIFIED BY :

REPORT A11-2884

Notes:

2 Pulp samples and 58 Rock samples were submitted for analysis.

Code 1A1 Au - Fire Assay INAA
Code 8-Nb2O5 - XRF Option XRF
Code 8-REE Assay Package Major Elements Fusion 
ICP(WRA)/Trace Elements Fusion ICP/MS(WRA4B2)

 *If value exceeds upper limit we recommend reassay by fire assay gravimetric Code 1A3.
Total includes all elements in % oxide to the left of total.

Quality Control

The following analytical packages were requested:



Activation Laboratories Ltd. Report: A11-2884
Au SiO2 Al2O3 Fe2O3(T) MnO MgO CaO Na2O K2O TiO2 P2O5 LOI Total Sc Be V Cr Co Ni Cu Zn Ga Ge AsAnalyte Symbol

ppb % % % % % % % % % % % % ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol
5 0.01 0.01 0.01 0.001 0.01 0.01 0.01 0.01 0.001 0.01 0.01 1 1 5 20 1 20 10 30 1 1 5Detection Limit

FA-AA FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

59.28 6.23 0.165845576 0.60 2.75 5.37 6.01 1.018 0.19 1.09 99.60 18 2 < 5 < 20 2 < 20 20 80 21 1 < 516.90

45.81 27.57 0.860845577 2.72 7.92 2.62 3.19 1.270 0.44 -0.36 100.8 18 1 76 110 12 50 < 10 320 24 2 < 58.74

54.79 12.97 0.796845578 2.94 11.79 2.89 3.36 0.340 0.68 1.55 100.8 21 4 25 50 8 30 10 220 18 2 < 58.75

58.48 9.78 0.253845579 0.53 3.02 4.84 5.92 0.730 0.15 0.90 100.6 17 4 < 5 < 20 1 < 20 < 10 160 27 2 < 516.02

6.43 4.11 0.792845580 2.12 43.09 0.44 0.73 0.228 2.48 32.26 94.50 3 < 1 201 < 20 2 < 20 10 460 15 2 51.82

42.67 10.19 0.146845581 9.07 10.61 2.39 1.46 1.125 0.34 6.89 100.7 16 1 127 90 51 100 50 60 13 1 < 515.77

46.70 10.04 0.139845582 6.90 9.88 3.14 1.56 1.408 0.44 1.78 100.9 17 1 152 100 40 70 30 100 17 1 < 518.93

44.27 7.06 0.080845583 4.21 10.59 2.77 1.88 1.200 0.34 7.39 100.6 16 2 134 80 17 30 < 10 < 30 16 < 1 < 520.83

46.35 10.84 0.155845584 9.04 8.56 2.95 1.36 0.921 0.33 2.11 100.8 11 < 1 89 100 53 110 80 120 15 1 < 518.21

58.61 8.06 0.194845585 1.00 3.27 5.09 5.63 1.300 0.37 0.63 100.7 12 2 8 < 20 5 < 20 210 230 23 1 < 516.58

57.27 7.10 0.182845586 1.07 2.93 4.94 5.96 1.174 0.35 1.86 98.82 12 2 12 < 20 4 < 20 < 10 80 22 1 < 515.98

< 5 58.61 6.66 0.163845587 0.60 1.89 4.85 6.29 1.202 0.36 1.61 98.79 12 3 12 < 20 4 < 20 10 70 24 2 < 516.56

< 5 50.28 18.65 0.116845588 0.12 0.66 2.29 8.58 1.185 0.39 3.68 99.38 12 2 48 < 20 7 < 20 < 10 120 20 1 < 513.43

< 5 58.04 6.04 0.313845589 0.79 3.48 4.37 6.75 0.194 0.14 2.51 99.12 4 4 < 5 < 20 4 < 20 20 110 21 2 < 516.49

69.24 1.96 0.024845590 0.89 2.16 4.94 2.70 0.247 0.06 2.02 99.37 3 1 26 < 20 5 < 20 10 40 19 < 1 < 515.13

58.27 8.77 0.282845591 0.44 3.68 5.06 5.56 0.643 0.11 1.02 98.77 12 3 < 5 < 20 < 1 < 20 < 10 150 30 2 < 514.94

58.39 9.03 0.251845592 0.39 3.11 5.18 5.87 0.679 0.12 1.19 99.52 15 3 < 5 < 20 1 < 20 < 10 160 28 2 < 515.30

60.48 7.07 0.283845593 0.37 3.86 6.00 5.10 0.569 0.14 1.23 99.85 9 5 < 5 < 20 2 < 20 300 330 32 2 < 514.74

59.17 6.65 0.317845594 0.98 6.43 4.77 5.27 0.436 0.21 1.64 99.82 3 4 < 5 < 20 1 < 20 10 120 33 2 < 513.95

57.55 7.45 0.168845595 1.09 4.10 5.46 4.17 1.094 0.40 0.86 99.18 17 3 9 < 20 5 < 20 20 130 24 2 < 516.85

45.37 23.74 1.089845596 2.48 11.13 2.90 2.00 1.278 1.27 0.45 98.94 19 12 27 < 20 7 < 20 50 520 35 4 57.23

55.99 11.17 0.561845597 1.17 6.19 4.71 4.63 0.627 0.19 1.24 98.03 17 8 49 20 8 < 20 30 370 25 2 < 511.54

6.91 53.43 1.418845598 0.43 16.97 0.42 0.29 0.967 11.65 1.13 95.32 19 < 1 93 30 8 < 20 110 1590 77 12 261.70

52.86 10.85 0.473845599 1.77 6.89 4.11 4.51 0.370 1.31 5.47 97.46 5 13 13 < 20 4 < 20 80 390 39 3 58.85

6.31 4.00 0.781845600 2.11 42.73 0.42 0.71 0.224 2.52 32.20 93.77 3 < 1 194 < 20 1 < 20 10 540 15 2 61.77

58.67 7.60 0.392845601 1.33 4.82 4.55 5.32 0.470 0.24 3.14 98.08 9 9 48 20 8 < 20 10 230 31 2 < 511.55

34.79 22.63 0.841845602 2.43 11.74 3.31 3.32 0.563 5.16 6.19 97.73 10 4 57 30 14 < 20 170 720 26 2 < 56.75

50.01 15.74 1.157845603 2.38 12.51 3.16 3.38 0.483 0.99 1.04 98.48 15 11 51 100 12 40 40 550 23 2 < 57.63

47.63 16.52 1.535845604 3.18 10.71 2.20 4.60 0.423 0.34 1.10 99.15 16 10 69 120 15 50 1330 1500 26 1 < 510.92

45.59 17.94 1.651845605 3.65 10.87 1.91 4.63 0.402 0.25 1.04 99.71 19 9 73 140 17 60 40 800 22 1 < 511.78

49.54 18.95 1.343845606 2.95 11.76 2.82 3.39 0.417 0.22 0.37 100.5 17 9 70 110 13 40 20 630 20 2 < 58.77

50.31 18.10 1.090845607 2.14 14.92 3.52 1.99 0.335 1.54 0.71 99.31 15 9 42 80 8 20 < 10 500 20 3 < 54.65

53.76 12.62 0.707845608 2.06 10.06 3.88 4.24 0.208 1.08 2.00 99.23 10 7 26 50 5 < 20 < 10 300 24 3 < 58.62

52.93 13.23 0.691845609 1.65 11.18 3.93 3.88 0.285 1.35 1.56 98.92 15 4 26 50 6 30 10 290 23 3 < 58.22

50.17 12.66 0.594845610 1.96 11.67 3.57 3.88 0.332 2.22 4.29 98.68 13 5 9 < 20 4 < 20 < 10 190 25 3 < 57.33

57.62 8.11 0.266845611 1.08 4.25 5.33 4.82 0.805 0.44 2.24 98.35 13 5 7 < 20 4 < 20 < 10 160 36 2 < 513.39

59.22 6.53 0.264845612 0.47 4.82 5.46 4.86 0.372 0.42 2.18 97.83 4 6 < 5 < 20 < 1 < 20 < 10 140 39 3 < 513.24

59.60 6.38 0.259845613 0.57 4.17 5.34 5.48 0.483 0.19 1.25 97.89 9 4 < 5 < 20 2 < 20 < 10 130 27 2 < 514.18

55.79 10.91 0.347845614 1.38 5.55 5.06 4.59 1.472 0.56 1.33 100.1 21 4 11 < 20 6 < 20 10 200 26 2 < 513.16

53.72 11.81 0.265845615 2.02 5.06 5.08 4.02 1.791 0.85 1.03 100.6 28 2 23 < 20 10 < 20 10 140 23 2 < 514.94

57.30 10.08 0.350845616 1.10 5.43 5.27 4.56 0.974 0.48 1.27 99.75 15 7 10 < 20 4 < 20 10 170 31 3 < 512.94

56.07 9.95 0.283845617 1.02 4.09 4.92 4.97 1.216 0.32 0.62 98.98 19 2 < 5 < 20 5 < 20 < 10 150 22 2 < 515.52

59.77 7.67 0.281845618 0.43 3.51 5.91 5.22 0.499 0.09 1.12 99.15 6 4 < 5 < 20 1 < 20 < 10 130 29 2 < 514.65

52.76 9.99 0.344845619 1.89 4.16 5.31 5.41 0.738 0.32 4.54 99.50 15 2 6 < 20 4 < 20 < 10 170 23 2 < 514.05

6.42 4.07 0.802845620 2.13 43.73 0.44 0.72 0.225 2.47 32.16 94.94 3 < 1 203 < 20 1 < 20 200 570 15 2 < 51.78

50.05 13.69 0.451845621 1.97 6.72 4.60 3.98 1.704 0.82 1.08 99.57 16 1 28 < 20 10 < 20 10 250 25 2 < 514.49

57.99 6.27 0.204845622 0.89 4.79 5.35 4.71 0.672 0.25 1.11 99.43 8 1 < 5 < 20 4 < 20 80 150 23 1 < 517.18

51.11 13.34 0.469845623 1.56 8.22 3.74 4.76 0.963 1.49 0.83 99.37 6 2 18 < 20 8 < 20 < 10 250 23 2 < 512.89

48.66 8.09 0.426845624 2.43 8.18 3.78 5.40 0.413 0.62 6.53 97.78 2 2 7 < 20 4 < 20 < 10 130 25 2 < 513.24

55.01 9.68 0.344845625 1.20 6.61 4.12 5.72 0.504 0.82 1.08 99.35 4 2 11 < 20 5 < 20 < 10 140 22 2 < 514.26

54.38 9.74 0.373845626 1.27 7.22 4.29 5.33 0.316 1.20 1.33 99.50 3 2 10 < 20 6 < 20 < 10 140 22 2 < 514.06

58.18 7.14 0.277845627 0.59 4.98 4.38 6.84 0.168 0.29 1.04 99.87 2 2 6 < 20 3 < 20 < 10 110 23 2 < 515.99
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Activation Laboratories Ltd. Report: A11-2884
Au SiO2 Al2O3 Fe2O3(T) MnO MgO CaO Na2O K2O TiO2 P2O5 LOI Total Sc Be V Cr Co Ni Cu Zn Ga Ge AsAnalyte Symbol

ppb % % % % % % % % % % % % ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol
5 0.01 0.01 0.01 0.001 0.01 0.01 0.01 0.01 0.001 0.01 0.01 1 1 5 20 1 20 10 30 1 1 5Detection Limit

FA-AA FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

41.16 25.82 0.720845628 1.31 14.79 2.40 2.15 0.751 2.21 0.32 100.3 7 3 27 < 20 11 < 20 20 360 35 3 < 58.68

41.95 11.72 0.810845629 1.08 16.59 2.70 3.83 0.286 0.48 9.38 98.62 7 2 11 < 20 5 < 20 10 280 31 3 69.79

69.86 1.82 0.022845630 0.86 1.81 4.96 2.59 0.239 0.08 1.80 99.30 3 1 27 < 20 5 < 20 < 10 30 19 < 1 < 515.26

54.85 9.65 0.416845631 0.88 7.54 3.70 5.63 0.165 0.39 1.89 98.92 4 2 7 < 20 5 < 20 20 150 23 2 < 513.81

51.66 13.51 0.578845632 1.23 10.29 3.60 4.38 0.286 0.79 1.42 100.1 6 3 13 < 20 7 < 20 10 240 26 2 < 512.38

53.85 6.83 0.328845633 0.65 5.42 6.11 5.72 0.167 0.32 1.43 97.99 3 3 < 5 < 20 3 < 20 < 10 140 31 1 < 517.15

52.44 8.97 0.417845634 0.68 6.51 5.55 5.31 0.228 0.50 1.43 97.81 4 4 6 < 20 4 < 20 < 10 190 31 2 < 515.77

53.97 6.40 0.213845635 0.52 3.94 4.96 7.32 0.313 0.68 1.87 97.93 < 1 2 < 5 < 20 3 < 20 10 120 32 1 < 517.73
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Activation Laboratories Ltd. Report: A11-2884
Rb Sr Y Zr Mo Ag In Sn Sb Cs Ba Bi La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er TmAnalyte Symbol

ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol
2 2 2 4 2 0.5 0.2 1 0.5 0.5 3 0.4 0.1 0.1 0.05 0.1 0.1 0.05 0.1 0.1 0.1 0.1 0.1 0.05Detection Limit

FUS-MS FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

108 259 169 6845576 0.7 < 0.2 2 < 0.5 0.8 1728 < 0.4 80.3 144 13.3 46.5 7.4 4.12 5.5 0.8 4.4 0.8 2.3 0.3322

58 378 132 8845577 0.6 < 0.2 2 0.5 < 0.5 1400 < 0.4 143 308 33.3 128 20.2 4.16 13.0 1.7 9.1 1.7 4.4 0.6237

71 516 162 < 2845578 0.7 < 0.2 2 < 0.5 < 0.5 1493 < 0.4 231 479 49.6 185 27.8 5.10 18.4 2.5 12.3 2.2 6.0 0.8654

114 220 550 5845579 2.3 < 0.2 4 < 0.5 < 0.5 1308 < 0.4 165 314 31.1 113 17.9 3.82 13.4 1.9 10.7 2.1 5.8 0.8360

35 12950 89 15845580 0.6 < 0.2 < 1 < 0.5 0.9 2822 < 0.4 1090 1990 168 499 54.9 13.3 29.7 3.0 13.0 2.0 5.2 0.6958

32 853 89 < 2845581 0.5 < 0.2 1 < 0.5 1.3 755 < 0.4 55.6 97.4 9.60 35.5 5.7 1.61 4.4 0.6 3.0 0.5 1.4 0.2116

36 1088 109 < 2845582 0.6 < 0.2 1 < 0.5 1.7 885 < 0.4 49.0 94.7 9.49 35.0 5.6 1.73 4.5 0.6 3.2 0.6 1.6 0.2315

45 1140 109 < 2845583 0.5 < 0.2 1 < 0.5 2.8 785 < 0.4 50.5 93.1 8.80 31.4 5.4 1.68 4.0 0.6 2.8 0.5 1.3 0.2013

44 968 100 < 2845584 0.6 < 0.2 2 < 0.5 2.9 758 < 0.4 43.1 78.8 7.84 29.0 4.6 1.40 3.3 0.5 2.4 0.5 1.3 0.1812

99 224 147 3845585 0.8 < 0.2 2 < 0.5 0.6 1791 < 0.4 78.7 150 15.5 59.7 10.3 4.38 8.0 1.2 6.2 1.2 3.2 0.4831

112 187 155 3845586 0.7 < 0.2 2 < 0.5 1.0 1631 < 0.4 79.4 153 15.3 57.4 9.9 4.05 8.2 1.2 6.4 1.2 3.4 0.4932

115 210 223 < 2845587 1.1 < 0.2 2 < 0.5 0.7 1636 < 0.4 95.1 182 17.8 64.3 11.1 4.60 9.0 1.5 8.2 1.5 4.0 0.5738

180 90 127 4845588 0.6 < 0.2 6 3.4 < 0.5 511 < 0.4 106 214 22.3 84.5 18.8 6.35 23.8 4.2 19.5 2.9 5.6 0.6266

193 828 316 < 2845589 1.4 < 0.2 3 0.6 2.0 1827 < 0.4 118 232 23.2 82.8 12.1 3.17 7.6 1.0 4.9 0.9 2.8 0.4524

55 669 100 < 2845590 < 0.5 < 0.2 < 1 < 0.5 1.1 894 < 0.4 16.5 31.7 3.29 12.6 2.2 0.62 1.4 0.2 0.8 0.1 0.3 < 0.054

92 844 738 24845591 3.2 < 0.2 1 < 0.5 < 0.5 1355 < 0.4 380 605 54.7 186 27.9 3.65 20.1 2.6 14.4 2.8 7.7 1.1169

100 212 549 7845592 2.2 < 0.2 2 < 0.5 < 0.5 1122 < 0.4 164 314 31.5 115 18.8 2.97 13.3 1.9 10.3 2.0 5.6 0.8450

184 874 564 21845593 2.3 < 0.2 4 < 0.5 < 0.5 919 < 0.4 323 567 51.9 177 26.2 4.20 17.3 2.4 11.8 2.2 6.3 0.9858

160 1716 1654 28845594 6.4 < 0.2 4 < 0.5 0.7 745 < 0.4 415 667 58.0 190 28.2 4.43 20.6 3.1 16.9 3.5 10.3 1.61102

92 702 450 7845595 1.9 < 0.2 2 < 0.5 1.0 2915 < 0.4 163 294 27.3 96.9 14.6 5.47 10.3 1.5 8.4 1.6 4.5 0.6745

50 560 1249 160845596 < 0.2 5 0.5 0.7 260 < 0.4 1070 2010 209 745 117 16.1 78.9 10.3 52.6 9.5 25.7 3.66243

167 1227 870 9845597 3.8 < 0.2 8 < 0.5 1.8 1655 < 0.4 306 600 59.5 210 33.7 5.80 23.3 3.4 17.3 3.2 8.5 1.3778

19 2285 376 28845598 2.5 < 0.2 28 0.6 < 0.5 213 0.5 4610 9980 1040 3780 609 132 409 55.3 275 48.5 125 15.51207

238 527 3502 9845599 < 0.2 17 1.2 0.8 544 0.4 784 1450 140 487 76.0 12.0 51.3 7.0 39.4 7.7 24.4 4.21209

35 12800 88 15845600 0.7 < 0.2 < 1 < 0.5 0.9 2738 < 0.4 1100 1980 165 501 54.7 13.0 30.1 2.9 12.6 2.0 5.3 0.6957

218 668 2526 10845601 < 0.2 10 < 0.5 0.8 921 < 0.4 341 646 61.7 214 33.4 5.39 22.3 3.2 19.5 4.4 14.3 2.54116

335 1624 546 5845602 2.7 < 0.2 6 < 0.5 13.4 957 < 0.4 585 1250 132 479 71.3 13.6 46.1 6.3 32.0 5.7 14.8 2.01130

148 1467 1043 2845603 < 0.2 14 < 0.5 1.0 1862 < 0.4 326 721 76.6 280 48.8 8.73 33.4 4.6 23.8 4.6 13.0 2.14104

156 1602 499 3845604 2.7 < 0.2 21 2.0 1.7 2657 0.6 218 501 56.1 223 47.6 11.8 30.0 4.3 21.9 4.1 11.1 1.7899

165 1883 320 3845605 1.9 < 0.2 17 < 0.5 2.3 2940 0.4 165 394 45.9 192 43.3 10.9 26.2 3.7 19.4 3.5 9.7 1.5784

142 1406 696 < 2845606 3.0 < 0.2 16 < 0.5 1.0 1802 < 0.4 131 317 36.6 148 30.0 6.32 19.1 2.8 15.1 2.9 8.6 1.4964

94 1089 891 < 2845607 1.0 < 0.2 9 < 0.5 < 0.5 475 < 0.4 399 841 90.2 341 58.7 9.51 39.2 5.5 27.9 5.2 15.0 2.55125

178 898 715 3845608 1.3 < 0.2 8 < 0.5 0.6 927 < 0.4 352 736 75.7 275 43.6 6.03 29.5 3.9 19.3 3.6 10.3 1.6385

157 983 526 < 2845609 1.3 < 0.2 7 < 0.5 < 0.5 800 < 0.4 419 878 92.4 337 53.0 6.96 34.5 4.6 23.1 4.2 12.5 1.95104

127 866 267 < 2845610 < 0.5 < 0.2 5 < 0.5 < 0.5 399 < 0.4 595 1200 123 444 69.8 9.14 50.8 7.0 36.9 7.2 20.3 3.03184

190 424 384 5845611 1.7 < 0.2 4 < 0.5 1.8 1201 < 0.4 256 492 47.7 168 25.7 3.67 16.8 2.3 12.1 2.2 6.0 0.9052

171 407 1300 7845612 < 0.2 4 < 0.5 0.6 392 < 0.4 758 1370 129 415 53.0 4.89 33.8 4.1 20.6 4.0 11.2 1.67100

176 1000 350 32845613 1.5 < 0.2 3 < 0.5 0.9 1808 < 0.4 201 381 37.4 129 19.7 3.81 13.1 1.8 9.9 1.9 5.3 0.8448

146 880 469 6845614 2.0 < 0.2 5 0.7 1.9 2243 < 0.4 296 567 55.6 201 31.5 5.73 22.6 3.2 16.7 3.1 8.5 1.2779

83 620 215 4845615 1.1 < 0.2 2 < 0.5 1.3 3368 < 0.4 173 321 31.5 115 17.7 5.53 13.5 1.9 10.0 1.9 5.3 0.7349

134 987 996 5845616 4.2 < 0.2 5 < 0.5 1.8 1470 < 0.4 489 891 84.5 291 43.0 6.16 29.4 4.0 21.3 4.0 11.6 1.77102

83 779 219 7845617 1.1 < 0.2 2 < 0.5 1.2 6391 < 0.4 100 185 18.9 68.5 11.1 6.66 8.1 1.1 5.9 1.1 3.1 0.4530

120 502 935 4845618 4.2 < 0.2 4 0.9 0.9 1124 < 0.4 440 791 74.5 254 34.6 4.15 22.3 2.8 14.1 2.7 7.6 1.1964

116 522 236 10845619 0.9 < 0.2 4 < 0.5 3.6 1334 0.4 397 624 54.1 170 19.2 4.64 13.4 2.0 11.4 2.4 6.4 0.7160

34 12980 87 15845620 0.6 < 0.2 < 1 < 0.5 0.9 2792 < 0.4 1080 1990 164 490 53.9 13.0 28.3 2.8 12.5 2.0 5.2 0.6958

83 1424 352 10845621 1.6 < 0.2 2 < 0.5 2.3 2807 < 0.4 228 461 46.7 172 25.0 5.95 16.7 2.2 11.0 2.0 5.3 0.7250

83 1480 164 7845622 0.8 < 0.2 1 < 0.5 1.1 3732 < 0.4 90.0 169 17.1 62.7 9.7 4.92 6.5 0.9 4.4 0.8 2.2 0.3321

127 722 395 10845623 1.8 < 0.2 3 < 0.5 1.7 918 < 0.4 263 534 55.5 204 31.1 3.93 20.9 2.9 13.7 2.5 6.9 0.9459

151 715 2684 5845624 < 0.2 2 < 0.5 2.7 950 < 0.4 891 1290 106 312 29.2 5.30 21.2 2.5 13.3 2.7 7.8 1.2468

132 853 325 7845625 1.7 < 0.2 2 < 0.5 1.2 1089 < 0.4 229 433 42.7 153 22.1 3.60 15.1 1.9 9.5 1.7 4.8 0.6741

135 864 350 6845626 1.7 < 0.2 2 < 0.5 1.7 826 < 0.4 296 533 51.4 183 24.6 3.81 17.5 2.1 10.8 1.9 5.4 0.7346

194 1481 364 5845627 1.8 < 0.2 2 < 0.5 1.7 1320 < 0.4 143 286 29.2 104 15.2 2.62 9.8 1.3 6.5 1.2 3.4 0.5329
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Activation Laboratories Ltd. Report: A11-2884
Rb Sr Y Zr Mo Ag In Sn Sb Cs Ba Bi La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er TmAnalyte Symbol

ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol
2 2 2 4 2 0.5 0.2 1 0.5 0.5 3 0.4 0.1 0.1 0.05 0.1 0.1 0.05 0.1 0.1 0.1 0.1 0.1 0.05Detection Limit

FUS-MS FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

73 1283 752 12845628 2.4 < 0.2 8 < 0.5 1.3 417 < 0.4 532 1090 116 428 60.4 9.29 40.4 4.8 22.9 4.0 10.4 1.4698

123 1095 503 6845629 2.8 < 0.2 5 0.9 2.0 859 0.6 1470 2080 181 518 45.5 6.76 30.1 3.2 16.7 3.3 9.0 1.2679

63 661 99 < 2845630 0.5 < 0.2 < 1 < 0.5 1.2 919 < 0.4 22.0 41.3 4.28 16.4 2.6 0.69 1.7 0.2 0.8 0.2 0.4 0.054

173 1324 489 4845631 2.8 < 0.2 3 < 0.5 2.1 1479 < 0.4 194 387 38.9 142 20.5 2.99 13.8 1.8 8.8 1.7 4.8 0.7540

152 1290 614 4845632 1.4 < 0.2 4 < 0.5 2.3 1467 < 0.4 300 614 63.8 231 32.5 4.11 19.9 2.6 12.6 2.3 6.7 1.0157

232 1854 504 6845633 2.8 < 0.2 4 1.9 2.9 1663 < 0.4 184 354 35.0 124 16.8 3.21 11.6 1.4 7.2 1.3 3.8 0.5832

226 1642 608 7845634 3.1 < 0.2 6 < 0.5 2.6 1392 < 0.4 259 500 50.9 179 25.2 4.14 16.2 2.0 9.8 1.8 5.2 0.7643

312 1188 366 8845635 2.1 < 0.2 3 < 0.5 2.7 868 < 0.4 138 261 25.4 87.0 11.8 2.40 8.1 1.0 5.0 1.0 2.8 0.4122
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Activation Laboratories Ltd. Report: A11-2884
Yb Lu Hf Ta W Tl Pb Th U Nb2O5Analyte Symbol

ppm ppm ppm ppm ppm ppm ppm ppm ppm %Unit Symbol
0.1 0.04 0.2 0.1 1 0.1 5 0.1 0.1 0.003Detection Limit

FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-XRFAnalysis Method

2.1 0.36 3.9 2845576 0.3 16 10.0 2.2 0.0143.3

4.1 0.72 4.2 < 1845577 0.1 6 7.0 0.8 0.0193.4

5.6 0.91 3.4 2845578 0.2 10 20.4 3.3 0.0114.6

5.5 0.87 5.0 < 1845579 0.2 23 13.9 1.9 0.0199.9

4.1 0.61 12.5 < 1845580 0.2 46 51.2 25.2 0.5340.5

1.4 0.22 1.8 2845581 0.2 13 3.6 0.8 0.0072.0

1.5 0.22 2.1 2845582 0.2 14 4.8 0.9 0.0072.5

1.2 0.21 2.0 2845583 < 0.1 6 4.2 0.6 0.0052.6

1.1 0.18 1.8 2845584 0.4 18 4.2 0.8 0.0052.1

3.2 0.52 3.8 1845585 0.2 21 6.3 1.1 0.0144.0

3.1 0.51 3.7 1845586 0.3 12 8.6 1.7 0.0143.5

3.6 0.56 3.9 6845587 0.2 12 13.8 1.5 0.0155.0

3.4 0.48 6.2 22845588 0.7 5 41.0 1.4 0.0482.6

3.9 0.78 3.0 2845589 0.3 22 26.6 1.7 0.0096.5

0.3 0.05 0.1 < 1845590 0.3 12 3.2 0.4 0.0052.6

7.1 1.21 4.1 < 1845591 0.3 13 22.0 3.5 0.01813.4

5.7 1.02 2.9 2845592 0.4 13 12.8 2.7 0.0149.4

6.7 1.30 9.7 1845593 0.3 21 17.7 5.5 0.02812.6

10.3 1.61 85.1 1845594 0.4 43 37.3 24.9 0.14824.5

4.1 0.68 5.3 1845595 0.2 26 17.4 2.9 0.0168.3

22.4 3.64 24.0 1845596 0.1 8 104 9.9 0.11118.9

9.8 1.75 12.8 2845597 0.5 68 37.9 6.6 0.03819.5

76.6 9.44 5.6 2845598 0.3 59 1880 55.0 0.1827.8

30.1 5.08 80.8 13845599 0.3 47 116 88.0 0.23347.6

4.0 0.60 10.4 < 1845600 0.2 64 50.1 26.0 0.5360.6

18.6 3.46 30.7 7845601 0.4 28 48.3 22.2 0.07937.1

11.0 1.61 17.4 12845602 1.1 40 89.3 61.2 0.2185.7

15.1 2.71 13.0 2845603 0.4 35 83.6 10.2 0.05323.9

13.0 2.32 5.9 1845604 0.6 149 138 3.0 0.06011.2

11.4 2.13 4.7 < 1845605 0.6 60 106 2.0 0.0666.7

12.6 2.48 8.1 1845606 0.3 25 48.0 4.5 0.05616.9

18.7 3.50 11.8 3845607 0.1 22 90.9 11.8 0.0343.7

12.8 2.44 8.7 3845608 0.2 18 48.6 8.4 0.0246.8

14.3 2.60 6.7 3845609 0.3 12 40.2 4.5 0.0192.7

18.9 3.09 4.5 13845610 0.2 8 79.6 4.4 0.0212.3

5.9 1.06 8.3 2845611 0.4 13 24.0 3.4 0.0248.8

10.5 1.88 12.7 3845612 0.3 12 63.8 7.1 0.03719.3

5.6 1.04 9.9 2845613 0.3 19 21.7 3.2 0.0208.1

8.0 1.28 14.8 2845614 0.5 19 29.2 3.3 0.03810.9

4.3 0.69 5.0 1845615 0.3 18 12.8 2.1 0.0144.8

11.8 2.01 17.4 4845616 0.7 19 52.9 11.3 0.04219.2

3.1 0.49 5.6 1845617 0.2 19 16.9 3.9 0.0174.2

8.1 1.47 4.7 1845618 0.3 19 42.0 4.7 0.01916.3

3.5 0.48 4.3 1845619 0.6 13 22.8 2.5 0.0185.3

3.9 0.62 14.0 < 1845620 0.2 63 54.0 26.3 0.5320.5

4.5 0.76 17.4 < 1845621 0.2 43 11.1 2.5 0.0587.9

2.1 0.38 7.5 < 1845622 0.2 18 6.2 1.9 0.0213.7

6.1 1.06 15.0 1845623 0.2 23 16.0 4.0 0.0388.2

8.2 1.40 9.1 < 1845624 0.3 17 33.1 5.4 0.04440.6

4.4 0.84 8.8 < 1845625 0.3 22 12.5 2.6 0.0257.4

5.0 0.94 7.6 < 1845626 0.3 31 17.5 3.5 0.0217.6

3.6 0.65 9.1 < 1845627 0.3 17 14.3 4.2 0.0237.6
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Activation Laboratories Ltd. Report: A11-2884
Yb Lu Hf Ta W Tl Pb Th U Nb2O5Analyte Symbol

ppm ppm ppm ppm ppm ppm ppm ppm ppm %Unit Symbol
0.1 0.04 0.2 0.1 1 0.1 5 0.1 0.1 0.003Detection Limit

FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-XRFAnalysis Method

9.2 1.64 24.6 1845628 0.2 17 86.9 11.8 0.0558.1

7.6 1.36 11.7 2845629 0.5 159 54.1 5.3 0.03711.5

0.3 0.05 0.2 < 1845630 0.3 10 3.0 0.5 < 0.0032.5

5.4 1.03 10.0 < 1845631 0.5 18 17.2 5.1 0.02310.2

7.2 1.39 15.7 < 1845632 0.3 18 24.5 7.5 0.03613.7

4.2 0.73 13.9 < 1845633 0.5 34 25.1 7.7 0.0299.8

5.1 0.91 16.6 < 1845634 0.4 26 31.5 8.6 0.04111.8

2.6 0.42 43.4 1845635 0.4 31 17.7 21.3 0.0586.7
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Activation Laboratories Ltd. Report: A11-2884

Quality Control

Au SiO2 Al2O3 Fe2O3(T) MnO MgO CaO Na2O K2O TiO2 P2O5 LOI Total Sc Be V Cr Co Ni Cu Zn Ga Ge AsAnalyte Symbol
ppb % % % % % % % % % % % % ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol

5 0.01 0.01 0.01 0.001 0.01 0.01 0.01 0.01 0.001 0.01 0.01 1 1 5 20 1 20 10 30 1 1 5Detection Limit
FA-AA FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

DH-1a Meas

DH-1a Cert

TAN-1 Meas

TAN-1 Cert

11.35 0.74 0.011NIST 694 Meas 0.34 42.87 0.85 0.54 0.115 30.24 16581.90

11.2 0.790 0.0116NIST 694 Cert 0.330 43.6 0.860 0.510 0.110 30.2 17401.80

46.95 9.87 0.148DNC-1 Meas 9.96 11.43 1.88 0.22 0.482 0.06 31 155 270 57 250 90 5018.59

     47.15       9.97      0.150DNC-1 Cert      10.13      11.49      1.890      0.234      0.480      0.070         31      148.0      270.0       57.0        247      100.0       70.0     18.34

72.61 3.24 0.141GBW 07113 Meas 0.14 0.59 2.53 5.44 0.277 0.04 5 4 < 512.80

72.8 3.21 0.140GBW 07113 Cert 0.160 0.590 2.57 5.43 0.300 0.0500 5.00 4.00 5.0013.0

LKSD-3 Meas 80 31 50 30 130 23

LKSD-3 Cert 87.0 30.0 47.0 35.0 152 27.0

TDB-1 Meas 230 90 320 150

TDB-1 Cert        251         92        323        155

OKA-2 Meas

OKA-2 Cert

AC-E Meas

AC-E Cert

OKA-1 Meas

OKA-1 Cert

52.49 10.73 0.167W-2a Meas 6.24 11.04 2.20 0.62 1.064 0.12 35 < 1 278 90 44 70 110 80 18 2 < 515.42

52.4 10.7 0.163W-2a Cert 6.37 10.9 2.14 0.626 1.06 0.130 36.0 1.30 262 92.0 43.0 70.0 110 80.0 17.0 1.00 1.2015.4

49.57 6.11 0.107SY-4 Meas 0.50 8.08 6.92 1.64 0.279 0.12 < 1 3 < 520.32

      49.9       6.21      0.108SY-4 Cert       0.54       8.05       7.10       1.66      0.287      0.131        1.1        2.6        8.0     20.69

CTA-AC-1 Meas < 1 50 < 30

CTA-AC-1 Cert       2.72       54.0       38.0

47.94 11.28 0.172BIR-1a Meas 9.59 13.51 1.81 0.02 0.950 < 0.01 44 < 1 340 370 53 170 120 50 15 < 515.40

     47.96      11.30      0.175BIR-1a Cert      9.700      13.30       1.82      0.030       0.96      0.021         44       0.58        310        370         52        170        125         70         16       0.44     15.50

NCS DC86312 Meas

NCS DC86312 Cert

VS-N Meas

VS-N Cert

73.75 0.59 0.034NCS DC86302 Meas 0.06 0.64 4.63 3.84 0.012 0.01 140414.97

     73.99      0.593      0.036NCS DC86302 Cert      0.069      0.584       4.67       3.89      0.016      0.013       1315     14.86

NCS DC70014 Meas 25 70 2620 7400 26

NCS DC70014 Cert       26.2       70.9    2600.00    7400.00       25.2

NCS DC70009 
(GBW07241) Meas

30 3 < 20 900 90 16 11 72

NCS DC70009 
(GBW07241) Cert

        30        3.7        2.8    960.000    100.000       16.5       11.2       69.9

OREAS 100a (Fusion) 
Meas

17 160

OREAS 100a (Fusion) 
Cert

      18.1        169

OREAS 101a (Fusion) 
Meas

49 430

OREAS 101a (Fusion) 
Cert

      48.8        434

OREAS 101b (Fusion) 
Meas

46 < 20 400

OREAS 101b (Fusion) 
Cert

        47          9        416

JR-1 Meas < 20 < 1 < 20 < 10 < 30 17 3 16

JR-1 Cert       2.83       0.83       1.67       2.68       30.6       16.1       1.88       16.3

66.93 2.36 0.056NCS DC86318 Meas 0.08 0.53 0.60 5.55 0.177 < 0.0114.00

     66.90       2.24      0.052NCS DC86318 Cert       0.11       0.29       0.66       5.52       0.17      0.020     14.26

51.69 9.97 0.728SARM 3 Meas 0.24 3.17 8.12 5.39 0.491 8513.30

     52.40       9.91       0.77SARM 3 Cert       0.28       3.22       8.37       5.51       0.48         81     13.64

USZ 25-2006 Meas
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Activation Laboratories Ltd. Report: A11-2884

Quality Control

Au SiO2 Al2O3 Fe2O3(T) MnO MgO CaO Na2O K2O TiO2 P2O5 LOI Total Sc Be V Cr Co Ni Cu Zn Ga Ge AsAnalyte Symbol
ppb % % % % % % % % % % % % ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol

5 0.01 0.01 0.01 0.001 0.01 0.01 0.01 0.01 0.001 0.01 0.01 1 1 5 20 1 20 10 30 1 1 5Detection Limit
FA-AA FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

USZ 25-2006 Cert

70.15 0.061USZ 44-2007 Meas 2.17 3.33 3.63 0.30110.86

     71.38      0.060USZ 44-2007 Cert       2.03       3.46       3.20       0.31     10.93

SX58-04 (DH 5804) 
Meas

SX58-04 (DH 5804) Cert

DMMAS 111 Meas 1400

DMMAS 111 Cert       1450

54.38 13.88BCR-2 Meas 3.54 7.21 3.22 1.80 2.278 0.35 33 44613.46

      54.1       13.8BCR-2 Cert       3.59       7.12       3.16       1.79       2.26       0.35         33        416      13.5

216CDN-GS-P2 Meas

    214.00CDN-GS-P2 Cert

< 5845589 Orig

< 5845589 Dup

68.73 1.96 0.024845590 Orig 0.91 2.26 5.02 2.70 0.248 0.06 2.02 99.12 3 1 26 < 20 5 < 20 10 40 19 < 1 < 515.19

69.75 1.96 0.023845590 Dup 0.87 2.05 4.87 2.70 0.247 0.05 2.02 99.61 3 1 26 < 20 5 < 20 10 40 20 < 1 < 515.07

50.09 18.11 1.090845607 Orig 2.13 14.86 3.49 1.98 0.336 1.54 0.71 98.97 15 9 42 80 7 20 < 10 500 20 3 < 54.64

50.54 18.08 1.091845607 Dup 2.16 14.98 3.55 2.00 0.334 1.54 0.71 99.65 15 10 42 90 8 20 10 500 20 3 < 54.66

57.65 6.23 0.202845622 Orig 0.89 4.75 5.34 4.69 0.661 0.25 1.11 98.82 8 1 < 5 < 20 3 < 20 150 190 22 1 < 517.05

58.33 6.31 0.205845622 Dup 0.90 4.83 5.37 4.74 0.683 0.26 1.11 100.0 9 1 < 5 < 20 4 < 20 20 110 23 1 < 517.30

53.97 6.40 0.213845635 Orig 0.52 3.94 4.96 7.32 0.313 0.68 1.87 97.93 < 1 2 < 5 < 20 3 < 20 10 120 32 1 < 517.73

53.95 6.58 0.220845635 Split 0.54 3.98 5.06 7.55 0.325 0.71 1.84 99.09 < 1 2 < 5 < 20 2 < 20 10 120 33 1 < 518.33

< 5Method Blank Method 
Blank

Method Blank Method 
Blank

< 20 < 1 < 20 < 10 < 30 < 1 < 1 < 5

Method Blank Method 
Blank

< 20 < 1 < 20 < 10 < 30 < 1 < 1 < 5

Method Blank Method 
Blank

< 20 < 1 < 20 < 10 < 30 < 1 < 1 < 5

Method Blank Method 
Blank
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Activation Laboratories Ltd. Report: A11-2884

Quality Control

Rb Sr Y Zr Mo Ag In Sn Sb Cs Ba Bi La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er TmAnalyte Symbol
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol

2 2 2 4 2 0.5 0.2 1 0.5 0.5 3 0.4 0.1 0.1 0.05 0.1 0.1 0.05 0.1 0.1 0.1 0.1 0.1 0.05Detection Limit
FUS-MS FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

DH-1a Meas

DH-1a Cert

TAN-1 Meas

TAN-1 Cert

NIST 694 Meas

NIST 694 Cert

142 34DNC-1 Meas 1.0 99 3.6 4.8 0.5716

     144.0         38DNC-1 Cert       0.96        118        3.6       5.20       0.59      18.0

41 411GBW 07113 Meas 49247

43.0 403GBW 07113 Cert 50643.0

76 < 2LKSD-3 Meas 2.9 2 1.6 2.3 45.9 87.0 42.4 7.7 1.37 0.9 4.7

78.0 2.00LKSD-3 Cert 2.70 3.00 1.30 2.30 52.0 90.0 44.0 8.00 1.50 1.00 4.90

21TDB-1 Meas 16.6 39.2 23.8 1.91

        23TDB-1 Cert         17         41         23        2.1

OKA-2 Meas

OKA-2 Cert

AC-E Meas

AC-E Cert

OKA-1 Meas

OKA-1 Cert

19 196 85 < 2W-2a Meas < 0.5 0.9 0.9 167 < 0.4 10.5 22.7 12.6 3.2 1.07 0.6 3.7 0.8 2.3 0.3618

21.0 190 94.0 0.600W-2a Cert 0.0460 0.790 0.990 182 0.0300 10.0 23.0 13.0 3.30 1.00 0.630 3.60 0.760 2.50 0.38024.0

1193 570SY-4 Meas 333115

      1191        517SY-4 Cert        340       119

CTA-AC-1 Meas 2160 3330 1110 163 44.5 125 14.5

CTA-AC-1 Cert       2176       3326       1087        162       46.7        124       13.9

109 14BIR-1a Meas 0.8 4 2.0 2.4 1.1 0.51 1.914

       110         18BIR-1a Cert       0.58          6        1.9        2.5        1.1       0.55        2.0        16

NCS DC86312 Meas 2380 177 1580 226 34.5 184 35.7 96.4 14.4

NCS DC86312 Cert   2360.000    190.000   1600.000      225.0       34.6     183.00      35.70       96.2       15.1

VS-N Meas

VS-N Cert

NCS DC86302 Meas

NCS DC86302 Cert

270NCS DC70014 Meas 16.6 180 80.3 44.7 87.8 9.78 37.2 7.7 1.73 7.2 1.1 6.2 1.2 3.4 0.53

   270.000NCS DC70014 Cert       16.7    180.000       80.3       45.3       87.0       10.8       39.9        8.0        1.8        7.4        1.1        6.7        1.3        3.5       0.57

503NCS DC70009 
(GBW07241) Meas

1.9 1.3 1700 42.7 23.1 58.9 7.65 31.7 12.3 0.12 14.4 3.2 20.2 4.2 12.7 2.30

    500.00NCS DC70009 
(GBW07241) Cert

       1.8        1.3   1701.000         41       23.7       60.3        7.9       32.9       12.5       0.16       14.8        3.3       20.7        4.5       13.4        2.2

23OREAS 100a (Fusion) 
Meas

259 449 45.9 144 23.3 3.50 19.7 3.6 21.9 4.7 14.0 2.30

      24.1OREAS 100a (Fusion) 
Cert

       260        463       47.1        152       23.6       3.71       23.6       3.80       23.2       4.81       14.9       2.31

21OREAS 101a (Fusion) 
Meas

789 1400 126 389 50.2 7.94 5.7 31.6 6.5 18.9 2.97

      21.9OREAS 101a (Fusion) 
Cert

       816       1396        134        403       48.8       8.06       5.92       33.3       6.46       19.5       2.90

20OREAS 101b (Fusion) 
Meas

748 1340 119 366 47.3 7.52 5.2 30.3 6.3 18.1 2.86

      20.9OREAS 101b (Fusion) 
Cert

       789       1331        127        378         48       7.77       5.37       32.1       6.34       18.7       2.66

251 3JR-1 Meas < 0.5 < 0.2 3 1.5 20.9 0.8 19.4 46.3 5.76 23.2 5.9 0.28 5.4 1.0 6.3 1.4 0.71

       257       3.25JR-1 Cert      0.031      0.028       2.86       1.19       20.8       0.56       19.7       47.2       5.58       23.3       6.03       0.30       5.06       1.01       5.69       1.11       0.67

NCS DC86318 Meas 1870 435 725 3320 1660 18.3 2070 472 3040 581 1670 27417480

NCS DC86318 Cert 1960 430        740 3430       1720      18.91       2095        470       3220        560       1750        270     17010

4682 11070SARM 3 Meas 41020

      4565      11119SARM 3 Cert        450        22

USZ 25-2006 Meas 18800 30200 2650 8380 893 210
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Activation Laboratories Ltd. Report: A11-2884

Quality Control

Rb Sr Y Zr Mo Ag In Sn Sb Cs Ba Bi La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er TmAnalyte Symbol
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol

2 2 2 4 2 0.5 0.2 1 0.5 0.5 3 0.4 0.1 0.1 0.05 0.1 0.1 0.05 0.1 0.1 0.1 0.1 0.1 0.05Detection Limit
FUS-MS FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

USZ 25-2006 Cert      19300      29000       2800       8800        900     211.00

261 15650USZ 44-2007 Meas 961128

       158      15800USZ 44-2007 Cert         95      1102

SX58-04 (DH 5804) 
Meas

SX58-04 (DH 5804) Cert

DMMAS 111 Meas

DMMAS 111 Cert

346 173BCR-2 Meas 68933

       346        188BCR-2 Cert        683        37

CDN-GS-P2 Meas

CDN-GS-P2 Cert

845589 Orig

845589 Dup

55 677 99 < 2845590 Orig < 0.5 < 0.2 < 1 < 0.5 1.1 891 < 0.4 15.9 31.6 3.29 13.0 2.1 0.64 1.4 0.2 0.8 0.1 0.3 < 0.054

56 661 101 < 2845590 Dup 0.8 < 0.2 < 1 < 0.5 1.2 896 < 0.4 17.2 31.8 3.29 12.3 2.3 0.60 1.5 0.2 0.8 0.1 0.3 < 0.054

93 1086 898 < 2845607 Orig 1.1 < 0.2 9 < 0.5 < 0.5 474 < 0.4 393 828 88.9 337 58.1 9.36 39.2 5.5 27.3 5.2 14.5 2.48124

95 1092 884 < 2845607 Dup 0.8 < 0.2 9 < 0.5 < 0.5 476 < 0.4 405 854 91.6 344 59.3 9.67 39.2 5.5 28.5 5.3 15.4 2.63126

81 1475 162 7845622 Orig 0.9 < 0.2 1 < 0.5 1.1 3716 < 0.4 88.5 166 16.9 62.9 9.7 4.82 6.4 0.9 4.4 0.8 2.2 0.3221

85 1484 167 7845622 Dup 0.8 < 0.2 1 < 0.5 1.1 3747 < 0.4 91.6 171 17.4 62.6 9.7 5.02 6.6 0.9 4.4 0.8 2.2 0.3321

312 1188 366 8845635 Orig 2.1 < 0.2 3 < 0.5 2.7 868 < 0.4 138 261 25.4 87.0 11.8 2.40 8.1 1.0 5.0 1.0 2.8 0.4122

316 1216 374 8845635 Split 1.9 < 0.2 3 < 0.5 2.7 898 < 0.4 142 261 25.1 88.7 11.9 2.30 7.8 1.0 5.2 1.0 2.7 0.3924

Method Blank Method 
Blank

< 2 < 2Method Blank Method 
Blank

< 0.5 < 0.2 < 1 < 0.5 < 0.5 < 0.4 < 0.1 < 0.1 < 0.05 < 0.1 < 0.1 < 0.05 < 0.1 < 0.1 < 0.1 < 0.1 < 0.05

< 2 < 2Method Blank Method 
Blank

< 0.5 < 0.2 < 1 < 0.5 < 0.5 < 0.4 < 0.1 < 0.1 < 0.05 < 0.1 < 0.1 < 0.05 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.05

< 2 < 2Method Blank Method 
Blank

< 0.5 < 0.2 < 1 < 0.5 < 0.5 < 0.4 < 0.1 < 0.1 < 0.05 < 0.1 < 0.1 < 0.05 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.05

Method Blank Method 
Blank
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Activation Laboratories Ltd. Report: A11-2884

Quality Control

Yb Lu Hf Ta W Tl Pb Th U Nb2O5Analyte Symbol
ppm ppm ppm ppm ppm ppm ppm ppm ppm %Unit Symbol

0.1 0.04 0.2 0.1 1 0.1 5 0.1 0.1 0.003Detection Limit
FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-XRFAnalysis Method

DH-1a Meas 892

DH-1a Cert 910

2370TAN-1 Meas

2360TAN-1 Cert

NIST 694 Meas

NIST 694 Cert

1.9DNC-1 Meas

       2.0DNC-1 Cert

GBW 07113 Meas

GBW 07113 Cert

2.7 0.40 0.7 < 1LKSD-3 Meas 10.4 4.34.3

2.70 0.400 0.700 2.00LKSD-3 Cert 11.4 4.604.80

3.4TDB-1 Meas 3.0

       3.4TDB-1 Cert        2.7

OKA-2 Meas 27400

OKA-2 Cert  28900.000

AC-E Meas 0.016

AC-E Cert      0.016

OKA-1 Meas 0.529

OKA-1 Cert      0.529

2.1 0.29 0.5 < 1W-2a Meas 0.1 8 2.2 0.52.4

2.10 0.330 0.500 0.300W-2a Cert 0.200 9.30 2.40 0.5302.60

SY-4 Meas

SY-4 Cert

10.6 1.06 2.5CTA-AC-1 Meas 22.8 4.41.3

      11.4       1.08       2.65CTA-AC-1 Cert       21.8        4.4      1.13

1.7 0.27BIR-1a Meas < 50.5

       1.7        0.3BIR-1a Cert          3      0.60

87.6 12.0NCS DC86312 Meas 25.9

     87.79      11.96NCS DC86312 Cert       23.6

VS-N Meas 0.099

VS-N Cert       0.10

NCS DC86302 Meas

NCS DC86302 Cert

3.3 0.48NCS DC70014 Meas 27200

       3.3       0.50NCS DC70014 Cert   27200.00

15.8 2.21 2200NCS DC70009 
(GBW07241) Meas

2.7 29.4

      14.9        2.4    2200.00NCS DC70009 
(GBW07241) Cert

       1.8       28.3

14.8 2.07OREAS 100a (Fusion) 
Meas

50.4 135

      14.9       2.26OREAS 100a (Fusion) 
Cert

      51.6        135

18.4 2.50OREAS 101a (Fusion) 
Meas

35.7 422

      17.5       2.66OREAS 101a (Fusion) 
Cert

      36.6        422

17.7 2.43OREAS 101b (Fusion) 
Meas

37.4 397

      17.6       2.58OREAS 101b (Fusion) 
Cert

      37.1        396

4.7 1.9 1JR-1 Meas 1.6 20 26.8 9.04.4

      4.55       1.86       1.59JR-1 Cert       1.56       19.3       26.7       8.88      4.51

1780 250NCS DC86318 Meas

1840      260.0NCS DC86318 Cert

SARM 3 Meas

SARM 3 Cert

USZ 25-2006 Meas
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Activation Laboratories Ltd. Report: A11-2884

Quality Control

Yb Lu Hf Ta W Tl Pb Th U Nb2O5Analyte Symbol
ppm ppm ppm ppm ppm ppm ppm ppm ppm %Unit Symbol

0.1 0.04 0.2 0.1 1 0.1 5 0.1 0.1 0.003Detection Limit
FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-XRFAnalysis Method

USZ 25-2006 Cert

USZ 44-2007 Meas

USZ 44-2007 Cert

SX58-04 (DH 5804) 
Meas

0.368

SX58-04 (DH 5804) Cert      0.369

DMMAS 111 Meas

DMMAS 111 Cert

BCR-2 Meas

BCR-2 Cert

CDN-GS-P2 Meas

CDN-GS-P2 Cert

845589 Orig

845589 Dup

0.3 0.05 0.1 < 1845590 Orig 0.3 12 3.2 0.4 0.0052.6

0.3 0.05 0.1 < 1845590 Dup 0.3 12 3.3 0.4 0.0052.7

18.2 3.43 11.8 3845607 Orig 0.2 22 91.6 11.6 0.0344.0

19.3 3.58 11.9 3845607 Dup 0.1 21 90.2 12.1 0.0343.3

2.1 0.36 7.4 < 1845622 Orig 0.2 22 6.0 1.8 0.0223.7

2.2 0.39 7.5 < 1845622 Dup 0.2 14 6.3 1.9 0.0213.7

2.6 0.42 43.4 1845635 Orig 0.4 31 17.7 21.3 0.0586.7

2.5 0.40 43.7 < 1845635 Split 0.4 30 17.7 21.0 0.0577.1

Method Blank Method 
Blank

< 0.1 < 0.04 < 0.1 < 1Method Blank Method 
Blank

< 0.1 < 5 < 0.1 < 0.1< 0.2

< 0.1 < 0.04 < 0.1 < 1Method Blank Method 
Blank

< 0.1 < 5 < 0.1 < 0.1< 0.2

< 0.1 < 0.04 < 0.1 < 1Method Blank Method 
Blank

< 0.1 < 5 < 0.1 < 0.1< 0.2

Method Blank Method 
Blank

< 0.003
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CERTIFICATE OF ANALYSIS

Innovative Technologies Quality Analysis ...

Invoice No.: 

Invoice Date: 

Date Submitted: 

Your Reference: 

04-May-11

CH-11-D3

14-Apr-11

A11-3003

Rare Earth Metal Inc.

3250 W Arthur Street
RR#2
Thunder Bay On P7C 4V1
Canada

Mick StaresATTN:

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission 
must be obtained. If no instructions were given at time of sample submittal regarding excess material, it will be 
discarded within 90 days of this report. Our liability is limited solely to the analytical cost of these analyses. Test results 
are representative only of material submitted for analysis.

ACTIVATION LABORATORIES LTD.

1336 Sandhill Drive, Ancaster, Ontario Canada L9G 4V5   TELEPHONE +1.905.648.9611 or 
+1.888.228.5227    FAX +1.905.648.9613

E-MAIL Ancaster@actlabs.com     ACTLABS GROUP WEBSITE www.actlabs.com

Emmanuel Eseme , Ph.D.

CERTIFIED BY :

REPORT A11-3003

Notes:

5 Pulp samples and 95 Rock samples were submitted for analysis.

Code 8-Nb2O5 - XRF Option XRF
Code 8-REE Assay Package Major Elements Fusion 
ICP(WRA)/Trace Elements Fusion ICP/MS(WRA4B2)

Total includes all elements in % oxide to the left of total.

Quality Control

The following analytical packages were requested:



Activation Laboratories Ltd. Report: A11-3003
SiO2 Al2O3 Fe2O3(T) MnO MgO CaO Na2O K2O TiO2 P2O5 LOI Total Sc Be V Cr Co Ni Cu Zn Ga Ge As RbAnalyte Symbol

% % % % % % % % % % % % ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol
0.01 0.01 0.01 0.001 0.01 0.01 0.01 0.01 0.001 0.01 0.01 1 1 5 20 1 20 10 30 1 1 5 2Detection Limit

FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

25.11 6.91 1.979 2.04845636 15.24 1.72 2.61 0.189 1.65 11.59 98.86 4 1 17 < 20 5 < 20 < 10 320 15 1 < 5 8529.80

4.35 1.44 2.460 1.07845637 15.98 0.15 0.78 0.016 1.26 11.52 96.55 4 < 1 15 < 20 6 < 20 < 10 210 11 1 < 5 3157.53

36.70 14.27 0.754 2.03845638 6.32 3.21 6.33 0.101 1.20 5.84 98.12 1 2 20 < 20 4 < 20 < 10 340 25 2 < 5 22021.37

2.35 0.83 2.645 1.71845639 17.45 0.11 0.47 0.020 0.87 14.69 96.38 2 < 1 20 < 20 7 < 20 < 10 800 14 2 < 5 2755.22

6.46 1.78 0.789 2.13845640 44.14 0.43 0.73 0.227 2.43 32.26 95.42 3 < 1 205 < 20 < 1 < 20 10 480 11 1 6 344.05

0.53 0.29 2.718 1.10845641 15.57 0.08 0.05 0.004 0.73 12.86 97.88 3 < 1 21 < 20 5 < 20 < 10 60 9 < 1 < 5 < 263.95

1.12 0.50 2.761 1.53845642 17.15 0.13 0.15 0.006 1.00 14.09 95.86 2 < 1 21 < 20 6 < 20 < 10 590 16 2 < 5 757.43

32.46 16.36 1.289 1.51845643 4.34 4.11 3.78 0.057 1.05 6.60 96.67 2 3 10 < 20 4 < 20 40 230 27 2 7 13025.12

6.46 2.94 2.627 1.53845644 18.22 0.70 0.96 0.022 1.16 13.40 96.31 2 < 1 12 < 20 5 < 20 < 10 620 11 1 10 4048.30

0.80 0.17 3.076 1.03845645 17.85 0.06 0.02 0.008 0.88 13.24 97.16 3 < 1 19 < 20 6 < 20 < 10 500 7 < 1 8 < 260.03

5.69 1.86 2.747 2.99845646 17.38 0.25 0.70 0.014 1.26 14.09 96.19 3 < 1 20 < 20 5 < 20 < 10 390 16 2 13 4649.20

6.41 2.28 2.018 1.54845647 23.07 0.31 1.11 0.014 1.83 17.57 95.21 3 < 1 10 < 20 4 < 20 < 10 290 21 2 10 6339.07

3.58 1.39 2.483 1.96845648 13.94 0.13 0.70 0.007 0.75 10.97 96.50 2 < 1 21 < 20 7 < 20 < 10 370 17 2 < 5 3360.59

43.69 16.03 0.617 0.91845649 4.98 3.69 7.12 0.034 0.22 4.71 99.13 3 3 10 40 2 < 20 < 10 130 21 1 < 5 20017.12

48.11 16.19 0.324 0.53845650 7.03 2.83 9.11 0.102 0.24 6.51 99.70 2 1 9 < 20 2 < 20 < 10 100 24 1 < 5 2488.72

49.53 15.00 0.429 1.08845651 7.98 1.72 9.64 0.058 0.23 7.53 98.60 < 1 < 1 < 5 40 1 < 20 < 10 120 21 < 1 < 5 2405.40

48.14 16.61 0.220 0.44845652 8.38 3.36 8.97 0.153 0.30 7.35 99.02 < 1 3 11 < 20 < 1 < 20 < 10 70 22 < 1 < 5 2395.08

43.21 16.99 0.244 0.61845653 9.43 3.70 7.80 0.329 0.55 8.22 99.30 1 4 20 30 3 < 20 < 10 110 22 1 < 5 2298.21

45.23 15.81 0.492 0.82845654 5.54 3.13 8.36 0.194 0.19 5.30 98.78 2 3 16 < 20 3 < 20 < 10 160 23 1 < 5 23613.71

51.44 17.22 0.251 0.62845655 5.25 2.50 9.85 0.082 0.15 5.63 99.00 < 1 2 7 50 1 < 20 < 10 90 24 1 < 5 2406.03

48.02 17.58 0.337 0.87845656 4.79 3.70 8.96 0.296 0.20 4.92 99.04 < 1 3 15 < 20 3 < 20 < 10 160 24 1 < 5 2479.36

48.51 17.32 0.536 0.90845657 3.09 3.68 9.11 0.295 0.29 3.03 99.25 1 3 12 30 3 < 20 < 10 220 23 1 < 5 24312.49

28.79 10.97 1.054 1.83845658 10.39 3.10 4.85 0.025 0.49 8.03 97.97 3 2 12 < 20 3 < 20 < 10 430 17 1 < 5 14028.44

38.71 13.41 0.743 1.19845659 7.10 3.10 6.51 0.035 1.10 4.80 97.83 2 1 12 < 20 2 < 20 < 10 200 21 1 < 5 16921.14

15.40 1.10 0.528 1.20845660 22.33 0.37 0.53 0.317 12.02 2.15 61.50 99 9 447 < 20 < 1 < 20 < 10 180 458 106 282 195.56

46.92 16.91 0.528 0.82845661 3.78 4.13 8.22 0.048 0.54 3.12 97.85 1 2 8 < 20 2 < 20 < 10 150 22 1 < 5 19412.83

51.84 19.90 0.366 0.46845662 2.34 5.31 8.51 0.036 0.14 2.65 98.02 1 3 < 5 40 1 < 20 < 10 100 22 1 < 5 1976.49

47.65 16.61 0.589 0.95845663 3.77 4.15 7.89 0.041 0.32 2.95 97.79 1 3 8 < 20 2 < 20 < 10 160 22 1 < 5 21312.86

4.07 1.43 1.414 1.42845664 23.15 0.18 0.82 0.102 1.41 16.60 96.75 2 < 1 35 < 20 4 < 20 650 730 15 2 8 4246.17

0.46 0.10 2.775 1.66845665 20.24 0.11 < 0.01 0.004 0.27 16.73 96.11 3 < 1 17 < 20 5 < 20 < 10 350 15 2 5 < 253.76

14.48 5.57 1.910 1.73845666 14.98 1.56 1.97 0.010 0.86 11.21 96.61 2 < 1 11 < 20 5 < 20 < 10 350 16 1 < 5 6442.33

2.22 1.07 2.486 1.18845667 10.07 0.07 0.43 0.007 0.13 7.10 96.83 < 1 < 1 25 < 20 9 < 20 < 10 340 11 1 < 5 2272.07

30.02 11.75 1.269 1.18845668 5.66 3.17 4.44 0.063 0.26 4.33 97.57 1 4 15 < 20 5 < 20 < 10 200 27 < 1 < 5 16235.43

50.70 18.52 0.406 0.68845669 2.32 4.51 8.17 0.068 0.38 2.59 97.95 < 1 2 9 < 20 2 < 20 < 10 130 21 < 1 < 5 2199.62

68.98 15.59 0.024 0.99845670 2.11 5.35 2.18 0.249 0.09 1.39 99.02 3 1 32 90 6 20 < 10 40 20 < 1 < 5 542.06

46.03 16.65 0.474 1.06845671 5.18 2.92 7.50 0.067 0.53 4.74 97.50 2 3 10 < 20 2 < 20 < 10 120 19 1 < 5 20212.36

45.30 17.56 0.218 0.42845672 8.67 4.70 8.01 0.187 0.36 6.61 98.43 < 1 3 15 20 1 < 20 < 10 80 20 < 1 < 5 2196.40

11.83 3.28 0.534 0.77845673 36.58 0.64 1.94 0.271 3.84 23.58 97.69 1 < 1 41 < 20 3 < 20 20 140 11 < 1 < 5 7414.42

9.85 3.28 1.285 1.49845674 25.29 0.41 1.76 0.146 1.69 18.05 97.58 2 < 1 25 < 20 4 < 20 < 10 210 13 1 < 5 6234.32

50.78 20.91 0.211 0.35845675 3.10 7.20 7.46 0.079 0.18 1.70 98.71 < 1 3 7 < 20 1 < 20 < 10 80 21 < 1 < 5 2026.75

43.15 15.37 0.440 0.65845676 11.46 4.45 6.42 0.082 2.01 5.70 97.97 2 3 12 < 20 1 < 20 < 10 100 16 1 < 5 1868.25

8.91 2.85 2.064 1.56845677 18.67 0.59 1.00 0.036 2.24 12.52 96.09 4 < 1 15 < 20 5 < 20 < 10 300 17 2 < 5 3945.64

2.14 0.42 2.170 1.32845678 17.56 0.15 0.07 0.022 0.57 13.87 95.54 5 < 1 6 < 20 5 < 20 < 10 380 11 2 < 5 257.25

1.17 0.19 1.897 0.94845679 22.81 0.08 0.01 0.016 0.45 16.88 97.02 6 < 1 16 < 20 4 < 20 < 10 360 8 < 1 < 5 < 252.58

15.55 1.10 0.535 1.22845680 23.00 0.35 0.50 0.319 11.73 1.26 61.28 96 8 470 < 20 < 1 < 20 < 10 180 421 98 261 195.71

8.50 2.20 1.312 1.67845681 28.07 0.37 1.27 0.321 1.63 20.59 96.00 5 < 1 52 < 20 5 < 20 < 10 220 14 1 < 5 5030.07

13.62 4.98 0.493 0.84845682 33.74 1.14 2.19 0.302 3.10 22.84 97.48 4 < 1 26 < 20 2 < 20 10 140 11 < 1 < 5 7614.25

45.34 15.60 0.297 0.76845683 8.68 3.03 7.91 0.325 1.64 4.92 97.22 1 2 25 20 5 < 20 < 10 100 23 1 < 5 2158.72

45.06 14.91 0.347 0.75845684 8.53 2.44 8.60 0.204 0.89 6.41 98.40 < 1 1 15 20 3 < 20 < 10 80 23 < 1 < 5 19510.26

47.62 17.16 0.287 0.53845685 5.97 4.30 8.41 0.213 0.67 4.23 97.56 < 1 2 12 < 20 3 < 20 < 10 90 20 < 1 < 5 2228.17

32.80 11.75 0.476 1.03845686 16.95 2.36 5.52 0.243 2.43 10.94 97.84 1 2 23 < 20 3 < 20 < 10 140 18 1 < 5 15213.34

28.32 9.38 0.668 1.18845687 18.61 0.79 5.83 0.144 2.55 12.27 97.90 2 < 1 23 < 20 3 < 20 < 10 240 23 2 < 5 17218.15
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Activation Laboratories Ltd. Report: A11-3003
SiO2 Al2O3 Fe2O3(T) MnO MgO CaO Na2O K2O TiO2 P2O5 LOI Total Sc Be V Cr Co Ni Cu Zn Ga Ge As RbAnalyte Symbol

% % % % % % % % % % % % ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol
0.01 0.01 0.01 0.001 0.01 0.01 0.01 0.01 0.001 0.01 0.01 1 1 5 20 1 20 10 30 1 1 5 2Detection Limit

FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

41.16 12.87 0.220 0.72845688 14.21 1.52 8.66 0.250 1.35 9.76 98.62 < 1 < 1 32 < 20 4 < 20 < 10 90 23 < 1 < 5 2407.89

47.12 15.07 0.197 0.89845689 9.39 2.07 9.36 0.227 1.20 6.29 99.12 < 1 1 28 < 20 5 < 20 30 70 21 < 1 < 5 2267.29

42.09 11.69 0.325 1.13845690 15.12 1.67 7.88 0.234 1.81 8.65 98.60 2 2 50 < 20 5 < 20 < 10 90 23 1 < 5 1998.01

45.15 13.65 0.225 0.60845691 12.54 1.78 8.62 0.124 1.03 8.06 98.81 2 1 31 < 20 2 < 20 420 330 24 1 < 5 2207.03

40.51 13.48 0.303 0.45845692 14.99 2.53 7.50 0.088 0.64 11.12 98.77 < 1 1 13 < 20 1 < 20 < 10 80 19 < 1 < 5 1987.16

50.87 18.63 0.339 0.44845693 2.20 5.48 8.02 0.118 0.29 1.78 97.39 < 1 3 8 < 20 2 < 20 < 10 90 19 < 1 < 5 2119.23

32.47 12.03 0.761 0.81845694 13.59 2.82 5.61 0.104 0.28 10.71 98.00 1 2 14 < 20 3 < 20 < 10 170 21 1 < 5 16018.82

49.26 17.51 0.233 0.41845695 5.27 3.97 9.04 0.127 0.15 4.17 98.16 < 1 1 13 < 20 2 < 20 < 10 70 25 1 < 5 2308.01

48.09 16.84 0.409 0.58845696 6.05 3.54 8.69 0.086 0.25 4.81 97.65 < 1 2 8 30 2 < 20 < 10 90 22 1 < 5 2158.31

18.96 6.80 1.311 4.51845697 13.83 0.69 3.31 0.053 0.57 14.06 97.69 2 < 1 14 < 20 5 < 20 < 10 250 21 2 < 5 9433.61

12.48 3.58 1.364 1.34845698 10.53 0.32 1.96 0.040 0.88 7.27 98.11 < 1 < 1 21 < 20 7 < 20 < 10 250 17 2 < 5 5258.36

37.61 11.96 0.441 0.63845699 17.98 1.55 7.59 0.099 1.62 12.20 99.31 1 < 1 7 < 20 3 < 20 20 190 18 1 < 5 1627.63

15.74 1.09 0.538 1.22845700 23.14 0.35 0.51 0.322 11.84 1.31 61.76 101 8 461 < 20 < 1 < 20 < 10 180 835 192 413 205.69

39.46 14.59 0.459 0.75845701 12.54 3.99 5.94 0.061 1.01 8.40 98.41 < 1 < 1 10 < 20 2 < 20 < 10 130 17 1 < 5 16611.20

39.95 13.85 0.439 0.58845702 12.70 2.84 7.02 0.072 1.33 8.83 97.31 1 < 1 8 < 20 1 < 20 < 10 90 21 2 < 5 1579.71

21.89 6.32 0.942 1.03845703 24.43 0.98 3.47 0.062 1.04 17.04 97.93 3 < 1 19 < 20 3 < 20 10 200 20 2 < 5 8820.74

45.31 12.35 0.538 0.84845704 9.65 1.99 7.61 0.092 0.88 5.23 97.65 5 2 19 < 20 3 < 20 < 10 110 26 2 < 5 18813.16

35.19 12.41 0.464 1.18845705 15.29 1.81 5.91 0.108 3.34 8.31 97.66 2 1 16 < 20 2 < 20 < 10 140 24 1 < 5 19213.63

41.59 18.01 0.426 0.89845706 8.51 5.34 5.07 0.071 3.09 3.71 97.52 < 1 2 7 < 20 2 < 20 < 10 110 22 1 < 5 16210.80

18.61 6.64 0.938 1.40845707 25.45 0.99 2.97 0.070 2.90 17.20 98.43 2 < 1 15 < 20 2 < 20 < 10 190 22 2 < 5 8921.26

19.90 6.80 1.179 1.69845708 22.00 0.77 3.78 0.073 1.88 15.98 97.05 2 < 1 15 < 20 3 < 20 < 10 180 26 2 < 5 12722.99

25.82 8.45 1.226 1.52845709 13.74 1.08 5.05 0.038 0.64 10.86 97.42 < 1 < 1 10 < 20 4 < 20 < 10 200 24 2 < 5 18729.00

70.14 15.41 0.018 0.66845710 2.23 4.76 3.14 0.225 0.10 0.92 99.23 2 1 21 < 20 5 < 20 10 < 30 19 < 1 < 5 681.63

46.84 15.73 0.382 0.47845711 8.13 3.25 8.66 0.073 0.47 6.89 99.06 < 1 1 < 5 < 20 2 < 20 < 10 90 22 1 < 5 2498.16

39.70 13.67 0.606 0.85845712 9.55 2.79 7.19 0.076 0.41 8.15 99.13 < 1 1 10 < 20 2 < 20 < 10 120 24 1 < 5 22416.15

36.66 13.37 0.619 1.02845713 10.65 2.27 6.80 0.078 1.38 8.44 98.97 < 1 1 13 < 20 3 < 20 < 10 150 23 1 < 5 23917.68

34.96 13.32 0.611 1.16845714 12.54 2.33 6.64 0.114 1.93 9.26 100.2 < 1 1 15 < 20 4 < 20 < 10 190 31 2 < 5 30517.35

46.01 16.28 0.371 0.44845715 8.75 3.51 8.92 0.026 0.20 7.95 99.42 < 1 2 < 5 30 1 < 20 < 10 60 19 1 < 5 2456.95

45.49 15.17 0.484 1.35845716 6.11 1.36 9.32 0.055 0.21 6.81 99.83 < 1 < 1 10 < 20 3 < 20 < 10 90 23 1 < 5 24113.47

53.79 17.03 0.171 0.31845717 5.55 2.69 11.12 0.044 0.02 5.48 100.2 < 1 1 < 5 30 < 1 < 20 < 10 30 17 < 1 < 5 2803.98

44.92 14.52 0.309 3.13845718 7.51 1.16 9.93 0.109 0.29 10.33 100.8 < 1 < 1 8 < 20 2 < 20 < 10 70 20 < 1 < 5 2638.56

41.77 13.49 0.430 3.07845719 9.29 0.86 8.66 0.098 0.49 11.49 100.2 < 1 < 1 18 30 3 < 20 < 10 70 22 1 < 5 21310.54

15.83 1.11 0.535 1.22845720 22.70 0.36 0.53 0.320 12.46 1.83 62.58 101 8 457 < 20 1 < 20 < 10 180 828 192 403 205.68

6.34 1.65 0.968 14.92845721 26.08 0.15 1.38 0.005 0.28 40.18 98.70 1 < 1 < 5 < 20 < 1 < 20 20 < 30 6 < 1 < 5 226.74

31.94 10.78 0.660 4.87845722 10.50 0.69 6.55 0.088 0.44 14.24 100.3 2 < 1 17 < 20 3 < 20 < 10 140 19 1 < 5 14619.53

38.66 13.69 0.423 0.92845723 13.84 1.78 6.84 0.024 0.42 12.43 99.83 < 1 1 6 < 20 < 1 < 20 830 600 15 < 1 < 5 18410.79

40.95 15.69 0.504 1.22845724 8.60 2.09 6.53 0.070 0.38 8.82 99.83 < 1 5 11 < 20 2 < 20 < 10 110 17 1 < 5 18114.96

38.33 14.22 0.468 1.64845725 9.84 1.92 6.70 0.074 1.05 9.14 99.15 < 1 3 17 < 20 3 < 20 < 10 140 18 1 < 5 17315.78

46.23 14.74 0.289 3.09845726 4.49 1.37 8.60 0.032 0.27 8.06 98.73 < 1 1 5 < 20 2 < 20 < 10 170 24 1 < 5 19111.55

47.70 14.32 0.172 2.93845727 6.66 1.42 9.35 0.019 0.80 10.19 100.00 < 1 < 1 < 5 < 20 < 1 < 20 < 10 60 22 1 < 5 1936.44

39.31 13.86 0.353 3.16845728 7.79 0.96 6.70 0.111 0.65 11.40 100.1 < 1 < 1 21 < 20 4 < 20 < 10 220 27 1 < 5 19815.77

47.38 15.68 0.240 2.41845729 5.07 1.26 9.32 0.017 0.51 8.14 100.7 1 1 9 < 20 2 < 20 < 10 100 21 1 < 5 19410.65

69.36 15.01 0.020 0.88845730 2.53 4.70 2.55 0.231 0.08 2.54 99.86 3 1 25 < 20 5 < 20 20 < 30 18 < 1 < 5 581.96

24.78 8.53 0.340 6.60845731 14.79 0.46 4.19 0.026 0.95 21.80 100.2 1 < 1 15 < 20 2 < 20 < 10 90 15 < 1 < 5 10617.78

11.43 3.39 0.452 12.89845732 26.24 0.20 2.32 0.013 2.30 33.63 100.1 2 < 1 13 < 20 2 < 20 20 < 30 12 < 1 < 5 517.19

8.12 1.62 0.424 15.10845733 28.72 0.09 1.36 0.009 2.06 37.62 100.5 3 < 1 27 < 20 < 1 < 20 < 10 < 30 7 < 1 < 5 275.34

6.57 1.63 0.410 15.46845734 28.40 0.09 1.27 0.007 0.66 40.22 99.52 2 < 1 13 < 20 < 1 < 20 10 < 30 7 < 1 < 5 254.80

51.10 17.47 0.244 1.21845735 1.75 0.98 10.98 0.042 0.17 4.53 99.36 < 1 2 7 < 20 3 < 20 < 10 110 22 1 < 5 23310.89
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Activation Laboratories Ltd. Report: A11-3003
Sr Y Zr Mo Ag In Sn Sb Cs Ba Bi La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm YbAnalyte Symbol

ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol
2 2 4 2 0.5 0.2 1 0.5 0.5 3 0.4 0.1 0.1 0.05 0.1 0.1 0.05 0.1 0.1 0.1 0.1 0.1 0.05 0.1Detection Limit

FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

4390 114 50 1.1845636 < 0.2 2 < 0.5 2.3 1382 < 0.4 456 1020 117 458 76.9 21.0 50.9 6.5 30.6 5.1 11.6 1.25 6.2155

7333 49 148 1.1845637 < 0.2 2 6.4 0.7 759 < 0.4 737 1580 162 526 57.0 13.7 29.2 3.1 14.5 2.3 5.8 0.63 3.7164

3683 74 147 2.4845638 < 0.2 2 1.3 8.4 3713 0.4 961 1710 165 541 66.4 16.0 38.0 4.2 19.5 3.1 7.3 0.75 3.9456

10990 62 39 < 0.5845639 < 0.2 2 1.8 1.7 704 < 0.4 2120 3350 293 845 66.6 13.6 27.4 2.9 13.4 2.4 6.3 0.85 4.720

12170 58 15 0.6845640 < 0.2 < 1 < 0.5 0.9 2703 < 0.4 1060 1910 164 502 54.4 13.1 26.4 2.7 12.7 2.0 5.1 0.65 4.089

10520 47 36 < 0.5845641 < 0.2 < 1 < 0.5 < 0.5 495 < 0.4 1270 1990 173 501 39.9 8.19 16.1 1.6 7.5 1.3 3.7 0.49 2.66

12330 53 116 0.6845642 < 0.2 < 1 < 0.5 < 0.5 1137 < 0.4 2830 4260 359 1010 74.5 14.5 28.9 2.6 11.6 2.0 5.4 0.77 4.313

4899 33 125 0.9845643 < 0.2 < 1 0.5 6.8 4609 < 0.4 2390 3470 288 807 58.2 10.5 19.3 1.5 6.6 1.1 2.9 0.41 2.3142

11100 29 30 < 0.5845644 < 0.2 < 1 < 0.5 2.7 1628 < 0.4 782 1630 160 498 43.5 9.01 16.3 1.7 7.5 1.4 3.8 0.52 2.812

8876 30 36 < 0.5845645 < 0.2 < 1 < 0.5 < 0.5 75 < 0.4 544 1230 125 396 35.6 7.98 14.8 1.8 8.9 1.6 4.1 0.49 2.727

10760 64 102 0.6845646 < 0.2 2 5.9 3.1 2692 < 0.4 2320 3560 301 849 62.2 12.3 27.3 2.9 14.6 2.7 7.2 0.91 4.714

12270 101 108 1.2845647 < 0.2 < 1 < 0.5 2.2 1203 < 0.4 3140 4540 375 1050 84.2 18.0 43.4 4.8 23.8 4.0 9.8 1.17 6.2181

10450 71 182 0.7845648 < 0.2 < 1 < 0.5 1.5 1418 < 0.4 2450 3940 341 979 76.8 16.7 39.6 3.9 20.3 3.3 8.2 0.80 3.813

2382 28 48 1.3845649 < 0.2 2 < 0.5 4.6 2049 < 0.4 297 475 44.3 139 16.8 4.50 10.6 1.4 6.8 1.1 2.7 0.31 1.8310

1839 30 10 1.4845650 < 0.2 2 < 0.5 3.6 1949 < 0.4 209 356 35.0 119 16.9 4.46 10.6 1.4 6.6 1.1 2.8 0.34 1.9356

2510 36 11845651 < 0.2 < 1 < 0.5 2.8 2982 < 0.4 433 682 64.1 202 23.5 5.92 12.7 1.6 7.9 1.4 3.6 0.45 2.61200

2093 25 5 1.5845652 < 0.2 2 3.2 2.9 1890 < 0.4 226 355 33.5 110 14.2 3.66 8.2 1.0 5.1 0.9 2.4 0.32 1.9415

2114 41 2 1.9845653 < 0.2 2 2.0 4.4 2004 < 0.4 229 400 40.5 142 22.3 6.19 14.5 1.8 8.5 1.5 3.6 0.44 2.4559

1936 38 8 1.1845654 < 0.2 2 < 0.5 4.2 1807 < 0.4 326 582 58.3 193 25.6 6.73 15.4 1.9 9.2 1.5 3.5 0.41 2.1303

1528 24 5 1.4845655 < 0.2 2 < 0.5 4.1 2552 < 0.4 177 303 30.1 103 14.8 3.93 9.0 1.1 5.4 0.9 2.2 0.27 1.5379

1879 36 5 2.5845656 < 0.2 1 < 0.5 5.2 2462 < 0.4 245 426 43.6 151 23.0 6.21 14.2 1.7 8.3 1.3 3.2 0.37 2.0685

1950 37 11 1.6845657 < 0.2 1 < 0.5 4.6 3285 < 0.4 299 518 52.3 177 26.6 7.12 16.7 2.1 9.6 1.5 3.4 0.36 1.8453

4542 45 36 1.0845658 < 0.2 2 < 0.5 3.7 1612 1.5 461 817 81.9 274 40.4 11.3 26.3 3.2 13.9 2.1 4.7 0.47 2.5205

3807 39 93 1.2845659 < 0.2 3 < 0.5 3.9 2367 < 0.4 448 873 89.4 301 37.6 9.34 20.6 2.4 11.1 1.7 3.9 0.41 2.2320

7585 2677 3 1.8845660 < 0.2 2 1.6 < 0.5 1127 2.0 53100 127000 15400 58400 9500 2340 5080 480 1510 144 196 17.2 87.3433

2576 30 70 0.6845661 < 0.2 1 < 0.5 4.6 2602 < 0.4 404 736 74.9 248 31.7 7.80 17.4 1.9 8.5 1.3 2.9 0.29 1.4117

1579 43 16 0.7845662 < 0.2 1 < 0.5 4.4 2472 < 0.4 436 752 75.2 251 35.9 9.28 21.1 2.4 10.8 1.6 3.7 0.36 1.7157

2138 44 38 0.6845663 < 0.2 1 < 0.5 5.1 2453 < 0.4 557 934 87.1 280 36.3 9.17 20.5 2.4 11.1 1.7 4.0 0.40 2.0154

8279 98 43 0.7845664 < 0.2 4 < 0.5 1.0 1456 < 0.4 2010 2920 245 728 69.3 15.7 33.2 3.6 19.8 3.6 9.8 1.25 6.8132

12100 59 59 1.7845665 < 0.2 < 1 < 0.5 < 0.5 971 < 0.4 2910 4200 344 965 68.6 13.6 25.7 2.3 11.5 2.1 6.3 0.96 5.9420

9065 72 49 2.0845666 < 0.2 < 1 < 0.5 1.6 1997 < 0.4 1790 2790 244 726 68.6 15.1 30.5 3.2 16.5 2.8 6.7 0.84 4.9396

9078 38 13 < 0.5845667 < 0.2 < 1 < 0.5 0.6 2159 < 0.4 1360 2110 190 602 80.2 19.4 37.4 3.0 12.0 1.7 3.7 0.42 2.49

3109 38 19 0.6845668 < 0.2 2 1.7 5.5 2334 < 0.4 512 834 78.4 251 34.5 8.24 18.8 2.1 9.8 1.6 3.8 0.46 2.5133

1314 25 5 < 0.5845669 < 0.2 1 < 0.5 5.6 2157 < 0.4 282 453 42.6 138 18.5 4.76 11.0 1.3 6.1 1.0 2.3 0.25 1.266

747 4 < 2 < 0.5845670 < 0.2 < 1 < 0.5 1.2 740 < 0.4 16.7 32.8 3.88 14.7 2.5 0.77 1.5 0.2 0.7 0.1 0.3 < 0.05 0.399

2557 45 45 0.8845671 < 0.2 3 < 0.5 5.0 3289 < 0.4 581 963 87.5 272 32.4 7.65 17.3 2.1 10.5 1.8 4.1 0.53 2.9189

2036 34 4 < 0.5845672 < 0.2 < 1 < 0.5 3.5 2278 < 0.4 268 420 39.3 127 17.3 4.62 10.8 1.4 7.1 1.3 3.1 0.37 2.0118

6292 69 14 0.7845673 < 0.2 < 1 < 0.5 1.4 748 < 0.4 498 883 87.8 304 42.0 11.0 25.8 3.1 15.0 2.6 6.7 0.84 4.9173

8986 48 62 1.0845674 < 0.2 < 1 < 0.5 1.4 857 < 0.4 1400 2110 180 524 43.0 9.02 18.1 1.7 9.4 1.7 5.2 0.67 3.9192

1250 12 11 1.1845675 < 0.2 2 < 0.5 5.6 1724 < 0.4 130 203 19.0 58.7 6.7 1.53 3.4 0.4 2.4 0.4 1.2 0.19 1.2314

3397 49 36 0.7845676 < 0.2 1 < 0.5 6.0 2501 < 0.4 672 1050 93.9 292 31.5 7.40 15.9 1.8 9.7 1.8 4.9 0.69 4.1152

11950 175 20 1.6845677 < 0.2 < 1 < 0.5 1.7 1239 < 0.4 2420 3830 339 1010 96.8 21.4 45.5 5.0 31.0 6.7 19.9 2.60 13.4335

11470 79 4845678 < 0.2 < 1 3.2 < 0.5 516 < 0.4 1560 2660 247 773 79.2 17.9 36.1 3.3 16.2 2.7 7.2 0.97 6.31972

8254 101 4845679 < 0.2 < 1 < 0.5 < 0.5 343 < 0.4 1030 1680 152 475 55.8 14.3 32.2 3.8 18.8 3.3 8.9 1.22 8.11720

7462 2638 2 1.8845680 < 0.2 1 < 0.5 < 0.5 1136 2.1 51600 124000 15000 56800 9360 2300 5090 471 1490 142 201 17.3 87.3430

10740 87 6 2.3845681 < 0.2 < 1 < 0.5 1.4 1158 < 0.4 1330 2200 203 635 68.0 16.0 32.9 3.3 16.6 2.9 8.2 1.16 7.7582

6695 74 7 0.6845682 < 0.2 < 1 < 0.5 6.3 1173 < 0.4 459 809 81.5 275 34.6 8.93 21.5 2.7 13.7 2.6 6.8 1.04 7.0138

2721 26 9 2.4845683 < 0.2 < 1 < 0.5 7.0 5923 < 0.4 267 443 42.0 144 16.2 3.92 10.6 1.3 5.9 1.0 2.8 0.36 2.1591

2808 24 9 3.2845684 < 0.2 < 1 < 0.5 4.1 4462 < 0.4 274 469 43.2 146 14.7 3.43 8.9 1.0 4.9 0.8 2.6 0.33 1.8801

1967 21 27 0.8845685 < 0.2 1 0.5 7.5 4672 < 0.4 213 318 27.9 93.3 10.0 2.41 6.7 0.8 4.1 0.7 2.0 0.27 1.6215

4256 36 9 1.0845686 < 0.2 < 1 < 0.5 5.9 2436 < 0.4 321 572 55.4 198 23.0 5.79 14.3 1.6 8.1 1.3 3.8 0.50 2.7268

5680 69 25 1.0845687 < 0.2 1 < 0.5 3.7 2013 < 0.4 685 1190 112 370 35.5 8.27 22.0 2.5 12.9 2.4 7.3 0.99 5.4153
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Activation Laboratories Ltd. Report: A11-3003
Sr Y Zr Mo Ag In Sn Sb Cs Ba Bi La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm YbAnalyte Symbol

ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol
2 2 4 2 0.5 0.2 1 0.5 0.5 3 0.4 0.1 0.1 0.05 0.1 0.1 0.05 0.1 0.1 0.1 0.1 0.1 0.05 0.1Detection Limit

FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

2422 28 < 2 3.6845688 < 0.2 < 1 < 0.5 3.6 2388 < 0.4 110 200 20.6 77.9 11.0 3.03 8.2 1.1 5.7 1.1 3.1 0.46 2.5838

1557 19 < 2 3.7845689 < 0.2 < 1 < 0.5 4.1 2692 < 0.4 62.2 126 13.8 56.0 8.4 2.33 6.0 0.8 4.0 0.7 2.1 0.31 1.9867

2596 47 < 2 3.7845690 < 0.2 < 1 < 0.5 2.8 2369 < 0.4 230 401 38.8 142 18.8 4.48 13.6 1.7 9.4 1.7 4.8 0.73 4.4601

2100 22 < 2 3.3845691 < 0.2 2 < 0.5 3.2 2580 < 0.4 117 210 20.9 78.2 10.7 2.65 7.1 0.9 4.7 0.9 2.5 0.35 2.2788

2746 24 8 2.7845692 < 0.2 < 1 < 0.5 3.6 3036 < 0.4 235 373 34.4 119 13.4 3.25 8.7 0.9 4.8 0.9 2.5 0.35 2.2636

1367 12 22 0.6845693 < 0.2 < 1 < 0.5 4.2 6365 < 0.4 353 530 45.6 144 12.2 2.54 7.1 0.6 2.6 0.5 1.2 0.16 0.9152

5822 31 16 1.6845694 < 0.2 1 < 0.5 3.5 2808 < 0.4 618 993 88.8 290 28.4 6.65 16.1 1.5 7.1 1.2 2.9 0.35 2.1403

1752 11 3 1.2845695 < 0.2 < 1 < 0.5 3.2 2057 < 0.4 188 305 27.5 92.3 9.8 2.35 5.7 0.6 2.7 0.5 1.1 0.15 0.9322

2805 17 13 2.1845696 < 0.2 < 1 < 0.5 4.1 3131 < 0.4 434 659 57.4 178 14.9 3.09 8.6 0.8 3.4 0.6 1.6 0.22 1.3523

1965 36 26 0.7845697 < 0.2 < 1 < 0.5 4.8 1437 < 0.4 969 1550 147 477 38.3 8.08 21.7 1.8 7.6 1.3 3.5 0.48 2.8157

4657 28 36845698 < 0.2 < 1 < 0.5 2.6 1000 0.6 1130 1620 145 440 32.4 6.68 19.4 1.4 6.4 1.1 3.1 0.46 2.71581

3423 48 7 1.3845699 < 0.2 < 1 < 0.5 3.8 2694 < 0.4 404 631 59.1 210 26.5 6.89 18.5 2.1 10.7 1.9 5.2 0.64 3.6279

7625 2658 < 2 2.0845700 < 0.2 < 1 < 0.5 < 0.5 1121 2.2 52700 127000 14300 57200 8810 2220 4740 460 1520 143 181 16.8 93.7438

3776 37 6 0.6845701 < 0.2 1 < 0.5 6.7 2708 < 0.4 394 661 70.3 263 34.5 8.75 22.6 2.3 10.3 1.5 3.5 0.43 2.3138

4146 44 15 0.6845702 < 0.2 < 1 < 0.5 4.7 2979 < 0.4 577 955 99.6 355 41.7 10.4 28.6 2.7 12.0 1.7 4.3 0.49 2.5137

7245 52 16 4.3845703 < 0.2 2 < 0.5 4.0 1512 < 0.4 773 1280 129 453 48.0 11.5 31.1 3.0 12.7 2.1 5.5 0.71 4.0894

2330 26 16845704 < 0.2 2 < 0.5 3.9 2334 < 0.4 488 770 74.0 249 23.5 5.32 14.8 1.3 6.0 1.0 2.8 0.42 3.02478

2528 47 < 2 2.5845705 < 0.2 < 1 < 0.5 6.3 1316 < 0.4 299 505 53.1 201 26.9 7.41 19.9 2.3 11.3 1.9 5.2 0.70 4.3568

3150 33 11 1.2845706 < 0.2 1 < 0.5 5.9 1733 < 0.4 700 1110 109 368 34.8 7.40 20.4 1.9 7.9 1.3 3.2 0.43 2.3272

6714 69 482 3.0845707 < 0.2 < 1 < 0.5 4.1 1196 0.6 1330 1890 180 566 50.0 11.1 32.5 3.1 14.2 2.4 6.4 0.86 4.9769

7607 66 33845708 < 0.2 < 1 < 0.5 5.6 1248 < 0.4 1260 1920 188 608 51.2 11.0 32.6 2.7 12.0 2.0 5.7 0.80 4.61191

7531 43 92 3.1845709 < 0.2 1 0.6 6.6 1517 < 0.4 972 1430 138 433 33.0 6.70 20.0 1.6 7.4 1.5 4.1 0.59 3.7549

747 2 < 2 < 0.5845710 < 0.2 < 1 < 0.5 1.4 956 < 0.4 13.6 25.9 2.95 11.8 1.9 0.60 1.3 0.1 0.5 < 0.1 0.2 < 0.05 0.1100

2881 29 16 3.6845711 < 0.2 < 1 < 0.5 4.2 2170 < 0.4 491 748 70.1 231 20.7 4.80 13.2 1.2 6.2 1.1 3.0 0.42 2.3776

3500 25 12 1.5845712 < 0.2 < 1 < 0.5 5.1 1908 < 0.4 431 671 63.7 211 19.5 4.44 12.6 1.2 5.6 1.0 2.5 0.35 2.1343

3326 32 9 0.7845713 < 0.2 1 < 0.5 5.6 2061 < 0.4 507 805 79.0 262 25.6 5.78 16.0 1.4 6.9 1.2 3.3 0.45 2.4134

3056 44 3 1.5845714 < 0.2 2 < 0.5 6.9 1697 < 0.4 410 659 64.6 226 24.5 6.15 17.0 1.8 9.5 1.7 4.7 0.65 3.7318

3092 22 9 1.5845715 < 0.2 < 1 < 0.5 3.9 2209 < 0.4 383 566 50.9 167 16.1 3.87 10.1 1.0 4.7 0.8 2.1 0.31 1.7374

1514 15 4 0.6845716 < 0.2 < 1 < 0.5 3.7 1950 < 0.4 186 308 30.1 103 10.9 2.79 7.3 0.7 3.7 0.6 1.5 0.18 1.1165

1511 13 < 2 0.8845717 < 0.2 < 1 < 0.5 2.5 2182 < 0.4 150 229 21.5 73.9 8.4 2.15 5.7 0.6 2.9 0.5 1.2 0.16 1.0215

824 28 < 2 2.3845718 < 0.2 < 1 < 0.5 3.0 1772 < 0.4 219 347 33.5 116 14.2 3.74 10.1 1.2 6.4 1.1 2.9 0.39 2.3598

1389 30 < 2845719 < 0.2 < 1 < 0.5 2.9 2129 < 0.4 348 575 56.3 199 22.7 5.67 14.0 1.5 7.3 1.2 3.3 0.42 2.61120

7695 2663 < 2 1.9845720 < 0.2 < 1 < 0.5 < 0.5 1117 2.1 56000 129000 15100 59900 9330 2320 5040 468 1530 144 213 18.2 89.2440

133 48 < 2 0.8845721 < 0.2 < 1 < 0.5 < 0.5 247 < 0.4 334 548 54.9 194 26.0 7.06 17.7 2.1 10.9 2.0 5.8 0.84 5.0190

954 33 6 1.2845722 < 0.2 < 1 < 0.5 2.5 1490 < 0.4 392 642 63.4 220 24.3 5.91 15.4 1.6 7.5 1.3 3.7 0.50 3.1296

3681 23 < 2 2.6845723 < 0.2 3 < 0.5 5.2 1786 < 0.4 272 441 43.8 152 17.2 4.25 11.3 1.1 5.2 0.9 2.4 0.31 1.9582

2785 14 < 2 < 0.5845724 < 0.2 < 1 < 0.5 4.9 2143 < 0.4 210 369 37.0 135 14.3 3.43 8.9 0.8 3.6 0.6 1.5 0.18 1.055

2649 22 7 < 0.5845725 < 0.2 < 1 < 0.5 5.3 2025 < 0.4 262 466 44.8 154 18.2 4.48 8.5 1.1 5.5 0.9 2.3 0.29 1.7113

429 18 5 0.5845726 < 0.2 < 1 < 0.5 5.2 2148 < 0.4 228 401 38.7 133 15.8 4.21 7.4 1.0 5.0 0.8 1.8 0.22 1.4292

663 28 6 < 0.5845727 < 0.2 < 1 < 0.5 2.4 2375 < 0.4 362 659 66.0 232 26.6 6.36 12.4 1.5 7.3 1.1 2.5 0.29 1.8203

550 24 6 < 0.5845728 < 0.2 1 < 0.5 6.9 2055 < 0.4 264 508 51.0 179 21.5 5.29 9.7 1.2 6.4 1.0 2.2 0.27 1.8302

447 31 3845729 < 0.2 < 1 < 0.5 4.9 2054 < 0.4 196 377 38.0 136 19.3 4.74 9.8 1.3 7.0 1.1 3.4 0.37 2.51292

541 3 < 2 < 0.5845730 < 0.2 < 1 < 0.5 2.1 730 < 0.4 11.0 22.8 2.75 10.4 1.9 0.55 1.1 0.1 0.5 < 0.1 0.2 < 0.05 0.1103

390 29 < 2 < 0.5845731 < 0.2 1 < 0.5 2.4 755 < 0.4 137 294 31.5 114 15.9 4.09 8.9 1.2 6.9 1.2 3.3 0.41 2.6295

493 95 < 2 < 0.5845732 < 0.2 < 1 < 0.5 < 0.5 450 < 0.4 441 868 91.7 339 49.6 13.7 28.5 3.9 23.2 4.0 10.6 1.38 7.0164

373 98 < 2 < 0.5845733 < 0.2 < 1 < 0.5 < 0.5 246 0.4 294 592 62.8 231 37.1 11.2 24.6 3.5 21.7 3.9 10.9 1.44 8.1277

180 77 < 2 < 0.5845734 < 0.2 < 1 < 0.5 < 0.5 204 < 0.4 276 556 57.4 210 31.3 9.32 20.4 2.9 16.6 2.9 8.2 1.03 6.3133

384 19 4 0.6845735 < 0.2 < 1 < 0.5 5.0 2733 < 0.4 162 289 28.2 96.8 12.7 3.15 5.9 0.9 4.6 0.7 1.7 0.22 1.2366

Page 5 of 13



Activation Laboratories Ltd. Report: A11-3003
Lu Hf Ta W Tl Pb Th U Nb2O5Analyte Symbol

ppm ppm ppm ppm ppm ppm ppm ppm %Unit Symbol
0.04 0.2 0.1 1 0.1 5 0.1 0.1 0.003Detection Limit

FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-XRFAnalysis Method

0.78 2.9 4 0.3845636 21 53.0 2.4 0.0546.7

0.52 3.3 < 1 0.2845637 < 5 63.5 3.8 0.0619.0

0.50 6.0 2 1.0845638 17 102 7.0 0.05123.8

0.65 1.3 < 1 0.1845639 21 20.1 1.2 0.0392.9

0.57 0.6 < 1 0.2845640 49 50.0 25.2 0.53118.0

0.36 0.3 < 1 < 0.1845641 < 5 8.0 0.2 0.0260.4

0.60 1.3 < 1 0.1845642 30 17.9 0.3 0.0330.4

0.34 2.4 1 1.0845643 66 40.3 1.3 0.0214.3

0.40 0.5 < 1 0.3845644 23 49.1 0.4 0.0810.9

0.37 1.2 < 1 < 0.1845645 22 76.6 0.3 0.0750.2

0.60 0.6 < 1 0.4845646 21 31.5 0.8 0.0630.4

0.81 2.3 < 1 0.3845647 27 22.8 4.9 0.0668.2

0.48 0.4 < 1 0.3845648 14 33.1 0.4 0.0180.6

0.27 4.5 1 0.6845649 11 25.9 2.2 0.02413.8

0.28 4.6 2 0.4845650 33 39.8 38.1 0.10476.6

0.39 8.5 1 0.4845651 29 36.5 23.1 0.05443.8

0.28 4.2 1 0.3845652 12 22.9 6.0 0.03015.4

0.35 6.1 1 0.3845653 13 54.1 4.9 0.03918.2

0.30 4.3 1 0.4845654 12 46.5 3.5 0.04418.8

0.21 4.8 1 0.4845655 33 43.4 50.5 0.09286.2

0.27 8.4 1 0.5845656 19 63.8 13.1 0.04829.5

0.24 5.9 2 0.5845657 14 73.4 2.4 0.03713.6

0.35 2.8 1 0.4845658 24 25.5 2.4 0.02813.8

0.29 4.5 2 0.4845659 10 35.7 3.9 0.04321.3

11.2 12.2 8 < 0.1845660 38 29000 225 0.06210.8

0.18 1.6 1 0.5845661 12 69.5 3.0 0.03016.0

0.22 2.2 2 0.4845662 17 89.3 4.0 0.02815.4

0.26 1.9 1 0.5845663 19 82.5 5.0 0.05022.6

0.92 1.5 < 1 0.1845664 40 64.9 1.7 0.0426.7

0.89 2.5 < 1 < 0.1845665 18 35.7 0.2 0.0400.6

0.66 1.5 < 1 0.2845666 16 63.3 2.0 0.0553.1

0.31 0.2 < 1 < 0.1845667 15 209 0.4 0.0130.3

0.34 3.3 < 1 0.4845668 22 46.4 1.8 0.0277.1

0.16 1.1 < 1 0.4845669 13 34.4 1.3 0.02110.7

< 0.04 2.5 < 1 0.3845670 8 2.7 0.4 < 0.0030.1

0.39 4.4 < 1 0.4845671 18 50.4 2.0 0.02911.6

0.26 1.6 1 0.4845672 12 32.9 1.7 0.02912.1

0.71 2.3 < 1 0.1845673 11 24.5 1.5 0.0294.8

0.57 0.9 < 1 0.2845674 9 13.0 1.0 0.0511.4

0.18 4.9 < 1 0.6845675 19 13.0 20.9 0.08656.0

0.61 1.8 < 1 0.7845676 17 27.5 9.2 0.04625.0

1.70 2.4 < 1 0.2845677 10 200 1.2 0.0742.2

0.95 7.5 < 1 < 0.1845678 9 95.7 0.2 0.1280.7

1.23 7.3 < 1 < 0.1845679 6 23.7 0.1 0.1141.2

11.3 12.6 2 < 0.1845680 38 29100 221 0.0615.0

1.25 3.5 < 1 0.2845681 9 56.2 0.7 0.0812.0

1.13 1.3 < 1 0.2845682 12 17.4 1.1 0.0394.0

0.36 7.5 < 1 0.5845683 9 15.8 2.7 0.03415.4

0.30 9.5 < 1 0.4845684 6 9.6 2.1 0.29011.5

0.25 2.7 < 1 0.6845685 9 9.0 5.6 0.03823.9

0.42 2.8 < 1 0.4845686 6 12.4 1.7 0.04212.5

0.80 2.0 < 1 0.4845687 7 14.9 1.2 0.0549.5
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Activation Laboratories Ltd. Report: A11-3003
Lu Hf Ta W Tl Pb Th U Nb2O5Analyte Symbol

ppm ppm ppm ppm ppm ppm ppm ppm %Unit Symbol
0.04 0.2 0.1 1 0.1 5 0.1 0.1 0.003Detection Limit

FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-XRFAnalysis Method

0.40 9.9 < 1 0.3845688 < 5 5.2 1.5 0.03819.9

0.33 8.3 < 1 0.3845689 < 5 6.0 2.8 0.02911.7

0.75 6.9 < 1 0.3845690 8 11.6 3.5 0.0266.0

0.38 9.7 < 1 0.3845691 22 5.6 4.1 0.02412.0

0.37 7.1 < 1 0.4845692 8 7.6 2.2 0.02911.6

0.15 1.8 < 1 0.6845693 8 12.8 2.6 0.03711.3

0.33 3.3 < 1 0.4845694 9 8.0 1.1 0.04810.4

0.13 4.2 < 1 0.3845695 < 5 8.7 1.1 0.03513.0

0.21 6.3 < 1 0.4845696 7 10.1 1.2 0.03010.6

0.44 1.3 < 1 0.2845697 < 5 6.5 1.0 0.0773.6

0.45 41.4 < 1 < 0.1845698 8 14.6 0.4 0.0292.1

0.51 3.0 < 1 0.2845699 22 14.6 6.3 0.03818.2

13.2 16.8 < 1 < 0.1845700 45 28300 221 0.0635.3

0.31 1.4 < 1 0.3845701 14 11.8 4.7 0.09915.9

0.37 1.7 < 1 0.2845702 11 16.6 4.9 0.07020.3

0.69 7.5 < 1 0.2845703 17 13.1 3.8 0.0904.8

0.61 10.0 < 1 0.2845704 14 17.3 13.4 0.04513.8

0.74 4.8 < 1 0.3845705 9 21.7 5.0 0.0517.5

0.34 3.4 < 1 0.2845706 6 19.1 3.0 0.04315.2

0.79 5.1 < 1 0.2845707 12 27.6 3.8 0.0482.0

0.70 7.3 < 1 0.4845708 16 13.3 14.0 0.0757.7

0.52 6.1 < 1 0.6845709 20 5.8 19.0 0.07230.4

< 0.04 2.6 < 1 0.2845710 10 2.3 0.3 < 0.003< 0.1

0.35 11.0 < 1 0.3845711 18 9.6 19.1 0.05140.4

0.34 5.2 < 1 0.4845712 7 5.7 3.7 0.04517.5

0.38 1.8 < 1 0.4845713 6 9.9 2.0 0.05415.6

0.57 4.7 < 1 0.4845714 7 10.8 4.4 0.08439.6

0.26 5.2 < 1 0.4845715 6 7.8 1.8 0.03016.3

0.18 2.5 < 1 0.3845716 6 4.9 3.5 0.04322.5

0.15 2.8 < 1 0.2845717 6 5.8 4.2 0.02213.6

0.35 7.8 < 1 0.3845718 11 7.4 16.4 0.04636.5

0.40 14.0 < 1 0.2845719 7 7.9 6.5 0.03425.5

13.4 17.1 < 1 < 0.1845720 43 28200 224 0.0635.2

0.89 3.7 < 1 < 0.1845721 < 5 8.1 1.1 0.0072.1

0.50 5.2 < 1 0.1845722 < 5 5.8 2.2 0.05410.4

0.31 7.1 < 1 0.4845723 54 8.7 40.8 0.10586.1

0.15 1.0 < 1 0.5845724 < 5 4.0 2.6 0.04713.9

0.23 1.4 < 1 0.7845725 7 8.3 3.3 0.04717.0

0.24 3.8 < 1 0.7845726 7 10.2 9.3 0.07542.1

0.29 2.8 < 1 0.6845727 < 5 10.1 2.0 0.03012.3

0.25 4.2 < 1 0.8845728 5 10.6 2.4 0.06832.1

0.47 13.8 < 1 0.7845729 6 16.0 5.7 0.04022.7

< 0.04 2.4 < 1 0.3845730 7 < 0.1 0.3 < 0.003< 0.1

0.45 3.1 < 1 0.4845731 < 5 4.1 2.5 0.04810.2

1.03 1.7 < 1 0.2845732 6 134 2.2 0.0130.9

1.24 1.5 < 1 < 0.1845733 < 5 37.2 2.1 0.0090.6

0.94 2.0 < 1 < 0.1845734 < 5 6.4 2.0 0.0072.1

0.18 4.7 < 1 0.6845735 < 5 14.4 2.3 0.04117.2
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Activation Laboratories Ltd. Report: A11-3003

Quality Control

SiO2 Al2O3 Fe2O3(T) MnO MgO CaO Na2O K2O TiO2 P2O5 LOI Total Sc Be V Cr Co Ni Cu Zn Ga Ge As RbAnalyte Symbol
% % % % % % % % % % % % ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol

0.01 0.01 0.01 0.001 0.01 0.01 0.01 0.01 0.001 0.01 0.01 1 1 5 20 1 20 10 30 1 1 5 2Detection Limit
FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

DH-1a Meas

DH-1a Cert

TAN-1 Meas

TAN-1 Cert

11.72 1.94 0.012 0.35NIST 694 Meas 43.06 0.91 0.57 0.120 30.20 16750.76

11.2 1.80 0.0116 0.330NIST 694 Cert 43.6 0.860 0.510 0.110 30.2 17400.790

47.16 18.56 0.147 9.98DNC-1 Meas 11.43 1.92 0.23 0.491 0.06 31 157 270 57 250 909.82

     47.15      18.34      0.150      10.13DNC-1 Cert      11.49      1.890      0.234      0.480      0.070         31      148.0      270.0       57.0        247      100.0      9.97

71.16 12.45 0.141 0.14GBW 07113 Meas 0.59 2.35 5.33 0.279 0.05 5 4 < 53.25

72.8 13.0 0.140 0.160GBW 07113 Cert 0.590 2.57 5.43 0.300 0.0500 5.00 4.00 5.003.21

LKSD-3 Meas 80 31 50 30 130 23 73

LKSD-3 Cert 87.0 30.0 47.0 35.0 152 27.0 78.0

OKA-2 Meas

OKA-2 Cert

AC-E Meas

AC-E Cert

OKA-1 Meas

OKA-1 Cert

52.54 15.33 0.166 6.27W-2a Meas 10.85 2.19 0.64 1.074 0.13 35 < 1 272 90 44 70 110 80 18 2 < 5 1910.71

52.4 15.4 0.163 6.37W-2a Cert 10.9 2.14 0.626 1.06 0.130 36.0 1.30 262 92.0 43.0 70.0 110 80.0 17.0 1.00 1.20 21.010.7

49.48 20.83 0.107 0.51SY-4 Meas 8.01 7.02 1.70 0.289 0.14 < 1 3 76.21

      49.9      20.69      0.108       0.54SY-4 Cert       8.05       7.10       1.66      0.287      0.131        1.1        2.6        8.0      6.21

CTA-AC-1 Meas < 1 50

CTA-AC-1 Cert       2.72       54.0

47.95 15.23 0.173 9.59BIR-1a Meas 13.57 1.83 0.02 0.964 0.02 44 < 1 335 370 53 170 120 60 15 < 511.38

     47.96      15.50      0.175      9.700BIR-1a Cert      13.30       1.82      0.030       0.96      0.021         44       0.58        310        370         52        170        125         70         16       0.44     11.30

NCS DC86312 Meas

NCS DC86312 Cert

VS-N Meas

VS-N Cert

NCS DC70014 Meas 25 70 2620 7400 25

NCS DC70014 Cert       26.2       70.9    2600.00    7400.00       25.2

NCS DC70009 
(GBW07241) Meas

30 3 900 100 16 11 72 503

NCS DC70009 
(GBW07241) Cert

        30        3.7    960.000    100.000       16.5       11.2       69.9     500.00

OREAS 100a (Fusion) 
Meas

17 160

OREAS 100a (Fusion) 
Cert

      18.1        169

OREAS 101a (Fusion) 
Meas

49 430

OREAS 101a (Fusion) 
Cert

      48.8        434

JR-1 Meas < 20 < 20 < 10 17 3 16 251

JR-1 Cert       2.83       1.67       2.68       16.1       1.88       16.3        257

NCS DC86318 Meas

NCS DC86318 Cert

USZ 25-2006 Meas

USZ 25-2006 Cert

SX58-04 (DH 5804) 
Meas

SX58-04 (DH 5804) Cert

53.41 13.16 3.50BCR-2 Meas 7.23 3.01 1.79 2.237 0.36 33 43613.73

      54.1       13.5       3.59BCR-2 Cert       7.12       3.16       1.79       2.26       0.35         33        416      13.8

48.08 16.21 0.323 0.53845650 Orig 6.99 2.84 9.14 0.102 0.24 6.51 99.65 2 1 9 < 20 2 < 20 < 10 90 24 1 < 5 2488.69

48.15 16.18 0.324 0.52845650 Dup 7.07 2.83 9.08 0.103 0.24 6.51 99.76 2 1 9 < 20 2 < 20 < 10 100 24 1 < 5 2488.75

2.23 1.06 2.490 1.18845667 Orig 10.12 0.07 0.42 0.007 0.12 7.10 97.03 < 1 < 1 25 < 20 9 < 20 < 10 340 11 1 < 5 2372.22

2.22 1.07 2.481 1.18845667 Dup 10.03 0.07 0.43 0.007 0.14 7.10 96.64 < 1 < 1 25 < 20 9 < 20 < 10 330 11 1 < 5 2271.93
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Activation Laboratories Ltd. Report: A11-3003

Quality Control

SiO2 Al2O3 Fe2O3(T) MnO MgO CaO Na2O K2O TiO2 P2O5 LOI Total Sc Be V Cr Co Ni Cu Zn Ga Ge As RbAnalyte Symbol
% % % % % % % % % % % % ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol

0.01 0.01 0.01 0.001 0.01 0.01 0.01 0.01 0.001 0.01 0.01 1 1 5 20 1 20 10 30 1 1 5 2Detection Limit
FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

47.62 17.16 0.287 0.53845685 Orig 5.97 4.30 8.41 0.213 0.67 4.23 97.56 < 1 2 12 < 20 3 < 20 < 10 90 20 < 1 < 5 2228.17

48.96 18.09 0.296 0.55845685 Split 5.73 4.48 8.61 0.236 0.67 4.64 100.9 < 1 2 11 < 20 2 < 20 < 10 90 20 < 1 < 5 2208.66

49.26 17.51 0.233 0.41845695 Orig 5.27 3.97 9.04 0.127 0.15 4.17 98.16 < 1 1 13 < 20 2 < 20 < 10 70 25 1 < 5 2308.01

49.37 17.74 0.233 0.41845695 Split 5.22 4.01 9.13 0.128 0.14 4.77 99.16 < 1 1 12 < 20 2 < 20 < 10 70 24 < 1 < 5 2188.01

19.05 6.80 1.315 4.51845697 Orig 13.87 0.69 3.33 0.053 0.57 14.06 97.81 2 < 1 15 < 20 5 < 20 < 10 250 22 2 < 5 9633.56

18.87 6.80 1.307 4.51845697 Dup 13.78 0.68 3.28 0.052 0.57 14.06 97.57 2 < 1 13 < 20 5 < 20 < 10 250 21 2 < 5 9333.66

35.20 13.29 0.613 1.16845714 Orig 12.63 2.35 6.66 0.114 1.95 9.26 100.8 1 1 15 < 20 4 < 20 < 10 190 32 2 < 5 30917.52

34.71 13.35 0.608 1.15845714 Dup 12.44 2.32 6.63 0.114 1.91 9.26 99.68 < 1 1 14 < 20 3 < 20 < 10 200 31 2 < 5 30017.19

38.33 14.22 0.468 1.64845725 Orig 9.84 1.92 6.70 0.074 1.05 9.14 99.15 < 1 3 17 < 20 3 < 20 < 10 140 18 1 < 5 17315.78

38.91 14.55 0.473 1.66845725 Split 9.67 1.94 6.74 0.072 1.05 9.26 100.1 < 1 3 17 < 20 2 < 20 < 10 120 17 < 1 < 5 16515.75

51.10 17.47 0.244 1.21845735 Orig 1.75 0.98 10.98 0.042 0.17 4.53 99.36 < 1 2 7 < 20 3 < 20 < 10 110 22 1 < 5 23310.89

51.26 17.42 0.253 1.26845735 Split 1.83 0.98 10.98 0.044 0.18 4.77 99.94 < 1 2 9 < 20 3 < 20 < 10 120 21 1 < 5 23010.96

Method Blank Method 
Blank

< 20 < 1 < 20 < 10 < 30 < 1 < 1 < 5 < 2

Method Blank Method 
Blank
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Activation Laboratories Ltd. Report: A11-3003

Quality Control

Sr Y Zr Mo Ag In Sn Sb Cs Ba Bi La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm YbAnalyte Symbol
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol

2 2 4 2 0.5 0.2 1 0.5 0.5 3 0.4 0.1 0.1 0.05 0.1 0.1 0.05 0.1 0.1 0.1 0.1 0.1 0.05 0.1Detection Limit
FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

DH-1a Meas

DH-1a Cert

TAN-1 Meas

TAN-1 Cert

NIST 694 Meas

NIST 694 Cert

144 16DNC-1 Meas 1.0 100 3.6 4.8 0.57 1.933

     144.0       18.0DNC-1 Cert       0.96        118        3.6       5.20       0.59        2.0        38

39 44GBW 07113 Meas 472388

43.0 43.0GBW 07113 Cert 506403

< 2 2.9LKSD-3 Meas 2 1.6 2.3 50.5 87.0 42.4 7.7 1.37 0.9 4.7 2.7

2.00 2.70LKSD-3 Cert 3.00 1.30 2.30 52.0 90.0 44.0 8.00 1.50 1.00 4.90 2.70

OKA-2 Meas

OKA-2 Cert

AC-E Meas

AC-E Cert

OKA-1 Meas

OKA-1 Cert

196 19 < 2 < 0.5W-2a Meas 0.9 0.9 168 < 0.4 10.5 22.7 12.6 3.2 1.07 0.6 3.7 0.8 2.1 0.33 2.187

190 24.0 0.600 0.0460W-2a Cert 0.790 0.990 182 0.0300 10.0 23.0 13.0 3.30 1.00 0.630 3.60 0.760 2.50 0.380 2.1094.0

1200 118SY-4 Meas 337565

      1191        119SY-4 Cert        340       517

CTA-AC-1 Meas 2160 3330 1110 163 44.5 125 14.5 10.6

CTA-AC-1 Cert       2176       3326       1087        162       46.7        124       13.9       11.4

109 14BIR-1a Meas 0.8 4 0.8 2.0 2.4 1.1 0.51 1.9 1.713

       110         16BIR-1a Cert       0.58          6       0.63        1.9        2.5        1.1       0.55        2.0        1.7        18

NCS DC86312 Meas 2380 177 1580 226 34.5 184 35.7 96.4 14.4 87.6

NCS DC86312 Cert   2360.000    190.000   1600.000      225.0       34.6     183.00      35.70       96.2       15.1      87.79

VS-N Meas

VS-N Cert

270 16.6NCS DC70014 Meas 167 80.3 42.6 83.6 37.2 7.7 1.64 7.2 1.1 6.2 1.2 3.4 0.53 3.3

   270.000       16.7NCS DC70014 Cert    180.000       80.3       45.3       87.0       39.9        8.0        1.8        7.4        1.1        6.7        1.3        3.5       0.57        3.3

1.9NCS DC70009 
(GBW07241) Meas

1.3 1700 42.7 23.1 58.9 7.65 31.7 12.3 14.4 3.2 20.2 12.7 2.30 15.8

       1.8NCS DC70009 
(GBW07241) Cert

       1.3   1701.000         41       23.7       60.3        7.9       32.9       12.5       14.8        3.3       20.7       13.4        2.2       14.9

23OREAS 100a (Fusion) 
Meas

246 449 43.7 144 23.3 3.50 3.6 21.9 4.7 14.0 2.30 14.8

      24.1OREAS 100a (Fusion) 
Cert

       260        463       47.1        152       23.6       3.71       3.80       23.2       4.81       14.9       2.31       14.9

21OREAS 101a (Fusion) 
Meas

789 1400 126 389 50.2 7.94 5.4 31.6 6.5 18.9 2.97 18.4

      21.9OREAS 101a (Fusion) 
Cert

       816       1396        134        403       48.8       8.06       5.92       33.3       6.46       19.5       2.90       17.5

3 < 0.5JR-1 Meas < 0.2 3 1.0 20.9 0.8 19.4 46.3 5.76 23.2 5.9 0.27 1.0 4.1 0.71 4.7

      3.25      0.031JR-1 Cert      0.028       2.86       1.19       20.8       0.56       19.7       47.2       5.58       23.3       6.03       0.30       1.01       3.61       0.67       4.55

NCS DC86318 Meas 1900 406 703 3310 1640 18.0 2180 476 3100 571 1650 279 1670

NCS DC86318 Cert 1960 430        740 3430       1720      18.91       2095        470       3220        560       1750        270 1840

USZ 25-2006 Meas 18700 29200 2760 8690 884 206

USZ 25-2006 Cert      19300      29000       2800       8800        900     211.00

SX58-04 (DH 5804) 
Meas

SX58-04 (DH 5804) Cert

339 32BCR-2 Meas 670165

       346         37BCR-2 Cert        683       188

1839 30 10 1.4845650 Orig < 0.2 2 < 0.5 3.6 1951 < 0.4 207 354 34.8 117 17.0 4.49 10.8 1.4 6.6 1.1 2.7 0.35 1.9352

1839 31 10 1.4845650 Dup < 0.2 2 < 0.5 3.6 1947 < 0.4 210 358 35.3 120 16.9 4.43 10.5 1.4 6.7 1.1 2.8 0.34 1.9360

9049 38 14 < 0.5845667 Orig < 0.2 < 1 < 0.5 0.6 2154 < 0.4 1380 2160 194 614 81.7 19.8 37.7 3.0 12.1 1.7 3.8 0.43 2.410

9108 38 13 < 0.5845667 Dup < 0.2 < 1 < 0.5 0.6 2164 < 0.4 1340 2060 185 590 78.6 18.9 37.2 3.0 11.8 1.7 3.6 0.42 2.49
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Activation Laboratories Ltd. Report: A11-3003

Quality Control

Sr Y Zr Mo Ag In Sn Sb Cs Ba Bi La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm YbAnalyte Symbol
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppmUnit Symbol

2 2 4 2 0.5 0.2 1 0.5 0.5 3 0.4 0.1 0.1 0.05 0.1 0.1 0.05 0.1 0.1 0.1 0.1 0.1 0.05 0.1Detection Limit
FUS-ICP FUS-ICP FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MSAnalysis Method

1967 21 27 0.8845685 Orig < 0.2 1 0.5 7.5 4672 < 0.4 213 318 27.9 93.3 10.0 2.41 6.7 0.8 4.1 0.7 2.0 0.27 1.6215

1955 21 29 < 0.5845685 Split < 0.2 < 1 < 0.5 7.6 4820 < 0.4 222 336 29.6 92.6 10.0 2.28 6.4 0.7 3.8 0.7 1.9 0.25 1.5227

1752 11 3 1.2845695 Orig < 0.2 < 1 < 0.5 3.2 2057 < 0.4 188 305 27.5 92.3 9.8 2.35 5.7 0.6 2.7 0.5 1.1 0.15 0.9322

1748 12 4 0.5845695 Split < 0.2 < 1 < 0.5 3.0 2069 < 0.4 196 320 29.0 92.2 9.3 2.27 5.5 0.6 2.6 0.4 1.0 0.13 0.8325

1970 36 26 0.7845697 Orig < 0.2 < 1 < 0.5 4.8 1417 < 0.4 969 1540 146 474 38.5 8.18 22.3 1.9 7.6 1.3 3.5 0.48 2.9157

1960 36 25 0.7845697 Dup < 0.2 < 1 < 0.5 4.8 1458 < 0.4 969 1560 149 480 38.1 7.99 21.1 1.7 7.6 1.3 3.4 0.48 2.8157

3049 43 3 1.7845714 Orig < 0.2 2 < 0.5 6.8 1708 < 0.4 417 664 65.5 227 25.0 6.13 17.3 1.9 9.5 1.7 4.8 0.64 3.7334

3063 44 3 1.3845714 Dup < 0.2 1 < 0.5 6.9 1686 < 0.4 403 654 63.8 225 24.1 6.17 16.6 1.8 9.5 1.7 4.7 0.66 3.6301

2649 22 7 < 0.5845725 Orig < 0.2 < 1 < 0.5 5.3 2025 < 0.4 262 466 44.8 154 18.2 4.48 8.5 1.1 5.5 0.9 2.3 0.29 1.7113

2712 22 7 < 0.5845725 Split < 0.2 < 1 < 0.5 5.1 2126 < 0.4 254 447 43.2 148 17.4 4.40 7.6 1.0 5.4 0.9 2.1 0.27 1.5104

384 19 4 0.6845735 Orig < 0.2 < 1 < 0.5 5.0 2733 < 0.4 162 289 28.2 96.8 12.7 3.15 5.9 0.9 4.6 0.7 1.7 0.22 1.2366

388 19 2 0.7845735 Split < 0.2 < 1 < 0.5 5.0 2763 < 0.4 157 278 27.1 98.2 12.1 3.27 6.0 0.8 4.3 0.7 1.8 0.20 1.1388

< 2 < 0.5Method Blank Method 
Blank

< 0.2 < 1 < 0.5 < 0.5 < 0.4 < 0.1 < 0.1 < 0.05 < 0.1 < 0.1 < 0.05 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.05 < 0.1

Method Blank Method 
Blank
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Activation Laboratories Ltd. Report: A11-3003

Quality Control

Lu Hf Ta W Tl Pb Th U Nb2O5Analyte Symbol
ppm ppm ppm ppm ppm ppm ppm ppm %Unit Symbol
0.04 0.2 0.1 1 0.1 5 0.1 0.1 0.003Detection Limit

FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-XRFAnalysis Method

DH-1a Meas 933

DH-1a Cert 910

TAN-1 Meas 2340

TAN-1 Cert 2360

NIST 694 Meas

NIST 694 Cert

DNC-1 Meas

DNC-1 Cert

GBW 07113 Meas

GBW 07113 Cert

0.40 4.1 < 1LKSD-3 Meas 10.4 4.30.7

0.400 4.80 2.00LKSD-3 Cert 11.4 4.600.700

OKA-2 Meas 28500

OKA-2 Cert  28900.000

AC-E Meas 0.017

AC-E Cert      0.016

OKA-1 Meas 0.535

OKA-1 Cert      0.529

2.2 < 1 < 0.1W-2a Meas 8 2.2 0.50.5

2.60 0.300 0.200W-2a Cert 9.30 2.40 0.5300.500

SY-4 Meas

SY-4 Cert

1.06 1.3CTA-AC-1 Meas 22.8 4.02.5

      1.08       1.13CTA-AC-1 Cert       21.8        4.4      2.65

0.24 0.5BIR-1a Meas < 5

       0.3       0.60BIR-1a Cert          3

12.0NCS DC86312 Meas 25.9

     11.96NCS DC86312 Cert       23.6

VS-N Meas 0.102

VS-N Cert       0.10

0.48NCS DC70014 Meas 27200

      0.50NCS DC70014 Cert   27200.00

2.21 2200NCS DC70009 
(GBW07241) Meas

29.4

       2.4    2200.00NCS DC70009 
(GBW07241) Cert

      28.3

2.07OREAS 100a (Fusion) 
Meas

50.4 135

      2.26OREAS 100a (Fusion) 
Cert

      51.6        135

2.50OREAS 101a (Fusion) 
Meas

35.7 422

      2.66OREAS 101a (Fusion) 
Cert

      36.6        422

4.4 1 1.6JR-1 Meas 20 26.8 9.01.9

      4.51       1.59       1.56JR-1 Cert       19.3       26.7       8.88      1.86

259NCS DC86318 Meas

     260.0NCS DC86318 Cert

USZ 25-2006 Meas

USZ 25-2006 Cert

SX58-04 (DH 5804) 
Meas

0.367

SX58-04 (DH 5804) Cert      0.369

BCR-2 Meas

BCR-2 Cert

0.28 4.6 2 0.4845650 Orig 32 39.3 37.9 0.10375.7

0.28 4.6 2 0.4845650 Dup 33 40.3 38.4 0.10477.5

0.31 0.2 < 1 < 0.1845667 Orig 14 218 0.4 0.0140.3

0.31 0.2 < 1 < 0.1845667 Dup 15 201 0.4 0.0120.3
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Activation Laboratories Ltd. Report: A11-3003

Quality Control

Lu Hf Ta W Tl Pb Th U Nb2O5Analyte Symbol
ppm ppm ppm ppm ppm ppm ppm ppm %Unit Symbol
0.04 0.2 0.1 1 0.1 5 0.1 0.1 0.003Detection Limit

FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-XRFAnalysis Method

0.25 2.7 < 1 0.6845685 Orig 9 9.0 5.6 0.03823.9

0.23 2.5 < 1 0.6845685 Split 9 8.5 5.5 0.03825.2

0.13 4.2 < 1 0.3845695 Orig < 5 8.7 1.1 0.03513.0

0.12 4.0 < 1 0.3845695 Split < 5 7.8 1.0 0.03412.9

0.44 1.3 < 1 0.2845697 Orig < 5 6.5 1.0 0.0783.6

0.45 1.3 < 1 0.2845697 Dup < 5 6.5 1.0 0.0763.6

0.57 5.0 < 1 0.4845714 Orig 7 10.9 4.3 0.08440.1

0.57 4.4 < 1 0.4845714 Dup 7 10.7 4.4 0.08439.1

0.23 1.4 < 1 0.7845725 Orig 7 8.3 3.3 0.04717.0

0.25 1.4 < 1 0.6845725 Split 6 8.0 3.1 0.04616.5

0.18 4.7 < 1 0.6845735 Orig < 5 14.4 2.3 0.04117.2

0.16 4.8 < 1 0.7845735 Split < 5 14.5 2.4 0.04317.8

< 0.04 < 0.2 < 1 < 0.1Method Blank Method 
Blank

< 5 < 0.1 < 0.1< 0.1

Method Blank Method 
Blank

< 0.003
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Appendix F – Drill Hole Plan and Cross Sections 
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Litho_Code
Text

Unit Litho_Code Description

1 OB Overburden
2 CAR Silico-carbonatite
3 CAR mag Magnetite bearing carbonatite
4 CAR mag SY Magnetite bearing carbonatite interbedded with melanocratic microsyenite
5 CAR SY Interleaved/interbanded carbonatite and syenite
6 CMST Conglomeratic mudstone
7 GBR Gabbro, gabbro-pyroxenite
8 MAG Massive magnetite
9 PXN Pyroxenite

10 SY Syenite
11 SYm Microsyenite
12 Syms Melanocratic microsyenite interbedded with massive magnetite
13 FZ Fault Zone
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Litho_Code
Text

Unit Litho_Code Description

1 OB Overburden
2 CAR Silico-carbonatite
3 CAR mag Magnetite bearing carbonatite
4 CAR mag SY Magnetite bearing carbonatite interbedded with melanocratic microsyenite
5 CAR SY Interleaved/interbanded carbonatite and syenite
6 CMST Conglomeratic mudstone
7 GBR Gabbro, gabbro-pyroxenite
8 MAG Massive magnetite
9 PXN Pyroxenite

10 SY Syenite
11 SYm Microsyenite
12 Syms Melanocratic microsyenite interbedded with massive magnetite
13 FZ Fault Zone
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Litho_Code
Text

Unit Litho_Code Description

1 OB Overburden
2 CAR Silico-carbonatite
3 CAR mag Magnetite bearing carbonatite
4 CAR mag SY Magnetite bearing carbonatite interbedded with melanocratic microsyenite
5 CAR SY Interleaved/interbanded carbonatite and syenite
6 CMST Conglomeratic mudstone
7 GBR Gabbro, gabbro-pyroxenite
8 MAG Massive magnetite
9 PXN Pyroxenite

10 SY Syenite
11 SYm Microsyenite
12 Syms Melanocratic microsyenite interbedded with massive magnetite
13 FZ Fault Zone
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Unit Litho_Code Description

1 OB Overburden
2 CAR Silico-carbonatite
3 CAR mag Magnetite bearing carbonatite
4 CAR mag SY Magnetite bearing carbonatite interbedded with melanocratic microsyenite
5 CAR SY Interleaved/interbanded carbonatite and syenite
6 CMST Conglomeratic mudstone
7 GBR Gabbro, gabbro-pyroxenite
8 MAG Massive magnetite
9 PXN Pyroxenite

10 SY Syenite
11 SYm Microsyenite
12 Syms Melanocratic microsyenite interbedded with massive magnetite
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Litho_Code
Text

Unit Litho_Code Description

1 OB Overburden
2 CAR Silico-carbonatite
3 CAR mag Magnetite bearing carbonatite
4 CAR mag SY Magnetite bearing carbonatite interbedded with melanocratic microsyenite
5 CAR SY Interleaved/interbanded carbonatite and syenite
6 CMST Conglomeratic mudstone
7 GBR Gabbro, gabbro-pyroxenite
8 MAG Massive magnetite
9 PXN Pyroxenite

10 SY Syenite
11 SYm Microsyenite
12 Syms Melanocratic microsyenite interbedded with massive magnetite
13 FZ Fault Zone
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Litho_Code
Text

Unit Litho_Code Description

1 OB Overburden
2 CAR Silico-carbonatite
3 CAR mag Magnetite bearing carbonatite
4 CAR mag SY Magnetite bearing carbonatite interbedded with melanocratic microsyenite
5 CAR SY Interleaved/interbanded carbonatite and syenite
6 CMST Conglomeratic mudstone
7 GBR Gabbro, gabbro-pyroxenite
8 MAG Massive magnetite
9 PXN Pyroxenite

10 SY Syenite
11 SYm Microsyenite
12 Syms Melanocratic microsyenite interbedded with massive magnetite
13 FZ Fault Zone



OB

SY

SYm

SY

Syms

Syms

SY

Syms

SY

C
H
-1

1-
07

342m

5,518,400mN 5,518,450mN 5,518,500mN 5,518,550mN

5,518,400mN 5,518,450mN 5,518,500mN

 1
5

0
m

R
L

426,850mE

426,850mE

 0
m

R
L

 5
0

m
R

L
 1

0
0

m
R

L
 2

0
0

m
R

L  2
0

0
m

R
L

5,518,300mN

5,518,300mN

5,518,350mN

5,518,350mN5,518,250mN

5,518,250mN

426,900mE

426,950mE

426,950mE

426,900mE5,518,200mN

5,518,200mN

 0
m

R
L

 5
0

m
R

L
 1

0
0

m
R

L
 1

5
0

m
R

L

SymsSyms
SYSyms

SY

342m

OB

SY

SYm
SY

C
H
-1

1-
07

7.5 15

metres

30

Office:

Author: Paul

0

Drawing:

Date: 20/10/2011

Scale: 1:500 Projection: Non-Earth (meters)

Rare Earth Metals Inc.

Drill Hole Section
CH-11-07

Litho_Code
Text

Unit Litho_Code Description

1 OB Overburden
2 CAR Silico-carbonatite
3 CAR mag Magnetite bearing carbonatite
4 CAR mag SY Magnetite bearing carbonatite interbedded with melanocratic microsyenite
5 CAR SY Interleaved/interbanded carbonatite and syenite
6 CMST Conglomeratic mudstone
7 GBR Gabbro, gabbro-pyroxenite
8 MAG Massive magnetite
9 PXN Pyroxenite

10 SY Syenite
11 SYm Microsyenite
12 Syms Melanocratic microsyenite interbedded with massive magnetite
13 FZ Fault Zone



C
H
-1

1-
08

OB

OB

CMST

OB

CAR mag

CAR SY

CAR mag

CAR SY

CAR mag

CAR SY

CAR mag

CAR SY

FZ

FZ

FZ
FZ

FZ

FZ

FZ

FZ

FZ
255m

424,200mE

 1
0

0
m

R
L

 0
m

R
L

5,518,550mN

5,518,600mN

5,518,600mN

 5
0

m
R

L

5,518,550mN

5,518,650mN

 1
5

0
m

R
L

 2
0

0
m

R
L

424,150mE

424,150mE 5,518,650mN

 5
0

m
R

L
 1

0
0

m
R

L

424,200mE5,518,400mN

5,518,450mN

5,518,450mN

5,518,500mN

5,518,500mN

 1
5

0
m

R
L

 2
0

0
m

R
L

424,250mE424,300mE

424,250mE424,300mE 5,518,400mN5,518,350mN

5,518,350mN

 0
m

R
L

255m

FZFZ

CAR SY

FZFZFZFZFZFZ

CAR SY

CAR mag

CAR SY

CAR mag

CAR SY

CAR mag

CAR mag

C
H
-1

1-
08

CMST OBOBOB

0 7.5 15

metres

30

Rare Earth Metals Inc.

Drill Hole Secton
CH-11-08Author: Paul

Office:

Drawing:

Date: 20/10/2011

Scale: 1:500 Projection: Non-Earth (meters)

Litho_Code
Text

Unit Litho_Code Description

1 OB Overburden
2 CAR Silico-carbonatite
3 CAR mag Magnetite bearing carbonatite
4 CAR mag SY Magnetite bearing carbonatite interbedded with melanocratic microsyenite
5 CAR SY Interleaved/interbanded carbonatite and syenite
6 CMST Conglomeratic mudstone
7 GBR Gabbro, gabbro-pyroxenite
8 MAG Massive magnetite
9 PXN Pyroxenite

10 SY Syenite
11 SYm Microsyenite
12 Syms Melanocratic microsyenite interbedded with massive magnetite
13 FZ Fault Zone



 
 

Appendix G – Drill Hole Surveys 
 

 



2011 Drill Hole Surveys

Page 1 of 15

Hole_ID From Dip Azimuth
ch-11-01 0 44.9 269.5
ch-11-01 3 -44.4 270.8
ch-11-01 6 -44.3 271.4
ch-11-01 9 -44.2 271.8
ch-11-01 12 -44 272
ch-11-01 15 -44.2 272.1
ch-11-01 18 -44.2 272.2
ch-11-01 21 -44.1 272.2
ch-11-01 24 -44.1 272.3
ch-11-01 27 -44 272.5
ch-11-01 30 -44.2 272.5
ch-11-01 33 -44.1 272.6
ch-11-01 36 -44.1 272.8
ch-11-01 39 -44 272.9
ch-11-01 42 -43.9 273
ch-11-01 45 -43.9 273.1
ch-11-01 48 -43.9 273.2
ch-11-01 51 -43.8 273.4
ch-11-01 54 -43.7 273.4
ch-11-01 57 -43.7 273.6
ch-11-01 60 -43.7 273.7
ch-11-01 63 -43.5 273.8
ch-11-01 66 -43.4 273.9
ch-11-01 69 -43.3 274
ch-11-01 72 -43.2 274.2
ch-11-01 75 -43.2 274.3
ch-11-01 78 -43.2 274.4
ch-11-01 81 -43.1 274.6
ch-11-01 84 -43.1 274.7
ch-11-01 87 -43.1 274.9
ch-11-01 90 -43 274.9
ch-11-01 93 -42.9 274.7
ch-11-01 96 -42.8 274.8
ch-11-01 99 -42.9 274.9
ch-11-01 102 -42.8 274.9
ch-11-01 105 -42.6 274.7
ch-11-01 108 -42.5 274.5
ch-11-01 111 -42.6 274.5
ch-11-01 114 -42.5 274.5
ch-11-01 117 -42.6 274.3
ch-11-01 120 -42.5 274
ch-11-01 123 -42.5 274.1
ch-11-01 126 -42.4 274.2
ch-11-01 129 -42.3 274.3
ch-11-01 132 -42.4 274.4
ch-11-01 135 -42.3 274.5
ch-11-01 138 -42.3 274.6
ch-11-01 141 -42.3 274.7
ch-11-01 144 -42.2 274.8
ch-11-01 147 -42.2 274.8
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Hole_ID From Dip Azimuth
ch-11-01 150 -42.1 274.7
ch-11-01 153 -42 274.7
ch-11-01 156 -41.9 274.5
ch-11-01 159 -41.9 274.6
ch-11-01 162 -42 274.8
ch-11-01 165 -42 274.9
ch-11-01 168 -41.9 275.1
ch-11-01 171 -41.9 275.1
ch-11-01 174 -41.8 274.9
ch-11-01 177 -41.8 275
ch-11-01 180 -41.8 275.2
ch-11-01 183 -41.7 275.3
ch-11-01 186 -41.8 275.5
ch-11-01 189 -41.7 275.6
ch-11-01 192 -41.8 275.7
ch-11-01 195 -41.8 275.8
ch-11-01 198 -41.6 276
ch-11-02 0 -44.1 68.5
ch-11-02 3 -45.7 68.1
ch-11-02 6 -45.2 67.6
ch-11-02 9 -45.7 67.4
ch-11-02 12 -44.6 67.2
ch-11-02 15 -44.2 67.1
ch-11-02 18 -44.2 67
ch-11-02 21 -44.8 67
ch-11-02 24 -45.1 67
ch-11-02 27 -45.1 67
ch-11-02 30 -45.3 67
ch-11-02 33 -45.2 67
ch-11-02 36 -45.2 67
ch-11-02 39 -45.2 66.9
ch-11-02 42 -44.9 66.7
ch-11-02 45 -44.5 66.5
ch-11-02 48 -44.2 66.5
ch-11-02 51 -44.3 66.7
ch-11-02 54 -44.4 66.8
ch-11-02 57 -44.5 66.8
ch-11-02 60 -44.3 66.9
ch-11-02 63 -44.3 67
ch-11-02 66 -44.3 67.1
ch-11-02 69 -44.6 67.1
ch-11-02 72 -44.5 67.1
ch-11-02 75 -44.5 67.1
ch-11-02 78 -44.5 67.2
ch-11-02 81 -44.4 67.2
ch-11-02 84 -44.4 67.3
ch-11-02 87 -44.3 67.3
ch-11-02 90 -44.3 67.3
ch-11-02 93 -44.2 67.4
ch-11-02 96 -44.2 67.4



2011 Drill Hole Surveys

Page 3 of 15

Hole_ID From Dip Azimuth
ch-11-02 99 -44.1 67.5
ch-11-02 102 -44 67.5
ch-11-02 105 -44 67.5
ch-11-02 108 -43.9 67.4
ch-11-02 111 -44 67.5
ch-11-02 114 -43.9 67.5
ch-11-02 117 -44 67.6
ch-11-02 120 -43.8 67.7
ch-11-02 123 -43.8 67.7
ch-11-02 126 -43.8 67.7
ch-11-02 129 -43.7 67.7
ch-11-02 132 -43.5 67.8
ch-11-02 135 -43.4 67.8
ch-11-02 138 -43.3 67.8
ch-11-02 141 -43.4 67.9
ch-11-02 144 -43.3 67.9
ch-11-02 147 -43.3 67.9
ch-11-02 150 -43.4 67.9
ch-11-02 153 -43.3 67.9
ch-11-02 156 -43.2 67.9
ch-11-02 159 -43.2 67.9
ch-11-02 162 -43.1 67.9
ch-11-02 165 -43.1 68
ch-11-02 168 -43 68.1
ch-11-02 171 -42.9 68.2
ch-11-02 174 -42.9 68.2
ch-11-02 177 -42.8 68.2
ch-11-02 180 -42.9 68.2
ch-11-02 183 -42.9 68.2
ch-11-02 186 -42.9 68.2
ch-11-02 189 -42.9 68.2
ch-11-02 192 -42.9 68.2
ch-11-02 195 -43 68.2
ch-11-02 198 -43 68.3
ch-11-02 201 -43 68.4
ch-11-02 204 -42.9 68.5
ch-11-02 207 -42.7 68.6
ch-11-02 210 -42.6 68.7
ch-11-02 213 -42.6 68.7
ch-11-02 216 -42.4 68.8
ch-11-02 219 -42.4 68.8
ch-11-02 222 -42.8 68.8
ch-11-02 225 -42.3 68.9
ch-11-02 228 -42.3 68.9
ch-11-02 231 -42.1 68.9
ch-11-02 234 -42.1 68.9
ch-11-02 237 -42 69.1
ch-11-02 240 -42 69.2
ch-11-02 243 -42 69.2
ch-11-02 246 -41.9 69.3
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Hole_ID From Dip Azimuth
ch-11-02 249 -41.9 69.3
ch-11-02 252 -42 69.4
ch-11-02 255 -41.9 69.5
ch-11-02 258 -41.9 69.5
ch-11-02 261 -41.8 69.6
ch-11-02 264 -41.9 69.6
ch-11-02 267 -41.7 69.7
ch-11-02 270 -41.6 69.8
ch-11-02 273 -41.4 69.9
ch-11-02 276 -41.4 70
ch-11-02 279 -41.2 70.1
ch-11-02 282 -41.1 70.2
ch-11-02 285 -41.1 70.3
ch-11-02 288 -41 70.3
ch-11-02 291 -41 70.4
ch-11-02 294 -41 70.4
ch-11-02 297 -40.9 70.5
ch-11-02 300 -40.8 70.6
ch-11-02 303 -40.7 70.6
ch-11-02 306 -40.6 70.7
ch-11-02 309 -40.5 70.7
ch-11-02 312 -40.5 70.7
ch-11-02 315 -40.5 70.7
ch-11-02 318 -40.5 70.8
ch-11-02 321 -40.4 70.8
ch-11-02 324 -40.3 70.8
ch-11-02 327 -40.1 70.9
ch-11-02 330 -40 71
ch-11-02 333 -39.9 71
ch-11-02 336 -39.8 71
ch-11-02 339 -39.7 71.1
ch-11-02 342 -39.7 71.1
ch-11-02 345 -39.6 71.2
ch-11-02 348 -39.4 71.2
ch-11-02 351 -39.4 71.3
ch-11-02 354 -39.3 71.4
ch-11-02 357 -39.3 71.4
ch-11-02 360 -39.3 71.5
ch-11-02 363 -39.2 71.5
ch-11-02 366 -39.2 71.6
ch-11-02 369 -39.1 71.6
ch-11-02 372 -38.9 71.7
ch-11-02 375 -38.8 71.7
ch-11-02 378 -38.7 71.7
ch-11-02 381 -38.5 71.8
ch-11-02 384 -38.4 71.8
ch-11-02 387 -38.4 71.9
ch-11-02 390 -38.3 72
ch-11-02 393 -38.2 72.1
ch-11-02 396 -38.1 72.1
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Hole_ID From Dip Azimuth
ch-11-02 399 -38 72.2
ch-11-02 402 -38 72.2
ch-11-02 405 -37.9 72.3
ch-11-02 408 -37.8 72.3
ch-11-02 411 -37.7 72.4
ch-11-02 414 -37.6 72.4
ch-11-02 417 -37.5 72.5
ch-11-02 420 -37.4 72.5
ch-11-02 423 -37.3 72.6
ch-11-02 426 -37.2 72.7
ch-11-02 429 -37.1 72.7
ch-11-02 432 -37.1 72.8
ch-11-02 435 -37 72.8
ch-11-02 441 -36.8 72.9
ch-11-03 0 -44.9 83.1
ch-11-03 3 -44.9 82.8
ch-11-03 6 -44.6 82.3
ch-11-03 9 -44.8 82
ch-11-03 12 -44.8 81.7
ch-11-03 15 -44.7 81.2
ch-11-03 18 -44.7 80.7
ch-11-03 21 -44.6 80.1
ch-11-03 24 -44.5 79.7
ch-11-03 27 -44.5 79.3
ch-11-03 30 -44.4 78.8
ch-11-03 33 -44.4 78.3
ch-11-03 36 -44.3 78
ch-11-03 39 -44.3 77.7
ch-11-03 42 -44.2 77.2
ch-11-03 45 -44.1 76.7
ch-11-03 48 -44 76.2
ch-11-03 51 -44.1 75.9
ch-11-03 54 -44 75.3
ch-11-03 57 -43.9 75
ch-11-03 60 -43.9 74.4
ch-11-03 63 -43.8 73.9
ch-11-03 66 -43.8 73.7
ch-11-03 69 -43.8 73.3
ch-11-03 72 -43.8 72.7
ch-11-03 75 -43.7 72.2
ch-11-03 78 -43.7 71.6
ch-11-03 81 -43.6 71.1
ch-11-03 84 -43.5 70.6
ch-11-03 87 -43.4 70.2
ch-11-03 90 -43.3 69.6
ch-11-03 93 -43.2 69.3
ch-11-03 96 -43.1 68.8
ch-11-03 99 -43 68.5
ch-11-03 102 -43 68.1
ch-11-03 105 -43.1 67.6
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Hole_ID From Dip Azimuth
ch-11-03 108 -43 67.2
ch-11-03 111 -42.9 66.9
ch-11-03 114 -42.9 66.6
ch-11-03 117 -42.8 66.1
ch-11-03 120 -42.8 65.6
ch-11-03 123 -42.6 65.1
ch-11-03 126 -42.5 64.6
ch-11-03 129 -42.6 64.2
ch-11-03 132 -42.4 63.8
ch-11-03 135 -42.2 63.4
ch-11-03 138 -42.1 63.2
ch-11-03 141 -42 63.1
ch-11-03 144 -41.9 62.7
ch-11-03 147 -41.8 62.4
ch-11-03 150 -41.9 61.9
ch-11-03 153 -41.7 61.4
ch-11-03 156 -41.7 61.1
ch-11-03 159 -41.5 60.6
ch-11-03 162 -41.5 60.2
ch-11-03 165 -41.4 59.8
ch-11-03 168 -41.3 59.3
ch-11-03 171 -41.2 58.9
ch-11-03 174 -41.1 58.5
ch-11-03 177 -41.1 58.2
ch-11-03 180 -40.9 57.8
ch-11-03 183 -40.8 57.3
ch-11-03 186 -40.7 56.9
ch-11-03 189 -40.6 56.6
ch-11-03 192 -40.6 56.3
ch-11-03 195 -40.6 56
ch-11-03 198 -40.4 55.7
ch-11-03 201 -40.3 55.4
ch-11-03 204 -40.2 55.3
ch-11-03 207 -40.2 55.2
ch-11-03 210 -39.9 55.3
ch-11-03 213 -40 55.6
ch-11-03 216 -39.8 55.8
ch-11-03 219 -39.7 56
ch-11-03 222 -39.6 55.8
ch-11-03 225 -39.5 55.3
ch-11-03 228 -39.4 54.7
ch-11-03 231 -39.2 54
ch-11-03 234 -39.1 53.8
ch-11-03 237 -39 53.6
ch-11-03 240 -38.7 53.3
ch-11-04 0 -45.7 144.4
ch-11-04 3 -45.4 144.2
ch-11-04 6 -45.2 144
ch-11-04 9 -45.5 143.8
ch-11-04 12 -45.9 144.2
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Hole_ID From Dip Azimuth
ch-11-04 15 -45.7 144.4
ch-11-04 18 -45.9 144.5
ch-11-04 21 -45.9 144.1
ch-11-04 24 -45.8 144.2
ch-11-04 27 -45.7 144.6
ch-11-04 30 -45.6 144.9
ch-11-04 33 -45.5 145
ch-11-04 36 -45.5 145.1
ch-11-04 39 -45.4 145.2
ch-11-04 42 -45.2 145.3
ch-11-04 45 -45.3 145.6
ch-11-04 48 -45.2 145.9
ch-11-04 51 -45.1 145.8
ch-11-04 54 -45 145.9
ch-11-04 57 -45 146.2
ch-11-04 60 -44.9 146.5
ch-11-04 63 -44.9 146.6
ch-11-04 66 -44.8 146.8
ch-11-04 69 -44.8 146.9
ch-11-04 72 -44.7 146.9
ch-11-04 75 -44.7 147.2
ch-11-04 78 -44.6 147.3
ch-11-04 81 -44.6 147.6
ch-11-04 84 -44.4 147.8
ch-11-04 87 -44.3 148.1
ch-11-04 90 -44.3 148.3
ch-11-04 93 -44.2 147.9
ch-11-04 96 -44.2 147.5
ch-11-04 99 -44 147.4
ch-11-04 102 -44 147.5
ch-11-04 105 -43.9 147.6
ch-11-04 108 -43.8 147.6
ch-11-04 111 -43.7 147.5
ch-11-04 114 -43.6 147.7
ch-11-04 117 -43.5 147.6
ch-11-04 120 -43.5 147.7
ch-11-04 123 -43.4 148.2
ch-11-04 126 -43.3 148.4
ch-11-04 129 -43.2 148.6
ch-11-04 132 -43.1 148.7
ch-11-04 135 -43 148.6
ch-11-04 138 -42.9 148.8
ch-11-04 141 -43 149
ch-11-04 144 -42.8 148.9
ch-11-04 147 -42.5 148.9
ch-11-04 150 -42.7 149.2
ch-11-04 153 -42.6 149.2
ch-11-04 156 -42.6 149.2
ch-11-04 159 -42.4 149.4
ch-11-04 162 -41.9 149.6
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Hole_ID From Dip Azimuth
ch-11-04 165 -42.3 149.5
ch-11-04 168 -42.2 149.5
ch-11-04 171 -42.2 149.5
ch-11-04 174 -42 149.3
ch-11-04 177 -41.9 149.5
ch-11-04 180 -41.9 149.7
ch-11-04 183 -41.8 149.6
ch-11-04 186 -41.7 149.8
ch-11-04 189 -41.7 150.1
ch-11-04 192 -41.5 150.3
ch-11-04 195 -41.4 150.1
ch-11-04 198 -41.4 149.9
ch-11-04 201 -41.1 150
ch-11-04 204 -41 149.8
ch-11-04 207 -40.9 149.7
ch-11-04 210 -40.9 149.7
ch-11-04 213 -40.9 149.9
ch-11-04 216 -40.7 149.7
ch-11-04 219 -40.7 149.7
ch-11-04 222 -40.6 149.9
ch-11-04 225 -40.7 149.6
ch-11-04 228 -40.8 149.3
ch-11-04 231 -40.7 149.1
ch-11-04 234 -40.8 149.1
ch-11-04 237 -40.8 149.4
ch-11-04 240 -40.6 149.1
ch-11-04 243 -40.6 149.3
ch-11-04 246 -40.4 149.6
ch-11-04 249 -40.4 149.6
ch-11-04 252 -40.2 149.5
ch-11-04 255 -40.2 149.5
ch-11-04 258 -40 150
ch-11-04 261 -40 150
ch-11-04 264 -39.8 149.6
ch-11-04 267 -39.8 149.5
ch-11-04 270 -39.6 149.7
ch-11-04 273 -39.5 150.1
ch-11-04 276 -39.4 150
ch-11-04 279 -39.3 150.4
ch-11-04 285 -38.5 152.4
ch-11-05 0 -45.1 318
ch-11-05 3 -44.7 319.5
ch-11-05 6 -45.7 319.7
ch-11-05 9 -46.1 319.6
ch-11-05 12 -45.9 319.7
ch-11-05 15 -45.8 319.8
ch-11-05 18 -45.8 319.9
ch-11-05 21 -45.7 320
ch-11-05 24 -45.6 320.1
ch-11-05 27 -45.5 320.1
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Hole_ID From Dip Azimuth
ch-11-05 30 -45.5 320.3
ch-11-05 33 -45.4 320.3
ch-11-05 36 -45.3 320.4
ch-11-05 39 -45 320.5
ch-11-05 42 -45.1 320.6
ch-11-05 45 -45 320.7
ch-11-05 48 -45 320.8
ch-11-05 51 -44.9 320.8
ch-11-05 54 -44.8 320.9
ch-11-05 57 -44.7 321
ch-11-05 60 -44.7 321.1
ch-11-05 63 -44.6 321.1
ch-11-05 66 -44.5 321.2
ch-11-05 69 -44.4 321.2
ch-11-05 72 -44.3 321.3
ch-11-05 75 -44.3 321.3
ch-11-05 78 -44.2 321.3
ch-11-05 81 -44.1 321.4
ch-11-05 84 -44.1 321.5
ch-11-05 87 -44 321.5
ch-11-05 90 -43.9 321.7
ch-11-05 93 -43.9 321.7
ch-11-05 96 -43.8 321.8
ch-11-05 99 -43.6 321.9
ch-11-05 102 -43.6 322
ch-11-05 105 -43.5 322.1
ch-11-05 108 -43.3 322.2
ch-11-05 111 -43.3 322.3
ch-11-05 114 -43.2 322.4
ch-11-05 117 -43.1 322.5
ch-11-05 120 -43 322.6
ch-11-05 123 -42.9 322.7
ch-11-05 126 -42.8 322.8
ch-11-05 129 -42.7 322.9
ch-11-05 132 -42.6 323
ch-11-05 135 -42.5 323.1
ch-11-05 138 -42.4 323.3
ch-11-05 141 -42.3 323.4
ch-11-05 144 -42.2 323.4
ch-11-05 147 -42.1 323.5
ch-11-05 150 -42 323.6
ch-11-05 153 -41.9 323.7
ch-11-05 156 -41.9 323.7
ch-11-05 159 -41.7 323.8
ch-11-05 162 -41.6 323.9
ch-11-05 165 -41.5 324
ch-11-05 168 -41.5 324
ch-11-05 171 -41.5 324.1
ch-11-05 177 -41.2 324.2
ch-11-06 0 -48.2 135
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ch-11-06 6 -48.2 135
ch-11-06 9 -46.3 135
ch-11-06 12 -45.7 135.2
ch-11-06 15 -45.5 135.4
ch-11-06 18 -45.4 135.5
ch-11-06 21 -45.4 135.5
ch-11-06 24 -45.4 135.6
ch-11-06 27 -45.4 135.7
ch-11-06 30 -45.3 135.8
ch-11-06 33 -45.3 135.8
ch-11-06 36 -45.5 135.9
ch-11-06 39 -45.1 136
ch-11-06 42 -45.2 136.1
ch-11-06 45 -44.9 136.2
ch-11-06 48 -45 136.3
ch-11-06 51 -45.1 136.4
ch-11-06 54 -45.1 136.5
ch-11-06 57 -45 136.6
ch-11-06 60 -44.9 136.7
ch-11-06 63 -44.9 136.8
ch-11-06 66 -44.9 136.9
ch-11-06 69 -44.8 136.9
ch-11-06 72 -44.8 137
ch-11-06 75 -44.8 137.1
ch-11-06 78 -44.9 137.1
ch-11-06 81 -44.8 137.2
ch-11-06 84 -44.8 137.3
ch-11-06 87 -44.6 137.4
ch-11-06 90 -44.6 137.5
ch-11-06 93 -44.6 137.7
ch-11-06 96 -44.5 137.7
ch-11-06 99 -44.4 137.9
ch-11-06 102 -44.4 138
ch-11-06 105 -44.3 138.1
ch-11-06 108 -44.3 138.2
ch-11-06 111 -44.3 138.4
ch-11-06 114 -44 138.5
ch-11-06 117 -44 138.6
ch-11-06 120 -43.9 138.8
ch-11-06 123 -43.7 138.9
ch-11-06 126 -43.6 139
ch-11-06 129 -43.5 139.1
ch-11-06 132 -43.4 139.3
ch-11-06 135 -43.2 139.4
ch-11-06 138 -43.2 139.5
ch-11-06 141 -43.1 139.6
ch-11-06 144 -42.9 139.7
ch-11-06 147 -42.8 139.8
ch-11-06 150 -42.8 139.9
ch-11-06 153 -42.7 140
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ch-11-06 156 -42.7 140.1
ch-11-06 159 -42.6 140.3
ch-11-06 162 -42.5 140.4
ch-11-06 165 -42.1 140.6
ch-11-06 168 -42.2 140.7
ch-11-06 171 -42 140.8
ch-11-06 174 -41.9 141
ch-11-06 177 -41.8 141.1
ch-11-06 180 -41.6 141.2
ch-11-06 183 -41.5 141.3
ch-11-06 186 -41.4 141.4
ch-11-06 189 -41.3 141.5
ch-11-06 192 -41.1 141.7
ch-11-06 195 -41 141.8
ch-11-06 198 -41 141.9
ch-11-06 201 -40.8 142
ch-11-06 204 -40.7 142.1
ch-11-06 207 -40.7 142.3
ch-11-06 210 -40.7 142.4
ch-11-06 213 -40.5 142.6
ch-11-07 0 -47.5 149.1
ch-11-07 12 -47.5 149.1
ch-11-07 15 -45.3 150.1
ch-11-07 18 -45.4 150.2
ch-11-07 21 -45.3 150.2
ch-11-07 24 -45.2 150.3
ch-11-07 27 -45.2 150.4
ch-11-07 30 -45 150.5
ch-11-07 33 -45 150.6
ch-11-07 36 -45 150.7
ch-11-07 39 -44.9 150.7
ch-11-07 42 -44.9 150.8
ch-11-07 45 -44.7 150.9
ch-11-07 48 -44.8 151
ch-11-07 51 -44.7 151.1
ch-11-07 54 -44.7 151.2
ch-11-07 57 -44.7 151.3
ch-11-07 60 -44.7 151.4
ch-11-07 63 -44.6 151.5
ch-11-07 66 -44.5 151.6
ch-11-07 69 -44.5 151.7
ch-11-07 72 -44.5 151.7
ch-11-07 75 -44.5 151.9
ch-11-07 78 -44.5 152
ch-11-07 81 -44.4 152.1
ch-11-07 84 -44.3 152.2
ch-11-07 87 -44.1 152.4
ch-11-07 90 -44.2 152.5
ch-11-07 93 -44.1 152.7
ch-11-07 96 -44 152.8
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ch-11-07 99 -43.8 152.9
ch-11-07 102 -43.8 153
ch-11-07 105 -43.6 153.2
ch-11-07 108 -43.6 153.3
ch-11-07 111 -43.6 153.4
ch-11-07 114 -43.5 153.5
ch-11-07 117 -43.4 153.7
ch-11-07 120 -43.3 153.7
ch-11-07 123 -43.2 153.8
ch-11-07 126 -43.1 153.9
ch-11-07 129 -43 154
ch-11-07 132 -43 154.1
ch-11-07 135 -42.9 154.3
ch-11-07 138 -42.9 154.4
ch-11-07 141 -42.7 154.6
ch-11-07 144 -42.6 154.7
ch-11-07 147 -42.4 154.9
ch-11-07 150 -42.3 155
ch-11-07 153 -42.2 155.2
ch-11-07 156 -42.2 155.3
ch-11-07 159 -42 155.5
ch-11-07 162 -41.9 155.6
ch-11-07 165 -41.8 155.9
ch-11-07 168 -41.7 156.1
ch-11-07 171 -41.6 156.3
ch-11-07 174 -41.6 156.4
ch-11-07 177 -41.3 156.6
ch-11-07 180 -41.3 156.7
ch-11-07 183 -41.2 156.9
ch-11-07 186 -41.1 157.1
ch-11-07 189 -41 157.2
ch-11-07 192 -40.9 157.4
ch-11-07 195 -40.6 157.6
ch-11-07 198 -40.7 157.7
ch-11-07 201 -40.6 157.9
ch-11-07 204 -40.5 158
ch-11-07 207 -40.4 158.2
ch-11-07 210 -40.3 158.3
ch-11-07 213 -40.3 158.4
ch-11-07 216 -40.2 158.5
ch-11-07 219 -40.5 158.6
ch-11-07 222 -40.1 158.8
ch-11-07 225 -40 158.9
ch-11-07 228 -39.9 159
ch-11-07 231 -39.7 159.2
ch-11-07 234 -39.6 159.3
ch-11-07 237 -39.6 159.4
ch-11-07 240 -39.4 159.6
ch-11-07 243 -39.3 159.7
ch-11-07 246 -39.1 159.8
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ch-11-07 249 -39 159.9
ch-11-07 252 -38.9 160.1
ch-11-07 255 -38.9 160.2
ch-11-07 258 -38.8 160.3
ch-11-07 261 -38.7 160.4
ch-11-07 264 -38.6 160.5
ch-11-07 267 -38.5 160.7
ch-11-07 270 -38.5 160.8
ch-11-07 273 -38.3 160.9
ch-11-07 276 -38.2 161
ch-11-07 279 -38.2 161.2
ch-11-07 282 -38.2 161.3
ch-11-07 285 -38 161.4
ch-11-07 288 -37.9 161.5
ch-11-07 291 -37.8 161.6
ch-11-07 294 -37.8 161.7
ch-11-07 297 -37.7 161.8
ch-11-07 300 -37.6 161.9
ch-11-07 303 -37.6 162
ch-11-07 306 -37.6 162.1
ch-11-07 309 -37.6 162.2
ch-11-07 312 -37.5 162.3
ch-11-07 315 -37.5 162.4
ch-11-07 318 -37.5 162.4
ch-11-07 321 -37.4 162.5
ch-11-07 324 -37.4 162.7
ch-11-07 327 -37.3 162.8
ch-11-07 330 -37.3 162.9
ch-11-07 333 -37.2 163
ch-11-07 336 -37.2 163.1
ch-11-07 339 -37.2 163.1
ch-11-07 342 -37.1 163.2
ch-11-08 0 -48.9 148.1
ch-11-08 0 -48.9 148.1
ch-11-08 3 -46.8 146.6
ch-11-08 3 -46.8 146.6
ch-11-08 6 -45.7 145.8
ch-11-08 6 -45.7 145.8
ch-11-08 9 -45.4 145.8
ch-11-08 9 -45.4 145.8
ch-11-08 12 -45.7 145.9
ch-11-08 12 -45.7 145.9
ch-11-08 15 -46.1 146.3
ch-11-08 15 -46.1 146.3
ch-11-08 18 -46.1 146.5
ch-11-08 18 -46.1 146.5
ch-11-08 21 -45.9 146.6
ch-11-08 21 -45.9 146.6
ch-11-08 24 -45.7 146.8
ch-11-08 24 -45.7 146.8
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ch-11-08 27 -45.7 147
ch-11-08 27 -45.7 147
ch-11-08 30 -45.8 147.3
ch-11-08 30 -45.8 147.3
ch-11-08 33 -45.7 147.6
ch-11-08 33 -45.7 147.6
ch-11-08 36 -45.8 147.8
ch-11-08 36 -45.8 147.8
ch-11-08 39 -45.9 147.9
ch-11-08 39 -45.9 147.9
ch-11-08 42 -45.9 147.9
ch-11-08 42 -45.9 147.9
ch-11-08 45 -46.1 147.9
ch-11-08 45 -46.1 147.9
ch-11-08 48 -46.1 148.2
ch-11-08 48 -46.1 148.2
ch-11-08 51 -45.8 148.5
ch-11-08 51 -45.8 148.5
ch-11-08 54 -45.6 149.2
ch-11-08 54 -45.6 149.2
ch-11-08 57 -45.6 149.5
ch-11-08 57 -45.6 149.5
ch-11-08 60 -45.5 149.5
ch-11-08 60 -45.5 149.5
ch-11-08 63 -45.5 149.7
ch-11-08 63 -45.5 149.7
ch-11-08 66 -45.1 149.9
ch-11-08 66 -45.1 149.9
ch-11-08 69 -45.3 149.9
ch-11-08 69 -45.3 149.9
ch-11-08 72 -45.2 150
ch-11-08 75 -45.2 150
ch-11-08 78 -45.2 150
ch-11-08 81 -45.1 149.9
ch-11-08 84 -45.1 149.8
ch-11-08 87 -45 149.8
ch-11-08 90 -44.9 149.9
ch-11-08 93 -44.8 149.9
ch-11-08 96 -44.7 150
ch-11-08 99 -44.7 150.1
ch-11-08 102 -44.7 150.2
ch-11-08 105 -44.6 150.2
ch-11-08 108 -44.7 150.2
ch-11-08 111 -44.6 150.3
ch-11-08 114 -44.5 150.3
ch-11-08 117 -44.5 150.3
ch-11-08 120 -44.4 150.3
ch-11-08 123 -44.4 150.4
ch-11-08 126 -44.4 150.4
ch-11-08 129 -44.3 150.5
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ch-11-08 132 -44.3 150.5
ch-11-08 135 -44.2 150.6
ch-11-08 138 -44.1 150.7
ch-11-08 141 -44 150.8
ch-11-08 144 -43.8 150.8
ch-11-08 147 -43.7 150.9
ch-11-08 150 -43.6 150.9
ch-11-08 153 -43.7 150.9
ch-11-08 156 -43.6 150.9
ch-11-08 159 -43.6 151
ch-11-08 162 -43.6 151
ch-11-08 165 -43.6 151.1
ch-11-08 168 -43.6 151.2
ch-11-08 171 -43.5 151.3
ch-11-08 174 -43.4 151.2
ch-11-08 177 -43.3 151.2
ch-11-08 180 -43.4 151.2
ch-11-08 183 -43.4 151.2
ch-11-08 186 -43.5 151.2
ch-11-08 189 -43.5 151
ch-11-08 192 -43.7 151
ch-11-08 195 -43.7 150.9
ch-11-08 198 -43.9 150.8
ch-11-08 201 -43.8 150.6
ch-11-08 204 -43.9 150.4
ch-11-08 207 -48.8 150.2
ch-11-08 210 -43.9 150.1
ch-11-08 213 -44 150.1
ch-11-08 216 -44.1 150.1
ch-11-08 219 -44.1 150
ch-11-08 222 -44.4 150
ch-11-08 225 -44.2 149.9
ch-11-08 228 -44.3 149.9
ch-11-08 231 -44.4 149.9
ch-11-08 234 -44.5 149.9
ch-11-08 237 -44.5 149.9
ch-11-08 240 -44.3 149.9
ch-11-08 243 -44.2 149.9
ch-11-08 246 -44.2 149.9
ch-11-08 249 -44.2 149.8
ch-11-08 252 -44.2 149.8
ch-11-08 255 -44.3 149.7




