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The Minnesota Department of Natural Resources is currently re-analyzing existing drill samples of the Rice River area in Aitkin County.  Most samples are from natural iron ore exploration/development drilling done by the M. A. Hanna Company in the late 1940’s and early 1950’s.  The chemical analyses being open-filed were done on sixty samples, which include two blind/duplicate samples and two reference samples.  The included data files are in Excel format.  Data concerning location, drill hole, footage, lithology and other sampling information is also included. A list of tables included as Open File material is found at the end of this summary. 

The chemistry files from Acme Labs are MN-DNR-A602369(GA4).XLS (Whole rock / minor element  chemistry), MN-DNR- A602369(G1EX).XLS (Exploration trace elements), MN-DNR- A602369(G3B).XLS (Fire assay precious metals), and MN-DNR

-A602369(CO2).XLS (CO2 analysis).  The data has been combined into a single spreadsheet file, CHEMSAMPLE1B.xls . This includes sample information and standard and duplicate information. The chemistry data for the samples analyzed without the standards is included in file STATISTICS1D.xls . Statistical data for these samples is included in file STATISTICS1C.xls . This includes univariate statistics for each element, and correlation coefficients (linear relationships).

One standard sample was #P36800060. This was made from CANMET Gold Ore CH-2 that was diluted with silica sand with all magnetic grains removed.  This sample contained 150.11 grams of silica sand and 28.585 grams of CANMET Gold Ore CH-2. Calculated values and the analytical values from Acme Analytical Laboratories LTD. are included in file StdP36800060.xls . The other standard was a sample of silica sand (Sample P36800022) with magnetics removed, in order to give insight on the approximate amounts of elements added due to sample preparation.

The vendor Acme Analytical Laboratories LTD. also analyzed additional quality control samples.  The Acme reference standard certified values are included in files CSC COA.pdf, CERTIFICATE SO-18 (G4A&4B).pdf, and CERTIFICATE DST6v1.1 (GP 1EX).pdf . 

Rock types of the Rice River District consist of unoxidized and oxidized iron formation, local glacial contributions, and footwall and hangingwall clastic rocks with possible volcanics. Chemically, three samples had anomalous copper values over 1000 ppm, notably samples P36800020 and P36800021, which are duplicates; and sample P36800051. Variable weathering, beside oxidizing the iron formation, has also altered all pre-existing rock chemistries. By comparing oxidized and unoxidized iron formation (assuming at least some stratigraphic continuity), these samples will show the movement of different elements due to the weathering event. Then, hopefully, the mask created by the weathering can be seen through, so as to make other geochemical events such as hydrothermal alteration more visible.

The Rice River samples have veinlets, laminae(?), and individual grains and crystals of a brown to reddish, sometimes irridescent, relatively opaque phase(s) with a typically resinous luster. This has the appearance of sphalerite, siderite, hydrous iron oxides, or a combination of them. This first sample set tested intervals with this observed mineralogy without finding any anomalous occurrences of zinc. This verifies the limited bench testing done on this same phase (which indicated iron rich, not zinc rich phases).

Copper contamination may be an issue for the samples that have been analyzed.  Possible copper contamination has been observed in the form of copper wire that was used to tie the original cloth sample bags shut at the time of drilling.  Pieces of this copper wire have been found within boxes containing drill core cuttings.  The copper strands range from a few millimeters to five or six centimeters in length.  Great care was taken in the splitting and sampling process, with the drill core cuttings carefully examined. All visible copper wire fragments were removed and saved during this process. A total of twelve analyzed samples had these copper wire fragments. Acme Labs reanalyzed one of these samples (P36800045) as one of their duplicates (RE P36800045).

Sulfide mineralization consisted of blebby crystals or vein pyrite; oxide pseudomorphs after pyrite cubes, and minor copper-iron sulfides (typically veinlets) of bornite, covellite, and perhaps chalcopyrite. In this set of analyses, only one drill hole had copper (questionable) mineralization, drill hole S15 (Inventory #10190). Analytical results did not show anomalous copper values, however. 

One of the anomalous samples was duplicated. Samples P36800020 and P36800021 (drill hole S18, Inventory #10201) were a blind duplicate pair analyzed to test several things along with indicating lab reproducibility. Both samples did have similar anomalous copper (and other) analytical values. While coming from the same drill hole and footage, each of the two samples came from different sample sets or boxes. While it is possible that each sample had similar amounts of missed fine copper wire pieces, the likelihood that this happened similarly with macroscopic copper fragments is decreased. Other evidence supporting that copper values were from mineralization, is that all three samples had elevated sulfur contents. The two duplicate samples from drill hole S18, also had elevated uranium values. This association is known to occur in some copper-iron mineralization such as at Olympic Dam in Australia.
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Mn-DNR
Text document of this summary

MN-DNR-A602369(GA4).XLS

ACME LABS
Whole rock / minor element  chemistry

MN-DNR-A602369(G1EX).xls

ACME LABS
Exploration trace elements

MN-DNR-A602369(G3B).XLS

ACME LABS
Fire assay precious metals

MN-DNR-A602369(CO2).XLS

ACME LABS
CO2 analysis

Chemsample 1b.xls


Mn-DNR
All chemistry combined

Statistics 1d.xls



Mn-DNR
All chemistry without standards for statistics

Statistics 1c.xls



Mn-DNR
Univariate statistics / correlation coefficients

StdP36800060.xls


Mn-DNR
Reference/analytical  values for DNR standard

CSC COA.PDF



ACME LABS
Reference for carbon and sulfur analyses

CERTIFICATE SO-18 (G4A).XLS

ACME LABS
Reference for whole rock / minor element

CERTIFICATEDST6v1.1 (GP 1EX).PDF 
ACME LABS
Reference for exploration trace elements

Sieve data.xls



Mn-DNR
Pulp sieve and examination for copper
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