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Summary
The mineralogy and spherical form suggest the rock is a siderite concretion, typically forming in anoxic freshwater sediments, with some diagenetic oxidation to hematite. 


Introduction AND Background
During logging of a drill core (Englewood Riverside BH1) by Mike McPhail, from Australian National University, an unusual hard, black rock was discovered, probably near the Cretaceous/Tertiary boundary, in sandy, probably largely basalt-derived, sediments of the Tamar Basin. Some of the rock was extracted and submitted to MRT for identification.


Samples 
The sample was a hard, indurated, reddish-black, roughly spherical nodule about 50mm in diameter.  The details are given in Table 1 below.


Table 1: Sample details:
	MRT Reg. Number
	Location
	Sample Description
	Process

	A502314
	Englewood Riverside BH1, 125.1m - 
	Ironstone nodule
	XRD




Samples 


Analytical  techniques
The sample was examined and pieces extracted and analysed by XRD (Powder X-ray diffraction) in the Mineral Resources Tasmania (MRT) laboratories, Rosny Park, Tasmania.


XRD analyses
The samples were run on a Rigaku Miniflex 600 X-Ray Diffractometer system: a 600W generator 150mm goniometer with a Cu tube; 40kV/15mA, sample spinner and a Scintillation counter (SC) with Be window, 3o to 63o 2Theta scanning range and 3° – 63° 2Theta measuring range, a scanning speed of 0.5° /min, a graphite monochromator and a Kß Ni- filter. The software used for mineral identification is the PDXL2 using the ICCD database. 

Quantification is largely manual, using a series of prepared standards of the more common minerals to enable some semi-quantitative analysis. Our semi-quantitative results are calculated using single-peak calibration factors derived from scans of known mixtures of minerals.


XRD RESULTS
The results are shown in Appendix 1, summarized in Table 2. The samples are rich in iron oxides as discussed below.

	Phase name
	Content wt% (± error)
	Formula

	Quartz
	8(3)
	SiO2

	Siderite
	61(10)
	FeCO3

	Hematite
	18(5)
	Fe2O3

	Kaolinite (w-0.43)
	13(3)
	Al2(Si2O5)(OH)4



The mineralogy is mostly siderite, with lesser, haematite quartz and kaolinite.


Discussion
The mineralogy and spherical form suggest the rock is a siderite concretion, typically forming in anoxic freshwater sediments, with some diagenetic oxidation to hematite. The quartz and kaolinite may be partly incorporated from the surrounding sediment, or represent some contamination from it during collection.



R S Bottrill 					L Unwin	
MINERALOGIST/PETROLOGIST 	LABORATORY TECHNICIAN

Disclaimers
While every care has been taken in the preparation of this report, no warranty is given as to the correctness of the information and no liability is accepted for any statement or opinion or for any error or omission. No reader should act or fail to act on the basis of any material contained herein. Readers should consult professional advisers. As a result the Crown in Right of the State of Tasmania and its employees, contractors and agents expressly disclaim all and any liability (including all liability from or attributable to any negligent or wrongful act or omission) to any persons whatsoever in respect of anything done or omitted to be done by any such person in reliance whether in whole or in part upon any of the material in this report. 
This and other data collected in MRT laboratories may enter the MRT databases but every attempt will be made to ensure it remains closed file and not be available externally, unless at your request.	

 Appendix 1: MRT XRD Laboratory Report
Client: Mike McPhail
Sample location: Riverside
Job Number: LJN2021-112
Analysis: mineralogy
Method: XRD
Analyst:  L Unwin
Lab manger: R Bottrill
Date: 23/12/2021



Measurement conditions

	X-Ray
	40 kV , 15 mA
	Scan speed / Duration time
	0.5000 deg/min

	Goniometer
	MiniFlex 300/600
	Step width
	0.0200 deg

	Attachment
	ASC-6
	Scan axis
	Theta/2-Theta

	Filter
	None
	Scan range
	3.0000 - 63.0000 deg

	CBO selection slit
	-
	Incident slit
	1.250deg

	Diffrected beam mono.
	Bent
	Length limiting slit
	10.0mm

	Detector
	SC-70
	Receiving slit #1
	1.250deg

	Scan mode
	CONTINUOUS
	Receiving slit #2
	0.3mm






XRD Results-A502314-LJN2021-112-MMacphail-23/12/2021
General Information

	Measurement date:
	23/12/2021
	Interpretative date:
	23/12/2021

	Job Number/Client:
	LJN2021-112 MMacphail
	XRD
	Rigaku Miniflex 600

	Registration Number:
	A502314
	Analyst: 
	LUnwin

	Quantitative Method:
	PDXL Relative Heights
	Process Medium:
	Wholerock

	Sample Holder:
	Standard
	Speed (deg/min):
	0.5

	Comment: 
	Shifted -0.07



Analysis Results

	Phase name
	Content wt% (± error)
	Formula

	Quartz
	8(3)
	SiO2

	Siderite
	61(10)
	FeCO3

	Hematite
	18(5)
	Fe2O3

	Kaolinite (w-0.43)
	13(3)
	Al2(Si2O5)(OH)4



Notes
Peak overlap may interfere with identifications and quantitative calculations.  
Amorphous minerals and minerals present in trace amounts may not be detected.

Peak List
	No.
	2-theta(deg)
	d(ang.)
	Phase name
	Rel. int. I(a.u.)

	1
	12.4119
	7.12558
	Kaolinite-1A(0,0,1)
	5.59

	2
	20.8282
	4.26141
	Quartz(1,0,0)
	2.43

	3
	21.5374
	4.12265
	Kaolinite-1A(1,-1,-1)
	1.43

	4
	24.13(3)
	3.686(4)
	Hematite(0,1,2),Kaolinite-1A(0,2,1)
	11.85

	5
	24.746(5)
	3.5949(7)
	Siderite(0,1,2)
	22.75

	6
	26.6261
	3.34516
	Quartz(1,0,1)
	6.34

	7
	31.538(17)
	2.8345(15)
	Kaolinite-1A(0,2,-2)
	1.95

	8
	31.998(4)
	2.7947(4)
	Siderite(1,0,4)
	100.00

	9
	33.049(19)
	2.7082(15)
	Hematite(1,0,4),Kaolinite-1A(0,2,2)
	40.61

	10
	35.5479
	2.52339
	Hematite(1,1,0),Kaolinite-1A(2,0,-1)
	38.87

	11
	38.321(8)
	2.3469(5)
	Siderite(1,1,0),Kaolinite-1A(1,-3,1)
	12.03

	12
	40.84(2)
	2.2080(12)
	Hematite(1,1,3),Kaolinite-1A(0,4,0)
	19.82

	13
	42.325(9)
	2.1337(4)
	Siderite(1,1,3),Quartz(2,0,0),Kaolinite-1A(0,2,-3)
	15.05

	14
	46.150(7)
	1.9654(3)
	Siderite(2,0,2)
	18.83

	15
	49.25(2)
	1.8486(8)
	Hematite(0,2,4),Kaolinite-1A(0,4,2)
	17.18

	16
	50.0688
	1.82033
	Quartz(1,1,2)
	1.05

	17
	50.742(5)
	1.79774(17)
	Siderite(0,2,4),Quartz(0,0,3)
	7.62

	18
	52.617(11)
	1.7380(3)
	Siderite(0,1,8)
	21.57

	19
	52.848(8)
	1.7309(2)
	Siderite(1,1,6)
	23.74

	20
	54.02(2)
	1.6961(7)
	Hematite(1,1,6),Kaolinite-1A(1,-5,0)
	31.64

	21
	57.3834
	1.60446
	Hematite(1,2,2),Kaolinite-1A(2,-4,-2)
	1.04




Phase Data Pattern
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