
JOUR.GEOL.SOC.INDIA, VOL.96, AUGUST 2020 207

OBITUARY

Prof. Tony Naldrett
(1933-2020) �

It is with deep sadness the Geological Society of India records the
death of Prof. Anthony James (Tony) Naldrett, a doyen on magmatic
sulphide deposits on the 21st June, 2020 at his sister’s place in
Chichester, Surrey, UK, just two days short of 87 years, due to cancer
of the oesophagus. Tony was born in Hampstead, Surrey on the 23rd

June 1933 and had his early schooling at St. Georges’s College,
Weybridge and took the School Certificate (= GCSE). Subsequently,
with a view to seek admission to Cambridge, his mother sent him to
the very reputed St. Paul’s school at Hammersmith to work towards
Higher Certificate and S-Levels.

Pilot Rows into a Geologist!
At St. Paul’s Tony took up rowing, for which the school was quite

famous, and the rowing coach impressed by his size at that young age
trained him for the 1st VIII and in the final year in 1951. Tony rowed
at Henley Royal Regatta in the school division of the Princess Elizabeth
Cup. This confidence helped him to qualify for pilot training when he
joined the RAF to serve for 2 years as his obligation of National Service.
The Korean War was in progress and the Air Ministry decided to train
the 2-year recruits as pilots. During the training period Tony flew a
variety of training-aircrafts such as Tiger Moths, Chipmunks, and
Oxfords (when he got his wings) and finally Meteors before starting
his combat training when the war came to an end and so also his
career as a fighter pilot.

After leaving the Air Force in 1953, Tony joined Trinity Hall,
Cambridge. He completed his B.A. Natural Science tripos with
Physics, Chemistry and Geology in 1956 (part 1) and continued as a
graduate student in 1957 (part 2).

Emigration to Canada and Tryst with Magmatic Sulphide
Deposits

Tony in 1957, along with three geology colleagues took the ship
Empress of Britain to Canada and so began his long journey with
magmatic sulphide deposits. In spite of Tony’s wish to seek a job in
exploration, his first job offer as a mine geologist at Sudbury came
from Falconbridge Mining Company, the owners of Sudbury. After
serving two years, in 1959, Tony moved to Kingston, Ontario to
complete a M.Sc. thesis on ‘Cobalt in the Sudbury Ores’ under J.E.
Hawley in 1961 at Queen’s University and returning each summer to
work for Falconbridge in exploration. He registered for a Ph.D.
programme around the Timmins area in the Ontario bush where an
old Ni mines (Alexo) operated during 1917-1918. Tony completed
his Ph.D. in 1964 on “Ultrabasic Rocks of the Porcupine and related
nickel deposits” supervised by J.E. Hawley.

 It was at Timmins that Tony recognized the ‘bladed skeletal olivine
crystals of the host rocks with ‘chicken track’ textures’, published in

the Canadian Journal of Earth Sciences in 1968 by Naldrett and Mason.
Such ‘chicken track’ textures were later recognized as ‘spinifex
textures’ developed in ultramafic lavas that were named as ‘komatiites’
by the Viljoen brothers and published  in 1969 from the Komati River
area of the Barberton land in South Africa.

After his Ph.D. Tony was invited by Gunnar Kullerud to become
a fellow under him at the Geophysical Laboratory, part of the Carnegie
Institution of Washington, to work on experimental studies on sulphides
and later applied the results in the Strathcona Ni-deposit. The work
was published in Journal of Petrology in 1967. Tony showed that
Gunnar’s sulfide work, although not applicable to the the high
temperature magmatic sulphide deposits where sulfides equilibrate
too quickly, but certainly helped in understanding the processes that
go on as the deposit cools.

In 1967, Tony was offered the post of Assistant Professor by Prof.
Nuffield, in the University of Toronto and thus began his teaching and
researches on sulphide deposits, spanning over four decades. He
became a Professor in 1972 which led him to collaborate with a number
of persons working on magmatic sulphide deposits around the world
and had the good fortune to undertake research on most of the world’s
famous magmatic sulfide deposits for over two decades, especially on
Sudbury, Norilsk and Bushveld. Tony was invited in 1972 by the
CSIRO in Perth, Australia to join them for a sabbatical year and  worked
in conjunction with Anaconda on the Yakabindie deposit, a large
ultramafic body with disseminated sulfides (about 0.6% Ni), that
underlay a sequence of komatiitic lavas.

A major turning point for Tony came during 1979-1980 when he
was invited by Gero von Gruenewaldt to spend 6 months at the
Bushveld Research Institute at Pretoria, to work on the Merensky Reef.
The studies by his Ph.D. student, Eric Hofman, using neutron activation
analyses of the NiS fire-assay products, along with Ian Campbell  led
to the recognition of the importance of PGE, and the development of
the R factor concepts in understanding the deposit formation and also
in developing REE-type normalized diagrams for the PGE.

 In the late 1980’s Tony had accepted two graduate students from
the People’s Republic of China to work on the Jinchuan PGE deposit
(Gang Chai) and Sudbury (Chusi Li). In 2009 Chusi Li organised a 3
week tour of China. Tony and he lectured at 3 institutes in Beijing, in
Tsingtao, Hangzhou, Wuhan, Xian, Lanzhou, Chengdu and Guiyang.
This led to Tony being invited to the institute in Guiyang for 6 weeks
in each of 2010, 2011 and 2012 (the last being the occasion of the
magmatic sulfides symposium there).

Tony’s work on the Norilsk Ni-Cu-PGE deposit began in 1982
when he attended the SGA meeting at Tbilisi, Georgia.  Vilen Zharikov,
the then Director of the Institute of Experimental Mineralogy, near
Moscow, invited Tony to visit his Institute which led Nicolai
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Gorbachev, Nicolai Bezmen and Peter Lightfoot to take up geochemical
studies on the Norilsk deposit. The study revealed that the 500 m
thick sequence of lavas that overlie the deposit were found to be
extraordinarily depleted in chalcophile metals such as  Ni, Cu, Pt, Pd,
Rh, Ru, Ir and Os. This led them to postulate the ‘Norilsk genetic
model’ in which due to interaction with early formed sulfides the flows
have lost their chalcopile elements and the presence of this depletion
above the largest known accumulation on Ni sulfide ores, as at Norilsk,
could be an exploration guide for seeking such deposits elsewhere.

In early 1990s Tony organised the ‘Sudbury-Norilsk symposium’,
held at Sudbury, Ontario, to bring together nickel geologists from
around the world. The delegates were given a tour of the komatiites in
Munro, a tour of the Sudbury mines and then a tour of the Thompson,
Manitoba nickel deposits and the symposium was a great success.
Tony’s wife Galya translated many of the Russian presentations, and
the papers were published in the proceedings of the Sudbury Norilsk
Symposium by the Ontario Survey in 1994.

Voisey’s Bay Studies
In January 1995 Tony was invited by Diamond Fields to be their

Chief Geological Consultant to look at the newly drilled cores at
Voisey’s Bay, Labrador. Tony initiated a research programme on
Voisey’s, with a NSERC grant that involved an international group of
researchers. This resulted in the publication of as a special volume of
Economic Geology in 2000.

Tony retired from the University of Toronto in 1998 and became a
University Professor Emeritus. In 2003, his marriage broke up and
Tony obliged his sister’s request to move back to UK.

Honours
Tony was elected President of the Geological Society of America

during 2001-2002 and  received the Penrose Gold Medal of the Society
of Economic Geologists in 2002. In 2002 Tony was invited by Hugo
Dummet, who was working on a Pt-Pd deposit in the Northern limb
of the Bushveld for IvanPlats, to consult on the project. Thus from
2002 to 2012, Tony visited Bushveld, twice a year and in 2004 joined
Judith Kinnaird and others in the Bushveld Research Group at the
School of Geosciences, University of the Witwatersrand. In 2008, as
Honorary Professor, School of Geosciences, University of the
Witwatersrand, Tony gave a series of Alex Du Toit Lectures and
reviewed the major processes involved in the formation of typical Ni
and Cu-rich magmatic sulphide deposits. Tony received the Hadden
Forrester King Medal of the Australian Academy of Sciences in 2012.

Book on Magmatic Sulphide Deposits
After his retirement, Tony was approached by the Russians to put

his knowledge of magmatic sulfides into a book, to be published in
Russian. Tony agreed, subject to the condition that an English edition
by a western publisher would also appear. Valeri Fedorenko, who
helped Tony in the collection of Norilsk cores, was appointed as the
translator. Valeri also drafted over 300 illustrations for the book. Major
part of the time during 1998-2002 was on the book project and it was
published by the St. Petersburg University Press in 2003.

Valeri then translated it back into English, along with changing
all the figures. Tony edited the manuscript and the English version
was published by Springer in 2004.

Workshops and Training and Development and Visit to China
and India

For over two decades from 1974 to 1997, apart from his researches
on komatiites and magmatic sulphide deposits, Tony conducted

regularly Workshops (2-5 days) for some 40 participants from industry,
government and academia from all over the world on Mississippi
Valley, VMS, Magmatic Sulfide, Porphyry Copper and Gold deposits.
Students participated in these Workshops which gave them a wonderful
opportunity to interact with industry.

The Geological Society of India conducted a year-long Training
Programme during 2010 on “Advances in Chromitite, Ni-Cu Sulphide
and PGE Deposits in Ultramafic and Mafic Igneous Rocks with Special
Reference to the Nuggihalli Schist Belt (NSB) and Extension Areas,
Karnataka, India” – followed by an International workshop on
‘Magmatic Ore Deposits’ during 7-8th December, 2012 (sponsored by
the Mysore Minerals Ltd., Bangalore)

Prof. Tony Naldrett was invited to give lecture and visit the field
areas along with the trainees. During the three days (5th-7th December,
2010) he gave the following nine (9) lectures covering the entire gamut
of magmatic Cu, Ni, PGE and chromite deposits that are known from
diverse magmatic environments.

1. An overview of Ni-Cu-PGE and Cr deposits of the world,
their classification and some fundamentals

2. Deposits related to anorthosites (e.g. Voisey’s Bay)
3. Deposits related to Flood basalt provinces (e.g. Norilsk, Russia)
4. Deposits related to Komatiites (e.g. Kambalda and others)
5. Pechenga (Russia) and Jinchuan (China) deposits
6. Chromitite problem and genesis
7. PGE deposits: an overview
8. PGE in the Bushveld, South Africa
9. Application to exploration

The lectures were held at the campus of the Bahubali Engineering
College, Sravanabelagola. The visit to the Bahubali statue on top of
the hill by Tony provided an insight on Tony’s humor. He writes in the
Foreword to the Special issue containing the Proceedings of the
Workshop… “Apart from my interactions with the students, I will
always remember the ascent to the shrine at the top of the ‘monument’,
assisted greatly in my case by four stalwart gentlemen, who looked
distinctly taken back when they saw my size” (with over six feet in
height with an anomalous body-mass-index !).

Tony was a great inspiration and I had the fortune of accompanying
him during his visit to India and also discussing the Norilsk ore body
model for possible deposit scenario in the Deccan Volcanic Province
during the Training Programme.

Tony is survived by his sister Frances and his three daughters
Penny, Jennifer and Anne and two granddaughters. His last wish in
his own words: “my ashes may be scattered by the family tombstones
of my great grandfather, grandfather, mother and father, maternal
grandmother and uncle in the graveyard of St. Peter’s Lodsworth, a
small village about half-way between Petworth and Midhurst in
West Sussex.”

We will all miss his knowledge and his friendship.
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