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Our summer auction was attended by ~35 people. We took in ~$1300.
The workshop is being used by a handful of people on Saturdays.
Attendance is restricted to no more than 10 people at one time (it has yet to
be a problem!). Silversmithing remains shut down. Faceting is back. Lapidary
meetings remain canceled.
Our Mineral Interest Group continues to hold it's zoom meetings once a
month. To be on the invite list please forward your name and Email address
to me and I will forward it to the MIG leader.
Matthew Poirier has replaced Arnold Roos as our club VP. Arnold has
stepped down because of covid concerns (there's a lot of that going around!).
Matthew and friends are going mineral collecting on their own. If you
wish to tag along you can contact Matthew at mpoir116@uottawa.ca .
Every year the show generates between 30 and 40K which funds the club.
With the show canceled this year we are living off our savings which will be
depleted in ~1 year's time. We are currently investigating whether or not we
would qualify for CEBA.
The executive has decided to leave the workshop as is should we go back
to phase 2 but in a worse case scenario we might have to put everything in
storage.

Kerry Day

OLMC President
All members are invited to submit articles, proposals, and
thoughts that could be included in the newsletters. Also, feel
free to send your Classified ads by e-mail to: news@olmc.ca

OLMC’s newsletter – October 2020

Page 1

The workshop/studio is open for general use on
Saturdays, from 10:00 a.m. to 4:00 p.m. General
meetings are cancelled until further notice. The club
purchased a Zoom account for virtual meetings and
presentations, so watch for announcements.
Mineral Interest Group meetings are usually the
third Monday of the month, but it can be floating, so
please make sure that you are on the reminder list. John
Montgomery will book a speaker, and MIG members
will receive an e-mail with the URL of the meeting.

Membership Renewal
Many people renewed their club
membership at the annual show.
With its cancellation, members must
go to the workshop/studio to fill out
a renewal form, or send an e-mail to
the membership chair at
memberchair@olmc.ca

There are other ways to keep in touch with other club members on-line.
OLMC on Facebook: https://www.facebook.com/OttawaLapsmithMineralClub
OLMC Lapidary on Facebook: https://www.facebook.com/groups/626687508234113/
OLMC Faceting on Facebook: https://www.facebook.com/groups/156715041714441/
OLMC Silversmiths on Facebook: https://www.facebook.com/groups/946496775423034/
Instagram: https://www.instagram.com/olmcnews/

Digging in the Library
Autunite is hydrated calcium uranyl
phosphate, and forms bright yellow-green
tablet-shaped crystals. The almost 50%
uranium content makes it radioactive. It is
fluorescent. Ultraviolet light interacts with
the uranium atoms, causing them to emit a
bright green light. The mineral can dry out
and convert to meta-autunite-I, which can
turn into meta-autunite-II after heating.
These two forms are very rare in nature.

There are certain minerals every
general collector should have. These
include calcite, quartz, pyrite, some of
the copper minerals, galena,
sphalerite, and the feldspars. It is
from this variety of species that you
gain knowledge upon which to build
your collection. The trend today is to
specialize, if for no other reason than
cost. But specializing too early in a
collecting career is a mistake. I did it
and suffered for it.
Bob Jones
The Frugal Collector Volume I, 2011
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Blue Lace Agate from Ysterputs, Southern Namibia
by Jo Wicht and Duncan Miller
First published in the June edition of "Mineral Chatter",
Cape Town Gem & Mineral Club www.ctminsoc.org.za
Republished in a reduced form with gracious permission from Joanna Wicht
The Ysterputs Blue Lace Agate Mine and surrounding geology
The Blue Lace Agate Mine is situated on the farm Ysterputs 254 in the Karas Region of
southern Namibia. It is about 80 km north of the border with South Africa, at Noordoewer on the
Orange River. The area is hyper-arid desert, with sparse succulent and seasonal grass vegetation,
very low and sporadic rainfall, and extremes of temperature, ranging from 45°C in summer to
below freezing at night in winter. The mine lies about 10 km west of the B1 national road, and 1
km from the edge of Blinkpan to the east, at the base of a range of prominent black hills (fig. 1).

Fig. 1: Approach to the Blue Lace Agate Mine at the foot of the dolerite hills at Ysterputs.

These hills consist of the eroded remnants of the Tandjiesberg sill. This very extensive
Jurassic dolerite sill, some 100 m thick, intruded older Karoo-age sediments (Werner 2006;
Miller 2008). The mine is a linear excavation, more or less parallel to the present edge of the
dolerite. The blue lace agate and its associated minerals occur in a nearly vertical brecciated
shear zone in the dolerite.
Locally, the Early Permian Karoo deposits are part of the Karasburg Basin, an outlier of the
main Karoo basin, and once part of a vast inland sea (Pickford 1995). The local succession
consists of the glacial Dwyka Group (Stollhoven et al. 2008), overlain by the fine-grained postglacial inland sea deposits of the Ecca Group (Swart 2008). Three formations of the Ecca Group
occur at Ysterputs: the Prince Albert Formation; the Whitehill Formation; and the Aussenkjer
Formation (Palfi 2014). The Whitehill Formation is a widespread and persistent marker horizon,
consisting mainly of dark carbonaceous shale that weathers white on exposure (Miller 2008).
The development of a gypsum coating on the exposed surface makes it a readily mappable unit,
easily visible on aerial photographs.
At Ysterputs the dolerite sill intrudes the Whitehill Formation. The sedimentary rocks and
the sill are gently folded with dips of less than 30°. Intrusion of the dolerite into the Whitehill
Formation produced regional low-grade metamorphism, with estimated temperatures of 250–
300°C (Smithard, Bordy, and Reid 2015); although temperatures were high enough at the base of
the dolerite sill to cause partial melting of the Whitehill shales at the contact (Werner 2006). This
heat drove a hydrothermal system penetrating fractures in the dolerite sill and carrying saline
brine and volatiles distilled from the underlying Karoo sediments.
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The geology of the hydrothermal system at Ysterputs is not unique. There are deposits on
adjoining farms containing chalcedony and prehnite (von Bezing, Bode, and Jahn 2007) and
there are several geologically similar occurrences in adjacent South Africa. About 80 km
southwest of the town of Kenhardt optical quality Iceland spar was mined from Karoo dolerites
intruding the Prince Albert Formation (du Toit 1998) and near Calvinia, a bit further south,
hydrothermal breccia plugs in weathered dolerite intruding similar Karoo sediments contained a
wide variety of minerals in addition to the optical quality calcite. “It appears that the elements
forming these minerals were mobilized from the country rocks (Whitehill and Tierberg
Formations) by the intrusion of the thick dolerite sills” (de Beer et al. 2002, p. 68). There may
well be other similar occurrences and only those that were exploited commercially appear in the
geological literature.

Fig. 2: Pivoting hoist onthe surface of Ysterputs mine in 2015.

The main excavation at Ysterputs is a narrow trench,
about 50 m deep and nearly 1 km long, trending
NNE/SSW. The primary vein dips 70–85° to the
northwest (Hudson 2002; Palfi 2014). It is a seam of
coarsely crystallized green carbonate, assumed to be
calcite, and blue lace agate of variable width, mostly
Fig. 3: View to the south showing the vehicle access
2–3 cm wide but expanding in places to up to 50
cm, in “almost vertical, well developed joints in the track into the Ysterputs mine in 2015.
dolerite” (Schneider 2004, p. 194). The carbonate has been assumed to be calcite because of its
solubility in hydrochloric acid. But it has a specific gravity of 2.9, determined by hydrostatic
weighing of an 87 g sample, which is near the top of the published range for calcite (Deer,
Howie, and Zussman 1966). With further analysis it may prove to be ferruginous dolomite.
There is a clear sequence of mineral deposition, with several layers of the calcite coating
weathered dolerite surfaces, followed by a layer of blue lace agate up to 3 cm thick. Where the
fissure is narrow the bands may meet in the centre and result in an agate layer 6 cm thick (fig. 4).
This represents the maximum thickness of the blue lace agate itself. Where the fissure is wider,
fragments of weathered dolerite are also coated first with the coarsely crystallized carbonate and
then a layer of banded chalcedony, sometimes producing bulbous masses between the planar
layers adhering to the walls of the fissure (fig. 5). The final layer of agate that grew into free
space usually is covered with numerous trigonal points (see fig. 5), and any remaining open
spaces are filled with a gritty brown clay, locally called gom (meaning ‘glue’). This washes off
easily with a household pressure washer.
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This clay-rich material filling cavities has been described as nontronite (von Bezing, Bode,
and Jahn 2007, p. 391) but without analytical confirmation. An X-ray diffraction analysis of two
samples at the University of the Free State showed that it contained a smectite clay mineral.
Nontronite, nominally Na0.3Fe2((Si,Al)4O10)(OH)2∙nH2O,
with variable substitution of calcium and magnesium, is the
iron-rich member of the smectite mineral group (Deer,
Howie, and Zussman 1966). Smectite is a common
alteration product of basic rocks under alkaline conditions
with availability of sodium, calcium and magnesium (Deer,
Howie, and Zussman 1966). This material clearly is
weathered dolerite with a smectite clay fraction, but
nontronite still could not be confirmed by these analyses.
Occasional vugs within the agate contain various additional
minerals, including individual crystals of calcite, quartz,
dolomite, gypsum, ankerite and siderite, also identified by
geochemical analysis at the University of the Free State. A
single location at the Ysterputs Blue Lace Agate Mine is the Fig. 4: Blue lace agate filling a fissure from
sides with walls coated by greenish
source of rather enigmatic cubic chalcedony pseudomorphs both
calcite. Maximum width 6 cm.
(see https://www.mindat.org/loc-159631.html, accessed
April 2020) after some unknown mineral, thought possibly
to be fluorite (Zzyzx 2011). These pseudomorphs are the
subject of ongoing mineralogical investigation.
About 150 m northwest of the main seam are several
smaller parallel veins running for a distance of about 500 m.
These were the location of the original chalcedony find and
worked intermittently (Cross 2005), but the material is thin
and less banded, occurring in very narrow seams in more
weathered dolerite than at the main seam. This was
marketed under the name ‘Ellensbury’, mimicking the name
‘Ellensburg’ in the USA, an area that produces a visually
similar material (Hoskin 2005). Being so narrow it did not
sell as well as the agate from the main seam, despite having
Fig. 5: A characteristic example of as-mined
an intense blue colour (fig. 8). This deposit and others on
blue lace agate from a broad seam. 25 cm
the adjacent farms Middlepos, Tunis and Grootplaats appear wide and 25 cm high.
to be simply “stringers” of chalcedony filling minor fissures
in the dolerite. They all lack the initial marginal calcite layers and repetitive banding that
characterise the main fissure. The lack of brecciation and calcite in these minor veins suggests
that these fractures in the dolerite opened after the main shearing and the phase of calcite
deposition.
Some 750 m to the south of the main mining
trench blue chalcedony is found on the surface among
numerous weathered dolerite boulders. In places
shallow diggings have been made and so-called “crazy
lace” removed, but there is no clear vein visible on the
surface, so this material was not mined. George
Swanson did not commercialise this stone, primarily
Fig. 8: A particularly aesthetic specimen of
‘Ellensbury’, showing the intense blue colour of the
because there are numerous vugs in it, and buyers of

thin agate band surrounded by a shell of decomposed
dolerite. The specimen is 150 mm long.
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his blue lace agate wanted a constant supply of material without holes. Nevertheless, some of it
makes an attractive lapidary material.
Blue lace agate and associated minerals
Where both walls of the main fissure at the Blue
Lace Agate mine are present in a specimen, there is
symmetry in the colour and thickness of the individual
quartz/chalcedony layers either side of a central plane,
sometimes occupied by a terminal central vug or largely
filled with massive chalcedony. A similar mirror-image
structure has been reported for vein-filling banded
chalcedony in so-called Creede Sowbelly agate (Raines
2005). Visual comparison of several sections of blue lace
agate revealed a rough correlation in width, colour, and
numbers of bands of quartz/chalcedony. We counted the
alternating quartz/chalcedony bands, like tree growth
Fig. 14: Petrographic thin section of blue lace
rings, on four polished orthogonal sections and found
agate in a polarizing microscope, in crossed
they ranged from 47–49 bands, implying a number of
polarized light, with a 1 λ (first-order red) wave
distinct episodes of deposition. However, not all the
plate inserted. In this orientation, the yellow
colour indicates bundles of chalcedony fibres
banding is so regular. Many specimens have much
while most of the blue grains are quartz
thinner layers of blue lace agate and some specimens
(diameter of field of view 2 mm).
have spectacularly contorted banding around irregular
voids, probably formerly filled with decomposed dolerite fragments.
The blue colour of chalcedony is reportedly ascribed to Rayleigh scattering — due to
cavities, mineral inclusions, or sub-micron-sized
spheroids thought to be amorphous silica (Hoskin 2005).
Transparent and translucent layers of chalcedony may
fluoresce bright green under short-wave ultraviolet light.
Under short-wave ultraviolet light some specimens from
Ysterputs show green fluorescent layers (fig. 15) and one
specimen from the crazy lace area is draped with a thick
layer of chalcedony that fluoresces bright green. Initially
we thought this may be hyalite opal, but it cannot be
scratched with a steel file, so is too hard for opal. The
fluorescence is due to the presence of uranyl ions in small Fig. 15: Green fluorescent banding in blue lace
agate under SW UV light. This specimen is the
fluid-filled cavities (Michalski, and Foord 2005;
same as in fig. 4.
Modreski 2005).
Discrete, scalenohedral crystals of calcite (CaCO3) adorn the inner surfaces of some vugs
and the outer surfaces of some of the blue lace agate specimens. These are distinguished visually
from ankerite/dolomite/siderite by their habit, and lighter colour. Dolomite, CaMg(CO3)2, also
occurs as late-stage, euhedral, rhombohedral crystals in vugs, as blades on the outer surfaces of
blue lace agate slabs, and as coatings on other crystals. The magnesium may derive from the
marine sediments of the Whitehill Formation or perhaps from weathered ferromagnesian
minerals originating in the dolerite. The presence of sulphate and the inferred presence of NaCl
could have promoted the formation of dolomite at temperatures as low as 150°C (Deer, Howie,
and Zussman 1966, p. 490).
Gypsum, CaSO4∙2H2O, forms as discrete crystals perched on the outer surfaces of
chalcedony in former vugs. These are very vulnerable to damage during mining, and few
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completely undamaged specimens are known to have survived. The presence of gypsum is
significant and probably derived from silica-depleted late-stage hydrothermal fluids circulating
through the saline and gypsiferous Whitehill Formation marine sediments intruded by the
dolerite sill.
Quartz, SiO2, forms an integral part of the blue lace agate and also occurs as discreet
crystals. Quartz probably forms the trigonal points on the outer surfaces of many of the blue lace
agate specimens (fig. 5). These points are the expression of development of only the positive
rhombohedral faces, as in “pseudo-cubic quartz” (Marché 2018; Menzies, and Frazier 2012).
Other macroscopic quartz forms much finer secondary druzes on the exposed surfaces of some
blue lace agate slabs. Some vugs contain linings of white or blue quartz crystals, and in one
unique example clusters of small, doubly-terminated, Herkimer-like crystals (fig. 26).
Siderite, FeCO3, and ankerite, Ca(Mg,Fe)(CO3)2, have been identified by SEM-EDS
analysis as components of several yellowish-brown rhombs on a slab of blue lace agate. The
siderite crystals are visually indistinguishable from associated dolomite and the ankerite.
Discussion and conclusion
Campos-Venuti (2018, p. 129-31)
proposed a mechanism of formation of
lace agate that involves an alternation
of two distinct saline brines. One is a
shallow, cold source associated with a
weather-dependent saline lake and the
other a hydrothermal system from
greater depth, driven by heat from a
magma chamber. Despite the
suggestive presence of the adjacent
Blinkpan, it is unlikely to have played
any role in the Ysterputs deposit. The
intrusion of the dolerite sill, part of the
Karoo Dolerite Suite, took place 183 ± Fig. 26: Clusters of Herkimer-like quartz crystals in a chalcedonylined vug, surrounded by coarse green calcite.
2 million years ago (Duncan and
Marsh 2006). There is currently no hydrothermal activity in the near vicinity of Ysterputs and the
modern playa is a geologically recent feature, the result of differential erosion of the softer Karoo
sediments at the base of the more resistant dolerite hills.
The regularity of the Ysterputs chalcedony banding, with mirror-image deposition on either
side of the main fissure and a more-or-less uniform number of bands, is suggestive. It could be
due to hydrothermal fluid pulsing (Heany 1993) or cyclical segregation of chemical components
from a gel (Merino 2005) – the two unresolved competing models of banded chalcedony
formation (French, Worden, and Lee 2013; Howard, and Rabinovitch 2017). The Ysterputs blue
lace agate has a characteristic alternation of quartz and chalcedony banding that is common to
ordinary agate (French, Worden, and Lee 2013), so it is appropriate to call the Ysterputs blue
lace “agate”, rather than an “agate-like, banded, chalcedony” (von Bezing, Bode, and Jahn 2007,
p. 391). In most cases the associated late-stage carbonate minerals – ankerite, calcite, dolomite
and siderite – that decorate some vugs and blue lace agate slabs cannot be distinguished visually.
Exceptions are the light-coloured scalenohedral calcite crystals and the very dark brown siderite
rhombohedra. Hence, positive identification of rhombohedral crystals associated with blue lace
agate necessarily depends on chemical analysis of the individual specimens.
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President
Kerry Day
pres@olmc.ca

Vice-President
Matthew Poirier
vicepres@olmc.ca

Secretary
Bob Boisvert
sec@olmc.ca

Treasurer
Rita Hudec
treasurer@olmc.ca
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Some plants have adapted to thrive in mineral-rich environments. Most plants
need a tiny amount of heavy metals to activate some enzymes. Too much heavy
metal will kill the plant. Yes, some species of the plant genus Alyssum and genus
Thiaspi and some others, have been found to accumulate excess heavy metals in
cell vacuoles or in cell walls, so it might be found in shoots, leaves, roots or sap.
In places where mining has left waste material on the surface, these plants could
help clean up the environment, at the same time as providing a way to gather trace
amounts of valuable minerals. They could be used as surface indicators of certain
metals and minerals. These plants tend to look unremarkable, but the metals
might be indicated with chemical papers, x-rays, or magnetism.
A “hyper-accumulator” of nickel might store 1,000 micrograms of nickel per 1g of
dried leaf, but some store much more. The plant Alyssum murale, native to Italy
and the Balkans, can take up to 30,000 micrograms of nickel per 1g dried leaf.
If you are looking for calcium, Saxifraga sempervivum may be fore you. It
produces the mineral vaterite on its leaves. Vaterite is calcium carbonate, and
under certain conditions, the crystal structure can change to calcite or aragonite.
https://www.bbc.com/future/article/20200825-indonesia-the-plants-that-minepoisonous-metals
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The OLMC has stones for sale at the workshop, Occasionally the club library must make room
from pebbles to boulders. Find the perfect
for new books, or has acquired duplicates.
stone for your project,
These are available for reasonable prices.
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OLMC Membership Application
New Membership

Membership Renewal

Individual – $20

Family (2+ persons in the same residence) – $30

Other Services:
Annual workshop access fee: $90 per year (replace workshop usage fee of $3/visit)
Newsletter advertisement: $25 per year for members
Ten quarter pages per year over ten newsletters, which can be combined for fewer,
larger ads. Businesses wishing to advertise in the newsletter pay $55 (family
membership + advertising fee)
Locker Fee: $25 per year (depends on locker availability)
Cabochon Course: $60 – required for all members who want to use the lapidary machinery.
More information can be found at http://www.olmc.ca
Names(s):

___________________________________________________________________

Address:

___________________________________________________________________

City:

______________________________

Province:

_______________

Postal Code:

______________________________

Telephone:

_______________

Please specify how you would like to receive OLMC’s newsletter:
By e-mail
By mail

_____________________________________________________

Do you require a receipt?

Yes

Payments are payable by cash or cheque only to Ottawa Lapsmith and Mineral Club.
Please mail your membership form and fees to:
Ottawa Lapsmith and Mineral Club
190-1C Colonnade road
Nepean (Ottawa), ON K2E 7J5
Please note that all membership information is used only for administrative purposes.
Administration use only:
Card provided:
Yes

Supervisor signed:

Yes

Date: __________________

Questions? Please contact us by phone 613 700-4637 or email workshop@olmc.ca

You can also go on our Facebook page: http://www.facebook.com/OttawaLapsmithMineralClub
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