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Presenter
Presentation Notes
The state’s nonferrous metallic mineral leases apply to metals such as gold and copper and nickel, but not iron ore and taconite. The modern state leasing era began in 1966, so the time period for this state leasing data set is 1/1/1966 to 1/1/2012. 


Purpose

Background: The State leases state-owned mineral rights to exploration companies.
Private individuals have also leased their private mineral rights to exploration companies.

Let’s look at the historical data of exploration activity
from 46 years of state metallic mineral leasing from

1966 through 2011.

We will also summarize to a lesser degree the
statewide exploration data, which includes private
lands along with the state lands.



Presenter
Presentation Notes
There is very little mystery as to where exploration companies are looking for mineral deposits. While active leases permit confidentiality, there is still public notice required for all exploration drilling. Drilling is required to identify a mineral deposit. There is a great deal of public historical information. 
One current issue is whether a State Mineral Lease sale should do an EAW before the leases are offered. Another issue is a voice for more public input into which state lands should be or should not be offered for lease. Another issue in the public discussion is about leasing state mineral rights when the state does not own the surface rights.


Topic is Exploration .....Not Mining



Presenter
Presentation Notes
We know where certain mineral deposits exist in MN, but that is not the topic today. A mine needs to go through the environmental review and permitting process. Today we are talking about the exploration process to find new deposits. “Exploration” means, as defined in the state lease, the act of searching for or investigating a mineral deposit.



Today’s Topics

How many state mineral leases have there been in 46 years?
How long are state leases active?

Where were the state leases located?

What types of exploration activities occur on state mineral leases?

Exploration Drilling
How many state mineral leases had Exploration Drilling?
What % of state mineral leases had Exploration Drilling?
* Summarize the drilling by classification
* Summarize the drilling by year
* Summarize the drilling by location

* How many state leases had no exploration activity? Why not?



Presenter
Presentation Notes
Information is presented that looks at these questions.
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State Mineral Lease Transactions:
Jan.1, 1966-Jan.1, 2012



Presenter
Presentation Notes
This data pertains to the nonferrous metallic mineral leases such as copper and nickel, but does not include the iron ore or taconite leases.


State Mineral Leases: 1966- 2012

3,379 State Mineral Leases

e 387 active (11%)
992 terminated (89%)

12%
12-24 yrs

1 through 3 $1.50/acre
4 through 6 $5.00/acre

31%

7-11 yrs
7 through 11 $15.00/acre

12 through 50 $30.00/acre



Presenter
Presentation Notes
The state lease rental rate increases significantly at Year 12.


State Mineral Lease Transactions:
Jan.1, 1966-Jan.1, 2012

ate Metallic Mineral Leases Total
e (11%)
inated (89%)

Trend: Most leases

1% will terminate at 10

>10 years
10% years or less

6-10 yrs



Presenter
Presentation Notes
This data pertains to the metallic mineral leases such as copper and nickel, but does not include the iron ore or taconite leases. The rental rate increases significantly at year 11.


State Mineral Lease Transactions

Looking at forty-acre parcels and government lots provides a

A single state lease may contain up to
sixteen 40-acre parcels within a typical
single mining unit, but the mining unit
acreage varies based upon ownership.

State Mineral Leases, 1966-2012
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Presenter
Presentation Notes
Now the data is more complicated, because we apply GIS, Geographic Information System, data to make maps. Most landowners do not own 640 acres, and a “state mining unit”  may vary greatly in the total acreage. So a generalization was made to use forty-acre parcels or government lots with the hope that it is more relevant to more people. 




Presenter
Presentation Notes
Here is an example that is very typical from the historical data classified as Searching For. There are 36 state parcels under lease, and one drill hole so far.


Active State Metallic Minerals Leases (01,/01/2012)
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State Mineral Lease Transactions

120,659 forty-acre parcels

120,659

offered parcels
State of Minnesota for

mineral exploration since

1966.

Note : many parcels have been
offered repeatedly over the
years, but are only counted
once for this purpose.

have been offered by the

State Mineral Leases, 1966 to 2012;

See Disclaimer in Notes Below
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Presenter
Presentation Notes
Disclaimer: The data that we show here are imperfect, but the trends are very real. The complex computer queries allow us to view the data in many ways. However, the original data from the 1960’s and 1970’s was never in a computer format, so we need to estimate some parameters. Also, the Public Land Survey is not a regular grid of 40 acre parcels, but is quite complicated in detail. We make every effort to portray the data in a transparent manner.


State Lease Transactions

20% of the forty-acre
parcels offered by the State
for mineral exploration have

120,659

offered parcels
been leased

96,907
not
leased
23,752
leased All figures are the “40-acre

parcel count” described in the
notes. The 23,752 parcels are
within 3,379 State leases.

State Mineral Leases, 1966-2012
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Presenter
Presentation Notes
This approach uses the “cumulative geographic footprint” on GIS, such as the area ever offered for lease. If a parcel was offered more than once, it only appears on the map once, and is only counted once. The same thing for parcels that have been leased—if leased multiple times, only counted as once for the purpose of counting parcels.


“Searching For”’ Phase

1.Business Plan

& Financing
[1 =25 yrs]

State Mineral Leases

2. Land Package
[1 =5 yrs] : — e involved here.

3. Exploration

[1-10 yrs] The state lease requires
exploration data be
submitted to the state at
4. Decision . $== the time of state lease

termination.

Trend: The majority of State Leases
terminated after 10 years with no

significant mineral discovery. .



Presenter
Presentation Notes
This is where the exploration data comes from. A grass-roots metallic mineral exploration program in Minnesota may be described as a four-step process that can take anywhere from 1 to 20 years to complete. The exploration data becomes public data after state lease termination. The explorer selects a geological target to evaluate and acquires the rights to explore the land package over the target location. The land package may grow or shrink over time as the exploration progresses. This is where state mineral leasing comes into the picture. We use the public data from 46 years of state mineral leasing to illuminate the story. The extensive time frame and large number of state leases provides very good information about the past exploration activities in Minnesota.



“Searching For” Phase
Activity: Geochemistry & Geophysics
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Presenter
Presentation Notes
Geochemical and geophysical surveys, when conducted on the ground surface, have minimal impacts that are temporary in nature. There is a presentation about exploration activities in general on the DNR website within the Lands and Minerals Division content. I need to move past these topics to drilling, because that activity draws more interest.


“Searching For” Phase

Activity: Geochemistry
Estimated 19% of the

forty-acre parcels leased
had at least one
geochemical sample taken.

23,752

leased parcels

no geochemistry
within parcel

~19%

geochemistry sample
within parcel
(n=4478 parcels)

State Mineral Leases, 1966-2012
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Presenter
Presentation Notes
This estimate comes from a crude screening of the Public Access to Minerals Data files, and does not carry a high level of accuracy, but rather is a good “ballpark” estimate.


Today’s Topics

How many state mineral leases have there been in 46 years?
How long are state leases active?

Where were the state leases located?
What types of exploration activities occur on state mineral leases?

Exploration Drilling
How many state mineral leases had Exploration Drilling?
What % of state mineral leases had Exploration Drilling?
* Summarize the drilling by classification
* Summarize the drilling by year
* Summarize the drilling by location

* How many state leases had no exploration activity? Why not?



Presenter
Presentation Notes
 I need to move past the topics of geochemistry and geophysics, within the time allowed for this presentation, to move to drilling, because that activity draws more interest.


Combined Searching For & Phases
Activity : Drilling on State Mineral Leases

23,752 2.4% of the forty-acre
leased parcels state leased parcels had

eased parcels at least one drill hole put

with no drilling (97.6%) on it during 46 years.

555 leased parcels with
at least 1 drill hole (2.4%)

State Mineral Leases, 1966-2012
17



Presenter
Presentation Notes
 Approximately 2.4 % of all state lease parcels had an exploration drill hole done. If we use a simple average, that equals 12 parcels of state mineral leases per year over 46 years.  Why such a low % of all state parcels?
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Presenter
Presentation Notes
Here is an example that is very typical from the historical data classified as Searching For. Why are there so many state leases that do not have drill holes? The leases are part of a land package to assure the explorer is able to follow the buried unknown targets if the initial location was incorrect. The original target may be thought of as a bulls-eye in the center of the land package. If the exploration results are negative, then the entire land package may be terminated.


Historical Exploration Drilling Activity
Organized Here in Two Phases

1. Searching For Phase
e Goalis to Discover a New Deposit
2. Investigative Phase
e Areal extent & quality of the Discovery
e Six companies in the State appear to be in this
phase

19



Presenter
Presentation Notes
This terminology comes from the State Nonferrous Metallic Mineral Lease, Rules 6125.0700,Form of the Lease, paragraph 26. “Exploration” means the act of searching for or investigating a mineral deposit.
The goal of the first phase of exploration is to discover a mineral deposit. The second phase is to investigate to determine if something of value is found. The majority of leasing data applies to the Searching For Phase.


'Searching For' Drilling vs. Drilling: 40 Acre Parcels

Teck American
Mesaba

PolyMet
NorthMet

EI
|
Parcels with Tnvestigative’ Drill Holes (Labeled by Drill Hole Count)

=
Parcels with "Searching For' Dnll Holes (Labeled by Dnll Hole Count)

]

Hoyt Lakes



Presenter
Presentation Notes
We classified the drill holes as either “Searching For”  or “Investigating”  and used GIS to count each drill hole in each parcel.


Combined Searching For & Phase on
State Mineral Leases
Drill Holes Per Parcel on State Mineral Lease

1 drill hole/parcel  More than
1.6%(n=380) 1 drill hole/parcel

0°8% Number of drill Number of
(n=175) holes within a 40 | 40 acre
acre parcel parcels Percentage

97.6%
1.6%
0.5%
0.2%

Less than
0.1%

Less than
0.1%

555 parcels with 1 or more drill holes 100%

(n=1477 total drill holes) State Mineral Leases, 1/1/1966-1/1/2012;
Drill Hole Data 1/1/1966-3/30/2011 21



Presenter
Presentation Notes
This data shows the number of forty-acre parcels in the state mineral leases that actually had drill holes put into them. A total of 555 of the forty-acre parcels have at least one drill hole in them.  


Activity: Drilling on State Mineral Leases

Estimated of the
23,752 forty- acre parcels leased
leased parcels had drilling.

no drilling

State Mineral Leases, 1966-2012
2

2



Presenter
Presentation Notes
The classification of drilling as “Investigative phase” required interpretation.


Ownership: Minerals Rights vs. Surface Rights
Subset: Total # Parcels with Combined Searching For and

Investigative Drilling on State Mineral Leases

20% (110) of the

parcels with at least 1

drill hole have different
surface & minerals

445 owners (State owns the

leased parcels with minerals rights, not the
combined rights (80%)

23,752

leased parcels

surface)
110 leased parcels

with severed
minerals (20%)

State Mineral Leases, 1966-2012
23



Presenter
Presentation Notes
 Approximately 2.4 % of all state lease parcels had an exploration drill hole done. If we use a simple average, that equals 12 parcels of state mineral leases per year over 46 years.  Why such a low % of all state parcels?


Ownership: Minerals Rights vs. Surface Rights
Subset: Total # Parcels with Combined Searching For and

Investigative Drilling on State Mineral Leases

20% (110) of the

23,752 .
leased DaTEEIE parcels with at least 1

555 A1 10% (5 3)cof theser 85541

SUPFERIs & it g ctive

leases wi g severed minﬁrals
owhners (odfafte owns Tthe

minerals rights, not the

55 Active (10%) Surche)

State Mineral Leases, 1966-2012
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Presenter
Presentation Notes
 Approximately 2.4 % of all state lease parcels had an exploration drill hole done. If we use a simple average, that equals 12 parcels of state mineral leases per year over 46 years.  Why such a low % of all state parcels?


Multiple drill holes in a small area

59 state lease parcels had 6 or more
drill holes



Presenter
Presentation Notes
Explorers may need to investigate a specific geologic feature, and may be able to do so from basically one location by changing the angle of the borehole and rotating the drill rig around. This minimizes the impact on the parcel. This is at the Twin Metals Maturi deposit.


*Statewide Exploratory Drill Holes in Minnesota

Combined : State leases and Non-state leases
Data from January 1966-March 2011

State Leases Non-State Leases Scientific

1,421 Drill Holes 1,418 Drill Holes e 555 Drill Holes

534 'Searching For' 777 'Searching For' — 379 by MGS
Drill Holes drill holes 158 by DNR

887 'Investigative' 641 'Investigative' — 6 by NRRI
Drill Holes drill holes

12 by other

*Exploratory drill holes extracted from MN DNR drill hole database as of 3/30/201 1. Only records with a drilling year were used in this analysis.


Presenter
Presentation Notes
Now we will look at statewide data on state mineral rights, private mineral rights, federal mineral rights, and any other mineral ownership.





*¥exploratery Drill Reles in Minheseia

Excluding Scientific Drilling
Pefe frem Jenvery 1966-Mareh 201 I

State Leases Non-State Leases

1,421 Drill Holes 1,418 Drill Holes

534 'Searching For' 777 'Searching For'
Drill Holes drill holes

887 'Investigative 641 'Investigative’

*Exploratory drill holes extracted from MN DNR drill hole database as of 3/30/201 1. Only records with a drilling year were used in this analysis.


Presenter
Presentation Notes
This required interpretation to estimate which drill holes were classified as Searching For vs. Investigative. 





Map Example of Exploratory Drill Holes on State Leased Land, Non-5State
Leased, and Scientific Drilling in Minnesota (January 1966-March 2011)

Exploratory Drill Heles (January 1966-March 2011)
Exploratory Drilling

@ UCrlling on State Lease
@ Drlling on Non-5tate Lease
@ Scientific




Map Example of Exploratory Drill Holes:
'Searching For' versus Drilling (January 1966-March 2011)

Exploratory Drill Heles: Removed Scientific (January 1966-March 2011)

Phase of Drilling
Tnvestigative' (n =1,528)
@ 'Searching For' (n = 1,311)






Presenter
Presentation Notes
In terms of the number of drill holes, 95% have been done within the State Mineral Lease Area Ever Offered (or the Biwabik Iron Formation on a legal technicality).


95% of Drill Holes are
Within 2 miles of an Area
Ever Offered for Metallic

Minerals Lease or the

Biwabik Iron Formation

Data from January 1966-March 2011
Scientific Drill Holes not Included

Exploratory Drill Holes: Remowved Scientific (January 1966-March 2011)

Within 2 miles of an Area Ever Offered for State Metallic Mineralz Lease
® Yes(95% n=2694)
O Mo (5%, n=145)
Area Ever Offered For Metallic Minerals Leaze + Biwabik Iron Formation

=



Presenter
Presentation Notes
Same Trend as previous slide, which is that most of the exploration drilling occurs within the State’s Area Ever Offered.


924 ~40 ac. Porc@
1,311 Drill Holes
1.4 drill holes per
parcel on average

v



Presenter
Presentation Notes
The Searching For phase does drilling on many more parcels of land.


State Mineral Lease Activity Historical Summary

1 outof 5 = ratio of number of 40-acre parcels actually leased
compared to number of parcels offered

1 out of 5 = ratio of estimated number of 40-acre parcels leased
and had at least one geochemical sample taken

1 out of 43 = ratio of number of 40-acre parcels leased and had
at least one exploratory boring

1 out of 132 = ratio of number of 40-acre parcels leased and had
more than one exploratory boring

Trend: The mineral exploration process examines

areas of land and then does the more expensive

activities such as drilling on a small percentage of
the parcels.
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Presenter
Presentation Notes
 Note: It has taken 46 years to accumulate the activity to these ratios. These activities did not happen after any single state lease sale event. 



State Mineral Lease Activity Historical Summary

Searching For Phase
Exploration starts with a large area and

the process selects small areas to do more
detailed work.

Fairly continuous through 46- year history,
but levels do vary.

Average of 12 (min.=0; max=58) drill
holes per year (h=534) on an average of
10 forty-acre parcels (min.=0; max=47)
per year (n=444).

Geochemical & geophysical surveys, which
have minimal and short term impacts, were
commonly done prior to drilling and were done
on more parcels.

Different metals were sought in different time
periods and different exploration methods
applied.

Investigation occurs on very small areas.

Occurs in 5 to 10 year periods of high
level of activity, separated by long time
periods of no activity.

Currently within a time period with a
high level of activity.

A ratio of

leased have had
investigative activity after 46 years.

36




Exploration activity varies according to metal
business cycles, as reflected in metal prices

</



Presenter
Presentation Notes
The trend in this graphic shows a low level of drilling activity in MN in the years 2003 – 2006 followed by significantly increased levels of activity in the last 6 years of the graph. This is used as a proxy for exploration activity in general.


350

250

200

Number of Drill Holes
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*Exploratory drill holes
extracted from MN DNR Drill
Hole Database as of
3/30/2011. Onlyrecordswith
a drilling year were usedfor
this analysis. Furthermore 555
scientifc drill holes were not

Chart of Exploratory Drill Holes:

'Searching For' Drilling versus 'Investigative' Drilling
January 1966-March 2011 = No Scientific Drilling Included

included in thischart.

Active

Drilling Era

along Duluth
Complex

Subcrop

Drill holes interpreted to be
'Searching For' drilling

Drill holes interpreted to be

‘Investigative' drilling

Active

'Investigative'

Drilling along

Duluth Complex

Active 'Investigative'
Drilling Era along

(‘74-'78)

Duluth Complex
Subcrop and
Tamarack Intrusion

(2005-Today)

Active Gold 'Searching For'
Drilling Era In Greenstone

Terrane, Limited

'Investigative' Drilling in

Duluth Complex (‘80-'91)
|

]
[__|
50 I —
Limited Exploratory Drilling
Era (1992-2004)
o HHHHﬂHﬁH!IHHH I

1966|1967| 1968|1965 1970) 1971) 1972 | 1973(1974| 1975 1976| 1977| 1978|1979 1930| 1981|1982 (1983|1984 1935|1986 | 1987|1982 19258 1990( 1991 1952 1993 1994 1995/ 1996 1997|1993 | 1995| 2000 2001 | 2002 2003| 2004 20:06( 2006 2007 2008 2008( 201012011
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Forward Looking Statement
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Presentation Notes
The trends provided in this presentation are valid. However, the historic data is imperfect. For example, drill hole location is now collected with a GPS (Global Positioning System) that is very accurate, but that was not the case 40 years ago. The Public Land Survey is not a simple grid, and it has government lots with odd shapes, and all this may lead to  minor “rounding errors” in computer searches. We used today’s state land ownership records, but real estate ownership changes over time.


Minnesota Wells and Boreholes m
Completed During the Years -
2000 - 2010 Supply Well 108,201

Mineral Exploration
Drill Hole 1,031

All Other All Other m
15.76% Total 129,668

Mineral Exploration
Drill Holes 0.80%

Domestic Water
Supply Wells 83.44%

ota Dept. Health, Well Management Section

Minnes:
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Presenter
Presentation Notes
This is an attempt to put the mineral exploration activity in perspective with other drilling statewide. That is to say mineral exploration activity is very small % when compared to other common drilling activity across the state. 
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