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ABSTRACT

Hartley Travers Ferrar was the geologist on Scott’s first expedition to the Antarctic (the
‘Discovery’ Expedition) in 1901-1904. Ferrar undertook the first geological surveys in the
Transantarctic Mountains, which he mapped to 83°S, and made some discoveries of major
scientific importance, such as fossil leaves, later identified as Glossopteris indica. He then
worked in Egypt, Palestine and New Zealand, and was Acting Director of the New Zealand
Geological Survey when he died suddenly in 1932. Little has been acknowledged about
Ferrar’s other contributions to geology, which were vast, and included pioneering work on
irrigation and hydrogeology in Egypt, as well as a series of geological mapping campaigns
in New Zealand. The latter extended to systematic soil surveys in New Zealand, in particular

Earth Sciences History in Central Otago, where soil types and their properties were characterized in the field and
Vol. 38, No. 1, 2019 laboratory. This paper outlines some of Ferrar’s key contributions to New Zealand
pp. 43-58 geoscience, as well as some of his notable overseas achievements.
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1. INTRODUCTION

Hartley (‘Harry’) Travers Ferrar (Figure 1) was born in Dalkey, Ireland on 28 January 1879. He
spent much of his early life in South Africa, where his father became a bank manager, after first
prospecting for gold and diamonds. He returned to the United Kingdom for his education at Oundle
School in Northamptonshire, followed by studies at Sidney Sussex College, University of
Cambridge. He went up to Cambridge in 1898 having been awarded a sizarship, and in 1901 was
awarded honors in the Natural Science Tripos (Henderson 1932). He excelled at several sports, and
was a champion at school, winning many cups and becoming Captain of the School as well as
Captain of Boats and Football (Smith 1933). Ferrar is probably best known as the geologist on
Captain Scott's first Antarctic Expedition (1901-1904, the ‘Discovery’ Expedition), where he was
the youngest member of the scientific staff and of the Officers’ Mess. With two seamen, William
Weller and Thomas Kennar, Ferrar was the first to explore the glacier, which now bears his name.
He then had a prominent career with the Egyptian Geological Survey, before making a significant
contribution to New Zealand geology and soil science. He died in Wellington on 19 April 1932,
and was survived by his widow and four children. Here we outline a selection of his achievements
and contributions, together with some intriguing aspects of his life, particularly his experiences in
Antarctica, Egypt and New Zealand.
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Figure 1: Hartley Travers Ferrar (A) on the Discovery in Antarctica and (B) at work undertaking soil surveys in Central
Otago (circa 1928).

2. FERRAR AND THE ‘DISCOVERY’ EXPEDITION TO ANTARCTICA

Ferrar was competing at the 1901 Henley Regatta when the telegram arrived informing him that he
had been appointed the geologist on the National Antarctic Expedition. Hence, having graduated
in June 1901, on 31 July 1901, Ferrar set sail on the RSS Discovery. He was a young Irishman who
had grown up in South Africa onboard what was effectively a Royal Navy ship. He was an
unproven, un-published, newly graduated scientist, alongside nearly fifty men with vastly more
experience of sailing, and of life in general, than him. Ferrar’s cabin was a small one amidships, a
placing that underlined his position on board. Originally, Professor John Walter Gregory was to be
the director of the civilian scientific staff of the National Antarctic Expedition (NAE) but in the
planning stages Gregory was compelled to resign upon learning that he would be outranked by the
expedition’s commander, Captain Robert Falcon Scott (Leake 2011). Thus, by the time Hartley
Ferrar was recruited, the job of geologist had become a very lowly one indeed, but he was young,
strong and able to survive being the butt of jokes. Ferrar read studiously during the voyage, with
Scott later recalling that despite the short timeframe from graduating to his appointment as
expedition geologist, Ferrar:

did his best to make up for this deficiency by a steady application to his books and an increased activity
when he arrived . . . (Scott 1905, p. 70).

RRS Discovery arrived in Lyttelton, New Zealand, on 30 November 1901 and went into dry
dock. During this time, Ferrar met his future wife, Gladys Anderson, granddaughter of John
Anderson, mayor of the nearby city of Christchurch. The expedition then sailed south, arriving in
McMurdo Sound in January 1902, where the crew carried out research until setting sail from
Antarctica on 17 February 1904. On 8 February 1902 Discovery anchored in a site they named
Winter Quarters Bay, where they built huts on the end of a rocky peninsula (now named Hut Point
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Peninsula). This is a long, narrow peninsula 3 to 5 kilometers wide, and 24 kilometers long,
extending south-west from the slopes of Mount Erebus on Ross Island (Figure 2). Scott Base (NZ)
and McMurdo Station (US) are today located on the Hut Point Peninsula.

Ferrar’s relative youth and inexperience when surrounded by navy personnel meant that his
time in Antarctica, while scientifically successful, must have occasionally been challenging. For
example, Lieutenant Reginald Skelton, the Chief Engineer, noted disapprovingly of how
Lieutenant Albert Armitage, the second in command, spoke to Ferrar in front of the men:

Wednesday 3rd December 1902: Armitage talks to him [HTF] in a most absurd way, a sort of bullying
or ridiculing tone, in front of the men. Very bad form I think &, as | told Koettlitz [Dr. Reginald
Koettlitz, physician and botanist of the expedition], | wouldn’t stand it, but then he knows better than
to speak like that to anybody who ‘knows the ropes’ . . . The doctor makes young Ferrar fly around
... (Skelton 2004, p. 138).

It appears that Ferrar immersed himself in his work and this may at times have kept a reasonable
barrier between himself and the likes of Armitage. Scott noted that Ferrar was rarely to be seen
between meals, and was busy undertaking field mapping, field experiments, or laboratory
experiments such as the deformation of ice samples on board the Discovery:

Out on the hillsides and on the floes signs of him can be observed . . . on board one may see a shaft of
ice bending under a weight with a notice ‘do not touch — H.T. Ferrar’ . . . | rarely meet Ferrar in my
walks, and yet cannot speak of any feature of the numerous hill-slopes and valleys . . . without finding
out that he knows it well . . . (Scott 1905, p. 314).

Indeed, Ferrar was very busy over the two years he was mainly based out of Hut Point, often
pushing himself to his physical limits. On one occasion, he was returning to camp after one
expedition and he collapsed several times in —45°C temperatures. He was saved by Seaman William
Heald, who kept him moving. On reaching camp on 26 September 1902, Ferrar was diagnosed with
scurvy (Scott 1905, p. 541). Ernest Shackleton, who was the third officer on what was his first polar
expedition, was also suffering from scurvy. Shackleton left McMurdo Sound on the relief ship, SY
Morning, on 2 March 1903. In a letter to his mother dated 26 February 1903, Ferrar wrote:

I thought of returning to New Zealand, but it looked as if | was ‘funking’ it, and | was advised not to.
Poor Shackleton who is returning is very cut up about it. (SPRI MS 1785/5).

Ferrar recovered sufficiently to take part in further expeditions and in November 1903, he crossed
McMurdo Sound and traversed what was then called the New Harbour Glacier, the largest glacier
known at that time in Antarctica. The glacier was later renamed Ferrar Glacier in his honor. Ferrar
Glacier is an outlet glacier that drains Taylor Dome in Southern Victoria Land (Figure 2). It is
about 65 kilometers long, and flows from the plateau of Victoria Land west of the Royal Society
Range to McMurdo Sound. Ferrar Glacier flows northeast of Knobhead, continues east along the
south side of the Kukri Hills to McMurdo Sound. Ice flows into Taylor Glacier from both Cassidy
and Ferrar Glaciers, with the latter contributing ice in two locations, Windy Gully and the Taylor-
Ferrar confluence (Figure 2B). The age and paleoenvironmental significance of glacial landforms
around the Ferrar Glacier remain important into the twenty-first century (e.g. Staiger et al. 2006).
The nature of the relationship between the Ferrar and Taylor Glaciers still captured Ferrar’s interest
years after he returned from the Discovery Expedition. Indeed, in September 1913, Ferrar wrote a
letter to Griffith Taylor (1880-1963), who had recently returned from Scott’s Terra Nova
Expedition to Antarctica.

Taylor had been contracted by Scott as senior geologist to that expedition. Like Ferrar on
the earlier Discovery Expedition, Taylor was responsible for the first maps and geological
interpretations of significant areas of Antarctica. In January 1911, Taylor had led an expedition to
examine the area of the Dry Valleys and Ferrar Glacier in more detail, and gave the name Taylor
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Figure 2: Sites in Antarctica where Ferrar mainly worked. (A) Locations of ‘Spots Visited” and moraines, as described on
Ferrar’s (1905a) map. The position of Hut Point on Ross Island is also shown and the Transantarctic Mountains (TAM)
are shown on the inset map. (B) Locations of the Ferrar and Taylor Glaciers, and their confluence (F-T-confl.) in relation
to the Kukri Hills and Quatermain Mountains, and the Dry Valleys, Taylor Valley and Wright Valley (Victoria Valley is
further north).

Glacier to the northern arm of the Ferrar Glacier (Figure 2), which Taylor had determined was a
separate glacier. Scott later confirmed the name of the glacier in Taylor’s honor (Sanderson 1988).
This seems to have rankled with Ferrar, who wrote to Taylor on 27 September 1913:

The other day | saw a proof of your map which | understand is to be published in the
narrative of Scott’s Second Antarctic Expedition. You have omitted the names North Fork
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and East Fork which have appeared on Admiralty charts and displaced the name Ferrar with
your own. As your action is contrary to the customs of geographic practice, besides being
somewhat in bad taste, | venture to draw your attention to it before the map is finally
published . .. (Sanderson 1988, p. 48—49).

Nevertheless, despite Ferrar’s letter, the Taylor name was adopted by the Admiralty, and the
northern arm of the Taylor-Ferrar Glacier system and valley are named after Taylor (Figures 2 and
3). Ferrar also found remains of Mesozoic plants, indicating that the paleoclimate had been warmer
in the past, and explored the volcanic cones of Mount Brewster and Mount Melbourne along the
Ross Sea coast and Mount Morning, 70 kilometers south of Ferrar Glacier. Ferrar also monitored
volcanic activity on Mount Erebus and Mount Terror (Figure 2B).

Figure 3. (A) Ferrar
Glacier flowing into
McMurdo Sound. (B)
Beacon Supergroup
sandstones, with Ferrar
Dolerite intrusion along
the base of the cliff
(Northern Victoria
Land).

On Ferrar’s return from Antarctica in 1904, he received the Polar Medal with 1901-1904
clasp and a silver medal for Antarctic discovery from the Royal Geographical Society. He was
elected a Fellow of the Geological Society and of the Cambridge Philosophical Society, and
obtained his Master of Arts degree. Ferrar then proceeded to publish several significant papers on
his Antarctic research, including a review of his observations on the physical geography (Ferrar
1905a). This work included some fascinating photos of glaciers, moraines and bedrock, including
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dykes and sills, as well as sandstones (Ferrar proposed they be named ‘Beacon Sandstone’, Figure
3). Ferrar (1905a, p. 375-376) outlined how the Transantarctic Mountains had been dissected by
denudation and faulted. He also described a thin carbonaceous layer within the Beacon Sandstone,
the first indication of the existence of coal-bearing rocks in Antarctica (Rose and McElroy 1987).
One of the many rock samples from this layer which was returned to the National History Museum
in London was split open by Dr W. N. Edwards in 1928, and found to contain two fossilized leaves
of Glossopteris indica (Edwards 1928). This was a significant find, and relevant to continental drift
and plate tectonics. Ferrar (1905b) wrote a short paper comparing the weathering of granite in
Antarctica with granite in Corsica and Madagascar, before presenting a paper (Ferrar 1905¢) which
discussed Antarctic moraines, as well as raising questions about the nature of contemporary glacier
retreat in New Zealand, and its relationship to glacier activity in Europe and Patagonia. His intrigue
relating to possible global glacier-climate teleconnections was an early insight into what has
become a key global change issue (e.g. Doughty et al. 2015): what is the relationship between
glaciers and climate in different parts of the globe?

3. FERRAR IN EGYPT

In the autumn of 1905, Ferrar joined the Geological Section of the Egyptian Survey, mapping parts
of the Eastern and the Western Deserts. He continued to publish on his Antarctic observations
(1905d, 1905e, 1906, 1907a), but was now heavily involved in his work in Egypt (Figure 4). By
Christmas 1905 Ferrar had already made a long camel trip into the Eastern Desert beyond Edfu,
and by April 1906 he was in the Western Desert (Sellima Oasis) becoming interested in water
supply issues (Smith 1932) and publishing his most recent observations (Ferrar 1907b, c, d, ¢, f).

In late 1907, Ferrar commenced fieldwork in Upper Egypt on the movements of subsoil
hydrology, with an emphasis on the effects on cotton and other crops, and this work was extended
to Lower Egypt in subsequent years. Results were published in scientific journals (Ferrar 1909a, b;
1910a) as well as Egyptian Geological Survey reports (Ferrar 1910b; 1911). It was during this time
that Ferrar undertook empirical field experiments in a similar vein to those he meticulously
undertook in Antarctica several years earlier. During 1910-1911, in association with the
Department of Agriculture, Ferrar closely monitored the effects of movements of the water table
on the cultivation of cotton in the Nile Delta, setting out many lines of tube wells and recording
thousands of observations. The experiments proved that there was a steady increase in the crop
yield (up to a point) with increases in the thickness of soil above the water table. At this time, Ferrar
was also collaborating with the English hydrologist Harold Edwin Hurst (1880-1978) who had
started working in Egypt the year after Ferrar. One report they produced together was a study on
the effects of water on cotton cultivation (Ferrar and Hurst 1912). Hurst worked until 1968 on
Egyptian hydrological issues, and globally became one of the leading hydrogeologists of the
twentieth century (Sutcliffe et al. 2016).

Ferrar continued to study and monitor the effects of water on cultivation in the Nile area
(Ferrar 1913a), but retained an interest in overseas geology. Ferrar had noticed an article published
in Nature on 25 September 1913 (Reid 1913), regarding a bedrock depression in Dewlish in Dorset.
The author, Clement Reid, one of the most prominent geologists of the time, had questioned
whether the limestone depression could have formed via aeolian activity under desert conditions
during previous cold climates. Two months later, in the 27 November issue of Nature, Ferrar
(1913b) replied directly to Reid’s (1913) paper, making the comparison with his observations of
similar features in the Egyptian desert. However, Ferrar (1913b) related that the landform was more
likely to be some type of sinkhole, and referred to his own observations of similar landforms
exposed in railway cuttings on the London to Cambridge line, as well as in the chalk landscape of
the Yorkshire Wolds.

Ferrar (1913b) also remained inquisitive about cognate subjects in Egypt, such as
archaeology. Indeed, he made some observations about the Turin Papyrus Mine plan (Ferrar
1913c), a three-thousand year-old ancient Egyptian map, thought to be the earliest map to include
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Figure 4. Ferrar’s own summary of his work and experience in Egypt from 1905 to 1914, on
Egyptian Survey Department note paper (from the Ferrar Family Collection).

information of geological significance (McMahon 1992). Ferrar (1914a) also contributed to the
debate surrounding the origin of a 12 kilometers long embankment, the Gisr El Tod, close to Abu
El Matamir. Ferrar (1914a) discussed and rejected the possibility that it could have been of
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geomorphological or geological origin, concluding that the embankment marked some ancient
earthwork fortification, a hypothesis that has been accepted by subsequent historians (Abdel-Fattah
2000).

Coming to the end of his time at the Survey Department of Egypt before returning to New
Zealand, Ferrar published four further articles in Volume 8 of the Cairo Scientific Journal (Ferrar
1914b, c, d, e). These marked an eclectic mix of interests, and in addition to his longstanding work
on irrigation, included a paper on the geology of Antarctica (Ferrar 1914c), as well as a substantial
review of Gregory’s (1913) Nature and Origin of Fjords (Ferrar 1914d). Gregory’s (1913) idea
that fjords were the result of recent tectonic activity and not glaciation, was soon criticized by
others (e.g. Johnson 1915). Ferrar’s final published work from his years in Egypt included some
observations on Permo-Carboniferous breccia (Ferrar 1914f), and loess deposits he had
encountered in the Egyptian desert (Ferrar 1914g), as well as a final report on cotton cultivation
(Ferrar 1914h).

4. NEW ZEALAND AND PALESTINE

After almost a decade in Egypt, Ferrar returned to New Zealand in 1914 at the outbreak of the First
World War, with his wife and their three young children (Evelyn, Helen and Nicholas) and he
became a master at Christ’s College, Christchurch. He applied his knowledge of cultivation and
soil productivity to agriculture in the South Island (Ferrar 19153, b; 1916), but soon returned to the
Middle East with the New Zealand Expeditionary Force, serving overseas from November 1917 to
September 1919 (Archives New Zealand, 2010). Ferrar served with the 1% Canterbury (Regiment)
chiefly in Palestine, working mainly on interpreting aerial photographic surveys used for
intelligence gathering and mapping of Turkish territory (Smith 1932, 1933).

On his discharge from the Expeditionary Force in October 1919, Ferrar joined the staff of
the New Zealand Geological Survey, and for the next six years led the mapping surveys in the
Northland region (Figure 5). Ferrar’s youngest son, Michael, was born in Whangarei in 1921. From
a geological standpoint, this was the start (Ferrar 1920a) of an extremely productive and successful
period for Ferrar. He undertook work on prospects for coal (Ferrar 1920b) and oil (Ferrar 1920c),
including analysis of an oil-shale prospect at Mangonui (Ferrar 1921). Much of this work was
undertaken with W. H. Cropp (Ferrar and Cropp 1921, 19223, b), and included examination of a
cinnabar (a mercury sulphide) prospect in the Puhipuhi area, 25 kilometers north of Whangarei. A
key question that they examined was the extent of any coal measures (which potentially could
contain workable seams). To determine the answer to this question, accurate delineation of the
stratigraphic succession in Northland was imperative. Ferrar determined that the coal seams at
Tangawahine were vertical and were unworkable. He also had success in that he accurately
identified that the coal measures were younger than the ‘hydraulic’ Mahurangi Limestone which
he placed in the Onerahi Formation, but slightly older than the Whangarei Limestone. This diverged
from the prior work of James Hector and Alexander McKay, and finally settled the long controversy
about the relative age of the two limestones. This is an area of very complex geology now known
as the Northland Allochthon, a series of thrust sheets and breccia (mélange). It was known formerly
as Onerahi Chaos Breccia, which included Ferrar’s Onerahi (and other) formations.

Given the terrain and access, the geological mapping proceeded expeditiously, with Ferrar
and his team mapping in detail 1400 square kilometers in the Dargaville district (Figure 5) in the
twelve months up to May 1922 (Morgan 1922). Ferrar (1922a) provided his own report on the
progress of the geological surveys in Northland, in addition to the annual reports of the Director of
New Zealand Geological Survey. Ferrar was also working on soil productivity in the Northland
region (Ferrar 1922b), and his careful mapping identified how soil type was related to the
underlying parent rock, from which they were derived. His efforts in Northland and the northern
Auckland area were reported as the knowledge was accumulated (e.g. Ferrar 1923a, 1924, 1925a),
and culminated in two substantial bulletins and maps, the 134-page (plus maps) Geology of the
Whangarei-Bay of Islands Subdivision (Ferrar 1925b) and the 86-page (plus maps) Geology of the

50



MARTIN S. BROOK AND SUSANNA FERRAR

170°0'0"E 175°0'0"E

Mangonui

35°0'0"S 35°0'0"S

TASMAN
SEA

NORTH " €t Eﬁ

ISLAND -
40°0'0"S ffﬁ

Kapiti

Isliand
3 .

Gl

oReefton -

;fxf”

PACIFIC
CHRISTCHURCH OCEAN
ftleton

' Ferrar Peak
2225 m

({\ OTAGO Ma uherilia Falls RPN
Clyde, Spe g Gally 45°0'0"S
A\ ,q\ s ?Alexandra
< /
250 500 km

E
»ﬁ 170°0'0"E 175°0'0"E

1 I
Figure 5. Some key locations in New Zealand where Ferrar worked in relation to the major cities.

and are still cited by researchers, according to Web of Science.

Despite this focus on the mapping of Northland’s geology, Ferrar’s geological interests
remained varied during his time in Northland, and he also reported on some bathymetric work
around the New Zealand coastline (Ferrar 1925c). He revisited his observations made in Antarctica
two decades earlier, publishing papers on aspects of the geological history of the Ross Dependency
(Ferrar 1923c, 1925d), as well as reporting some aspects of the geology of Mangakahia,
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Coromandel (Ferrar 1926a). Under Ferrar’s direction, the geology and topography of 3,400 square
miles of terrain in Northland had been mapped in six years.

5. CENTRAL OTAGO

Ferrar’s Northland work finished at the beginning of 1926 when he was transferred south to work
in Central Otago (Figure 5), and for the following three years, his focus was very much on this
area. His knowledge and experience gained in Egypt working on soils and irrigation proved useful,
particularly in determining how irrigation could be utilized. Ferrar also helped introduce and apply
a more systematic classification and description of soils, based partly on methods introduced in the
United States by the US Soil Bureau. This provided an accurate and scientific approach, rather than
simple descriptions, and segregated soils types into series, classes and provinces. Consideration
was also given to the material lithology and soil profile development (Ferrar 1926b; 19274, b, c;
19284, b), but Ferrar (1926b) maintained that using a topographic base map and incorporating
climate data was of fundamental importance when soil mapping, as it provided a basic indication
of irrigation requirements. With his team of three assistants, Ferrar (1926b, p. 8) reported that soil
mapping had proceeded at an average rate of 1000 acres (405 hectares) per day. Ferrar’s
productivity did not go unnoticed, and in his annual report the following year, the Director of the
Geological Survey, P. G. Morgan, commented that Ferrar and his team had completed 1400 square
kilometers of soil surveys, but additionally undertook 2200 square kilometers of geological
mapping in ‘moderate detail’ (Morgan 1927, p. 14). Morgan also commented that:

Much of the geological work undertaken by Mr. Ferrar . . . in great measure it was done
by working ‘overtime’. (Morgan 1927, p.15).

Ferrar’s central Otago work continued, and he provided a succinct description and justification of
how and why he had applied the US Soil Bureau’s soil mapping techniques in Central Otago (Ferrar
1928c, p. 142), outlining the five soil series and eight soil types present in the ‘Otago Soil Province’.

In addition to the compilation of soils maps in Otago, Ferrar was also collecting samples of
soil and water for laboratory analyses in Wellington. This was to determine the nutrient content as
well as substances that were harmful to plant growth, and he stated that he was collecting a
sequence of baseline data to be used as a platform to detect changes in soil chemistry over time,
especially due to the impact of irrigation (Ferrar 1926b, p. 9). In particular, Ferrar had already
identified that in some parts of Central Otago, soluble sulphates inhibited the growth of pasture
grasses. The Otago soil surveys of Ferrar and his team were ultimately written up as New Zealand
Geological Survey Bulletin 33 (Ferrar 1929).

Although focusing on Otago soils for three years, Ferrar also involved himself in other work
in the area and beyond. He wrote a four-page summary of petroleum exploration in Egypt (Ferrar
1926¢). Closer to home, on behalf of the Public Works Department, Ferrar also made visits to a
proposed tunnel at Pegleg Gully and a proposed dam site at Manuherikia Falls in Otago (Ferrar
1926d). The irrigation tunnel was to be driven through a ridge, and he gave advice on (1) slope
stability above the proposed tunnel portal, as well as on (2) engineering support methods for the
excavation. He gave further engineering geological advice on the faults and joints in the rock on
which the Manuherikia Falls Dam was to be constructed (Figure 5). The Manuherikia River and its
associated Falls Dam have since then helped sustain primary production in Central Otago for more
than 80 years.

Ferrar (1928d) also wrote a paper on the geology of Kapiti Island, providing evidence for
recent faulting and uplift. He also published a paper on ‘birds of the Ross Dependency’, this
included a report on the distribution of Adélie penguins, which was considered a valuable
contribution several decades later by Taylor (1964). Ferrar investigated evidence for Pleistocene
glaciation of Central Otago (Ferrar 1928f), and disagreed with Park's (1909) idea of an early
Pleistocene ice cap covering the whole of Central Otago and spreading out to the east coast.
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However, Ferrar concluded that Pleistocene valley glaciers extended along the Clutha River valley
as far as Clyde and Alexandra (Figure 5), and that there was clear evidence for different glacier
advances. McKellar (1960) generally agreed with Ferrar’s (1928f) work, while refining it, and
commented that Ferrar’s work was a ‘valuable account’ and ‘included a long and useful
bibliography’ (McKellar 1960, p. 435).

Ferrar’s final work in the South Island was regarding the magnitude 7.8 Murchison
Earthquake of 17 June 1929 (Ferrar and Grange 1929). Ferrar made three key observations. First,
abundant earthquake-induced slope failures had occurred, killing fourteen people and destroying
homesteads. Second, large displacements had occurred on some faults, including fourteen feet of
vertical displacement near the Buller River on the east-dipping White Creek Fault. Third, an area
of seabed 55 meters by 1200 meters had been uplifted on the West Coast at Whitecliffs, generally
accepted as being the rising toe of a rotational landslide. In addition, landslide-dammed rivers posed
a danger of flooding. These observations provide an interesting comparison with the contemporary
effects observed from the 2016 Kaikoura Earthquake (e.g. Berryman et al. 2018), and many
earthquakes between these dates.

6. KING COUNTRY AND DEATH

After three summer field seasons in Otago, Ferrar moved north to work on soil surveys in the King
Country (Figure 5) for the next four field seasons until his death. In parts of the King Country,
nutrient losses in soils were making sheep farming unprofitable (Henderson 1932). Ferrar and
Taylor (1929) provided an initial report, with Ferrar (1930, p. 71) pointedly remarking how useful
the aerial photographs were, by increasing the ‘mapping rate’, as well as providing a resource for
future use. Ferrar (1931a) provided a second update on soil and geological mapping progress in the
Te Kuiti area. Ferrar described the prevalence of a thin covering of recent pumiceous ash (Taupo
pumice), as well as resources. These included rhyolitic tuff for quarrying and a coal seam workable
at Tahaia.

Ferrar’s final work included extending the context and significance of his earlier report on
the Murchison Earthquake by providing comparisons between New Zealand and American
earthquakes (Ferrar 1931b), as well as providing a report in Geological Magazine (Ferrar 1931c).
He contributed a final piece of work on Antarctica (Ferrar 1931d), reviewing the meteorology data
reported by the British Antarctic Expedition (1907-1909), and on 26 June 1931 was co-opted onto
the New Zealand Polar Year Committee. By this time, Ferrar was the Acting Director of the New
Zealand Geological Survey, and in February 1932 was awarded a DSc by the University of New
Zealand (Fussell 1932). Dr Ferrar died suddenly in Wellington on 19 April 1932 following an
operation, having just completed his King Country fieldwork less than two weeks earlier. Ferrar
Peak, at 2225 meters in the south-west of Cloudy Peak Range (43°28'10.52"S, 170°47'11.98"E),
was named in his honor by B. A. Barrer, one of two climbers who had ascended the (then) unnamed
peak in 1931. The name was officially adopted in 1945 (Beckett 1978). Ferrar’s passing was noted
at the time with obituaries in Nature (Smith 1932), Proceedings of the Geological Society of
London (Smith 1933), the New Zealand Journal of Science and Technology (Henderson 1932) and
the Victoria University’s Student Magazine (Fussell 1932). His geological legacy on different
continents is significant.

7. CONCLUSIONS AND LEGACY

Ferrar observed moraines at different altitudes and recognized that the outlet glaciers in Antarctica
must have been much larger, under a warmer, wetter climate in the past. He considered the
possibility of global climate teleconnections and possible relationships between glacier fluctuations
in Antarctica, New Zealand and Patagonia. Ferrar travelled to the Upper Taylor Glacier, and found
coal deposits at an altitude of 2,400 meters above sea level. He characterized a broad layer of
sandstone found in the region, and this became known as the Beacon Supergroup. Over fifty years
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after Ferrar’s observations in Antarctica, Harrington (1958) named the dolerites that form the well-
exposed cliffs along the length of the Transantarctic Mountains in Ferrar’s honor. The Ferrar
Dolerite is one of the most prominent rocks of East Antarctica, exposed on a vast scale for an
igneous rock. Together with its contemporaneous extrusive counterpart in Antarctica (the
Kirkpatrick Basalt) and coeval lithologies of Australia (the Tasmanian and Victoria dolerites),
South Africa (the Karoo dolerites and basalts) and the Kirwans Dolerite of Reefton, New Zealand,
they represent the Ferrar Magmatic Province (Mortimer et al. 1995). In pre-Gondwana break-up
reconstructions, the Ferrar rocks extended 4000 kilometers in the early to mid-Jurassic, and one of
the largest extrusive events, contemporaneous at circa 177 Ma (Elliott and Fleming 2002).

In Egypt, Ferrar had carried out the first surveys of the western desert, and his
hydrogeological work on irrigation techniques provided a basis for work over the next decades by
luminaries such as Hurst. In New Zealand, Ferrar’s geological and soil mapping legacy is vast. It
varied with the prevailing industrial demands made on the Geological Survey, which evolved from
geological mapping for resource delineation, to undertaking soil surveys for the benefit of
agriculture. He undertook detailed, systematic geological mapping in several provinces, and his
work on soil types and chemistry provided a basis for pasture management. He was instrumental
in embracing technological developments and introducing emerging techniques and methods from
overseas when he thought they would be useful. His varied career illustrates the different demands
that are often placed on a geoscientist, but that careful application of geological principles and
diligent work will reap rewards. His final role as Acting Director of the New Zealand Geological
Survey, his myriad of publications, in particular the New Zealand Geological Survey Bulletins,
provide testament to Ferrar’s central role in twentieth century Antarctic and New Zealand
geoscience.

Finally, Ferrar’s geological legacy is ongoing. His mapping work in Antarctica and New
Zealand provides workers with a useful backdrop to the geology of these areas. His work is still
cited frequently in the international journal literature as well as regional geological guide books.
Indeed, Ferrar’s (1907a) field report on the geology of the Dry Valleys area is used and referred to
by researchers working in that area of the Transantarctic Mountains, a recent example being
Mahaney et al. (2018). Ferrar’s work in New Zealand is also regularly cited by authors working on
aspects of tectonics and volcanism in Northland. For example, Whattam et al. (2006) working on
the ophiolite complex in northern New Zealand used Ferrar’s (1925b) report to define the altitudinal
distribution of the ophiolite. Bach et al. (2012) also cited Ferrar’s (1925b) work on garnet
distribution in their analytical study of garnets in the Northland volcanic arc. The current 1:250,000
scale regional geological guide and map of the Whangarei region (Edbrooke and Brook, 2009)
refers to both Ferrar’s (1925b) report as well as Ferrar’s (1934) New Zealand Geological Survey
Bulletin. Likewise, Ferrar’s work in central Otago is still cited by geologists working in the region.
In particular, Youngson et al. (1998) used Ferrar’s (1927b) detailed lithological descriptions when
interpreting and redefining the late Miocene-Pleistocene terrestrial stratigraphy of the area. More
recently, Craw and Waters (2018) cited Ferrar’s (1928d) work to help confirm the approximate
Pleistocene glacial limits of central Otago.

ACKNOWLEDGEMENTS

Professor Mike Roche is thanked for initial suggestions regarding the contribution of Hartley Travers Ferrar
to Antarctic, Egyptian and New Zealand geoscience. The Scott Polar Research Institute in Cambridge (UK)
provided invaluable resources for Susanna Ferrar. Some of the work towards this biography was initiated
during Susanna Ferrar’s PCAS course at the University of Canterbury under Ursula Rack’s diligent
supervision. Paul Augustinus is thanked for supplying photographs, and Simon Nathan for earlier
encouragement. Mike Johnston and an anonymous reviewer contributed useful suggestions to an earlier draft.

54



MARTIN S. BROOK AND SUSANNA FERRAR

REFERENCES

Abdel-Fattah, A. 2000. The question of the presence of Pharaonic antiquities in the city of Alexandria and its
neighboring sites. In: Egyptology at the Dawn of the Twenty-first Century, edited by Z. Hawass,
63—71. Cairo: The American University Press.

Archives New Zealand. 2010. Hartley Travers Ferrar - New Zealand Defence Force Personnel Record,
AABK 18805 W5537 0039666.

Bach, P., Smith, I. E. M., and Malpas, J. G. 2012. The origin of garnets in andesitic rocks from the Northland
Arc, New Zealand, and their implication for sub-arc processes. Journal of Petrology 53(6):
1169-1195.

Beckett, T. N. 1978. The Mountains of Erewhon. Wellington: A. H & A. W. Reed.

Berryman, K., Hamling, |., Kaiser, A., and Stahl, T. 2018. Introduction to the Special Issue on the 2016
Kaikoura Earthquake. Bulletin of the Seismological Society of America 108(3B): 1491-1495.

Craw, D., and Waters, J. 2018. Long distance kelp-rafting of rocks around southern New Zealand. New
Zealand Journal of Geology and Geophysics 61(4): 428-443.

Doughty, A. M., Schaefer, J. M., Putham, A. E., Denton, G. H., Kaplan, M. R., Barrell, D. J. A., Andersen, B.
G., Kelley, S. E., Finkel, R. C., and Schwartz, R. 2015. Mismatch of glacier extent and summer
insolation in Southern Hemisphere mid-latitudes. Geology 43: 407-410.

Edbrooke, S. W., and Brook, F. J. 2009. Geology of the Whangarei area. Institute of Geological & Nuclear
Sciences 1:250 000 geological map 2.

Edwards, W. N. 1928. The occurrence of Glossopteris in the Beacon Sandstone of Ferrar Glacier, South
Victoria Land. Geological Magazine 65(7): 323-327.

Elliot, D. H., and Fleming, T. H. 2002. Occurrence and dispersal of magmas in the Jurassic Ferrar Large
Igneous Province, Antarctica. Gondwana Research 7(1): 223-237.

Ferrar, H. T. 1903. Unpublished letters kept in the archives at Scott Polar Research Institute, Cambridge, UK
MS 1785/5.

Ferrar, H. T. 1905a. Notes on the physical geography of the Antarctic. Geographical Journal 25: 373-386.

Ferrar, H. T. 1905b. Cavities in crystalline rocks. Geological Magazine 2: 190-191.

Ferrar, H. T. 1905c. The old moraines of South Victoria Land. Transactions of the Cambridge Philosophical
Society 20: 94.

Ferrar, H. T. 1905d. Notes on the geology of the Antarctic. In: The Voyage of the Discovery, edited by Robert
F. Scott, 437-468. London: Nelson.

Ferrar, H. T. 1905e. On the geology of South Victoria Land. Report of the British Association for the
Advancement of Science, 396.

Ferrar, H. T. 1906. The Antarctic Ice-cap. Geological Magazine 3: 529-534.

Ferrar, H. T. 1907a. Report on the field geology of the region explored during the “Discovery” Antarctic
Expedition, 1901-1904. National Antarctic Expedition 1(1): 1-100.

Ferrar, H. T. 1907b. Some desert features. Report of the British Association for the Advancement of Science,
504-505.

Ferrar, H. T. 1907c. The physical geography of the Etbai Desert. Report of the British Association for the
Advancement of Science, 573-574.

Ferrar, H. T. 1907d. The arid cycle in Egypt. Cairo Scientific Journal 1: 18.

Ferrar, H. T. 1907e. Lenticular cumulous clouds. Cairo Scientific Journal 1: 221-222.

Ferrar, H. T. 1907f. St EImo’s Fire. Cairo Scientific Journal 1: 292.

Ferrar, H. T. 1909a. Note on subsoil water in Egypt. Cairo Scientific Journal 3: 1-4.

Ferrar, H. T. 1909b. Further notes on subsoil water in Egypt. Cairo Scientific Journal 3: 291-294.

Ferrar, H. T. 1910a. On the creation of an artificial water-table in Egypt. Cairo Scientific Journal 4: 153—-156.

Ferrar, H. T. 1910b. Preliminary note on the subsoil water in Lower Egypt and its bearing on the reported
deterioration of the cotton crop. Egypt Geological Survey Paper, 1-16.

Ferrar, H. T. 1911. The movement of the subsoil water in Upper Egypt. Egypt Geological Survey Paper 19:
1-74.

Ferrar, H. T. 1913a. The effect of water on the cultivation of cotton. Egypt Geological Survey Paper 31: 1-23.

Ferrar, H. T. 1913b. The elephant trench at Dewlish. Nature 92(2300): 371.

Ferrar, H. T. 1913c. Note on the Turin Papyrus Mine plan. Cairo Scientific Journal 7: 257-254.

Ferrar, H. T. 1914a. The Gisr El Tod, a desert rampart. Cairo Scientific Journal 8: 157.

55



HARTLEY FERRAR AND HIS GEOLOGICAL LEGACY

Ferrar, H. T. 1914b. Note on a mangrove swamp at the mouth of the Gulf of Suez. Cairo Scientific Journal 8:
23-24.

Ferrar, H. T. 1914c. Note on the Geology of the Antarctic Regions. Cairo Scientific Journal 8: 76-82.

Ferrar, H. T. 1914d. Review of Prof. Gregory’s “Nature and origin of fiords”. Cairo Scientific Journal 8:
126-130.

Ferrar, H. T. 1914e. Three notes on underground water-levels in Egypt. Cairo Scientific Journal 8: 176-177.

Ferrar, H. T. 1914f. The Permo-Carboniferous Breccia, a desert formation. Report of the British Association
for the Advancement of Science, 362.

Ferrar, H. T. 1914g. Notes on the occurrence of loess deposits in Egypt and its bearing of change of climate
in recent geological times. Report of the British Association for the Advancement of Science, 363.

Ferrar, H. T. 1914h. Factors controlling the growth of cotton. Report of the British Association for the
Advancement of Science, 659.

Ferrar, H. T. 1915a. Soil productivity and agro-geological surveys. Journal of Canterbury Agricultural and
Pasture Association 3: 28—35.

Ferrar, H. T. 1915b. Stock breeding in light of Mendel’s discovery. Canterbury Times 29 September, 67-69.

Ferrar, H. T. 1916. Soil surveys. New Zealand Farmer, July.

Ferrar, H. T. 1920a. Whangarei Subdivision, Kaipara Division. New Zealand Geological Survey 14™ Annual
Report, 4-5.

Ferrar, H. T. 1920b. Coal prospects, Mr John Press’s property, Taratara, Bay of Islands County. New Zealand
Geological Survey 14" Annual Report, 13.

Ferrar, H. T. 1920c. Coal and oil prospecting, Kioreroa, Whangarei. New Zealand Geological Survey 14
Annual Report, 13-14.

Ferrar, H. T. 1921b. Supposed oil-shale near Mangonui, North Auckland. New Zealand Geological Survey
15" Annual Report, 26.

Ferrar, H. T. 1922a. On the geological survey of the Whangarei and Bay of Islands Subdivision. New Zealand
Journal of Science and Technology 4: 311-314.

Ferrar, H. T. 1922b. Soil productivity and the distribution of population in North Auckland. New Zealand
Journal of Science and Technology 5: 187-191.

Ferrar, H. T. 1923a. Dargaville Subdivision. New Zealand Geological Survey 17 Annual Report, 4-5.

Ferrar, H. T. 1923b. Supposed petroleum indications near Silverdale, North Auckland. New Zealand
Geological Survey 17 Annual Report, 8.

Ferrar, H. T. 1923c. History of the Ross Dependency. New Zealand Journal of Science and Technology, 6:
205-208.

Ferrar, H. T. 1924. Rodney Subdivision. New Zealand Geological Survey 18" Annual Report, 6—7.

Ferrar, H. T. 1925a. Rodney Subdivision. New Zealand Geological Survey 19" Annual Report, 6-8.

Ferrar, H. T. 1925b. The Geology of the Whangarei-Bay of Islands Subdivision. New Zealand Geological
Survey Bulletin 27: 1-137

Ferrar, H. T. 1925¢. Soundings in the seas around New Zealand. New Zealand Journal of Science and
Technology 7: 295-297.

Ferrar, H. T. 1925d. The geological history of the Ross Dependency. New Zealand Journal of Science and
Technology 7: 354-361.

Ferrar, H. T. 1926a. Mangakahia Subdivision. New Zealand Geological Survey 20" Annual Report, 6.

Ferrar, H. T. 1926b. Soil survey, central Otago. New Zealand Geological Survey 20" Annual Report, 8-9.

Ferrar, H. T. 1926¢. Short account of the search for petroleum in Egypt. Proceedings, Papers, Remits and
Discussions of the Dominion Mining Conference, Dunedin, 79-82.

Ferrar, H. T. 1926d. Proposed tunnel site, Pegleg Gulley, and dam site, Manuherikia Falls, Central Otago.
New Zealand Geological Survey 20™ Annual Report, 12.

Ferrar, H. T. 1927a. Soil survey, central Otago. New Zealand Geological Survey 215 Annual Report, 19-21.

Ferrar, H. T. 1927b. St Bathan’s Subdivision. New Zealand Geological Survey 215 Annual Report, 21-23.

Ferrar, H. T. 1927c. Soil survey of New Zealand. Transactions of the New Zealand Institute 57: 881-882.

Ferrar, H. T. 1928a. St Bathan’s Subdivision. New Zealand Geological Survey 22" Annual Report, 4-5.

Ferrar, H. T. 1928b. Soil survey, Central Otago. New Zealand Geological Survey 22" Annual Report, 5-6.

Ferrar, H. T. 1928c. Classification of New Zealand soils. New Zealand Journal of Science and Technology
10: 140-143.

Ferrar, H. T. 1928d. Pleistocene glaciation of Central Otago. Transactions of the New Zealand Institute 59:
614-621.

56



MARTIN S. BROOK AND SUSANNA FERRAR

Ferrar, H. T. 1928e. Geological notes on Kapiti Island. New Zealand Journal of Science and Technology 9:
312-315.

Ferrar, H. T. 1928f. Birds of Ross Dependency. New Zealand Journal of Science and Technology 9: 374-382.

Ferrar, H. T. 1929. The soils of the irrigation areas of Otago Central. New Zealand Geological Survey Bulletin,
33:1-42.

Ferrar, H. T. 1930. Geology and soils of parts of the King-Country (Te Kuiti Subdivision). New Zealand
Geological Survey 24" Annual Report, 70-72.

Ferrar, H. T. 1931a. Te Kuiti Subdivision. New Zealand Geological Survey 25" Annual Report, 46.

Ferrar, H. T. 1931b. A comparison of American and New Zealand earthquakes. New Zealand Journal of
Science and Technology 13: 161-162.

Ferrar, H. T. 1931c. The Murchison (New Zealand) Earthquake 17™ June, 1929. Geological Magazine 67:
132-134.

Ferrar, H. T. 1931d. Review of meteorology of British Antarctic Expedition 1907-09. New Zealand Journal
of Science and Technology 13: 52-53.

Ferrar, H. T. 1934. The geology of the Dargaville-Rodney subdivision, Hokianga and Kaipara divisions. New
Zealand Geological Survey Bulletin 34: 1-86.

Ferrar, H. T. and Cropp, W. H. 1921a. Whangarei and Bay of Islands Subdivision. New Zealand Geological
Survey 15" Annual Report, 6-8.

Ferrar, H. T., and Cropp, W. H. 1922a. Dargaville Subdivision. New Zealand Geological Survey 17" Annual
Report, 4-5.

Ferrar, H. T., and Cropp, W. H. 1922b. Mineral resources of the Whangarei-Bay of Islands Subdivision. New
Zealand Geological Survey 17t Annual Report, 14-15.

Ferrar, H. T., and Grange, L. I. 1929. Geological reconnaissance in the Murchison earthquake area. New
Zealand Journal of Science and Technology 11: 185-191.

Ferrar, H. T., and Hurst, H. E. 1912. The effect of water on the cultivation of cotton. Egypt Geological Survey
Paper, 24.

Ferrar, H. T., and Taylor, N. H. 1929. Te Kuiti Subdivision. New Zealand Geological Survey 23" Annual
Report, 3-4.

Fussell, E. C. 1932. The late Dr H. T. Ferrar. Sapienta Magis Auro Desideranda 3: 3.

Gregory, J. W. 1913. The Nature and Origin of Fjords. London: J. Murray.

Johnson, D. W. 1915. The Nature and Origin of Fjords. New York: Columbia University Press.

Harrington, H. J. 1958. Nomenclature of rock units in the Ross Sea region, Antarctica. Nature 182: 290.

Henderson, J. 1932. Hartley Travers Ferrar (1979-1932) obituary. New Zealand Journal of Science and
Technology 13-14: 38—-41.

Leake, B. E. 2011. The Life and Work of Professor J. W. Gregory FRS (1864-1932), Geologist, Writer and
Explorer. Geological Society of London Memoir 34.

Mahaney, W. C., Krinsley, D. H., Milner, M. W., Fischer, R., and Langworthy, K. 2018. Did the Black-Mat
Impact/Airburst reach the Antarctic? Evidence from New Mountain near the Taylor Glacier in the Dry
Valley Mountains. The Journal of Geology 126: 285-305.

McMahon, D. M. 1992. The Turin Papyrus Map: The oldest known map with geological significance. Earth
Sciences History 11(1): 9-12.

Morgan, P. G. 1922. New Zealand Geological Survey 16" Annual Report. Wellington: Geological Survey
Office.

Morgan, P. G. 1927. New Zealand Geological Survey 21st Annual Report. Wellington: Geological Survey
Office.

Mortimer, N., Parkinson D., Raine, J. I., Adams, C. J., Graham, I. J., Oliver, P. J., and Palmer, K. 1995. Ferrar
magmatic province rocks discovered in New Zealand: Implications for Mesozoic Gondwana geology.
Geology 23(2): 185-188.

Park, J. 1909. The geology of the Queenstown Subdivision. New Zealand Geological Survey Bulletin 7.

Rose, G., and McElroy, C. T. 1987. Coal potential of Antarctica. Department of Resources and Energy,
Resource Report 2: 1-19.

Sanderson, M. 1988. Griffith Taylor: Antarctic Scientist and Pioneer Geographer. Ottawa: Carleton
University Press.

Scott, R. F. 1905. The Voyage of the ‘Discovery’. Volume 1. New York: Scribner’s and Sons.
Skelton, J. 2004. The Antarctic Journals of Reginald Skelton. Cheltenham: Reardon.
Smith, B. 1932. Dr H. T. Ferrar obituary. Nature 129(3264): 751.

57



HARTLEY FERRAR AND HIS GEOLOGICAL LEGACY

Smith, B. 1933. Hartley Travers Ferrar obituary. Proceedings of the Geological Society of London 89: 89-91.

Staiger, J. W., Marchant, D. R., Schaefer, J. M., Oberholzer, P., Johnson, J. V., Lewis, A. R., and Swanger,
K. M. 2006. Plio-Pleistocene history of Ferrar Glacier, Antarctica: implications for climate and ice
sheet stability. Earth and Planetary Science Letters 243: 489-503.

Sutcliffe, J., Hurst, S., Awadallah, A. G., Brown, E., and Hamed, K. 2016. Harold Edwin Hurst: The Nile and
Egypt, past and future. Hydrological Sciences Journal 61(9): 1557-1570.

Taylor, R. W. 1964. Adelie penguin rookeries in the Ross Dependency. Antarctic 3(12): 566-570.

Whattam S. A., Malpas. J., Smith. I. E. M., and Ali, J. R. 2006. Link between SSZ ophiolite formation,
emplacement and arc inception, Northland, New Zealand: U-Pb SHRIMP constraints; Cenozoic SW
Pacific tectonic implications. Earth and Planetary Science Letters 250: 606-632.

Youngson, J. H., Craw, D., Landis, C. A., and Schmitt, K. R. 1998. Redefinition and interpretation of late
Miocene-Pleistocene terrestrial stratigraphy, Central Otago, New Zealand. New Zealand Journal of
Geology and Geophysics 41(1): 51-68.

58



	Mahaney, W. C., Krinsley, D. H., Milner, M. W., Fischer, R., and Langworthy, K. 2018. Did the Black-Mat Impact/Airburst reach the Antarctic? Evidence from New Mountain near the Taylor Glacier in the Dry Valley Mountains. The Journal of Geology 126: 28...
	McMahon, D. M. 1992. The Turin Papyrus Map: The oldest known map with geological significance. Earth Sciences History 11(1): 9(12.
	Morgan, P. G. 1922. New Zealand Geological Survey 16th Annual Report. Wellington: Geological Survey Office.
	Morgan, P. G. 1927. New Zealand Geological Survey 21st Annual Report. Wellington: Geological Survey Office.
	Mortimer, N., Parkinson D., Raine, J. I., Adams, C. J., Graham, I. J., Oliver, P. J., and Palmer, K. 1995. Ferrar magmatic province rocks discovered in New Zealand: Implications for Mesozoic Gondwana geology. Geology 23(2): 185–188.
	Park, J. 1909. The geology of the Queenstown Subdivision. New Zealand Geological Survey Bulletin 7.
	Rose, G., and McElroy, C. T. 1987. Coal potential of Antarctica. Department of Resources and Energy, Resource Report 2: 1–19.
	Sanderson, M. 1988. Griffith Taylor: Antarctic Scientist and Pioneer Geographer. Ottawa: Carleton University Press.

