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SUMMARY

A program of exploratory drilling was conducted on the site of the Kapuskasing 
Phosphate Operations during the period between January and April of 2000. The program was 
designed to search for additional phosphate-bearing material beyond the current limits of the 
proposed Open Pit Mine, and to attempt to expand the limits of selected ore zones.

A total of 2 483 metres of core were produced from 29 drill holes. For the most 
part, this method of drilling proved rather effective in the recovery of unconsolidated materials. 
Recoveries were somewhat variable with the different material types, but on an overall basis the 
recoveries were on the order of 70 to 8Q07o. With some revisions to our procedures, this drilling 
technique provides a superior sample for our purposes to the alternatives of Reverse Circulation 
and Sonic Drilling. Specific advantages include increased depth penetration, ability to traverse 
hard l cemented sections, and a solid recovered core of unconsolidated material which is an 
immense aid in identification and analysis of the material.
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1.0 INTRODUCTION

A program of exploratory drilling was conducted on the Agrium Kapuskasing Phosphate 
Operation Mine Site located in Cargill Township during the period between January and April, 
2000. This program was designed to search for additional phosphate-bearing material beyond 
the current limits of the proposed Open Pit mine, and to attempt to expand the limits of selected 
ore zones.

2.0 LOCATION, ACCESS, AND CLAIMS

The mine site is located in the north western portion of Cargill Township, the southern 
portion of Cumming Township, and the eastern portion of Ecclestone Township, approximately 
30 kilometres south west of the town of Kapuskasing, Ontario (Figure 1). Access to the mine 
site is provided by all-weather gravel roads departing from the town. The current land holdings 
are held in the name of Viridian Inc., a predecessor company to Agrium General Partnership, and 
constitute a series of Mining Leases, unpatented mining claims, and Licenses of Occupation 
(Figure 2). Table l provides the relevant details pertaining to the claims on which the work was 
done:

Table 1. List of claims and mining leases covered in the Winter 2000 drilling program.

Claim No.
89918
89917
78657
78658
413074
413076
413708
424534
TOTAL

Lease No.
104714
104714
104714
104714
104395
104395
104395
104381

Area (Ha)
19.89*
21.63*
16.32*
18.66*
2254.43
2554.43
2554.43
625.68

Amount Drilled (m)
634
933
135
331
176
172
70
32

2483

Total Cost
552,646.85
584,933.52
59,474.34
520,099.83
511,015.67
515,543.22
54,332.32
51,852.58
5199,898

*Note: these claims are contained as individual parcels within the mining lease.
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3.0 PREVIOUS WORK

The first record of exploration work on the property was by Continental Copper 
Mines Limited who conducted a diamond drilling program in 1955 to examine a 
magnetic anomaly for it's potential of hosting copper-nickel mineralization. The 
phosphate potential of the property was first discovered in 1974, and subsequent work 
lead to a commencement of full scale production. A listing of the exploration and 
development activities on the property is given below:

1955: Continental Copper Mines Limited, Diamond drilling (rotary), 7 holes, 945 
metres.

1970: Kennco Exploration (Canada) Limited, Diamond drilling (rotary), 6 holes, l 
062 metres.

1975: International Minerals and Chemical Corporation, Reverse Circulation 
drilling, 201 holes, 18515 metres.

1980: Sherritt Gordon Mines Limited, Auger and Sonic drilling, 103 holes, 4 862 
metres.

1981: Sherritt Gordon Mines Limited, Sonic drilling, 11 holes, 162 metres.

1985: Sherritt Gordon Mines Limited, Percussion drilling, 22 holes, 78 metres.

1995: Sherritt Inc., Reverse Circulation drilling, 25 holes, 2315 metres.

1996: Viridian Inc., Reverse Circulation drilling, 78 holes, 7 530 metres.

1997: Agrium Inc., Diamond drilling (Rotary), 7 holes, 624 metres.

1998: Agrium Inc., Sonic drilling, 5 holes, 403 metres. 

4.0 GEOLOGICAL SETTING

The property overlies rocks situated within the Kapuskasing Structural Zone 
(KSZ). This is a northeasterly striking, fault-bounded feature which is interpreted be an 
up-thrusted block of material from the lower portions of the earth's crust. All of the 
rocks within the KSZ have been metamorphosed to either amphibolite or granulite facies.

The local geology consists of a core complex of multi-phased carbonatite rocks 
which are surrounded by a ring of pyroxenite, and have provided a U-Pb age date of 1907 
Ma +S- 4 (Sage, 1988). These two rock types are in turn situated within quartz diorite 
gneisses that form a large portion of the Kapuskasing Structural Zone (Figure 3). The 
carbonatite host rock is sub-divided into two sub-types: sovite and rauhaugite. The sovite
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is a medium to coarse grained, white, banded rock in which calcite is the dominant 
carbonate species and it includes accessory minerals such as phlogopite, magnetite, 
clinohumite, apatite, olivine, pyrrhotite, and amphibole. Apatite can reach 15 07o 
abundance in this rock type (Sage, 1988). In sharp contrast to the sovite, the rauhaugite 
appears as a massive, fine grained, dense, beige to tan coloured rock in which dolomite is 
the dominant carbonate species. Phosphate values can range to \407o P2O5 in the 
rauhaugite.

The high grade ore at the Kapuskasing Phosphate Operations is derived from the 
weathering and dissolution of the soluble minerals in the host carbonatite rock (eg. 
phlogopite). This process has left behind a residue of the insoluble minerals, largely 
apatite crystals, which is termed residuum. This residuum is formed above the host 
carbonatite, and is in turn covered by glacial deposits of lacustrine clays, and boulder tills 
of the Pleistocene age. Limited data suggest that this weathering took place during the 
late Cretaceous period (Sage, 1988).

In terms of a reference grid, the UTM co-ordinate system has been adopted (NAD 
27, Zone 17).

Additional details regarding the mining, milling, and processing at the 
Kapuskasing Phosphate Operations are given in Pressacco (2000).

5.0 DESCRIPTION OF THE WINTER 2000 DRILLING PROGRAM

A total of 2 483 metres of core were produced from 29 drill holes. All of the 
holes were spotted by means of a Trimble PRO XRS GPS system with referencing to 
known survey monuments. The collars of all of the holes were re-surveyed after their 
completion to determine the as-drilled hole location. The drilling was conducted by 
Bradley Bros, of Timmins, Ontario under the supervision of Peter Marenghi, (Geologist, 
Agrium Kapuskasing Phosphate Operation), with assistance from the author. The 
program began in late January, 2000 and was completed with the termination of hole 
AGR-00-030 on April 17, 2000. The drilling was conducted with the goal of recovering 
as much of the unconsolidated materials as possible, and to that end, a triple-tube 
arrangement using regular NQ-sized drill rods was utilized for those materials lying 
above the rock surface. Once the rock contact was reached, the drilling method switched 
over to a normal NQ-sized recovery method. All of the recovered material was logged by 
Peter Marenghi, and is currently stored at the mine site of the Agrium Kapuskasing 
Phosphate Operations. Copies of the detailed drill logs are provided in Appendix I, and 
plans and sections of the drill holes are given in Appendix II.

6.0 CONCLUSIONS

For the most part, this method of drilling proved rather effective in the recovery of 
unconsolidated materials. Recoveries were somewhat variable with the different material 
types, but on an overall basis the recoveries were on the order of 70 to 8007o. With some 
revisions to our procedures, this drilling technique provides a superior sample for our



purposes to the alternatives of Reverse Circulation and Sonic Drilling. Specific 
advantages include increased depth penetration, ability to traverse hard l cemented 
sections, and a solid recovered core of unconsolidated material which is an immense aid 
in identification and analysis of the material.
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Ontario Declaration of Assessment WorkMinistry di
Northern Development
and Mines Performed on Mining Land

lion 66(2) and 66(3), R.S.O.1990

Transaction Number (office use)

0-0056
Assessment Files Research Imaging

42G07SW2010 2.20527 CARGILL 900
(sections 65(2) and 66(3) of the Mining Act. Under section 8 of the Mining Act, this 
ent work and correspond wtth the mining land holder. Questions about this collection 
lent and Mines, 3rd Floor, 933 Ramsey Lake Road, Sudbury, Ontario, P3E 6B5.

Instructions: - For work performed on Crown Lands before recording a claim, use form 0240. 
- Please type or print in ink.

1. Recorded holder(s) (Attach a list if necessary)
r.

Nam*

Address A /J d -* */ t j i i2 *J ^ 7(j 1 . (J . '*Oh ) t—

tC&pmskt^'nr^cj . o/^^ /5~^ 2 y l
Name'

Address

Client Number

Telephone Number 
( ff^ j S j r * l ' -*
Fax Number

Client Number

Telephone Number

Fax Number

2. Type of work performed: Check (/) and report on only ONE of the following groups for this declaration.

D Geotechnical: prospecting, surveys, 
assays and work under section 18 (regs)

Physical: drilling stripping, 
trenching and associated assays D Rehabilitation

Work Type

. i

DaletWork From Tj Q\ (MI To /7 ^^il ^^*
Performed Day l Month | Ya*r Day | Month | Year

Global PosHtoniiig System Data (If available) Township/Area /~ . ^11

M or O-Ptan Number , . ,t) - H o

Office Use
Commodity

Total S Value of 
Work Claimed /i/ y y//

s
NTS Reference

Mining Division L ̂  ,

Resident Geologist f 
District -/^ ,,. , ft.^ .^

Please remember to: - obtain a work permit from the Ministry of Natural Resources as required;
- provide proper notice to surface rights holders before starting work;
- complete and attach a Statement of Costs, form 0212;
- provide a map showing contiguous mining lands that are linked for assigning work;
- include two copies of your technical report.

3. Person or companies who prepared the technical report (Attach a list if necessary)
Name Q i\

Address n
'le/ i-O. fjcjf^ 92. fax.fliA.^iCfr^i^c, .Onjr /i /^ 2-Yf

Name

Address

Name

Address

RECORDFDl
/ins -J t 2111

Telephone Number

Fax Number

Telephone Number

Fax Number

Telephone Number

Fax Number

4. Certification by Recorded Holder or Agent
, do hereby certify that l have personal knowledge of the facts set forth in

(Print Mam*}
this Declaration of Assessment Work having caused the work to be performed or witnessed the same during or after its 
completion and, to the best of my knowledge, the annexed report is true.
Signature of Recorded Holder or Agent Q Date

Fax Number
3 *r~ KAgent's Address 

^ P.O. ht*
Telephone Number 

TV? Vi/ J
0241(03/87)

RECEIVED
AUG 3 1 2000

GEOSCIENCE ASSESSMENT 
_____ OFFICE



land where work was performed, at the time work was performed. A map showing the contiguous linn must 
fofm.

Mining Claim Number. Or if 
work was done on other eligible 
mining land, show in this 

column tht location number 
Indicated on the claim map.

Number of Claim 
Units. For other 
mining land, list 
hectares.

Value of work 
performed on this 
claim or other 
mining Itrvj.

Value of work 
applied to this 
claim.

Value of work 
••signed to other 
mining claims.

- '

Bank. Value of work 
to be distributed 
etafuture data

TB 7827 16 ha J26.825 N/A 524,000 (2,825

eg 1234567 12 524,000

eg 1234568 t 8,892 (4,000 K892

0
G
C

iB-U la, 100 Q 100 o
/(. Gib C

0
JL

24 f (t If * a L- 'l,
o 1'litM*

10 f* c f B.oou
11 1L± 0
12 i 2, ooo
13 •3491 (O ^^" G
14 0
15

Column Totals lo i coo
, do hereby certify that the above work credits are eligible under

(Print Full Hame)
subsection 7 (1) of the Assessment Work Regulation 6/96 for assignment to contiguous claims or for application to the claim 
where the work was done.
Signature of Recorded Hoidet or Agrfit Authorized in Writing

__________________/\ v /(^

Date

6. Instructions for cutting back credits that are not approved.

Some of the credits claimed in this declaration may be cut back. Please check (S) in the boxes below to show how you wish to 
prioritize the deletion of credits:

D 1. Credits are to be cut back from the Bank first, followed by option 2 or 3 or 4 as indicated.
D 2. Credits are to be cut back starting with the claims listed last, working backwards; or

^C 3. Credits are to be cut back equally over all claims listed in this declaration; or
D 4. Credits are to be cut back as prioritized on the attached appendix or as follows (describe):

Note: If you have not indicated how your credits are to be deleted, credits will be cut back from the Bank first, 
followed by option number 2 if necessary.

For Office Use Only————,—^-——————-——-
Received Stamp

0241 (03/97)

Deemed Approved Date

Date Approved

Date Notification Sent

Total Value of Credit Approved

Approved for Recording by Mining Recorder (Signature)

RECORDED
3 1 1300

RECEIVES
AUG 3 1 2000



Ontario Ministry of
Northern Development
and Mines

Statement of Costs 
for Assessment Credit

Transaction Number (office use)

Personal information collected on this form is obtained under the authority of subsection 6 (1) of the Assessment Work Regulation 6/96. Under section 8 of the 
Mining Act, this information is a public record. This information will be used to review the assessment work and correspond with the mining land holder. 
Questions about this collection should be directed to a Provincial Mining Recorder, Ministry of Northern Development and Mines, 3rd Floor, 933 Rarnsey Lake 
Road, Sudbury, Ontario, P3E 6B5.

Work Type

bra^w*v-d Jw/lur*
'

Units of work
Depending on the type of work, list the number of 
hours/day worked, metres of drilling, kilometres of 
grid line, number of samples, etc.

2-, 42/3 rv^rW-S

Associated Costs (e.g. supplies, mobilization and demobilization).

Transportation Costs

Food and Lodging Costs

• ••MMDcrnbncn^

Cost Per Unit 
of work

* do. r l

i i i— \~s w : 1 1-/ L-~ w
,..^ r. . ft^i.-t Total Value of Assessment Work
Auo j i Z y -j y

Calculations of Filing Discounts:

Total Cost

*m^s

*iM, MS

1. Work filed within two years of performance is claimed at 1000Xo of the above Total Value of Assessment Work.
2. If work is filed after two years and up to five years after performance, it can only be claimed at 500Xo of the Total 

Value of Assessment Work. If this situation applies to your claims, use the calculation below:

TOTAL VALUE OF ASSESSMENT WORK x 0.50 = Total S value of worked claimed.

Note:
- Work older than 5 years is not eligible for credit.
- A recorded holder may be required to verify expenditures claimed in this statement of costs within 45 days of a request for 
verification and/or correction/clarification. If verification and/or correction/clarification is not made, the Minister may reject all 
or part of the assessment work submitted.

Certification verifying costs: 

l, l\fr*o Ir , do hereby certify, that the amounts shown are as accurate as may reasonably
(please print full name)

be determined and the costs were incurred while conducting assessment work on the lands indicated on the accompanying

Declaration of Work form as f&'fci. A t ' A-/V
(recorded

l am authorized to make this certification.
, agent, or state company position with signing authority)

0212 (03/97)

RECEIVED
AUG 3 \ 2000

GEOSCIENCE ASSESSMENT

Signature Date



Ministry of Ministers du
Northern Development Developpement du Nord
and Mines et des Mines Ontario

Geoscience Assessment Office 
933 Ramsey Lake Road

October 3, 2000 6th Floor
Sudbury, Ontario

VIRIDIAN INC. P3E 6B5
3500, 10180-101 STREET
EDMONTON, ALBERTA Telephone: (888) 415-9845
T5J-3S4 Fax: (877)670-1555

Visit our website at: 
www.gov.on.ca/MNDM/MINES/LANDS/mlsmnpge.htm

Dear Sir or Madam: Submission Number: 2.20527

Status 
Subject: Transaction Number(s): W0060.00368 Approval

We have reviewed your Assessment Work submission with the above noted Transaction Number(s). The 
attached summary page(s) indicate the results of the review. WE RECOMMEND YOU READ THIS 
SUMMARY FOR THE DETAILS PERTAINING TO YOUR ASSESSMENT WORK.

If the status for a transaction is a 45 Day Notice, the summary will outline the reasons for the notice, and any 
steps you can take to remedy deficiencies. The 90-day deemed approval provision, subsection 6(7) of the 
Assessment Work Regulation, will no longer be in effect for assessment work which has received a 45 Day 
Notice. Allowable changes to your credit distribution can be made by contacting the Geoscience Assessment 
Office within this 45 Day period, otherwise assessment credit will be cut back and distributed as outlined in 
Section #6 of the Declaration of Assessment work form.

Please note any revisions must be submitted in DUPLICATE to the Geoscience Assessment Office, by the 
response date on the summary.

If you have any questions regarding this correspondence, please contact LUCILLE JEROME by e-mail at 
lucille.jerome@ndm.gov.on.ca or by telephone at (705) 670-5858.

Yours sincerely,

ORIGINAL SIGNED BY
Steve B. Beneteau
Acting Supervisor, Geoscience Assessment Office
Mining Lands Section

Correspondence ID: 15288 

Copy for: Assessment Library



Work Report Assessment Results

Submission Number: 2.20527

Date Correspondence Sent: October 03. 2000______________________Assessor:LUCILLE JEROME^—^—-^^^—-^^^—^^—

Transaction First Claim
Number Number Township(s) l Area(s) Status Approval Date

W0060.00368 6000408 CARGILL Approval October 02,2000

Section:
16 Drilling PDRILL

All future assessment work submissions must be accompanied with a breakdown of costs on the statement of cost form.

At the discretion of the Ministry, the assessment work performed on the mining lands noted in this work report may be subject to inspection and/or investigation 
at any time.

Correspondence to: Recorded Holder(s) and/or Agent(s):
Resident Geologist Reno Pressacco
South Porcupine, ON KASPUSKASING, ONTARIO

Assessment Files Library VIRIDIAN INC. 
Sudbury, ON EDMONTON, ALBERTA

Page: 1
Correspondence ID: 15288
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KAPUSKASING PHOSPHATE OPERATIONS
LITHOLOGIC LEGEND

LITHOLOGIC CODE 

CRETACEOUS:

MATERIAL TYPE

701
702
703
704
705
706
707
708
720

A ORE
A (GREY) ORE
B l ORE
B2 ORE X GREEN MICA CLAY
HASTE l SILICA SANDS)
WASTE i PEAT S ORGANICS)
WASTE i ALL CLAYS)
WASTE lUNDIFFERENTIATED X OTHER)
RESIDUUM (UNDIFFERENTIATED)

PROTEROZOIC:
709 ROCK - GNEISS
710 ROCK - RAUHAUGITE
711 ROCK - SOVITE
712 ROCK - PYROXENITE
713 ROCK - MISC. X UNDIFFERENTIATED

PLEISTOCENE:
714 BROWN. VARVED CLAY
715 GREY GUMBO (LEDDA) CLAY
716 QUARTZ-RICH SANDS
717 BROWN BOULDER TILL
718 OTHER X UNDIFFERENTIATED

GENERAL CODES:
799 LOST CORE X NO RECOVERY X NCLSAMPLE.

300N
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MATERIAL T'lPE

A ORE 
A (GRE 
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701
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MATERIAL TYPE

ORE
A ORE
A (GREY)
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717 BROWN BOULDER TILL
718 OTHER 7 UNDIFFERENTIATED

jENERAL CODES:
799 LOST CORE 7 NO RECOVERY 7 NO SAMPLE
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WASTE (ALL CLAYS)
WASTE (UNDIFFERENTIATED X OTHER)
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PROTEROZOIC:
709 ROCK - GNEISS
710 ROCK - RAUHAUGITE
711 ROCK - SOVITE
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PLEISTOCENE:
714 BROWN. VARVED CLAY
715 GREY GUMBO (LEDDA) CLAY716 QUARTZ-RICH SANDS
717 BROWN BOULDER TILL
718 OTHER 7 UNDIFFERENTIATED
3ENERAL CODES:799 LOST CORE 7 NO RECOVERY 7 NO SAMPLE
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MATERIAL TYPE

ORE
A ORE
A (GREY)
B l ORE
B2 ORE l GREEN MICA CLAY
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WASTE (ALL CLAYS)
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RESIDUUM (UNDIFFERENTIATED)

PROTEROZOIC:
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717 BROWN BOULDER TILL
718 OTHER 7 UNDIFFERENTIATED
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MATERIAL TYPE.ITHOLOGIC CODE

SETACEOUS:
701 A ORE
702 A (GREY) ORE
703 Bl ORE
704 B2 ORE l GREEN MICA CLAY
705 WASTE (SILICA SANDS)
706 WASTE (PEAT S ORGANICS)
707 WASTE (ALL CLAYS)
708 WASTE (UNDIFFERENTIATED t OTHER)
720 RESIDUUM (UNDIFFERENTIATED)

PROTEROZOIC:
709 ROCK
710 ROCK
711 ROCK
712 ROCK
713 ROCK

GNEISS
RAUHAUGITE
SOVITE
PYROXENITE
MISC, i UNDIFFERENTIATED

3LEISTOCENE:
714 BROWN, VARVED CLAY
715 GREY GUMBO (LEQDA.) CLAY
716 QUARTZ-RICH SANDS
717 BROWN BOULDER TILL
718 OTHER l UNDIFFERENTIATED

iENERAL CODES:
799 LOST CORE 7 NO RECOVERY 7 NO SAMPLE
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702 A (GREY) ORE
703 B l ORE
704 B2 ORE / GREEN MICA CLAY705 WASTE (SILICA SANDS)
706 WASTE (PEAT S ORGANICS)
707 WASTE (ALL CLAYS)
708 WASTE (UNDIFFERENTIATED / OTHER)
720 RESIDUUM {UNDIFFERENTIATED)
PROTEROZOIC:709 ROCK - GNEISS
710 ROCK - RAUHAUGITE
711 ROCK - SOVITE
712 ROCK - PYROXENITE
713 ROCK - MISC. / UNDIFFERENTIATED
PLEISTOCENE:
714 BROWN, VARVED CLAY
715 GREY GUMBO (LEDDA) CLAY716 QUARTZ-RICH SANDS
717 BROWN BOULDER TILL
718 OTHER / UNDIFFERENTIATED
3ENERAL CODES:
799 LOST CORE S NO RECOVERY / NO SAMPLE
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.ITHOLOGIC LEGEND

-ITHGLOGIC CODE

SETACEOUS:
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703
704
705
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708
720

MATERIAL TYPE

ORE
A ORE
A (GREY)
B l ORE
B2 ORE l GREEN MICA CLAY
WASTE (SILICA SANDS)
WASTE (PEAT S ORGANICS)
WASTE (ALL CLAYS)
WASTE (UNDIFFERENTIATED S OTHER)
RESIDUUM (UNDIFFERENTIATED)

PROTEROZOIC;
709 ROCK - GNEISS
710 ROCK - RAUHAUGITE
711 ROCK - SOVITE
712 ROCK - PYROXENITE
713 ROCK - MISC. 7 UNDIFFERENTIATED
PLEISTOCENE:
714 BROWN, VARVED CLAY
715 GREY GUMBO (LEDDA) CLAY
716 QUARTZ-RICH SANDS
717 BROWN BOULDER TILL
718 OTHER l UNDIFFERENTIATED

3ENEHAL CODES:
799 LOST CORE 7 NO RECOVERY 7 NO SAMPLE
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^ITHOLOGIC CODE 

SETACEOUS:
701
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703
704
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708
720

MATERIAL TYPE

ORE
A ORE
A (GREY)
B l ORE
B2 ORE 7 GREEN MICA CLAY
WASTE (SILICA SANDS)
WASTE (PEAT S ORSANICS)
WASTE (ALL CLAYS}
WASTE (UNDIFFERENTIATED 7 OTHER)
RESIDUUM (UNDIFFERENTIATED)

PROTEROZOIC:
709 ROCK - GNEISS
710 ROCK - RAUHAUGITE
711 ROCK - SOVITE
712 ROCK - PYROXENITE
713 ROCK - MISC. 7 UNDIFFERENTIATED
PLEISTOCENE:
714 BROWN. VARVED CLAY
715 GREY GUMBO (LEDDA) CLAY
716 QUARTZ-RICH SANDS

7 BROWN BOULDER TILL 
718 OTHER 7 UNDIFFERENTIATED

3ENERAL CODES:
799 LOST CORE 7 NO RECOVERY 7 NO SAMPLE
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