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INTRODUCTION 

The purpose of the geophysical sutyey was to hopefully outline the contact between the complex and 
country rock, delineate any structural trends and delineate potential areas of biotite/pyroxenite 
mineralization. \Vith the demand for organic foods coupled w'ith the increase in potassium fertilizer 
value the Spanish River Carbonatite could be an excellent source of organic potassium fertilizer. '{be 
potassium is found interlayered within biotite mica. 

The survey was conducted between the dates of September 12th and September 20th 2008. The 
survey was conducted over claims S4226779, S1214615, 378893, 378894, 359399 and 359400. The 
grid was broken into north and central grids. The notthem grid covered an area of fractured, 
fenitized quartz monzonite, ",";th numerous rusty wvite veins and a low enclosed area believed to be 
part of the complex. Previous trencrung was unable tu penetrate bedrock. The geophysical survey 
was conducted in the hope of delineating potential diamond drilhng targets. 

The central grid ::;tarted over the current quarry and eXlended into an area of known vermiculit<: 
mineralization. Trenching over this area was unsuccessful in penetrating through the weathered 
residuum into bedrock. The central survey was completed for two purposes. The ftrst was to 
delineate tht' area of vermiculite. This again was to determine potential drill targets over an area that 
had good biotite potential. The second reason for the central grid was to establish a benchmark for 
known mll1eralization so that it could be llsed to compare geophysical responses over other areas of 
the property. 

The geophysical survey employed a fluxgate magnetometer and a Phoenix VLF. The survey was 
conducted by John Slack, Peter Slack and Chris Caron. John Slack ran the survey lines utilizing a 
compass and chain. i\ll stations were then recorded with a l\IageUan GPS. Peter Slack was 
responsible for magnetometer readings while Chris Car;)O operated the VLF. All geophysical 
infonl1arion 'was recorded by John Slack. 
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PROPERTY DESCRIPTION AND HISTORY 

PREVIOUS WORK 

In 1955 J ohns-Mansville Company performed a ground magnetometer survey over what is now 
referred to as the Spanish River Carbonatite Complex. The purpose for this survey was to find 
vermiculite. 111C Ontario Department of Mines in 1962 reinterpreted this data, which outlined an 
oval shaped magnetic high, which they believed to be a Gu:bonatite. 

In 1968 Union Carbide Exploration made a rough surface geological map and drilled a 1746-foot 
drill hole in search of niobium, copper and rare earths. Outcrop of the Carbonatite is scarce and the 
main o,,-al shape and size of the deposit was primarily the result of magnetometer work and the one 
drill hole. 

J enmac Company Ltd. in 1960 completed a trenching program. This work was the basis of the 1962 
ODM work and geological mapping by L:nion Carbide. It was also the point of reference for the 
Junior 1\iine Services Ltd. OMS) 1996 trenching program ultimately leading to the Bums Mine. 

In 1975 International Minerals and Chemical Corp. completed a seismic survey over the complex in 
an effort to determine overburden thicknesses. "1 hi,; was followed up with four reverse-circulation 
drill holes in an attempt to locate residual apatite. This work has been reinterpreted and included in 
JMS's 1996 trenching and stripping work. Of particular significance is the depth of what is referred 
to in the seismic data as the dense layer. Trenching has revealed that this dense layer represents a 
residuum capping the bedrock. This work has been used to establish nre reserves for the residuum 
covering the 1962 bulldozer trenches and 1996 follow-up trenching program. At the present time 
the residuum, whether carbonatite or biotite-pyroxenite represents the mined product. 

Ron Sage from l'viinistry of Northern l'viines and Development completed a geological report on the 
complex in 1987. Dr Sage has subsequently visited the site on several 0(:cas10n5 to review work 
conducted by AMP. 

From 1955 through to 1975 no niobium, uranium and residual apatite mineralization was located. 
Ironically, this feature of the Spanish River Carbonatite coupled with unusually high sovite content 
makes it ideal for organic agricultural use. 

The original Spanish RiYer property consisted of six mwing leases and 5 unpatented claims in 
Venturi and Tofflemire Townships. All claims originally were woo,) mvned by Junior i\iine Services 
Ltd. ("JMS"). In 1999 Agricultural1\iineral Prospectors Inc. (AMP) was incorporated and optioned 
the property from ]MS. The new company was formed to run all activities associated with the 
Spanish River Property and IS controlled and run by the principles ofJMS. Chris Caron and John M. 
Slack hold the unpatented claims in tmst. Subsequent staking has added an additional 6 claims, 
which are held by either John M. Slack or Chris Caron in trust on behalf of r\MP. The list of leases 
and mining claims that comprise the Spanish River Property are Listed in table: 1. 

The property was optioned because of the likelihood of locating sufficient reserves of the minerals 
calcite, apatite, biotite and vermiculite for the purpose of selling to organic farmers, market and 
backyard gardeners. From 1994 through to 1996. JMS conducted several site visits collecting 
samples, preliminary geolOgical mapping and assaying. The purpose of the sampling was to 
determine consistency of material and potential toxic elements. This was critical to ensure Spanish 
River Carbonatite would be approved under the organic guidelines. The samples collected were 
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crushed, screened and used in garden rest pl()ts and fed as min~ral supplement to small tlocks of L1\'er 
hem. Coinciding \vith these acti\'ities .lMS began e';tensi"e market studie~ and research into organic 
agncultur:ll practices and accepted soil mineral amendmcllts. 

In FY)(i J "IS conducted a trenching and bulk sample prtlgram to delineate putential zones of afore 
mcnnoned minerals, either alolle our combined. The program \vas SHCCl.'ssful m three areas 
that cOllld be used as a ,;ource of nutrients and soil amendmenrs for agriculture .. \s a result a 
IOn tonne bulk sample was taken and shipped to 'HII' t;ml1S ill Southern Ollt'lrio. This material was 
used in test gardens 011 the turf applications. 1m er hen mineral supplement and finally field 
trials in the Chatham-Kent area, 

l,'ollowing these initial trials we began a comprehensi\T research and imcstigatlon of soil mineral 
deficiencies, organic and COnycnll0nal farming practices. \veather1l1g characteristics of Spanish RilTr 
Carbona tite induding soil ;scochemi:; tn and biogeochemistry. I ,'rom) anua r\ 1 <)<)1-) until to i\ lay 200(1 
this \\as the total focus and onk business activit\' clrricd out b\ ,\MI>, elTl.p\<)I'ing three people full 
ume. I n the spnng of 2noo .\\11' commenced an adnmced c:(plorarlotl ptrJ).?;fam comprising of 
stripping, trenching, sampling and a second [(JOO metnc IOnn'~ bulk That same l'ear . \J\[P 
obtained a {Iuarn' perm:t covering the original six patetHcd claims. To date :lpproximateh' 2-+,U()() 
tonne;; has been <Juarried and distributed in Om;;rio. (Judxc, \' ermoJ:!, New York. Michigan, 
Penl1slkania and \'irgiwa. 

CURRENT EXPLORATION PROGRAMS 

In 1<)t)() the oni1:ina1 a small test pil ()f) claim 31)()2K41 located an area ()f ma;:.sivc sO\·ite hosted in 
fenirized 'juart% 1T1onzoo:.te. The oO\'ile located in du:, area was of PUrlt\' and lacked biotite, 
apatite and magnetite mIneralization. Trenching and prosrecting activities in thi.., area started in the 
fall of ~()()~, 

In 20113 a total of t) trenches and one test pit han' bccn e:\cayatcd to define what was referred to as 
1.011e -I. Tlli, \vork was :lbk to cut and delineate numer()us s()"ite \'eins and seams none of the111 of 
any economlC The area exposed IS predomitl:1l1tl\' fenltiz{'c\ host LJuartz monzonite with 
an abundance of fracture fillings comprised of sO\·ite and pyroxene, The "m'ire 'w-ins, though of high 
purifY ar .. · llarrO\v and discontinuous in this \-icinit\', 

2()O...f. l'xplored a series of altered knitl', SOI"l[e t1oa! boulders, gcologlCal mapping and prebminary 
scintillometer 

~()OS exploration actlyill":; started to (Taluate the rock soyi!e underneath the residuum layt·r. 

2()()G exploration concentrated on Iw)tite mmcrali%ali'm in the hope of finding ~ufficient quantity to 
start test plots and develop potential market. 

Location and Access 

The Spanish RivC1' Carbonat'ite (~()mplex straddles the common boundar"\" of Venturi and Toft1c1111re 
Tmvnships lust sOllth of a sharp bcnd in the Sparmh River known as the "J :tbo\\"". The properry is 
cut lJ\' numerous, \Tn' well maintained. logging roads. 

:\cce% to the property!> \"ia rhl' I'ox Lake I.ndge road. which 1ums ()ff highway 144 at Cartier. 
hom Cartier it IS ~s km to the property. ,\t present .\l\[[l and I·ux Lake J ,odge ma1l1tains the main 
road, ,\11 river and creek crossing ha\T had cukerts and bndges pm III place lu handle hea\'\' 
trucks. Road lllfrastructufe is excellent and required Hry linie upgrade. 
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Cartier is the cl()se~t town, a 'ullaf':l' ,,,ith approximateh' JOU inhabitants. \\'ithin the town limns 1:< a 
rail ~pur O\vlwd by CPR. Sudbur~' is approximatdv 3il kilometn:, south of Cartier on highwa,' 144. 
Total tiri\ing time from Sudbun' Ii) the property j~ 11

, hours . 

. \(commodation was at Saunder~ Grcenhou~e located ()n highway 1+4 between Chelmsford and 
Dowlinf':, Ontario. 

MINING CLAIMS & LEASES 

The Spanish River Carbollarite Comple" property consisted of 14 1nimn)!; claims and 6 leased 
located in Toffkmire ,1ml Venturi town,;hips, district of Sudbury. The mining claims are lOon." 
o\.\'ncd bv .\gricuhural I\fineral Prospectors Inc. and held in (nIsi b\' Chris Caron (C38620) and John 
Slack 

Table: 1- Claims and Leases Comprising Spanish River Property 

I\Jining Claims 'C()wl1ship Ownership Recordl,d Holder L:xpiry Date \'('ork Reg'd. 

121+616 Ventun .\1\1P Inc. /uhn Slack Oct. 30 20(11-: -tilO 

1214615 \' c'nturi ,\l\IP Tnc. lohn Slack Ocr. 3()~1 lOx gill) 

11983-+0 \'cnrun ,\MP lnc. loiln Slack OCL 30 2()UH SO\) 

3()19268 \' cllturi \\[J) Inc. \1\11' Inc. . \ pnl 25 21)1l<) 160n 

)() I 9269 Venturi ,\[\lP Inc. ,\[\IP Inc. Sept. 24 200<) 1 ()t){) 

·j.226778 Venturi .\1\1]> Inc. .\i\[P Inc. ( )ct. 26 :;1 II.)~) 400 

,.226779 'i() lt1cmirc ,\\IP Inc. .\J\[P Inc. ( )ct 26 ::00<) lW() 

339399 \' ('ntm! \,\IP Inc. ,\\ fll Inc. 

3S94{)1l \. Clltlln ,\.\IP Inc ,\.\lP Inc. 

)77231 \'cnturi ,\i\IP Inc. ,\;\[1' Inc 

371-:212 "\' enturi .\!'vlP Inc. ;\\IlJ Inc. 

378894 Toftkmin .\[\11> Inc. .\i\lP Inc. 

378893 Toftk-mire ,\,,[P Inc \i\[P Inc. 

6 
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GENERAL GEOLOGY OF SPANISH RIVER COMPLEX 

The Spanish River Carbonacire emplacement occurred between 1790 ± 90 \Ia to 1883 ± 95 Ma the 
same time as the Sudbury norite. This that the to alkalic magmatic events are related and 
the Sudbury emptive may account for the alkaline gla:-ses of the Onaping Formation. 

The Spanish River Carbonatite Complex is enveloped in a halo of fenitized granitic rocks. 
Carbonatite rocks with a high silicate mineral content occur along the periphery of the body. Lower 
silicate carbonatite occurs toward the core. The contact between fenicized wall rock and carbonatite 
appears to be over a maXImum thickness of 300 metres. This observation is based on the trenching 
program and the Union Carbide drill hole. This area is referred to as the "Transition Zone" and is a 
banded and brecciated assemblage of layered biotite sm-ite, fenite and mafic rocks. The transition 
zone appears to be a result of contact metamorphism and metasomatism. Discreet lenses bands and 
veins of high purity sovite have been located in this zone. The sovites in this area appear to have 
higher quantities of magnetite, vermiculite and apatite. The second classification of the complex is 
referred to as the "Outer Core". This classification is used for the purpose of describing the 
trenching program and is adopted from a drill hole completed in 1968, by Union Carbide. The outer 
core is very similar to the transition zone ,vith exception of a marked increa~.e in sovite (calcite). The 
third and last classification of the complex is the "Inner Core", compnsed almost entirely of sovite. 

The main characteristic that distinguishes the Spanish River Carbonatite from other carbonatite 
complexes 111 northern Ontario is the very high content of sovite verses mafic rock components. 

REGIONAL STRUCTt'RAL GEOl"OGY 

The Spanish River Complex Carbonatite Complex lies \v1thin the ,\biI1bi Subprovince of the 
Superior Province of the Canadian Shield. The complex occurs along a north-south striking fault 
zone along the west side of the Sudbury Basin. According to the 1987 O.G.S. Study 30 this fault 
system maybe a graben structure branching off the Ottawa-Bonnechere graben, a system hosting 
carbonatite-alkalic rock complexes in the Nipissing area. 

Airphotos of the region also 
regional lineaments. 

the complex occurs at the point of intersection of a number of 

SPANISH RIVER COMPLEX STRLCTURE 

Shearing and brecciation of the enveloping quartz monzonite is common. Fractures are commonly 
filled with mafic pyroxenes, amphiboles and calcite. There i8 e,-idence in the trenching and the 
Union Carbide drill hole that blocks of fenite have peeled of the walls and are incorporated into the 
complex. Banding of fenites and :;o>'ite is common. 

Post faulting has not been encountered at this time. Ine heterogeneous mixture and lack of outcrop 
makes it very difficult at this time to suggest that post faulting has occurred. 
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FENITIZED QUARTZ MONZONITE 

The host rock enclosing the Spanish River Complex is massh'e, medium grained pink quartz 
monzonite. In contact with the complex the cluartz monzonite has been fenitized. 111e granitic rock 
becomes mottled pink and green-blue in colour. Sodic amphibok and pyroxene have replaced the 
quartz in the quartz monzonite. 

The fenitized quartz monzonite is brecciated and intruded by dark green mafic veins. Carbonate is 
commonly associated with the veins and fracture fills. The closer to the intrusive the greater the 
number of mafic and calcite filled fractures and veins. 

SPANISH RIVER CARBONATITE COMPLEX -. TRANSITION ZONE 

The transition zone is predominantly fenite, but exhibits less brecciation and more banding. There is 
a marked increase of sovite veins, lenses and bands. The purity of the sovitc in this zone varies from 
45% CaeO, to nearly pure. The yariations and type~ of accessory mineral found in the sovite is as 
follow:;: 

• Vemuculite 0 to 15"~) 

• Biotite - 0 to 15'~() 

• l'vlagnelite 0 to SOo 

• PYrrhotite 0 to 5% 

• Apatite 0 to 5% 

Numerous lenses and veins of clean calcite (soyite) have been located through the trenching 
program, which occur in what previou:-;ly would have been described as the transition zone. It is 
from one of these lenses that the 1996 bulk sample \vas taken. 

SPANISH RIVER CARBONATITE COMPLEX - OCTEH. CORE 

The actual contact between the transition zone and outer core is not well defined and is based on the 
degree of sovite verses fenite present and overburden thickness.. \Xl1ere there is a sharp increase in 
overburden is the logical location for the contact between the complex and altered host rock. The 
approximate thickness of the outer core based on the above observations would be 200 metres. 1ne 
outer core appears only to outcrop along the road where Vem No.3 is located. A vertical rotary 
percus"ion hole (fP-2) drilled, in 1975, in this vicinirv encountered 15 feet of overburden. Ibis is 
also in the vicinity of test pits, which exposed decomposed sovite very similar to TP-2. 

8 
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In the O.(;.s. Study, Ril'er Clr/JolluJiie .. the outer core i~ described as the Outer 
Phasc. The outer phase b:l~ed on this repon lS comprised of,yenite, pyruxenite, ijolite and biotite 
,;ovitc. 

h>r the pUlvme of this report the de,cnptlo11 of tlie composition for [hI.' outer corc !s fmm the 
L nion Carbide drill bole. 

d,;[/relllt. 

lJJttlor "lilell' Ix 110 tltpn',jabie 
oj bil)tite ml!l/lI.IOW JOl'lie Ivilll Jl)ml' p/J}n1lOtilt {mel 

/Oi}i} '4" ilnd '3.?9: BdJJ!een 1339' 

Nii,LUffCIL." t~'"I)j"t:Jefil ill bl)th .for/Ie ilml the "ralJ1T)JIlle. 

,gramplJlh, JlJl'ilt' il!'/ltJiotlJ. w/Jidl 17M;' I>e eilliel" JOri!t }}Jilh rI ill! /luiOlU. or 

whkh btlJ beet! Illr/}(lfhl/eti. f!/ eith'l' «ue. llli' dirk mil1C1w:, . YJlulifNle lIJl (1) The 
if! 1/11,1' 'cdiOf! dr': :"':'''1), 3:'''" "lid +f)"(J fY,"t;!',·/.'1',911 

.\11 preyious trenching, geologICal mapping, bulk :-;ampling has been located il1 the outer core. 
Outcn 'p expo~ure \vas poor. Trenchl1l?; has located smlte mineralization in t<lur separate ar(~as. 
Prospecting and geological mapping has located sO\'lte bedrock in two localities. 

The 19<)() tTcnchin?; program was carril'd out almo,:! entircl~" O\T1' this zont· cmTring HOO metres of 
:;trike length alon?; the \,'Cstern contact of the complc:-::. The ap[)foximate thickness of the tnmsition 
zone oater core is approximatek 3U() metres. 

The trenching program located ,:e\eral areas of economic interest. For tLe purpose of describin?; 
these areas the\ \vill be described as follows: 

• 1.0l1C No. 1 - area "here the j 110 tonne bulk S>lmple was taken and rhe best continuous high 
grade CaCO, h;lS been located to date. 

• l.o11c No. ~ area that had been stripped t~)r a potential bulk sample in 1996, contained a blend 
of calcite, apatite, biotite, H;'nniculite \vith minor silicocarbonatite and p'Toxenicic rocks. In ::WOO 
a lOon tonne bulk sample was taken. In ~(I()l the area it' the Burns Aline current 4ual'l'Y location. 

• Lone 1\:0. 3 - area that was ()riginalk ~ampkd in I ()93 and contained mineral composition 
similar to Zone !\:o.~. The main difference i;.; a marked increase in biotite and \'Crmiculite 
content. This area contains larf';l' reserycs ()f residuum. 

• l.ol1e ]'..io . .f -- area of fracture filled ;;O\'ire and pyroxenite \'eins within \vell fcnitizcd 4uartz 
1110l1Zomte. Large SO\-il<:: resenTS anticipated under tine :-trafiticd sand along borders of this 
zone. 

• Road Zone area of high purit\, calcite banded \vi [h magnetite, pvwxellc ncb sovite. 

• Residual Vermiculite 
\Trmiculire. 

rhis area measures ~2m "~ 32m and is compLi.;cd of at least 5()" 0 fine 

9 
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SPANISH RIVER COMPLEX - INNER CORE 

The inner core of the Spanish River Complex is entirely covered by a thick layer, + 100 feet, of 
overburden. Descriptions provided from various sources all relate back Union Carbide diamond drill 
hole. "\11 descriptions use calcite content to describe and class:if)' the inner core. Concentrations of 
calcite (sovite) increase closer to the centre of the complex. 

For the purpose of this report Union Carbide's description (refer to Appendix 8) was used to 
describe the inner core. Cnion Carbide describes the inner core being comprised almost entirely of 
biotite/magnetite sovite, with minor sections of gramphite. Accessory minerals found were 
pyrrhotite, chalcopyrite and apatite. 

LITHOLOGIC UNITS FOR THE SPANISH RIVER CARIBONATITE 

CENOZOIC 

PLEISTOCENE "\ND RECENT 

River deposits, stream and swamp deposits, Glacial Deposits - sand and gravel 

U n(onjol7nity 

PROTEROZOIC 

SPANISH RIVER C\RBONATITE COMPLEX 

Inner Core 

Outer Core 

Fracture fillings 

ARCHEAN 

Fenitized and brecciated quartz monzonite 

Quartz monzonite 

(Adapted/rom Table: 1 /{p, 10. O(S Study 30. Spanish River Carbona/itf Com,tJle.,:. Roll S,{p,e. 1987) 

10 
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SYMBOLS 

• TP3 

- - - -
CartJonatite Complex - Inner Core 
Clean sovite - white massive, fine to 
coarse grain, greater then 50% CaC03. 
Minor iron oxides, .5% to 12% P205, 
minor to abundant biotite & vermiculite. 

CartJonatite Complex - Outer Core 
Biotite Sovite - white to grey with 
black banding, moderate to abundant 
biotite & vermiculite, 5% iron oxide, 
2% to 5% P205. Often intertJanded 
with biotite pyroxene. 

Alteration Zone - Transition Zone 
Fenite - altered quartz monzonite interbended 
with iron stained sovite. 

Road 

Trail 

Trench 

Diamond Drill Hole 

Reverse Circulation Drill Hole 

Claim Number 

Claim Boundary 

Township Boundary 

Venturi Tp. - Toffiemire Tp. 

Property Geology Map 
Agricultural Mineral Prospectors Inc. 

-

Metres 200~P""I~.i0~!""""'I;;;;;;;;~2;il00~~;;;;;;;;~400 metres 

Figure: 3 
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FLUXGATE MAGNETOMETER SURVEY 

The magnetometer survey relied on a looping grid, taking base 5tation readings on a consistent basis 
throughout the day. Like the 1955 Johns !vIanville survey our s1l.ldy outlined a magnetic high. The 
original magnetic anomaly was trenched in 1996 and corresponds with the vernuculite zone northeast 
of our current quarry. 

The original interpretation was that this high repre:;ented the carbonatite complex and was caused by 
magnetite. More likely the anomaly is the result of the thIck bed of vermiculite that overlies the 
depo;;;it in this area. The current slUTey outlined a broad anomaly that measures 215 metres long by 
100 metres in width. The intensity of the anomaly is 530()() gammas. The highest reading, 53800 
gammas, occurred above the road zone in an area \vhere past trenching programs was unable to 
penetrate the overburden. 

'n1e northern grid survey in comparison was relatively flat until the southem lines. Ine SUIyey was 
stopped at line 500\'(/. This was due to the anticipated depth of oyerburden due to the Cartier 
moraines and the seismic survey results of 1975 seismic survey. Continued magnetic survey \vork is 
recommended in this area, tying into the central grid and extending existing lines further to the west 
and east" Overburden depths in this area may nor be as thick as anticipated; test trenching once the 
survey has been completed would be of value. 

The north em grid coyered an area where sporadic veins of soYi1e have been previously located. The 
area wht:re the complex wa~ anticipated is cOYered with deep stratified glacial outwash. The depth is 
unknown and further work IS reguired before diamond or reverse circulation drilling is 
recommended. A seismic survey would be of value. 

VLF-2 SURVEY 

The station used for the VLF survey was Cutler Maine. This was the strongest station and 
perpendicular to the northeast trending complex. 

On the northern grid cross oyer points were shallow and horizontal field intensity was flat. The 
anomalies occurred along the contact with fenitized to unaltered quartz monzonite and the 
topographical low possibly representing the complex. A number of smaller trends occurred in the 
centre of the topographical low. 

On the central grid the strongest anomaly occurs \vith the magnetic high. Like the magnetic survey 
the survey was stopped at line 500\'('. Further work is recommended 10 this area. 

CONCLUSIONS AND RECOMMENDATIONS 

At the time of the survey trenching over Zone 3 was completed to reevaluate biotite potentiaL 
Prelimin;lry investigations suggest the 50vite mineralization sits and a thin veneer overlying fenitized 
host rock. The geophysical surveys should be completed over thls area. As mentioned infill 
geophysics should be completed in the central area of the property. On completion a number of the 
anomalous area should be' trenched. 

Trenching has been unsuccessful at delineated the potential of the magnetic high. Reverse 
circulation or diamond drilling is recommended over this zone that measures 200 by 100 metres. 

II 
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Table: 1 Fluxgate Magnetometer and VLF2 Data 

Out of Corrected mag 
Line Station Dip Phase Level HFS Time (gammas) Remarks 

0 0 14N 0.10 0 1.00 10:43 50900 
0 27S 8N 0.10 0 1.10 10:53 50400 
0 50S 0 0.10 30S 1.00 10:58 50400 On edge of complex 
0 75S 5S 0.10 0 0.80 11 :03 50900 
0 1048 7S 0.15 0 1.30 11 :07 50400 Minor wetland area 
0 127S 8S 0.15 0 1.30 11 :10 50600 Minor wetland area 
0 iSiS 7S 0.20 0 1.30 11 :13 50200 Minor wetland area 
0 178S 7S 0.20 0 1.30 11 :17 50600 Minor wetland area 
0 200S 78 020 0 1.30 1119 50800 Minor wetland area 
0 225S 4S 0.20 0 1.40 11 :21 50400 Minor wetland area 
0 2768 4N 0.15 0 1:40 11.27 50800 Getting out of damp moss & wet area 
0 300S 4N 0.15 0 1:40 11 :29 50600 
0 327S 4N 015 iON 1.40 11 :32 50600 Climbing hill, dense vegetation 

Angular unaltered granitic float; other edge of complex 
0 25N iON 0.15 5N 1.30 11 :56 51200 In Trench with alltered fenite with numerous shears 
0 A Ai 1\1 8N 0.20 0 1.20 i 1:59 51200 Massive sovite grading Into fOliated rusty sovite "'·"'H'l 

0 78N 8N 0.15 5N 1.30 12:03 50800 On the edge of Spanish River Drainage Basin 
0 104N 8N 0.10 5N 1.30 12:07 50400 
0 143N 8N 0.15 0 1.30 12:11 50200 Bottom road 
0 182N 10N 0.15 fI 1.30 12:16 51600 On edge of final gravel bank before Spanish River v 

SOW 182N 14N 0.10 0 1.40 12:24 51000 On edge of final gravel bank before Spanish River 
50W 134N 8N 0.15 0 1.30 12:29 50600 Bottom road before hill 
50W 42N 8N 0.15 0 1 '.lfl 12:34 51000 Top of hili; fenitized granite outcrop t . ..JV 

SOW 9N 8N 0.20 0 1.20 12:37 51200 
50W 24S 6N 0.20 0 140 12:42 51000 
50W 52S 7N 0.20 0 1.40 12:47 51200 
SOW 70S 8N 020 0 1.40 12.52 51000 Trench grading from unaltered granite to oxidized crumbly 

fenite with sulfide veins, arsenopyrite? 



-------------------
Table: 1 Fluxgate Magnetometer and VLF2 Data Con't 

Out of 
Line Station Dip Phase Level HFS Time Remarks 
SOW 100S 0 0.20 20S 1.50 12:56 50800 On edge of hill representing edge of pipe 
50W 125S 0 0.20 0 1.40 13:00 51200 
50W 1778 28 0.20 0 1.50 13:04 50800 
SOW 2268 28 0.20 0 1.40 13:07 51000 
SOW 280S 2N 0.20 0 1:40 13: 11 51000 
50W 325S 5N 0.20 0 1.40 13:14 50800 
50W 351S 10N 0.20 0 1.40 13:16 51000 Base of granite hill representing south edge of complex 
50W 3768 2N 0.20 5N 1.50 13:19 51200 Boulder field 

100W 3768 6N 0.20 3N 1.40 13:24 51200 Boulder field 
100W 3508 0 0.20 0 1.40 13:29 51200 Base of granite hill representing south edge of complex 
100W 325S 4N 0.20 0 1.40 13:32 51400 
100W 275S 8N 0.20 0 1.40 13:35 51400 
100W 225S 3S 0.20 0 1.40 13:38 51400 
100W 175S 48 0.20 0 1.40 13:41 51400 Edge of Complex 
100W 1258 7S " ')() v.L..V 0 1.40 13:46 51000 Abundant fenitized granite with calcite and amphibole veins 
100W 0 4N 0.20 0 1.40 1352 51000 
100W 27N 10N 0.30 0 1.40 16:09 50260 Walking along trench of fenitized, sheared granite 

with minor calcite veins 
100W 52N 2i~ 010 0 1.50 16:15 50450 
100W 104N 8N 0.20 3N 1.50 16:19 50200 Gradual slope to Spanish River Valley; gravel ridge 
100W 152N 8N 0.20 0 1.40 16:26 50200 At bottom road following river 
100W 208N 0 0.20 0 1.50 16:30 50450 Edge of 8panish River Valley; gravel ridge 

150W 208N 4N 0.20 0 1.50 16:30 50460 Edge of 8panish River Valley; gravel ridge 
150W 157N 68 0.20 0 1.50 16:40 50720 
150W 102N 8S 0.20 5N 1.30 16:46 50320 
150W 96N 28 0.20 0 1.40 16:49 50320 Top of hill; gravel ridge 
150W 70N 14S 0.30 0 1.40 16:53 50240 
150W 28S 12S 0.20 0 1.50 16:57 50280 
150W 508 68 0.15 0 1.50 16:59 50760 Outcrop of fractured, fenitized granite with calcite veining 
150W 100S 4S 0.20 0 1.50 17:07 50740 Outcrop of fractured, fenitized granite with calcite veining 



-------------------
Table: 1 Fluxgate Magnetometer and VLF2 Data Can't 

Out of 
Line Station Dip Phase Level HFS Time Remarks 

150W 1505 25 0.20 0 1.50 17:07 50420 
150W 200S 2S 0.15 0 1.40 17:11 50650 
150W 250S aN 0.10 0 1.50 17,17 50640 
150W 3005 7S 0,10 3N 1.50 17:23 50840 Starting up granite boulder hill 

200W 3005 85 0,10 3N 1.40 17:29 50640 Starting up granite boulder hill 
200W 2505 15N 0.10 0 1.40 17:33 50640 
200W 2005 11 N 0,10 0 1.40 17:37 50840 
200W 1505 2S 0.10 0 1.40 1740 50780 
200W 100S 6N 0,10 0 1.40 1744 50940 
200W 50S 6S 0.15 0 1.30 17:45 50560 Walking trench that was unable to penetrate overburden 
200W 0 7S 0.10 0 1:40 1753 50700 Rotted fenite at base of hill; edge of complex 
200W 58N 5S 0.10 0 1.40 17:56 50600 
200W 100N 3S 0,10 0 1.50 11 :01 50500 Gravel pit 
200W 200N 7S 0.10 0 1,50 1107 50400 
200W 250f\J 4S 0,10 f'\ 1.40 11,10 50400 v 

200W 300N 4S 0.10 0 1:40 11'13 50340 Edge of Spanish River Basin: gravel ridge 

250W 300N 3S OiD 0 1.50 11' 17 50700 Edge of Spanish River Basin; gravel ridge 
250W 250f\J 5S 0,10 0 1.40 11 :20 50620 
250W 200N 3S 0.10 10N 1,50 11 :22 50500 Road to gravel pit 
250W 150N 5S 0,10 0 1.50 11 :28 50180 
250W 100N 6S 010 0 1.40 11 :30 50180 
250W SON 10S 0,10 0 1,30 11 :34 50400 On trench with fenitized granite 
250W 0 12S 0.10 0 1.40 11:37 50660 
250W 50S 6S 0.10 0 1.40 11 :39 50880 On edge of complex 
250W 100S 0 0,10 0 1.50 1144 50960 Walking trench that was unable to penetrate overburden 
250W 150S 8N 0,10 0 1.40 11 :49 50800 Walking trench that was unable to penetrate overburden 
250W 180S 12N 0.10 0 1.40 11 :53 50980 Edge of granite bluff, unaltered 



-------------------
Table: 1 Fluxgate Magnetometer and VLF2 Data Can't 

Out of 
Line Station DIp Phase Level HFS Time Remarks 

300W 180S 6N 0.10 0 1.40 11 :58 50560 Edge of granite bluff, unaltered 
300W 130S 4N 0.10 0 1.50 12:04 50800 
300W 100S 0 0.10 0 1.50 12:07 50800 
300W 50S 6S 0.10 0 1.50 12:09 50900 
300W 0 16S 0.10 0 1.50 12:18 50460 
300W 50N 16S 0.10 0 1.50 12:21 50500 
300W 100N 14S 0.10 0 1.40 12:24 50540 Edge of gravel hill 
300W 150N 10S 0.10 0 1.40 12:28 50940 
300W 177N 7S 0.10 0 1.40 1331 50620 Road 

360W 200N 6S 0.10 0 1.50 13:16 50820 Road 
360W 150N 7S 0.10 iN 1.60 13:20 51850 Hummocky disturbed gravel 
360W 100N 8S 020 0 1.60 13:23 50700 Gravel 
360W 50N 11S 0.10 10W 1.60 13:26 50300 
360W 0 13S 0.10 0 1.50 13:30 50620 
360W 50S 9S 0.15 0 1.60 1"'-;' "'11"\ ..J . ..J..J 51200 
360W 100S 2S 0.15 0 1.50 13:36 50420 
360W 150S 4N 0.20 0 1.60 14:41 51250 
360W 200S 7N 0.15 0 1.50 13:45 51100 
360W 2455 4N 0.10 1.4 1.40 13:48 50800 Base of granite hill 

400W 245S 1N 0.10 0 1.40 13:54 50800 Base of granite hill 
400W 200S 7N 0.15 0 1.40 13:57 51100 
400W 1508 2N 0.15 0 1.40 14:05 51400 
400W 100S 2S 0.20 0 1.50 14: 11 51500 
400W 50S 5S 0.20 0 1.50 14:14 51450 Gravel terraine 



-------------------
Table: 1 Fluxgate Magnetometer and VLF2 Data Con't 

Out of 
Line Station Dip Phase Level HFS Time Remarks 

450W 50S 2S 0.15 15N 1.50 14:20 51500 Sidehill, lower terrace of deep unsorted morainal gravel 
450W 100S 2N 0.15 0 1.40 14:23 51600 
450W 150S 2N 0.15 0 1.40 14:26 51400 
450W 200S 0 0.10 0 1.40 14:29 51100 
450W 245S 0 0.10 0 1.40 14:32 n/r Base of granite hill 
450W 275S 4S 010 3N 1.40 14:35 50780 
450W 325S 2S 0.10 0 1.40 14:41 50740 

500W 325S 4S 0.10 0 1.30 1445 50760 Into overburden 
500W 275S 2S 0.10 0 1.40 14:48 50800 
500W 225S 0 0.15 0 1.40 14:51 50960 
500W 175S 2S 0.15 0 1.40 14:54 51200 
500W 125S 2S 0.15 0 1.40 14:58 51500 Into overburden 

700W OS 8N 0.10 0 1.40 16:08 51400 
700W 50S 8N 0.10 0 lAO 16:11 51250 road 
700W 100S 8N 0.10 0 1.40 1613 51600 road 
700W 150S 2S 0.10 5S 1.40 16:16 51700 
700W 200S 4S 0.10 0 1.40 16:19 51800 
700W 250S 3S 0.10 3S 150 16:22 51850 
700W 300S 4S 0.10 0 1.40 16:25 51700 
700W 350S 2S 0.10 0 1.50 16:30 51700 
7DOW 400S 0 0.10 0 1.50 16:32 51600 
700W A&;:r\C 1'\ 0.15 '"'c- 1.40 16:35 51500 ""T>.JYV v Lv 

700W SODS 4N 0.15 0 1.40 16:40 51300 climbing hill 
700W 550S 9S 0.15 0 1.60 16:44 51200 
700W 600S 14S 0.20 0 1.50 16:47 51200 
700W 650S 14S 0.15 0 1.50 16:50 51150 



-------------------
Table: 1 Fluxgate Magnetometer and VLF2 Data Can't 

Out of 
Line Station Dip Phase Level HFS Time Remarks 

750W 650S 7S 0.1 0 1.60 16:53 51200 
750W 600S 4S 0.1 0 1.60 16:57 51250 
750W 550S 4S 0.1 3W 1.60 17:00 51300 
750W 500S 2N 0.1 3W 1.50 17:04 51300 
750W 450S 2N 0.1 0 1.50 1707 51500 
750W 400S 2S 01 3W 1.40 17:11 51600 
750W 350S 0 0.1 3W 1.50 17:14 51800 
750W 300S 0 0.05 0 1.40 17: 17 51700 
750W 250S 0 0.1 0 1.50 17;20 51900 
750W 200S 4S 0.1 3N 1.50 17:23 50280 
750W 150S 3S 0.1 iN 1.40 17:26 50500 
750W 125S 4N 0.15 5E 1.40 13:40 53800 September 19/08 
750W 100S 6N 0.1 0 1.40 13:42 
750W 75S 5N 0.1 0 1.40 13:44 52600 
750W 50S 8N 0.1 0 1.50 13:46 52300 
750W 0 6N 0.2 20N 1.50 13:50 52450 Edge of hill 
750W 50N 12N 0.25 10N 1.40 13;54 52000 Edge of hill 
750W 100N 10N 0.2 10N 1.50 13:59 51050 
750W 150N 6N 0.2 0 1.50 14:02 
750W 200N 8N 0.2 3N 1.40 14:06 End of trench running north from pit 
750W 250N 8N 0.2 0 1.50 14:10 50280 
750W 300N 13N 0.2 5NW 1.40 14:16 50160 
750W 350N 3S 0.15 0 1.50 14:20 50180 In area of artesian springs and seeps 
750VV Af"\I'\fl..1 ~"'"' 0.10 0 -jAO 14:24 50100 creek '""tUVI'I IL0 

750W 450N 6S 0.10 0 1.40 14:28 50000 road 

825W 450N 9S 0.10 0 1.50 14:34 
900W 450N 16S 0.15 0 1.50 14:40 
950W 450N 18S 0.10 0 1.60 14:43 
1000W 450N 10S 0.10 0 1.60 14:46 
1050W 450N 4S 0.10 0 1.70 14:52 



-------------------
Table: 1 Fluxgate Magnetometer and VLF2 Data Con't 

Out of 
Line Station Dip Phase Level HFS Time Remarks 

1050W 425N 0 0.10 0 1.90 15:03 50420 
1050W 375N 0 0.10 0 1.70 15:05 50440 
1050W 325N 0 0.20 0 1.70 15:08 50460 
1050W 275N 2N 0.20 0 1.70 15:12 50380 
1050W 225N 6N 0.20 0 1.80 15:16 50380 
1050W 175N 12N 0.15 0 1.70 1519 50380 
1050W 125N 9N 0.15 0 1.60 15:23 50340 
1050W 75N 2N 0.20 0 1.60 15:26 50380 Pit road 
1050W 25N 4S 0.15 0 1.60 15:29 50440 
1050W 0 8S 0.20 0 1.50 15:31 50460 
1050W 50S 198 0.20 0 1.40 1535 51000 
1050W 1008 68 0.10 0 1.60 15:38 51450 

1000W 100S 14S 0.20 0 1.70 15:45 51550 
1000W 50S 12S 0.20 0 1.60 15:49 50420 
iOOOW 25S 75 0.20 0 1.60 15:51 51400 
1000W 0 4S 0.20 0 1.60 1553 51750 
1000W 50N 2N 0.15 0 1.50 15:56 50300 
1000W 100N 10N 0.20 0 1.60 16:00 50400 Possible metal anomaly 
1000W 150N 12N 020 0 1.60 16:02 50420 Possible metal anomaly 
1000W 200N 4N 0.20 0 1.70 16:06 50260 

950W 200N 1N 0.20 a 1.70 16:05 50280 Overburden berm, edge of pit 
950W '" t:t'\fl.1 2N 0.25 " 1.70 16:12 50240 IvVI~ v 

950W 100N 10N 0.20 0 1.70 16:13 50440 
950W 50N 6N 0.20 0 1.60 16:17 51100 
950W 0 3N 0.20 0 1.50 16:19 51550 
950W 25S 2N 0.20 0 1.50 16:21 50720 Trench in vermiculite zone 
950W 50S 2S 0.15 0 1.50 16:27 53400 Trench in vermiculite zone 
950W 1008 10S 0.20 0 1.60 16:30 53200 
950W 150S 14S 0.20 0 1.50 16:36 52800 
950W 2008 0 0.20 0 1.50 16:40 52600 



-------------------
Table: 1 Fluxgate Magnetometer and VLF2 Data Can't 

Out of 
Line Station Dip Phase Level HFS Time Remarks 

850W 150S 12S 0.20 0 1.50 17:16 52550 Road zone 
850W 100S 0 0.15 0 1.50 17:20 53200 
850W 50S 2N 0.10 0 1.50 17:23 52800 
850W OS 4N 0.20 0 1.60 17:25 53000 very old trenching 
850W 50N 14N 0.20 0 1.60 17:31 51200 very old trenching 
850W 100N 2N 0.25 0 1.50 17:35 50740 
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J John Slack; 

1. 

3, 

-,", 

J, 

Ran geophy,;ical sUlTey, Of) lea~e J(l7:)72 \'cnturi and Toftkmire Townships, District of 
SudbUI\, 

r am tlH:' President and shareholder of ,\gricultural Mineral Pro"peclors Tne., holder of lease 
1U7:l,72 

The \vork was performed between Septcrnber I :2tl :2(lUH and September 20th 2(l(l8. 

I concur with all informatlOl1 contained in (his report and is an accurate description of \vork 
rcrt<mned, 

I am a mining techllologist and haH' been practiClng 111\ prot~:s;;i()n since 191'4 

(j, I reside 111 the town of j,',tin, (:mmty of KC\lington, ()111ario. 

Dare: 
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PHOENIX Geophysics LimHed 

200 YORKLANO BLVD., WllLOWOALE, ONTARIO. CANADA M2J IR5 

PHOENIX VLF-2 MANDA1> 

TElEPHONE (4161 493·635C 
Cable Address PtjEXCO TORONTO 

Vancouver Office 1424 - 355 Burrard Street. British Columbia V6C 2Ga Telephone i604) 584-2285 

Denver Office: 4690 Ironton Street. Colorado, 80239, USA Telephone (303) 373-0332 
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Lightweight, low battery drain, rugged, 
simple to operate 

Two independent channels 

Each channel may select any station 
between 14.0 and 29.9 kHz 

Single crystal used for all frequencies 

Locking clinometer provides tilt-angle 
memory 

Superheterodyne detection and digital 
filtering provide extremely high 
selectivity and noise rejection 

... --... --~ .. ~ . 

~~~----'-.• -

~ ... • 

--

Electromagnetic Unit 

Mi li tary and time standard VLF transmitters 
are distribvted o'ler the world . These 
stations are used for geophysical EM surveying 
thus eliminating the need tor a local trans· 
mitter and permitting one-man operation. 

To ensure thai a stat ion excites the prospec· 
tive conductor. two stations 0 1 appro)(irr,ately 
right angles ore used during a su rvey (aee 
data on bock) . 

The choice of '60 f requencies in the range 14.0 
to 29.9 kHz permits the use of a local EM trons­
mltter when no suitable regu lar VLF station is 
ava iloble. 

PHOENIX GEOPHYSICS LIMITED 
Geophysical Consulting and Contrac:tin .. Instrument Manufacture, Sale ana l.eai;e_ 

Head Office: 200 Yorkl<lnd Blvd. Willawdllle, ORt. Canada, M2J lR6. Tel: (416) 493-6350 
14:l4 - 355 B!Jrrard St Vantoo'ler. B.C •. Canad&. VGC 2G8. leI; \6(4) 684-2285 
2430 N. Huachuca 01'_. Tucson, Arizona, U.SA 85705. Tel: (602) 884-8542 



I>ecifications 
'ororneters Measured 

."",uoncy s..tO<1'.n. '<ont Pano' 

~uency Setection. Internal 

Itecfion And Filtering 

let.r Display 

.,dlO . 

~inometer 

I
mper~ture Range 

m enslons 

-letd Data 

O ri&n ta tion and magnjlude of 'he major and minor ax~s of the 
ellipse of polarizotio n , 

Ouol charl~l, Irortt ponel sele ctable (Fl o r F2) each with 
independent prec::ision lG-tum dial goin control. 

Fl o nd F2 can be S<>Iocled by i nternQI 5witehes w ithin the 
range \4,0 to 29,9 kHz in 100 Hz ino;:renmnts. 

Superhe terodyne detection a nd digi1a1 fllt$r ing p rovide 0 

much no rrower bandwidth and thus greeter rejection of 
In terfe ring stotions a nd 60 cycle noise than conve ntional 
receivers. 

2 ranges: 0 to 300 or 0 10 1000. Background is typically set ot 
100. M eter i ~ olso used as d ip angl. null indica lor and IxIttery 
test. 

Crystal speaker. 250 0 liz used o s null indica tor. 

+ 90·, +0.5 " resolutio n. Normol locking. push b utton 

;;'ease . 

One s tanda rd 9v tronsistor rooio battery. Average Hil. 
e x pecta ncy . 1 10 3 months (battery drain i$ 3 rnA) 

8 x 22 )( 14 em (3 x 9 ;( 6 Inchos) . 

850 gra ms (1.9 pounds) . 

All 01 the es toblis!led s 10 lions may 
be selected. or alte rnotively, 0 

local VLF Iron$mitlE!f may be used 
which tronsmits 01 any f~equency 
in the range " .0 to 29 .9 kHz. 

Vl F Station Frequency 
(kHz) 

BordeQux, Fronce 15 . I 
Ode5:io (Block Sea ) 15.6 
Rugby. U.K. 16,0 
Moscow , U .S.S. R. 17 . I 
Yosomoi, Jopon 17 ." 
Hegalond. Norway 17.6 
Cutter. Moine \ 7.8 
Sea ttle, Washington 18.6 
Malabar, Java 19.0 
Ox~ord. U.K. 19.6 
Par is , France 
Annapolis, Maryla nd 
Northwest Cape, Australia 
lovlua lei, Hawaii 
Bueno$ Aires, Argen tino 
Rom e, ltaly 

20.7 
21." 
22.3 
23.4 
23.6 
27 ,2 

ae results be low i l lust rate the need for using two 

IJthogonal stations when the str ike of the prospective 
The results obtained using Cutler, Mo ine reveal Q more 

prominont anomaly, but the best response was obtained 
using Annapolis, Mary land since the station lies almost 
due south and t he transmit1ed elect romagnet ic field is 
t hus maxi mum-couple d w ith the North-So uth t rending 
cond uctors. 

:onductor is not well-k nown . The dip ongle and amplitude 

I ta measured using sta t ion NLK in Seattle. Washington, 
ow on ly a very w eak anomaly associated w ith the two 

:onductive sulphide zones at eovendish, Ontario. 

I PHOE'''X GEOPH'fSICS LIMITED 

V'lF'-RAOIO E M SYST EM 
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MAIN COMP ONE NTS OF TH E VLF-2 

FRONT VIEW 

REAR VIEW 

1. The Field S ~rength meter with its level s wi tch to the 
l ef t of it. 

2. The channe l s e lector switch wi t h i ts Fl and F2 positions . 

3 . Th e lO-t urn gain po t en tiometers On the f r ont panel. The righ t 
one is f or Fl. The left one f or F2. 

4 . The l oud speaker. 

5 . The on-of f battery test s~it ch. 

6. The clinome t er. ~hich i s normally l ocked . By pr essing 
i ts button the pointer i s f reed. 

l . The pick-up coil, which t he user tunes when selecting a 
sta t ion . 

2 . Coil tuning dials FI and F2 . 

3. Mi n i ature r ocker switches f or primary frequency 
s election Fl and F2. 

4 . Bat ter ies. Re gul a r 9V trans istor r adio bat t eries will 
give good service. Be t ter cold wea t her serv i ce i s 
ob t ained b y using a l kal ine type batter ies. 

The i nstrument will operate using only one battery; 
however, two may be connec ted i n para l l el us ing 
t he second ba ttery clip provided. 
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VLF Transmitters Li ~1 

NSY 45900 

MSF (8) 60000 

WWWB (9) 60000 

Dy .. 60 (1 0) 60000 

r UG 62600 

FOE 65800 

HBG ( 11) 75000 

DCF77 ( 12) 77500 

Notes: 

Niscemi, Jtaly 
Locator: JM77fd 

Anthorn, UK 
Locator: r084 iv 

Fort Collins. Colorado 
Locator : DN701q 

Hagane-yama, Japan 
Locator: PM53c1 

La Regine. France 
Locator: I N l3bj 

Kerlouan. France 
Locator: TN78tp 

Prangins, Switzerland 
Locator: JN36dj 

Mainfl ingen, Germany 
Locator: J040ma 

(+ 18.398762°) (-067.l 77599°) 

N 37° 07' E 0 140 26' 
32.37" 11 .10" 
(+ J 7.1 25660°) (+0 14.4364 16°) 

N 54° 54' W 003" J 6' 
40.30" 45 .49" 
(+54.91 1195°) (-003.2 79302°) 

Page 3 of 4 

(Q~~ 

~-.lIJ~ 
N 40° 40' W 1 050 02' 
40.14" 51.11" [Q1!l~ 
(+40.677816°) (-105.047530°) 

N 33c
, 27' E 1300 10' 

55.56" 3 J .49" ( :-;lIl1 rl~ 
(+33 .465433°) (+130.17541 5°) 

N 43° 23' E 0020 05' 
12.47" 50.60" Il: I [I£J [i) 
(+43.386798°) (+002.097388°) 

N48° 38' W 004° 21' 
15.62" 2.61" I(;II I~ 
(+48.637672°) (-004.350725°) 

N 46°,?4' E 006° 15' 4.56" IiP'l hiiiJ ~ 
22.36 (+006 251 267Q

) ~l!t1J~ 
(+46.4062 11 °) . 

N 50G 00' E 0090 00' 
55.48" 29.90" l(~ J[t] 
(+50.0 15411 °) (+009.008307°) 

(I): Transits only 6 times a day: 00:00-00:55.04:00-04:55, 8:00-08 :55, 12:00-12:55. 16:00- 16:55, 
20:00-20:55 UTe. 

(2) : Historie station only acti ve twice-yearly on special occasions. SAQ website: L@-'wwvj i 
(3 ) : HWU alternates between 18.3kHz. 21.75kHz and 22.6kHz. 

(4 ) : Off-air daily from 7:00 to 8:00 UTe. 

(5) : Off-air on Tucsdays from 12:00 to 19:00 UTe. 

(6) : Approximate locali on. 

(7~ : Time Signal. JJ Y -40 website: h.'~ WW~'1 ) 

(8) : T ime Signal. MSF website: I! wwitj 
(9) : Time Signal. WWWB website: @www] 
( I 0) : Time Signa1. JJY -60 website: 1;1i VlWW I 
(1 \ ) : Time Signal. HBG \\'cbsitc: rFi-WWWj 
(12) : Time Signal. OCr77 website: tt& w ..... w·J 

. Here are some KML files of the above transmitters. These files can be viewed using (i Google Earth. 
Tn order to get updates to lhose li les, give Google Earth the link and not a local copy of the kml fii e. 
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NB Do not attempt to remove printed circuit board as COnnector s 

on the under s i de will be broken. 
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-----------------------------------------_ .. -----.----- ---------------------

VLF 
STAT ION 

Bordeou~ , Fronce 

Odeno ( Block 'Sea ) 

RU9by , U,K . 

Moscow . U.S.S.R : 

Yosamai , Jopon 

Hegolond • Nor wav 

Cutler • Maine 

Seatlle • Washing ton 

Mala bar , Java 

Oxford , U. K. 

Pa r is • fran Cte 

Annapolis , Maryland 

- 5 -

FR EQ. SWITCH CODE 
KHI. I 2 :5 • .5 6 7 & 9lo40-ROc ker Swi tch Posi tion 
151 I 000 1 0 I 0 0 I 

15·6 0 1 I 0 I 0 I 0 0 1 

16,0 0 0 ° 0 00 I 

.17" I 0 00 1 0 0 0 

17-4 00 I 0 1 I 0 00 

17,6 0 1 I 0 I 1 000 

17·8 0 0 0 I I I I 000 
000 1 0 0 1 0 10 

18·6 

19 ,0 0 0 0 0 I 00 I 0 0 

196 0 1 0 I 00 I 00 

20 ·11 11 0 0 00 0 1 0 

21-4 0 0101000 10 

Northwest Cape • Austra lia 22 3 I I 0 00 I 00 I 0 

Laulualei , Hawaii 23,4 0 ° I 0 I I 00 I 0 

Bueno$ Aires • Argentina 23·6 0 1 I 0 I I 00 1 0 

Rome . Italy 27·2 0 I 00 \ 1 I 0 \ 0 

14 ·0 To 19 ·9 KHz. 0 

20 ·0 To 29 ·9 K Ht '-

BCD 
lOa 's 

BCD 
1000's 

Above 17·0 
Below 17,0 

K Hl . 0 -.-__________ -..J 

KHz , I /' /,lUMBER SIDE 
SElECTOR r-==='i DOWN IS I, 
" w iTCH L-J 
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OPER ATING I NS TRUCT IO NS OF THE VL F-2 

TRANSMITTER SELECTION 

1. 

2. 

3. 

Select the t r ansmi tter stations to be used. Generally , one 
would use t hose stat i ons along strike from the expected 
conductors. See f ield da ta of Line C Cavendish test area. 
In the event the str ike was not known , two sta t ions at right 
angles to each other s hould be used . 

I deally, the s urvey lines should be located per pendi cular 
to Lhe stat ion direc tion and geol ogic strike. a s this 
geometry wi l l give rise t o the highes t magnitude anomal ies . 

Open t he back cover and s e t the Fl and F2 minia ture rocker 
switch f requency selectors to the desired f r equenc ies u~ ing 
the tuning chart ins ide the lid . The "open" position of these 
switches corr espond s to " 0" whereas t he number side is " 1" . 
Make sure t hat the m1n1ature swi tches act ually switch. 
Note the f r equency sel ect i on fo r FI and F2. 

Check if the ba t t ery i s connected. 
Turn instrument right side up. 
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4. 

5. 
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Pr ess the on-off switch t o BAT . , which i s the battery test 
pos~ t10n. Read t he top s cale of the meter whi ch i s l OV full 
scale . Do this f or a minu te and observe if t he ba t ter y voltage 
i s s t eady and above 7V. A decaying battery vol t age may mean 
t hat the batter y has a low capacity and will need replac ement 
soon. 

Switch on-off switch to ON . 
Selec t F l posit i on on the f ront panel switch. 
Set the meter s ens it i vi ty swit ch to 300% F.S. 
Turn the right hand IO-turn gain control so the meter r eads 
mid-sca l e. Reach for the a ppropriate coil tun ing dial at the 
back and turn until a maximum signal is obt ained. Thi s may 
r equ i r e reducing the gain with t he l o- t urn vern i er on the front 
panel i n case the meter goes of f scale . 

The same procedure should be followed f or the other channel, 
F2. 

Replace t he back cover. Be careful not to disturb ei ther of 
the t uning di a l s onc e they have been set. 
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FIELD MEASUREMENTS 

1. DIP ANGLE 

Initially, selec t FI pos it i on on the front panel. Hold the 
uni t with t he clinometer face in a horizontal plane while the 
meter point s away f r om you. Switch the receiver on a nd obse rve 
the level me t er as you make a s low 360 degree t urn , until a 
posit ion of minimum Signal st rength is Obser ved. ( If a lways 
off - scale reduce t he gain of the channel via t he appropriate 
IO-turn gain control on the front panel) . You a r e now facing 
t he s tat ion (or have your bac t o it). 

DIRECTION OF 
STATION 

LINE 

Next, hol d the i ns trumen t i n a ver t ica l pOs i t ion wi th the 
opera t or f acing t he clinometer. Cont inue to fac e in the 
direc t i on of the s tation. 

DIRECTION 
OF STATION 
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2. 

3. 

.. 9 -

Tilt the instrument to tbe l e f t or right t o f i nd a m1n1mum 
or a null, whi l e depressing t he center clinomete r button to 
free the cl inometer pointer. When t he null pos i tion has been 
determined , releas~ the button and r ecord t he dip angle (west 
o r east, north or south). 

OUT-OF-PHASE SIGNAL 

If nO signal remains i n the nul l pos ition t here is coos i.dered 
to be no out-of-phase r esponse . Any signal which does remain 
after the best null is obta.ined is t he "out-af- pha.se" level. 
This l evel may be recorded and plotted, generally af ter normal­
izing i t as a percentage of the maximum hori zon t a l fie l d strength. 
As this parameter is very sens i t i ve it i s usuall y recorded only 
if very poor conduc t ors are being sought. 

HORIZONTAL FIELD STRENGTH (maximum) 

This measurement is t a ken wi t h the i nstr umen t held horizon t al. 
with the long axi s a t right angles to t he station direction. 

DIRECTION 
OF STAT ION 

)900 

\-) 

, '\ \ '\ HORIZONTAL 
\~ FIELD 

\l STRENGTH 
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At the first survey station in an undisturbed area. the 
operator should first align himself in the proper direction 
to measure the maximum horizontal field strength and then 
adjust the two panel-mounted lO-turn potentiometer until 
the field strength meter reads approximately 100% on the 
0-300% scale position, for both channel Fl and channel F2. 
The potentiometer should then be locked into position for 
the remainder of the survey. 

Because the VLF transmitter fields vary slowly with time, 
it may be desirable to re-read the same survey position 
once everyone or two hours and note the difference in the 
two readings. A correction can then be made to any readings 
measured at other survey positions during the time period 
concerned. 

OTHER FREQUENCIES 

In case a frequency other than the 16 listed is desired, one 
can deterine the switch selection as follows: 

Switches 1 - 4: The hundred's Hertz figure in Binary Coded 
Decimal (BCD) code, where switch 1 represents the least 
significant digit and switch 4 the most significant. 

i.e. Decimal No. 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 

0 
1 
0 
1 
0 
1 
0 
1 
0 
1 

(5) 2 

0 
0 
1 
1 
0 
0 
1 
1 
0 
0 

Switch No. 

(6) 3 (7J .4 

0 
0 
0 
0 
1 
1 
1 
1 
0 
0 

(~ 

0 
0 
0 
0 
0 
0 
0 
0 
1 
1 

Switch.es 5 - 8: The Thousand's HI~rtz figure in B.C.D. code. l1ie 
switch numDers are shown in parenthesis in the aoove table. 

Switch 9: a (off) for frequencies of 14.0 KHZ to 19.9 KHZ 
1 (on) for 20.0 to 29.9 KHZ 

Switch 10: 0 Coff) for frt:!.quencies of 17.1 KHZ and over. 

1 (on) for frequencies of 17.0 KHZ and UndelL' . 
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RECORDING THE READINGS 

Field Sheets may be set up as follows: 
HOR. HOR. 

FIELD FIELD 
STATION DIP OUT-oF~ STRENGTH CORR 

DEGREES PHASE % TIME 
~TRENGl'H 

DRIF1% LEVEL % REMARKS 

BASE 
STATION 

1 
UP LINE 

1 
DOWN NEXT 
LINE 

~ 
BASE 
STATION 

References: 

Pl --

F2 

Fl 
F2 

PI 
F2 

Fl 
F2 

When reading dip angle degrees also record the direction 
the top of the receiver is ~ointing. 

The bottom of the receiver always points towards the anomaly. 

~--
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TESTING THE INSTRUMENT 

1. With the unit turned off, hold it in a vertical position. 

2. 

3. 

The level meter should read zero. Adjust if required with 
the screw just below, the meter. 

With the unit turned on in a vertical position and the gain 
controls turned to zero check the electrical zero. It should 
be very close to the mechanical zero. 

Adjust if necessary with the small trimming potentiometer at the 
back beside the meter. 

Null the instrument on a VLF or laboratory station using the 
clinometer according to the regular field reading procedure. 
Note the clinometer reading. 
Make a 180

0 
turn and take the clinometer reading again. It 

should be the same. 
If it is not, one could adjust the pick-up coil position by 
loosening one or both screws that hold it and move it until 
both nulls are at the same angle. 
Do this without removing the shield, 



I 
I VL'F STATION 

. / --' 17.8 KHZ 

I 
I 18.6 KHZ 

I 23.4 KHZ 

I 
22.3 KHZ 

I 
I 16 KHZ 

I 
17.4 KHZ 

I 
--./ 

. ' 

I 
1 
I 
I 
I 
I 
I 
1'--./ 

I 
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- MAINTENANCE SCHEDULES 
, ..:' ./' ...... ".f-' 

(,l;(~4 .' :.:;r.:-"# 

CUTLER Main Iv! ;;) ~~, ,;- '. r~ It 
Shut d~wn Mall-days' 1400-1860 UT; i '100 -1'31:0 !Ell 
Shut down Fridays before holy day welek-erid 1400-1800 lIT '. ,,/ 
Half power OQ Wednesday and Thursday 1200-2000 UT ~.i 

I . ~'.we:'" / J!. 
SEATTLE, Washington 
Shut down 1st and 3rd Thursday on the month 
1700 - 2200 UT 
18 . 
HAWAII 
Shut down 1st and 3nl Mondays of the month 
1700 - 0200 UT 

NORTHWEST CAPE, Australia. 
Shut down Mondays 
0000 - 0400 or 0600 UT 

RUGBY, England 
Shut down daily 1300 - 1400 DT 

YOSAMI. Japan 
. Shut down 1st Thursd;ay and Friday of the Month 
2200 - 0800 DT. 

All other Thursdays ,and Fridays 2200-0600 UT • 

/tAiN/tPVl-t'S (;(";/{(v'j 
i 

C'rl9·;:~oi I 01, Q, 
r., 't' ";;1:: r ... ,-.., .... 
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Very Low Frequency (VLF) - United States Nuclear FOTlces Page 1 of 1 

Facilities 

lean LettcrsllL~tion IIFrequencYI~vcr 
INPM IINRTF Lusluaki, Hawaii 11 21.4IC==/~=80=ill 
INAA "NeTS Cutler. Maine Il 24.o1C750/10001 

NLK INKS rn Jim Creek, ~~II 24.81L 1921 

INRTF Aguada. Puert~Rico II 40.75IL_ 100] 

NCS H.E. Holt, Australia 

I~----------------------------------------------------------------~ I Very Low Freque1lcy/Low FreqlJeBc), Site Loc:atiOBS 
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VLf Transmitters List Page I of4 

language: I HiISitemap: II 
• IhHn~ 
• VLF SignaJ Clr~lph' 
• Reporls 
• Solar AClil!l,Y 
• lonospher(~ 

• \It 
• 'Stdion D.:-scription 
• 
• Lmks 

• 
• VLF 
• 
• VLF:-.taliol1s1ist ... "" """ ........ 

• 

• 
• flle')I) 

• 

VLF Stations List 
Here is a list ofVLF transmitters suitublt: for SID monitoring. Unless otherwise stated. they tnmsmit 
almost 2417. Those stations are used either as a communication mt~ans \:vith submarines or for time 
signal. 

Note: 
lhis list is (.I syn/hesis (~fseveral sources and may cOn/ain obsolete or erroneous il~lormalion. 

no not hesitate ({) cOn/act me I~-t:m:alij jor any addition or correelion. 

Call sign 

JXN 

VTX 

SAQ 

Notes Frequency Location 

(I) ]6400 

17000 

(2) 17200 

Aldra Island, Norway 
Locator: JP66mk 

Vijaya Narayanam, India 
Locator: MJ88vj 

Grimeton. Sweden 
Localor: J067ec 

Latitude Longitude Aerial Vie\\! 

N 6~:' 25' E 01 01' (tOO" [~"I~' ~ 
0.00 (Jl 1 016667°' t t' . " ), 
(+66.416667°') (+ _L ) 

N 08<> 23' F 077° 4':;' 9 94" nrrl 
13.25" ' - -:, . : 0 ~.> 
(+08.387015°) (+077.7:J ... 762 ) 

N 57° 06' Ii 0120 23' 
47.42" 50.20" (c;] B~ 
(+57.11317P) (+Ol2.397277°) 

W 002° 52' 



I VLF Transmitters List Page 2 of4 

I GBl 19600 
Skelton, UK 54.48" 58.92" [Qb£J~1 Locator: I084nr (+54.73179<)0) (-002.883033°) 
Harold Holt., North 

S 21° 48' E 1140 OQ1 

I NWC 19800 
West Cape. Exmouth, 

58.78" 56.1] " lQ[E][~] Australia 
Locator: OG78hc 

(-21.816328°) (+ 1l4.165586°) 

I Isola di T avolara. Italy N 40° 55' 1:£ 0090 43' 

~ ICV 20270 23.26" 51.64" Locator: JN40uw 
(+40.923127°) (+OOQ.731011') 

I Sainte-Assise. France N 48'=' 32" E 0020 34' ..... 
FTA 20900 

Locator: IN 18gn 40.68" 45.94" ({:I [I!] [f1 
I (+48.544632°) (+002.5794290

) 

Pearl Harbour, Lualuahei, N 21 <:1 25' W 1580 09' 
LQ[I]B:j NPM 21400 HI 12.60" 4.10" 

I Locator: BLOI wk (+21.420166°) (-158.151140°) 
18300 N 46° 42' E 001 ~ 14' 

[Q[I][f~ HWU 13) 21750 Rosnay ~ France 
47.26" 42.89" 

I 22600 Locator: JN060f 
(1'46.713 129") (+001.245248°) 

.,.,f :I 

N 54" 54' W 0030 16' 
GQD 22100 Anthom.liK 

41.91 " 42.44" rg [!1 
I Locator: I084iv 

(+54.91 J 6431:» (-003.278456°) 
N 32° 04' E 1300 49' 

NDT 22200 
Ehino. Japan 

34.94" 43.05" Il; II ~ ) [~ I Locator: PM52jb 
(+ 32.0763720) (+ 130.8286250) J 

Rhauderfehn. Gemlany 
N 04' E 0070 36' 

[Q[IJ~ I DH018 (4) 23400 44.04" 54JIO" Locator: J033tb 
(+53.078900°) (-t~OO7.6150000) 

CuLler, ME 
N 44(' 38' W 06JC' 16' 

[g~~~ I NI\./\ 24000 41.77" 53.90" Locator: FN64ip 
(+44.644936°) H)67.281639°) 

Oso Wash, Jim Creek. N 48" 12' W 121° 55' 

(QlIJ~ I NLK 24800 WI\. 12.55" 0.58" 
Locator: CN98ae (+48.203487°,) (-121.916827°) 

I La Moure. ND N 46° 21' W 0980 20' 
rg[f]~1 NMT. (5) 25200 57.56" 8.30" Locator: EN06ti 

(+46.365990C') (-098.335638°) 

I N'8' Bafa, Turkey J. F 0'710 30' 0 (0" [Q[EJ~ TI3B (6) 26700 o 00" ~.- .. .) l' f 
Locator: KM37s1 (~37.4666670) (+027.5000000).l :.. 

I Orindavik, Iceland N63°51' W 022° 28' 

~] NRKlTFK 37500 1.31 II 0.38" Locator: HP83su 
(+63.850365°) (·022.46677Y') 

I Ohtakadoya-yama. Japan N 3r 22' E 1400 50' " 
JJY-40 (7) 40000 21.35" 56.06" [g] [!] ~3 Locator: QM07ki 

(+37.372598") (+140.848906°) 

I NALJ 40800 
Aguada. Puerto Rico N I RO 23' W 0670 10' ~ D:~ Locator: FK68jj 55.54" 39.36" 

I 
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OPERATION OF THE INSTRl:MENT: 

1. n~move all fcrro-ffi(Jgnet ic ,objects from the operator's 

person# e.g. keys, coior;, 'buttons etc. (Zlppers E>hould 
f 

~YJ IJI'7'U .s T/!!.'E '-

Til. "c../lI"J -41 
2. Attach can;yin'1 strar to t.ha instrument.. ror liq'ht 

surveyin9 t.he upper buttons cun be uFicd and tho strap 

c<H.rico Around the '(",~C'k. In rough torrOlin
l 

",nc4 for long 

upp'.!c b-..;t.t.on .lfol.r.d or.~ ::.hO\.l~dcl.· to the lOwer but::.on 

on the otner sioo c. f th~, instrurr.cnt. 

3. If ext.ernal battories are. t.c be \.\s<:Q., 

-.:...--.--~ to the in5t.:ruMCTlt. .n.d the 
~ -"'~.:...,-, .. 

the operator's back. 

4. Switch on ~l<.in Switch (1) to the first pvsiLion - SA.'!'. 

Meter needle should Come to rest withir. tjH~ red arc. 

If not l replace or ~e~harge the batteries. 

5. Latitude l~djust!ocnt {~tJck);..r:::'ll: 
.... ) 

Put Rc..nge Switch y, to',lOOK_pvsition, Main Switch to 

Positive (tI+H) , Latitude Swltch (3). to 0 gammas and 

Fin~ Control (4) fully in t~ dlrElct::"on of "CAL" acro ..... 



_._----- --_ .... 
Tead the vertical component of the magnetic field 

::; "'), I \~ r ,) 

with 1.% accuracy_ The MF-2, with calibrated latitude [ , 

Y',' 
~. :. 

control as nn option, has Latitude Switch st~?PS of 

10,000 gammAs ± 0.5%: thus the reading can be taken on. 
>"v .J.h"""~! sp~};ip",·.j'1 . 

more sensiti~e ranges and the total value of vertical 

component cillcul ated by a.dding the meter ,rending to 

the value of the field indicated on the Latitude 

Switch. In order to obtain rendings in more sensitive 

ranges, it is necessary to adjust:. the latitude controls" 

to give a zero reading. First ,_, ,set the Latitude Switch 

'. 

(3) to the position which 9ives n rending closest to 

aero on the positive side, ilod tlH~n uze the Fine 

.--.......~-.... 
Control -{"'('f4'jbt-a-iA_2.eEO. Now set the Range Switch to 

tf1rt 

a d'i: l.::dred ranqe, and rp.adjuct the Fine Control , .... if nec:s'----;--.:..~1: 

, , b . d' cssarV
I 

to 0 ta1n an ex~ct zero rea 1»q. ---.. _-_ .. 
1'he only requirement (or taking mei\surements \Oiith the 

fotF-:Z. j5 tl1at tha instrument be reasonably stationary, 

""ith the level bubble (5) resting withi.n the perimeter 

a f tho n inner" circle 0 f the Level. 

Calibrations -....,.-. . 
/" 

'-") 

This instrument is factory calibrated and field tests 

huve shown that only misuse (Le. droppin,}, rough handling, E' ~~ ... . . 
-i • .f . .' .. ~ 

"-

rrp1t' 
!U' .' 

fi:;.:':: ....... 



3 
improper shipping) can affo(.:t tha calibration .. There fora, 

it is not necessary to re-c,:tlibrate in the field. However I 

should re-calibration become necessary, for ~ny reason, the 

instrument should be returned to the manufacturer. 

o. All purts, except the non-rechargeable batteries and 

cables, are guaranteed for a period of one year and in 

the event of a malfunction will be~ replaced free 0: 

charge, providing no obvious miGusc h~s 1:,ocn cor..mittod. 

5~ould the instrument become inop~rative, cheCK the 

batterios and c~bles (c~p~cially conncc~ions). If these 

prove to be in good order I retul:n t.h .. "! instrurr.cr.: to 

your Gupplier, or directly to the 1T •• mul~cturor, for 

prompt repair. 

**. W~RNiNG~ "1\lifays remove the axte.rni.ll b,:;tterier; when 

_ .~., ~-~~~'-o. ~_;~_ ~~ 

the unit is being stored or shipped. ThO$e units ~ith 

internal rechargf!able batteries, Dhould b~ re-cnarged 

after ench daily use l if possible, and at le~st once 

ev<?ry six months should the unit remuin in star a9~. 

L The charging of recharge8ble batte'ries should be carried 

out using tile accompanying c1"1arging unit. The p.l.~ocedure 

being: 

a) Turn the magnetometer main switch to OFF. 

'fr* N.B.**. This ~pplie5 to instruments with e:lo(tcrr . .:Il batteries 
only. 

,-. ~ ". -. . 



10. 

bl 

c) 

dl 

Connect the charger cable to the magnotometer· 
plug (6). 

Plug ch~rger into 120VAC 50 to 60 Hz. 

The ch~rger Pilot light will indicate that the 
b~ttcrics ~re being charged and will go off 
when they are fully charged. 

e) If charging is to be done from a 28 to 42V 
D. C. sou rce. connect the ~. c;:able to the charger, 
and proceed as above. 

f) Should the source of churging power be 220 volts 
A.C., an internal adjustment to the charger is 
nc ce ssary. 

If u power sourer. for ch~rging the butteries is 
not available in tha field, the external battery 
pack (optional) should be used. If external pack 
is used, the internal batteries have to }~ re­
charged ev~r'f 6 months. 
For convenience the shor t ing plug with chain can 
be removed and stored in the pOcket of the case. 

Regional Latitude Set~inqs: 

~.-
[t" :F 

,I . 

~ 
~ 

Norm<lll y, eachunil is preset for the Northern Hemisphere. r:;~ 
l 

pre-setting for tho Southern Hemisphere \o,ill be done~-'· .~-~ ~ 

at the factory. as pe~ your instructions and at no 

extra cost. HO\,llever, should the unit be required for 

use in both Hemispheres, re-eett.in9 inatructions \,IIill 

be supplied on requeGt. 

rIEI.D P R9CEDUnE: 

1. Select a base control station, the choice of location 

baing governed by the following considerations: 



a) Gencrnl magnetic background (i.c. not anomalous 
'7 ........ ___ 

if possible) • 

b) Accesoibility, in relation to the area being 

surveyed. 

2. Set the magnetometer to re,ad between 0 and 200 gu.nmas. 

(For the sake of convenience in co~touring and to avoid 

&mall negative readings, an <.lrbitrary value of 800 to· 

1000 gamma may be added to nll readings). 

3. For effective diurnal control,2c~ntr~1· ~tuttO~i should 

be ~ermuncntly murked. und re~dings should be tuken .. 
,1 simple ----

method is to have the top of t'nc c0ntcol !";tiltion picket 
alP#: • 

at ilbout. ""';"'list heic;ht. Rest the pt.-abc end of the lnugnct--

5 

~om(!€cr ern Th.is...pickat ,while taking the ;r~'1din(J. In b()rren 

----------------------- - .-....-. 
country, <J mound# large rock or some: slmilar obJee.t..,... 

can b<l marked und used as a subst.i tute .for pickets. 

4. Normal magn~tometar survey procedures ~10uld be adhered 

to for the remnindcr of tho ~urvey. 

5. Powerful r.luCJr.ct~ should be kept more t.hi~n 1 foot <iWi\Y 

frOiIl the MF-2 instrument. 

6. During winter opcr~tion, extern~l batteries (if used) 

should be kept in a pocket or unciar a parka. (Only us.:; .... 

batteries with low steel content e.g. Evcrc"dy). 



1 MAIN SWITCH 
'2 RANCf SWITCH 

. ......--- 3 LATitUDE SWITCH 
41 lATlTUDE fiNE CONTROL 
S L[VE l 

• CHAPtGfR & RECORDER PLUG 
7 U"PU JiUTTON 

• lOWER 6UTTC)N 

I 
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Using a recorder such as the Esterline Angus Model T171B 

or TeA Electronics Modol EPR-2T I the MF-2 mnryncto.lleter 

ci'l.n be used to record diurnal cha:1ges, etc. ThCSf.-! recorders 

arc battery or AC operated and the high input· impcd;;mco 

of 2 Ncg-01u-\ls will crouto an error of only 0.510. 

'rho rccordin<) output of the 11F-2 is lOOmV over <i 

10 kilo-ohm resistor ilt any ran\)o and full scale deflection 

of tht! roeter. 

'lilC highc::>t t;cozitivity, <..I rc~.::ording !:pan I,)f plu::; rr,inus 

50 g.y[r."n<l5 can b.:! obtained by ~ctting the MF-2 runsrc.: 

switch to 1000 garr.m<l, and tho recorder r<.lnge to SrnV. 

Tho rc(.:ordcr should bo placed <It lCilst ;It <:1 distunce of 

10 f"~f.!t: to avoid <:i. m.:::.gnOiic disturbance. 1'. recorder c~ble 

"J S'} 025 Ciln be obtained to secure the proper connection. 
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To convert the polarity setting from the Northern to 

the Southern hemisphere or vice versa, only a screw driver 

1/4t1 (6mm) wide is required. 

1) Place tha instrument flat on a table. 

2) R~move the four screws at the ccrnerG; of l"lOttom plate. 

J) Pull bottom plate c"rofully off the instrument. 

4) The position of the white connector plug on tllC, top 

pluta of the Latitudo switch (3) is dotermining the 

Betting. The notch of the plug fncing the ·'N" on the 

to.p pliJtc indlc~ltcu tho sotting for the NartllCrn 

hemisphere. Pull the plug carefully, (do not pull and 

bend the wires), turn aJ~ insert plug again when notch 

faces exactly "S". t 

ring is placed properly between the "bottomplate'::antt-"~-::~"""""'" 

the tubing. 



OPEAATIOtJ OF TitE INSTRt;MENT: 

L R~move all fcrro-mugnet ic I;:)bjccts from the operator IS 

person, e.g. keys, coinn, buttor.G etc. (zippers f,hould 
~ 

IJ-.Yj It) ,714 otT1!:1 L 

..,... If "c..III·.! 4 
2. Attach carl,"yin') !.>trap to t.he in!3trumcnt. For li'1ht 

sm:,veying the upper buttons cu.n ~ Uf.icd and the strap 

c~rricJ around the n~ck. In rough torrain, ~Nl for long 

on the other sido Co f t}\I'! instru:r.cnt. 

J. If ext.erncll b.Htcries ara tc be \.\SOQ, at.tuch bat.t:..;ry , 

---="-~~.t2".thc in5lruncnt •• >r.d the pack iuclf t~'· ..... 
the operator·s back. 

4. switch on l-kin Switch (l) to the first pc.,)sition - BA.'!'. 

Meter needle should Come to rest withi.r. the red arc. 

If not, replace or re~harge the batteries. 

5. L,lti~ude hdjustrocnt {l:!~ir.~l: 
..... ) 

Put Range Switch Yr to,.lOOK p~.?ition. Muin S ..... itcr. to 
. .-

Positive (tt+lI) t Li\titude S ..... itch D), to 0 gar.unas and 

Fina controf-" (4) fully in tl')..c dl rElet ion 0 f "CALif acrow. 
:~srl 

.0, 
, I 



rend tl)o vertical component of the magnetic l:ield 

with 1.% accuracy. The MF-2, \iith calibrated latitude 

control as nn option, hus Latitude Switch steps of 

10,000 gammAs + 0.5%: thus the reading can be taken on . 
;;-p .7,;/ .... .,., ~~ Sf"flI!'. i,~. j~ , 

more ~cnsiti~e r~nges and the total value of vertical 

component cC1lculated by adding the meter ,reading to 

the value of the field indicated on the Latitude 

Switch. In order to obtain re~dings in more sensitive 

ranges, it is necessary to adjust the latitude controls ~ 

to give a zero reading. First,_"set the Latitude Switch 

'. 

(3) to the position which gives n reading closest to 

zero on the positive side. i'lnd tl'H'm use the F i~ 

r:._, .. 
1·' N": 

~7r 
t..~ 

.~ C;;ntrOl ~~o-"'O~in_z.ero. New set the Range Switch to 

a d.~ sired ranqe, and readjut:t the Fine Control , ... .if nec~------'-· -~~ 
• , b . . essary, to 0 t.:un an eX4lct zero recdl.llg • .. ~--.,-,--. 
~~e unly requirement for taKing measurements witn the 

f-W-:l. lS tllat tha instrument be l'easonably stationary, 

,.,itl, the level bubble (5) resting within the perimeter 

of Ute "inner" circle of the Level. 

Calibrations . . ... 
/' 

........ } 

nlis instrument is factory calibrated and field tests 

lwve shown that only misuse (i.e. dropping, rough handling, 

b."f'V 
, .'; 

'''' 

r
;:t~: 

I· , . .' 
.....: ..-. 

""r-It
> 

40' .' 

~~ -



3 
improper shipping) can affect ~hG calibration. Tnorefora, 

it is not necessary to re-calibrate in the field. However, 

should re-calibration become necessary I for ;.ny reason, the 

instrument should be returned to the manufacturer. 

U. All p~rts_ except th~ non-rechargeable batteries and 

cables, are guaranteed for a p~riod of one ye~r and in 

the event of a malfunction will be replaced free of 

charge, providing no obvious miGuso h~s been cor.mittod. 

5~ould tho instrument become inop~~ative, check the 

batterios and cables (c~pecially oonncc~ions). If these 

prove to be in good order I ret\11:n Uh.1 inf:;trurr.cr.t. to 

your supplier, or directly t,o eha rr.;mu'c<lcturer, for 

prompt repair. 
"- ,,:..-~-

* ... * WARN£NG~cJ\:tifays remove the cxtcrn\.11 b;:;.tterie£ 'When 

internal rechargt'!:able batteries, nhould 1:k2 re-cnarged 

after el\ch daily use, if possl.blc# and at le;:lst once 

every six months should the unit rern<lin in storag~. 

~. The charging of rechargeable batteries should be carried 

out using tile accompanying charging unil. The procedure 

being: 

a) Turn the magnetometer main switch to OFF . 

. ** N.B.*** This ~pplie5 to instruments with externul batteries 
only. 

;-. -;' -. . 
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