
ATLAS OF METEORITES*

The Atlas of Meteorites, by M. Grady, G. Pratesi, 
and V. Moggi Cecchi, is a beautifully illustrated 
volume that encompasses the detailed mineralogy, 
petrology, and geochemistry of all of the major 
meteorite groups currently known. Recognizing 
the importance of textural information—as 
revealed by optical microscopy—the authors’ stated 
aim was to provide a textbook akin to An Atlas 
of Rock-Forming Minerals in Thin Section by W. S. 
MacKenzie and C. Guilford (1980; Longmans), 
in the hopes that it will do for meteorites what 
MacKenzie and Guilford did for understanding the 
petrology of rocks from Earth. 

The authors have done an admirable job of 
compiling virtually all the relevant information 
required to classify meteorites; this information is 
complemented by more detailed summaries of the 
stable and radiogenic isotope geochemical features, 
as well as currently held views on the genesis, 
evolution, and potential parent bodies of each 
major meteorite class. Such details make the Atlas of Meteorites suitable 
for use as a t extbook in an upper-level undergraduate or graduate-level 
course in meteoritics. If such a course is fortunate enough to have 

a lab component that includes thin sections and 
polished mounts of the major meteorite classes, 
then this book would be ideal.

The book begins with an introductory chapter 
about the naming of meteorites, the characteristics 
of the major components of chondrite meteorites, 
and the background on the types of geochemical 
analyses that are relevant to meteorite classifi ca-
tion and research, including noble gases, geochro-
nology, and cosmic ray exposure history. The 
historical background included in this chapter will 
be an education both for novices and for experi-
enced meteoriticists alike. It also demonstrates 
the adage that classifi cation schemes become 
increasingly complex and burdensome the more 
specimens of different types that are discovered. 
While some might long for the heady days of the 
1860s Mineralogical Museum in Berlin, when the 
choices were few (chondrites, eucrites, howard-
ites, and chassignites), the authors of the Atlas of 

Meteorites guide the reader clearly through the current classifi cation 
scheme in Chapter 1. 

The organization of the other chapters intuitively progresses from the 
most primitive meteorite classes (carbonaceous, ordinary, and enstatite 
chondrites) through primitive achondrites (e.g. acapulcoites/lodran-
ites, brachinites, ureilites, aubrites) to howardite–eucrite–diogenite 
(HED) meteorites (possibly derived from asteroid 4 Vesta), to meteorites 

* Grady M, Pratesi G, Moggi Cecchi V (2014) Atlas of Meteorites. Cambridge 
University Press, New York, 384 pp, ISBN 978-0-521-840354, US$150.00
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dominated by metallic iron (mesosiderites) and which may represent 
asteroid parent body interiors (pallasites and irons), to the planetary 
meteorites that have come from the Moon and Mars. The authors 
caution against the extent to which the diagrams may be used for 
classifi cation purposes. But I found them to be of signifi cant practical 
value: for example, I was readily able to place a new iron meteorite 
on which I am working into its geochemical group (IVA) using Figure 
15.2 and Table 15.4.

While much of the information provided in each chapter may be found 
elsewhere, what sets this book apart are the full-color plates illustrating 
the textures of each meteorite class and of most of the groups within 
each class. The plates are arranged in the same order as in the text in 
the same chapter (for example, by increasing petrologic grade in the 
case of chondrites), making it easy to fi nd photomicrographs of your 
favorite meteorite type. Notably, many of the meteorites that have been 
used to name classes of meteorites are represented in the plates, e.g. 
Acapulco and Lodran (for acapulcoites and lodranites), Novo-Urei (for 
ureilites), and Aubres (for aubrites). Almost all of the photomicrographs 
are provided at the same scale, in plane polarized light, in cross polar-
ized light, and in refl ected light, as well as in cathodoluminescence for 
the enstatite chondrites—an aspect of these meteorites that is new to 
me and which I found both stunning and fascinating. Color reproduc-
tion is good, as judged by certain examples of note such as ringwoodite 
in Tenham. Rarely is back-scattered electron imaging resorted to; the 
authors have accomplished their goal of highlighting the continued 
importance of optical microscopy in the study of meteorites. The only 
thing missing are little check boxes next to each meteorite name … for 
us curators to use as we expand our collections!

Full color is used throughout the book, including in all fi gures, diagrams 
and tables. Diagrams illustrating, for example, the Urey–Craig plot 
(oxidized iron/Si vs reduced iron/Si; used to show the diversity of redox 
conditions in the Solar System represented by meteorites) employ a 
rainbow of colors to represent the different meteorite groups, which 
seems odd at fi rst view. However, this aspect provides a ready means for 
comparison of the many different geochemical characteristics among the 
different groups. The color scheme is consistent throughout, allowing 
the reader to fl ip between chapters to make their own comparisons.

It should be noted that the authors assume that the reader has a certain 
background level of knowledge, commensurate with that of an upper-
level undergraduate student who has completed courses in mineralogy 
and geochemistry. Users of the Atlas may need a mineralogy reference 
in which some of the lesser-known Ca–Al-rich inclusion (CAI) minerals 
(e.g. hibonite, melilite) may be found, although the authors do not leave 
the reader helpless when it comes to the formulae for enstatite chondrite 
phases such as oldhamite, djerfi sherite, or caswellsilverite. The same 
is true for discussions of organic chemistry, and, to a certain extent, 
on radiogenic and stable isotope geochemistry. Typos are few and far 
between. There is no Index of Terms, unfortunately, which would have 
assisted in some cases—I could not fi nd where GO (“granular olivine”; 
a textural term used to describe chondrules) was fi rst defi ned. And 
any meteoriticist will fi nd points of contention or omission: What 
about chondrule formation models? Why is that new Martian breccia 
not listed? Why is my work not cited? But there is really very little to 
quibble about. The Atlas of Meteorites is an essential reference for any 
petrologis—regardless of level of experience—and thoroughly deserves 
its place next to An Atlas of Rock-Forming Minerals in Thin Section on the 
bookshelf closest to the petrographic microscope.

Chris Herd
Department of Earth and Atmospheric Sciences

University of Alberta
Edmonton, Canada
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CALENDAR

 2015

December 14–18 American 
Geophysical Union Fall Meeting, 
San Francisco, CA, USA. Web page: 
fallmeeting.agu.org/2015/

 2016

January 18–22 10th International 
Symposium on Environmental 
Geochemistry (ISEG10), Perth, 
Western Australia. Web page: www.
iseg10.com/

January 24–29 40th International 
Conference and Expo on Advanced 
Ceramics and Composites–ICACC’16, 
Daytona Beach, FL, USA. Web page: 
ceramics.org/meetings/40th-inter-
national-conference-and-expo-on-
advanced-ceramics-and-composites

February 14–18 TMS Annual 
Meeting & Exhibition, Nashville, TN, 
USA. Web page: www.tms.org/meet-
ings/annual-16/AM16home.aspx

March 13–17 251st ACS National 
Meeting & Exposition, San Diego, CA, 
USA. Web page: www.acs.org

March 21–23 The North Atlantic 
Craton and surrounding belts: a 
craton-specifi c approach to explora-
tion targeting, Edinburgh, UK. Web 
page: www.bgs.ac.uk/nac2016/home.
html

March 21–25 47th Lunar and 
Planetary Science Conference, The 
Woodlands, TX, USA. Web page: www.
hou.usra.edu/meetings/lpsc2016/

March 28–April 1 2016 MRS Spring 
Meeting & Exhibit, Phoenix, AZ, USA. 
Web page: www.mrs.org/spring2016/

May 16–18 7th Geochemistry 
Symposium with International Partici-
pation, Antalya, Turkey. Web page: 
jeokimya.ankara.edu.tr/en/

May 16–19 EPMA-2016, Madison, WI 
USA. Webpage: www.microbeamanal-
ysis.org/topical-conferences/topical-
conferences/epma-2016-1/epma-2016

May 17–19 8th International Confer-
ence on Mineralogy and Museums, 
Changsha, China. Web page: www.
mm8-2016.cn/en/

May 22–25 10th South American 
Symposium on Isotope Geology 
(SSAGI), Puerto Vallarta, Mexico. Web 
page: www.ssagi10.geofi sica.unam.mx/

May 24 – 26 EBSD-2016, Tuscaloosa, 
AL USA. Webpage: www.microbeam-
analysis.org/topical-conferences/ebsd-
2016/welcome

May 24–26 Pan-American Current 
Research on Fluid Inclusions Confer-
ence (PACROFI XIII), Columbia, MO, 
USA. Web Page: muconf.missouri.edu/
Pacrofi /

May 29–June 24 Vatican Observa-
tory 2016 Summer School in Astro-
physics: Water in the Solar System 
and Beyond, The Vatican. Web page: 
www.vaticanobservatory.va/content/
specolavaticana/en/summer-schools--
voss-/voss2016.html

June 1–3 Geological Association of 
Canada–Mineralogical Association of 
Canada (GAC-MAC) Meeting, White-
horse, Yukon, CA, USA. Web page: 
whitehorse2016.ca/

June 5–8 53rd Annual Meeting of 
the Clay Minerals Society, Atlanta, GA, 
USA. Web page: conferences.illinois.
edu/CMS2016/index.html

June 6–10 Inter/Micro: 68th Annual 
Applied Microscopy Conference, 
Chicago, IL, USA. E-mail: intermicro@
mcri.org. Web page: www.mcri.org

June 12–17 DUST2016: 2nd Inter-
national Conference on Atmospheric 
Particles, Castellaneta Marina, Italy. 
Web page: www.dust2016.org

June 19–22 AAPG 2016 Annual 
Convention & Exhibition, Alberta, 
Canada. Web page: www.aapg.org/
events/conferences/ace

June 19–24 18th International 
Zeolite Conference (IZC 2016), Rio de 
Janeiro, Brazil. Web page: www.izc18.
com/

June 26–July 1 Goldschmidt 2016, 
Yokohama, Japan. Web page: gold-
schmidt.info/2016/

July 4–8 MECC2016: 8th Mid-Euro-
pean Clay Conference, Košice, SK. Web 
page: www.mecc2016.sav.sk/

July 11–15 4th International Work-
shop on Highly Siderophile Element 
Geochemistry, Durham, UK. Web 
page: community.dur.ac.uk/hse.ws/

July 15–16 2nd Eugene E. Foord 
Pegmatite Symposium, Golden, CO, 
USA. E-mail: Mark Jacobson, markivan-
jacobson@gmail.com, or Pete Modreski, 
pmodreski@usgs.gov

July 18–22 Second Annual Earth 
Educators’ Rendezvous, Madison, WI, 
USA. Web page: serc.carleton.edu/
earth_rendezvous/2016/index.html

July 22–26 American Crystallo-
graphic Association Annual Meeting, 
Denver, CO, USA. Web page: www.
amercrystalassn.org/content/pages/
main-annual-meetings

July 24–28 Microscopy & Micro-
analysis 2016, Columbus, OH, USA. 
Web page: www.microprobe.org

August 7–12 Annual Meeting of the 
Meteoritical Society, Berlin, Germany. 
Web page: www.meteoriticalsociety.org

August 18–20 Seventh Interna-
tional Dyke Conference (IDC7), 
Beijing, China. Web page: idc7.csp.
escience.cn/dct/page/1

August 21–25 252nd ACS National 
Meeting & Exposition, Philadelphia, 
PA, USA. Web page: www.acs.org

August 21–25 International 
Congress on Ceramics–ICC6, Dresden, 
Germany. Web page: www.icc-6.com/

August 27–September 4 
35th International Geological 
Congress, Capetown, South Africa. 
Web page: www.35igc.org

August 28 – September 1 
30th European Crystallography 
Meeting, ECM-30, Basel, Germany. 
Web page: ecm30.ecanews.org/
ecm2016/home.html

August 28–September 2 16th Euro-
pean Microscopy Congress – 
EMC2016, Lyon, France. Web page: 
emc2016.fr/en

September 5–9 6th International 
Workshop on Layered Materials, 
Kutná Hora, CZ. Web page: www.
jh-inst.cas.cz/workshop2016

September 9–13 AIPG 2016 
National Conference, Santa Fe, NM 
USA. Web page: aipg.org/events/index.
htm

September 11–15 EMC2016 
– 2nd European Mineralogical 
Conference, Rimini, Italy. Web page: 
emc2016.socminpet.it

September 25–28 Geological 
Society of America Annual Meeting, 
Denver, CO, USA. E-mail: meetings@
geosociety.org; Web page: www.geoso-
ciety.org/meetings/

September 25–28 SEG 2016 
Conference: Tethyan Tectonics and 
Metallogeny. Çeş me, Turkey. Website: 
www.seg2016.org

October 16–21 Water Rock Interac-
tion 15 (WRI-15), Évora, Portugal. Web 
page: www.iagc-society.org/resources/
WRI-15_2016_1st%20Announcement.
pdf

October 23–27 MS&T’16: Materials 
Science & Technology Conference 
and Exhibition, combined with ACerS 
118th Annual Meeting, Salt Lake City, 
UT, USA. Details forthcoming

November 7–15 Short Course 
“Introduction to Secondary Ion Mass 
Spectrometry in the Earth Sciences,” 
Potsdam, Germany. Web page: www.
gfz-potsdam.de/SIMS/short-course/

November 27–December 2 
2016 MRS Fall Meeting & Exhibit, 
Boston, MA, USA. Web page: www.mrs.
org/fall2016/

December 12–16 American 
Geophysical Union Fall Meeting, 
San Francisco, CA, USA. Details forth-
coming

 2017

January 19 200th Anniversary 
Meeting of the Russian Mineralogical 
Society, St. Petersburg, Russia. Details 
forthcoming

January 22–27 41st International 
Conference and Expo on Advanced 
Ceramics and Composites, Daytona 
Beach, FL, USA. Details forthcoming

February 26–March 2 TMS Annual 
Meeting & Exhibition, San Diego, CA, 
USA. Web page: www.tms.org/meet-
ings/annual-17/AM17home.aspx

April 2–5 AAPG 2017 Annual 
Convention, Houston TX. Web page: 
www.aapg.org/events/conferences/ace

April 2–6 253rd ACS National 
Meeting & Exposition, San Francisco, 
CA, USA. Web page: www.acs.org

April 17–21 2017 MRS Spring 
Meeting & Exhibit, Phoenix, AZ USA. 
Web page: www.mrs.org/spring2017/

May 26–30 American Crystallo-
graphic Association Annual Meeting, 
New Orleans, LA, USA. Web page: 
www.amercrystalassn.org/content/
pages/main-annual-meetings

June 2017 AMAM2017–ICAM2017 
Joint Conference: 2nd International 
Conference on Applied Mineralogy 
and Advanced Materials; and 13th 
International Congress for Applied 
Mineralogy, Castellaneta Marina, Italy. 
Web page: www.amam2017.org

July 2017 Annual Meeting of the 
Meteoritical Society, Santa Fe, NM, 
USA. Details forthcoming

July 17–21 XVI ICC International 
Clay Conference, Granada, Spain. Web 
page: www.16icc.org

August 20–24 254th ACS National 
Meeting & Exposition, Washington, 
DC, USA. Web page: www.acs.org

The meetings convened by the 
societies partici pating in Elements 

are highlighted in yellow. This 
meetings calendar was compiled 

by Andrea Koziol (more meet-
ings are listed on the calendar she 
maintains at homepages.udayton.
edu/~akoziol1/meetings.html). To 

get meeting information listed, 
please contact her at akoziol1@

udayton.edu
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ADVENTURE, M’BOY, ADVENTURE!

Reputedly, when the great British geologist Sir Edward Bailey (1881–
1965) was about to retire, his assistant asked him, ‘What will you do 
now, sir?’ Bailey replied ‘Adventure, m’boy, adventure!’ Many readers 
will have chosen to become geologists because of the prospect of adven-
ture, and it was certainly the case for me. As a young teenager, I became 
enthralled by the mountain travel books of Eric Shipton (1907–1977) 
and H. W. Tilman (1898–1977). They were very accomplished mountain-
eers and explorers, visiting regions in the Himalaya, the Karakoram 
and central Asia which at the time were unknown to western travellers 
and in many places untrodden by man. They lived and moved in these 
wild places for months on end, and were tough, brave and resourceful 
in ways beyond the imagination of us ordinary folk. Their writing is 
marvellously understated, rattling with stiff upper lip, and always with 
an undercurrent of humour.

I was just an ordinary teenager. I knew I was of a different species 
compared with my heroes. I lived in a village in southeast England 
and had never even seen a mountain, but the thought that new lands 
were there to explore, even in the 20th century, was thrilling. The idea 
that geology might provide a means of joining the explorers entered 
my teenage head from another mountaineering book. My father was a 
big fi gure in the village church, which each year ran a summer fête on 
the cropped lawns outside the fl int walls of the local Norman castle, 
begun in 1085 just after the Conquest. My job was to sit at a little table 
at the entrance gate and collect money from visitors. My reward was 
to make my choice of books from the second-hand bookstall before 
the public arrived.

In 1954, I bought a book called The Mountain World, 1954, published by 
the Swiss Foundation for Alpine Research. The series The Mountain World 
was published annually and provided beautifully illustrated accounts 
of the great mountaineering feats of the year previous. Nineteen-fi fty-
three was a vintage year for mountaineering. Everest was ascended for 
the fi rst time, by a predominantly British party, and Nanga Parbat was 
conquered by a German team, the summit being reached in a celebrated 
solo ascent by Hermann Buhl.

At the back of the book was a modest article by a geologist, Erdhart 
Fränkl, of the University of Basel (Switzerland), entitled ‘Across the 
Mountains of North Peary Land’. Fränkl described how he and his PhD 
student, Fritz Müller, made the fi rst crossing of the fold mountains 
of Peary Land (FIG. 1), the most northerly land in the world, while 
recording the geology. They reached Kap Morris Jesup, the northern 
extremity of Greenland1, at 83°38’ N, overland for the fi rst time. Robert 
Peary had previously reached this cape in 1900 while sledging on the 
sea-ice. Fränkl and Müller used a Norseman fl oatplane to reach the 
starting point of their ten-day northward overland journey, landing 
on a stretch of open water at the head of Frigg Fjord (FIG. 2). This open 
water was discovered in 1938 by the celebrated geologist Lauge Koch, 
who called it ‘Drivhuset’, or the ‘hot-house’. To me, as a teenager, it 
seemed that exploring the Greenland wilderness was a wonderful yet 
achievable adventure. You needed to be tough and resourceful, but you 
didn’t have to be a super-hero, like the high-altitude climbers. Geology, 
I concluded, was the way to go.

By 1980, I had taken part in four expeditions to South and East 
Greenland, and had plenty of adventures, on some occasions more 
than enough! Then, early in 1980, my great friend and leader in the 
fi erce terrain of East Greenland, Peter Brown (who wrote the Parting 
Shots in the last issue of Elements), told me that he had been asked 
to take part in the mapping programme of the Geological Survey of 
Greenland (Grønlands Geologiske Undersøgelse – GGU) in Peary Land. 
I was green with envy. A month later, he told me he had been invited 

1 Kap Morris Jesup is not the most northerly land on Earth. This honour goes 
to Kaffeklubben Island, further to the east, which is 750 m further north. See 
Elements (2008), v4n1, p. 72.

to select a fi eld assistant and asked if I would like that role. Envy was 
replaced by euphoria. By an unfair quirk of fate, Peter couldn’t come 
for the fi rst month because of national administrative responsibilities, 
so I had a Danish student as an assistant.

The expedition left Denmark on the 16th of June in a Danish Air Force 
C130, spent a night in the NATO base at Kefl avik in Iceland, and then 
fl ew due North for 4.5 hours to Station Nord, a Danish military and 
meteorological base 872 km from the Pole. A GGU base camp had been 
established in previous years at Jørgen Brønlund Fjord, 220 km to the 
WNW of Nord, on the northern shore of the long Independence Fjord, 
named by Peary in 1892. The expedition was a masterpiece of organi-
zation, brilliantly led by Neils Henrikson of the GGU. It was, without 
question, the most rewarding experience of my career.

Peter and I were responsible for mapping the Kap Washington volcanic 
series (FIG. 3), on the north coast to the west of Kap Morris Jesup (see 
Elements, 2008, v4n1, p 72). These volcanic rocks had been discovered 
during the British Joint Services Expedition to Peary Land in 1969 
by two British geologists, Peter Dawes and Jack Soper, who had been 

FIGURE 1 The folded 
Cambrian 

rocks of the Roosevelt 
Range, in the extreme 
north of Greenland. The 
peak on the right is about 
1500 m, and the frozen 
sea forms the centre left.

Cont’d on page 456

FIGURE 2 Our Twin Otter aircraft at Frigg Fjord, or ‘Drivhuset’ (the 
‘hot-house’), showing the open water where Fränkl and Müller had 

landed by Norseman fl oatplane in 1953 to cross Peary Land for the fi rst time. 
The picture was taken at 5 minutes after midnight. 
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the last people to visit this area. We found a note from Dawes and 
Soper recording their discovery in a sardine tin on the summit of Kap 
Washington. We replaced it reverently in its tin. Perhaps it is still there, 
all alone. Every four days we used a helicopter to move camp and for 
reconnaissance. At its most distant, our tiny two-man tent was 185 km 
from base and for much of the expedition we were the most northerly 
humans on Earth, except, possibly, for those lurking in nuclear subma-
rines under the Arctic Ocean. All the world’s teeming billions down 
there, beneath our feet. 

Real adventure arrived with a bang on Kap Washington when on the 7th 
August our tent blew away in a violent sleet storm. Soaked to the skin 
in ice-cold water at 83°33’ N, in a wind that made standing diffi cult, 
conditions were less than ideal, but we managed to make a mayday call 
to base. After a cold ‘night’ (it never got dark during the expedition) 
spent under the groundsheet of our ruined tent, we were rescued by a 
brave and skilful Swiss helicopter pilot and fl own to the nearest Sirius 
hut. There are about 50 Sirius huts in North Greenland, named after 
Sirius, the Dog Star. They are used by the Sirius Patrol, an elite unit 
of the Danish Navy that maintains Danish sovereignty in northern 
Greenland using two-man dog teams of up to 15 dogs. After we had 
slept, the pilots made us a real Swiss cheese fondue. They had all the 
accoutrements: the silver bowl, the heater to keep it warm and the 
special forks. When we returned to Kap Washington four days later 
to recover our gear, it was under a metre of snow. Summer was over.

During the two-month fi eld season, we sometimes landed at Frigg Fjord 
on a gravel strip (FIG. 2) where previously Fränkl and Müller had landed 
their fl oatplane on the open water of ‘hot-house’. Like them, my assis-
tant and I encountered a polar wolf, solitary and rare. It walked up and 
down a few metres in front of us, with its nose in the air, decided we 

didn’t smell too good, and padded off up a stream bed into the void 
that is Peary Land. When, as a teenager, I bought my mountaineering 
book at a church fête, the idea that I might experience such remote 
spaces led me to study geology. Never for one moment did I expect to 
follow so closely in the steps of these two adventurous Swiss geologists.

Ian Parsons (ian.parsons@ed.ac.uk)
University of Edinburgh

EARTH SCIENTISTS ELECTED 
TO THE ACADEMIA EUROPAEA

In 2015, fi ve Earth scientists were elected as members of the Academia 

Europaea (www.ae-info.org). Academia Europaea was founded in 

1988 and is a European, nongovernmental association that acts as an 

academy and has about 2800 members. It includes leading experts from 

the physical sciences and technology, the Earth and environmental 

sciences, the biological sciences and medicine, mathematics, the letters 

and humanities, the social and cognitive sciences, economics, and law.  

Greg Houseman is a professor of geophysics in the 
School of Earth and Environment at the University 
of Leeds (UK). Houseman researches the deforma-
tion and instability of the continental mantle litho-
sphere by using both computational modeling 
techniques and regional seismic tomography. He 
previously held posts at Monash University 
(Australia), Australian National University, and 
Harvard University (Massachusetts, USA).

Sean Willett is a professor of Earth surface 
dynamics at Eidgenössische Technische Hochschule 
Zürich (Swiss Federal Institute of Technology, or ETH 
Zürich, in Switzerland), where he works on the inter-
actions among tectonics, climate, erosion, and 
sedimentation. His research makes use of forward 
and inverse models, as well as innovative applica-
tions of thermochronometry and geochemical 

proxies, working towards a better understanding of the Earth’s surface.

Ülo Mander is a professor of physical geography 
and landscape ecology and head of the Department 
of Geography within the Institute of Ecology and 
Earth Sciences at the University of Tartu (Estonia). 
His research interests include nutrients and carbon 
cycling in landscapes and ecosystems and ecological 
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FIGURE 3 Home, sweet home. Peter Brown at our camp on the northeast side 
of Lockwood Island, in the Late Palaeocene Kap 

Washington volcanics.
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More details can be found at: www.bruker.com/quantax

The image shows an EDS map of a sea urchin (Paracentrotus lividus) collected in the Aegean sea near 
Athens, Greece. Tubercles are visible on the right in turquoise, while the green and turquoise spade-like 
structures on the left are minuscule spines. In the center of the micrograph individual sand grains are 
discernable in red. 
The large element map (4076 x 3072 pixels, 0.42 μm pixel size) was acquired with an annular XFlash® 
FlatQUAD silicon drift detector at 6 kV. The SDD is inserted between the pole piece and the sample, 
and ideally suited for the analysis of topographically complex samples. Shadowing effects are 
minimized by collecting X-rays using four separate detector segments. This covers a very large solid 
angle (1.1 sr) and allows sufficient data collection at low beam currents on beam sensitive samples. 
Even at beam currents in the pA range, a sample can be investigated without carbon coating under 
high vacuum. Compared to low vacuum analysis, this approach reduces hydrocarbon contamination. 
Sample courtesy: Nils Schlüter, Georg-August University of Göttingen, Geoscience Centre, Dept. of 
Geobiology, Germany.
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