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INTRODUCTION

This thesis opens by placing Laki within the context of Iceland’s geology and the different
types of volcano found there. It has been well documented that what is known to the
world as the Laki eruption - but to the people of Iceland as Lakagigar (the Laki fissure
eruption), or Skaftareldar (Skafta fires), after the nearby river Skafta - was to prove one
of the largest volcanic fissure eruptions in Iceland’s recorded history. The eruption
started on the 8™ June 1783, following a series of minor earth tremors the previous
month and strong earthquakes in early June. The eruption was to last for a further eight
months until 71" February the following year. During this period, it released an estimated
122 Mt of sulphur dioxide, together with millions of tonnes of water vapour, fluorine and

chlorine, and enough lava to cover an area of approximately 580 km?".

The outcome of this was catastrophic for the Icelandic population. Fields used for
grazing became so contaminated by fluorine, that over 60% of the livestock, which was
the backbone of the Icelandic economy, perished through contracting chronic fluorosis,
by eating the poisoned grass. This in its turn caused a devastating famine which
resulted in the death of approximately 10,000 people, i.e. 20% of the population. In

Iceland, this was known as the Mo8uhardindin, or “Famine of the Mist™2.

The clouds of gas and dust produced by the eruption were known as the “Dry Fog”,
and within a month had spread over much of the northern hemisphere, possibly as far
as China and Japan. See Map 1:4. It has been proposed that the dry fog caused a
great loss of life in parts of Northern Europe, particularly Britain and France. In Britain
alone, figures of between 8,000 to 30,000 additional deaths have been mooted.
However, in other areas, the fog was reported to have had beneficial effects, for
example, increased harvests were reported from Germany, Austria, Hungary, and

Poland.

" DAMODARAN, Vinita et al., ‘The 1780s: Global Climate Anomalies, Floods, Droughts, and Famines’, in The Palgrave
Handbook of Climate History (London: Palgrave Macmillan, 2018), 520.
2 DAMODARAN, Vinita et al., 520.
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The purpose of this thesis is to test this proposition by a detailed analysis of well over
one thousand burial records obtained from parish registers, mainly in Britain, but also
from Continental Europe; by an in-depth assessment of the published literature, both
popular and scientific; and by utilising a wide range of contemporary records, it
examines both the nature and responses of the population to the momentous events
of the year which led to its being called “Annus Mirabilis”. Extreme weather conditions,
volcanic eruptions and earthquakes in other parts of Europe, including the devastating
series of quakes which struck Calabria and Messina between February and March
killing many thousands of people, and unusual sightings of meteors are just a few of

the extraordinary phenomena discussed.

The thesis examines rural and urban living standards and living conditions, and their
relationship to both endemic and epidemic diseases which were prevalent during the
latter half of the eighteenth century. It examines in detail the pathology and
transmission of these diseases. In this connection, the London Bills of Mortality are of
particular interest as they list over 80 causes of death. This thesis further reviews the
state of medical knowledge and the medical profession during this period within the
context of medical and social history. The appalling number of infant deaths together
with the incidence of infanticide is discussed, together with comparisons of survival
rates in lying-in hospitals in England and Europe. In addition, the dangers posed by
inhaling dust and ash from volcanic eruptions are reviewed, especially in relation to

Britain and Europe.

In Chapter 4, we discuss the merits and shortcomings of parish registers as these are
the main basis of our argument. In Britain alone, statistics from several thousand
registers, representing over 1,400 parishes have been counted for the period 1770 to
1799, and a month by month analysis made for the years 1783 and 1784. This number
vastly exceeds that used by previous researchers, who based their estimation of the
of the number of additional deaths caused by the eruption, on the 404 parishes
obtained by Wrigley and Schofield for their magnum opus, The Population History of
England. In addition, statistics for the years 1800 to 1820 were extracted to ascertain

whether there was a discernible increase in the incidence of mortality during the year
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1816, “the year of no summer”. A critical evaluation will be made of the role that the
El Nifio Southern Oscillation played vis a vis the extraordinary weather conditions of
the years 1783 to 1785 and the impact that this may have had on the health of the

population.

In Chapter 5, the effects of the Laki eruption will be compared to five other famous
volcanic eruptions, including Tambora in 1815 and Eyjafjallajokull in 2010, and
additionally, to two other disasters, the 1952 London smog, and the 1986 Chernobyl
nuclear accident. The VEI (volcanic explosivity index) which is used to measure the
magnitude of volcanic activity during an eruption or phase of an eruption will be

explained.

In the final chapter we will review the evidence that has been presented and assess
whether Laki was, in fact, the villain or the fall guy when taken in a British and European

context.

All quotes have been made using the original punctuation and spelling, apart from the

long “s”, which occurs in the older examples.
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CHAPTER 1 — The Laki eruption of 1783-1784 and the Annus Mirabilis

This chapter will place Laki within the context of the geology of Iceland and the different
types of volcano found there. In addition, we shall investigate the effect that the 1783-
1784 eruption had on the Icelandic population and on the rest of Europe generally. The
mechanism whereby the noxious gasses produced by the eruption, mainly, SOz, F, and
Cl, together with fine volcanic ash, were transported over Europe, will also be

discussed.

The year 1783 not only saw an unusual amount of seismic activity in Europe, but the
number of large scale natural disasters and other unusual atmospheric events which
occurred, gave great cause for public concern and it was often referred to as “Annus
Mirabilis” (the Year of Awe).? These events will be scrutinised in detail using a wide

range of documentation both contemporary and recent.

1:1 Geology of Iceland

Iceland is a volcanic island located in the North Atlantic Ocean between Greenland
and Norway between 63°23’'N to 66°30’N and between 13°30’'W to 24.30'W. The island
is part of a much larger landmass situated at the junction of two large submarine
physiographic structures, the Mid-Atlantic Ridge and the Greenland-Iceland-Faeroes

Ridge as can be seen in Map 1.

It is thought to have been formed about 24 million years ago from magma welling up
through the Mid-Atlantic Ridge and is the only place on earth where the ridge rises
above sea level. As can be seen from the above map, Iceland is sitting on the junction
of the North American Plate and the Eurasian Plate, i.e. the Mid-Atlantic Ridge, and

is slowly being pulled apart by them at approximately 2 cm per year, that’s about 1 cm

" STEINTHORSSON, S, ‘Annus Mirabilis: 1783 | Erlendum Heimildum (Annus Mirabilis: The Year 1783 according to
Contemporary Accounts outside of Iceland)’, Skirnir 166 (1992): 133-59; THORDARSON, Thorvaldur and SELF, Stephen,
‘Atmospheric and Environmental Effects of the 1783-1784 Laki Eruption: A Review and Reassessment’, J. Geophys. Res. 108,
no. D1, 4011 (8 January 2003): 1-29, doi:10.1029/2001JD002042; CHENET, Anne-Lise, FLUTEAU, Frédéric, and
COURTILLOT, Vincent, ‘Modelling Massive Sulphate Aerosol Pollution, Following the Large 1783 Laki Basaltic Eruption’, Earth
and Planetary Science Letters 236, no. 3—4 (2005): 721-31; PAYNE, Richard J., ‘Meteors and Perceptions of Environmental
Change in the Annus Mirabilis AD1783-4’, North West Geography 11, no. 1 (2011),
http://www.mangeogsoc.org.uk/pdfs/payne_11_1.pdf.
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Map 1:1 lceland showing the North American and Eurasian plates and main
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SOURCE: US Geological Survey
USGS - pubs.usgs.gov
in each direction. However, it is also sitting over the Iceland mantle plume or hotspot
which has been continuously forcing magma up from the earth’s interior for some 65

million years and fuels the island’s volcanoes.*

This view has been challenged by Foulger and Anderson who suggest “processes

related to plate tectonics that are sourced in the shallow upper mantle™.

4+ THORDARSON, Thor, ‘Outline of Geology of Iceland Chapman Conference 2012’, Thordarson Chapman 2012, accessed 6
May 2016, 2&4 http://www.agu.org/meetings/chapman/2012/bcall/pdf/Chapman_Outline_of Geology of_Iceland.pdf;
THORNHILL, Ted, ‘Incredible Aerial Pictures Show US and European Tectonic Plates in Iceland Pulling Apart Leaving Dramatic
200ft Water-Filled Crevices That Divers Can Explore’, Mail Online, 23 August 2015, http://www.dailymail.co.uk/travel/article-
3207774/Incredible-aerial-pictures-European-tectonic-plates-lceland-pulling-apart-leaving-dramatic-200ft-water-filled-crevices-
divers-explore.html; REYKJANES RIDGE EXPEDITION, ‘Geology of Iceland’, 2007,
http://www.soest.hawaii.edu/HIGP/Faculty/hey/rr2007/icelandgeo.html;

MACDOUGALL, Doug, ‘Iceland: Scars on the Landscape’, Doug Macdougal Musings, 26 September 2015,
http://www.dougmacdougall.com/musings/iceland-scars-on-the-landscape/.

S FOULGER, G. R,, ‘Plumes, or Plate Tectonic Processes?’, Astronomy & Geophysics 43, no. 6 (12 2002): 6.19-6.24,
https://doi.org/10.1046/j.1468-4004.2002.43619.x; FOULGER, G. R. and ANDERSON, Don L., ‘A Cool Model for the Iceland
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Although the birth of Iceland dates from around 24 million years ago, the oldest rock
on land is a relatively young 18my and this has been continually added to by frequent
volcanic eruptions. Approximately 11.05% of the land area of the island (about
11,400 km? out of the total area of 103,125 km?) is covered by glaciers. The maijority
of the present landscape was fully developed by the beginning of the Holocene period,
about 9,700 years ago with the exception of the river courses and canyons which were
formed after the melting of the Younger Dryas glacier, and the active volcanic zones

which are being modified by present day volcanic activity.®

There are 30 active volcanic zones and 20 central volcanoes that have been active in
the recent geological past.”The volcanic zones consist of a central volcano, a fissure
swarm or a combination of both, The fissure swarms which are elongated strips
between 5-20 km wide can extend for between 50 to 200 km, whilst the eruptions

produced can be either short-lived (days to weeks) or long-lived (months to years).®

Volcanic eruptions can be divided into three types: explosive, with little or no lava, but
a large volume of tephra (all fragments of rock including ash, ejected into the air by an
eruption); effusive, mainly consisting of lava flows; and mixed, which, as its name

suggests, has properties of both the previous types.®

Hotspot’, Journal of Volcanology and Geothermal Research 141 (1 March 2005): 1,
https://doi.org/:10.1016/j.jvolgeores.2004.10.007; FOULGER, Gillian R., ‘Are “hot Spots” Hot Spots?’, Journal of Geodynamics
58 (July 2012): 1-28, https://doi.org/10.1016/j.jog.2011.12.003.

8 THORDARSON, Thor, ‘Outline of Geology of Iceland Chapman Conference 2012’; WIKIPEDIA, ‘List of Glaciers of Iceland’,
Wikipedia, 31 December 2015, https://en.wikipedia.org/wiki/List_of glaciers_of _Iceland.

" THORDARSON, Thor, ‘Outline of Geology of Iceland Chapman Conference 2012, 7.(accessed 6.5.2016)

8 THORDARSON, T. and LARSEN, G, ‘Volcanism in Iceland in Historical Time: Volcano Types, Eruption Styles and Eruptive
History’, Journal of Geodynamics 43 (2007): 121-23, https://doi.org/10.1016/j.jog.2006.09.005; THORDARSON, Thor, ‘Outline
of Geology of Iceland Chapman Conference 2012’, ibid.

® THORARINSSON, Sigurdur, ‘On the Damage Caused by Volcanic Eruptions with Special Reference to Tephra and Gasses’,
in Volcanic Activity and Uuman Ecology, ed. SHEETS, Payson, D. and GRAYSON, Donald K. (New York: Academic Press,
1980), 125-26, http://cidbimena.desastres.hn/pdf/eng/doc13631/doc13631-1.pdf; BAXTER, Peter J. et al., ‘Medical Aspects of
Volcanic Disasters: An Outline of the Hazards and Emergency Response Measures’, Disasters 6, no. 4 (December 1982): 218,
https://doi.org/10.1111/j.1467-7717.1982.tb00549.x.
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Table 1:1 Geological timetable from the birth of Iceland until the present. From
Thordarson, Chapman Conference, 2012

Era Period | Epoch | Age Stage Sub-Stage Formationz Events
0 Late Bog Period
2 Sky [zub-Atlantic)
Late Birch Peried
@ 5.0ky {zub Boraal)
E Early Bog Pened
= 7 2ky [Atlantic)
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Younger Divas o Ice Age glacier dizappears
11Ky 3
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- &
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1:2 Setting the scene

Around midmorn on Whitsun, June 8" of 1783, in clear and calm weather,
a black haze of sand appeared to the north of the mountains nearest the
farms of the Sida area. The cloud was so extensive that in a short time it
had spread over the entire Sida area and part of Fljétshverfi as well, and
so thick that it caused darkness indoors and coated the earth so that
tracks could be seen. The powder which fell to earth looked like burnt ash
from hard coal. A light drizzle, which fell from that black cloud that day

over the Skaftartunga region, turned this powder into black, inky liquid. ™

Thus began, in the words of Jon Steingrimsson, the second largest basaltic lava flow
eruption in recorded history, the first being that of Eldgja in 939-940. During 8 months
of activity, Laki spewed out 14.7 + 1 km3 = 4.0 x 103 kg of lava over an area of some
580km?; 0.4 km® = 1.1 x 10'? kg of tephra; 122 Mt. i.e. 122,000,000 tonnes of sulphur
dioxide; 235 Mt. water vapour; 15 Mt. of fluorine and 7 Mt. of chlorine.' To put this into
perspective, the total tephra released was double the amount of the 1980 Mt. St.
Helens eruption, whilst the volume of lava ejected was great enough to have been able
to bury the square mile (2.5898 km?) of the City of London to a depth of ~5.7 km.?
Laki is not a single volcanic cone, but a 27 km long vent system comprising 10 volcanic
fissures or cones and over 140 vents, extending in a north easterly direction from the
Ulfarsdalur Valley in the west towards the Sidujokull glacier in the east. In its turn, Laki

is part of the Grimsvétn volcanic system which consists of the Grimsvotn central

8 STEINGRIMSSON, Jon, Fires of the Earth: The Laki Eruption1783-1784, trans. KUNZ, Keneva (Reykjavik: Nordic
Volcanological Institute and the University of Iceland Press, 1998), 25—-26.
" THORDARSON, T. et al., ‘Sulfur, Chlorine, and Fluorine Degassing and Atmospheric Loading by the 1783-1784 AD Laki
(Skaftar Fires) Eruption in Iceland.’, Bulletin of Volcanology 58 (1996): 205-25,
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.476.5278&rep=rep1&type=pdf; THORDARSON, Thorvaldur and
SELF, Stephen, ‘Atmospheric and Environmental Effects of the 1783-1784 Laki Eruption: A Review and Reassessment’, 1-6;
SCHMIDT, Anja et al., ‘Climatic Impact of the Long-Lasting 1783 Laki Eruption: Inapplicability of Mass-Independent Sulfur
Isotopic Composition Measurements.’, Journal of Geophysical Research: Atmospheres 117, no. D23 (13 December 2012): 1—
14, https://doi.org/DOI: 10.1029/2012JD018414; THORDARSON, Thorvaldur, ‘Volatile Release and Atmospheric Effects of
Basaltic Fissure Eruptions’ (PhD, Honolulu, University of Hawaii, 1995); DAMODARAN, Vinita et al., ‘The 1780s: Global Climate
Anomalies, Floods, Droughts, and Famines’, 520.
2 SARNA-WOJCICKI, Andrei M et al., ‘Areal Distribution, Thickness, Mass, Volume, and Grain Size of Air-Fall Ash from Six
Major Eruptions of 1980.", in The 1980 Eruptions of Mount St. Helens, Washington, Geological Survey Professional Paper 1250
(Washington, D.C.: US Geological Survey, 1981), 844,
https://books.google.fr/books?id=9sZUAAAAYAAJ&pg=PR15&Ipg=PR15&dg=sama-
wojcicki+shipley+waitt&source=bl&ots=5cN4zvCTCM&sig=2Gql3JFaQD5i3pZ_htH1DR4G-
Uw&hl=en&sa=X&ved=0ahUKEwjP3N_J5bLRAhXH6xQKHZicCF8Q6AEIHTAA#v=onepage&g=sama-
wojcicki%20shipley%20waitt&f=false; THORDARSON, Thor and SELF, Stephen, ‘The Laki (Skaftar Fires) and Grimsvétn
Eruptions in 1783-1785’, Bulletin of Volcanology 55, no. 4 (May 1993): 233-63, https://doi.org/10.1007/BF00624353;
THORDARSON, Thorvaldur and SELF, Stephen, ‘Atmospheric and Environmental Effects of the 1783-1784 Laki Eruption: A
Review and Reassessment’.
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volcano and a volcanic fissure swarm approximately 100 km long and 15 km wide 3.
To be strictly accurate, the Laki eruption of 1783-1784, which commenced on the 8™
of June, 1783 and ceased on the 7™ February, 1784, represents the main volcanic
event of a two-year-long volcano-tectonic episode within the Grimsvétn system lasting
from May 1783 to 26" May 1785. In Iceland, this is often called the Lakagigar or
Skaftareldar (Skaftar fires) eruption. The timing of earthquakes, explosive activity,
lava surges and the peak SOz emissions which occurred during these eruptions is

shown in the following Table.

Ten of the eruption episodes shown in the above table are linked with the Laki eruption,
whilst the remaining four episodes with the Grimsvétn volcano. Most of the eruptions
began with an earthquake swarm of increasing intensity, leading to the emergence of
a new fissure segment. This was followed by an explosive eruption and a massive
increase in the outpouring of lava. The remaining two earthquake swarms do not
appear to be directly connected to either the Laki or Grimsvétn eruptions.'® By the end

of October, nearly 90% of the total volume of tephra had been emitted. See Fig. 1:1

Large explosive volcanic eruptions, for example, Samalas, 1278, Tambora, 1815, and
Pinatubo, 1991, inject large amounts of sulphur dioxide, other volatiles and volcanic
dust directly into the stratosphere, and this may significantly affect climate worldwide,
whereas fissure eruptions such as Laki, seem only to have sufficient power to send the
majority of their ejecta into the middle and upper troposphere and a much smaller

quantity into the lower stratosphere.'®

STHORDARSON, Thorvaldur et al., ‘The 1783-1785 A.D. Laki-Grimsvétn Eruptions Il: Appraisal Based on Contemporary
Accounts’, Jokull 53 (January 2003): 11-48.

4 DEMAREE, Gaston R. and OGILVIE, Astrid E. J., ‘Bons Baisers d’Island: Climatic, Environmental, and Human Dimensions
Impacts of the Lakagigar Eruption (1783-1784) in Iceland’, in History and Climate: Memories of the Future (New York, Boston,
Dordrecht, London, Moscow: Kluwer Academic/Plenum, 2001), 219-46; THORDARSON, Thorvaldur and Self, Stephen,
‘Atmospheric and Environmental Effects of the 1783-1784 Laki Eruption: A Review and Reassessment’.

S THORDARSON, Thorvaldur et al., ‘The 1783-1785 A.D. Laki-Grimsvétn Eruptions |I: Appraisal Based on Contemporary
Accounts’, Jokull 53 (January 2003): 11-48; THORDARSON, T. et al., ‘Sulfur, Chlorine, and Fluorine Degassing and
Atmospheric Loading by the 1783-1784 AD Laki (Skaftar Fires) Eruption in Iceland.’

6 ROBOCK, Alan, ‘Volcanic Eruptions and Climate’, Reviews of Geophysics 38, no. 2 (May 2000): 191-219,
http://www.aos.wisc.edu/~aos915/Robock_2000.pdf; STEVENSON, D. S. et al., ‘Atmospheric Impact of the 1783—-1784 Laki
Eruption: Part | Chemistry Modelling’, Atmospheric Chemistry and Physics 3 (19 May 2003): 487-507,
http://cepsar.open.ac.uk/pers/v.gauci/pics/d39297.pdf; THORDARSON, Thorvaldur and SELF, Stephen, ‘Atmospheric and
Environmental Effects of the 1783-1784 Laki Eruption: A Review and Reassessment’; OMAN, Luke et al., ‘Modeling the
Distribution of the Volcanic Aerosol Cloud from the 1783-1784 Laki Eruption’, Journal of Geophysical Research: Atmospheres
111, no. D12 (24 June 2006): 1-15, https://doi.org/10.1029/2005JD006899.
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Table 1:2 Timing of earthquakes explosive activity, lava surges,and peak SO»

emissions
Earthquakes Tephra Fall Lava Surges Eprﬁiasksi)?izs EE;iUsF:LC:;

19" May — 8" June 8" — 9" June 12" June 8" June I
9" — 11" June 10" — 11" June 14™ June 11t — 12" June Il
13" — 19" June 14 June ]S:e_ 207 14 — 15" June I

215 June ?
23 — 26" June
30" June 25% — 28" June 29" June 26 —28™" June v
14" July 9t — 10" July 14" July 9t —10™ July \%
17t — 20t July 18t — 19t July 18" July Vv
29" July ?
1t — 3 Aug. 29 — 30" July 7" Aug. 29t — 30™ July VI
23 — 31t Aug. 7" Sept. 2" Sept. 315t Aug.? VI

14" Sept. 10" Sept. 7" Sept. VIII
26" Sept. 26" Sept. 24" — 25™ Sept. IX
24t — 2 Oct. 25 QOct. 25t — 29t Oct. 25" Oct. X
2" Nov. ?
24" Nov. 24™ Nov. Xl

Jan. 1784 Xl
Feb. 1784

8" April 1784 Xl
14— 25 Aug.

4t — 26" May 1785 XV

After Thordarson et al. 2003
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It has been estimated that Laki’'s explosive eruption columns ejected gases and
volcanic dust from between 9km to 13km into the atmosphere, and of these, %3
remained in the troposphere and were rapidly transported by the westerly jet stream
towards the high-pressure zone positioned over Europe, whilst the remainder persisted
in the stratosphere for 12 months or more. Moreover, according to Maclean, the total
lunar eclipse of 10 September 1783 was not unusually dark, thus intimating that the
column of fine ash and gas reached up to, at the most, the tropopause, some 8 to

11km above the earth, during the Icelandic summer."”

Figure 1:1 Sequence of events during the Laki-Grimsvotn eruptions

L. I-II I IV v vl VII VI X
= —_— - omom - -— PR— —
3. S B B BT A
> % ¢ 9 ¢ P 92 92
20 tio 20 0 20 6 20 0 2 10
May June July 0% August Sopt et
1783
X X1 Xn
- - Ap— 7 -
Cod L &
. %
10 20 o 20 ! 10 2 | 1o 20 ! plo 20 |
Oet. oo Mav. Dec. Jan, Fab.
X111 1783 1784 XV
-7
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- 4 £ . x x
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April May June May T
1784 1785

After Thordarson, 1995

Schematic illustration of sequence of events during the Laki-Grimsvétn eruptions.1.
The Roman numerals denote the eruption episodes. 2. Horizontal arrows show the
extent of each earthquake swarm during the Laki eruption. 3. Eruption clouds denote
explosive activity at Laki fissures, eruption clouds with a cone at base denote explosive

activity at Grimsvétn volcano. 4. Stippled area indicates fluctuations in lava production

" MACLEAN, Alasdair D. I., ‘The Cause of Dark Lunar Eclipses’, Journal of the British Astronomical Association 94, no. 6
(1984): 263-65, http://articles.adsabs.harvard.edu/cgi-bin/nph-
iarticle_query?db_key=AST&bibcode=1984JBAA...94..263M&letter=0&classic=YES&defaultprint=YES&whole_paper=YES&pag
e=265&epage=265&send=Send+PDF&filetype=.pdf; RAMPINO, Michael R., SELF, Stephen, and STOTHERS, Richard B,
‘Volcanic Winters’, Annual Review of Earth and Planetary Sciences 16 (1988): 73-99,
https://pubs.giss.nasa.gov/docs/1988/1988_Rampino_ra00400a.pdf.
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(not to scale) at the Laki fissures. Large vertical arrows mark the beginning and end of
the Laki - Grimsvétn volcano - tectonic event, small vertical arrows the beginning and

end of the Laki fissure eruption. The 60 and 90 percent marks refer to the volume

fraction erupted up to that time.

Figure 1:2 Transportation mechanism of volcanic eruption cloud from Iceland to
Western Europe, 23 June to 20 July 1783
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Grattan & Brayshay, 1995
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The mechanism enabling this transportation can be clearly seen from Fig.1:2. A trough
of low pressure existed over Iceland, whilst there was a zone of high pressure over
Europe. Any volatiles and dust which were confined to the troposphere would have
been drawn to high altitude and transported by the ambient air currents which thus
facilitated the transference of the eruption cloud to the high pressure cell.’® The gases
would then have been concentrated near the surface by the descending air column,
where they would, in some instances, have been strong enough to damage vegetation

and possibly be the cause of abnormal weather conditions.?

The following passage, again from Steingrimsson, gives one a very vivid idea of how

frightening the eruption must have appeared.

On the 12t the weather was clear, with a wind from the south. Now the
flood of lava spilled out of the canyon of the River Skafta and poured
forth with frightening speed, crashing, roaring and thundering. When the
molten lava ran into wet-lands or streams of water the explosions were
as loud as if many cannon were fired at one time. At first this fiery flood
followed the main course of the river, and then spread over the banks

and out over the older lava fields which stretch out on both sides.?°

Although the eruption was only VElI 4 on the Volcanic Explosivity Index -—
see Chapter IV — the consequences of this event were catastrophic for Iceland?'. The
despoliation of pasture and farmland and by volcanic ash and polluted rainfall, resulted

in the death of more than 60% of the grazing livestock, mainly through chronic fluorosis.

8 KINGTON, J. A., The Weather Patterns for the 1780s over Europe (Cambridge, New York: Cambridge University Press,
1988), 3; THORDARSON, Thor and SELF, Stephen, ‘The Laki (Skaftar Fires) and Grimsvétn Eruptions in 1783-1785;
GRATTAN, John and BRAYSHAY, Mark, ‘An Amazing and Portentous Summer: Environmental and Social Responses in Britain
to the 1783 Eruption of an Iceland Volcano’, The Geographical Journal 161, no. 2 (July 1995): 125-34,
https://doi.org/10.2307/3059970; GRATTAN, J. P. and PYATT, F. B., ‘Volcanic Eruptions Dry Fogs and the European
Palaeoenvironmental Record: Localised Phenomena or Hemispheric Impacts?’, Global and Planetary Change 21, no. 1 (July
1999): 173-79, http://www.sciencedirect.com/science/article/pii/S0921818199000132; GRATTAN, John and BRAYSHAY, Mark,
‘An Amazing and Portentous Summer: Environmental and Social Responses in Britain to the 1783 Eruption of an Iceland
Volcano'.

' GRATTAN, John and BRAYSHAY, Mark, ‘An Amazing and Portentous Summer: Environmental and Social Responses in
Britain to the 1783 Eruption of an Iceland Volcano’.

20 STEINGRIMSSON, Jén, Fires of the Earth: The Laki Eruption1783-1784.pp 25-26.

21 WIKIPEDIA, ‘Volcanic Explosivity Index’, Wikipedia, 18 October 2016,
https://en.wikipedia.org/wiki/Volcanic_Explosivity_Index.
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According to Jackson, over 10,000 cattle, 27,000 horses and 190,000 sheep died
between 1783 and 1784. It is estimated that these figures represent approximately
50% of the total stock of cattle, 75% of the horses and nearly 80% of the sheep. As
mutton made up a large proportion of the people’s diet, these losses were devastating,
and widespread starvation ensued, kiling over 20% of the population, i.e.
approximately 10,000 people.?> However, after 1786 the population rapidly began to
recover, having an annual growth rate of some 1.6%, and by 1824 the population had

surpassed pre-eruption levels.?

1:3 Annus Mirabilis

1:3:1 Earthquakes, in Italy and elsewhere

The series of earthquakes which struck Calabria and Messina between the 5% of
February and the 28" of March 1783 was the most severe to strike Italy since the Sicily

earthquake of 11" of January 1693, which killed some 60,000 people.

During a period of nearly two months of activity a series of five quakes in Sicily and the
Calabrian region of southern ltaly, killed an estimated 35,000 to 50,000 people and
devastated many towns and villages. Over 1,500 of these deaths were due to a
tsunami which was triggered by the major collapse of Monte Paci into the sea near the
town of Scila on 6" of February. Many of its inhabitants being fearful for their safety
thought it safer to spend the night on the beach away from any buildings that might
collapse, where they were overwhelmed by the deluge.?* Several other earthquakes

and tremors of minor importance occurred during mid-summer and December.

2 JACKSON, E.L., ‘The Laki Eruption of 1783: Impacts on Population and Settlement in Iceland’, Geography 67, no. 1 (January
1982): 42-50; THORDARSON, Thor and SELF, Stephen, ‘The Laki (Skaftar Fires) and Grimsvétn Eruptions in 1783-1785’,
Bulletin of Volcanology 55, no. 4 (May 1993): 233-63, doi:10.1007/BF00624353; THORDARSON, Thorvaldur, ‘Volatile Release
and Atmospheric Effects of Basaltic Fissure Eruptions’ (PhD, University of Hawaii, 1995); THORDARSON, Thorvaldur and
SELF, Stephen, ‘Atmospheric and Environmental Effects of the 1783-1784 Laki Eruption: A Review and Reassessment’;
BRITISH GEOLOGICAL SURVEY, ‘Laki Eruption, Iceland | Updated 2013’, 2013,
http://www.bgs.ac.uk/research/volcanoes/Laki.html.

3 JACKSON, E.L., ‘The Laki Eruption of 1783: Impacts on Population and Settlement in Iceland’.

24 HAMILTON, Sir William, ‘Account of the Earthquakes in Calabria, and Various Parts of Sicily’, The London Magazine: Or
Gentleman’s Monthly Intelligencer 52, no. Sep&Oct (1783): 220-28; 295-304,
http://babel.hathitrust.org/cgi/pt?id=nyp.33433081682779;view=1up;seq=443; DEMAREE, Gaston R. and OGILVIE, Astrid E. J.,
‘Bons Baisers d’Island: Climatic, Environmental, and Human Dimensions Impacts of the Lakagigar Eruption (1783-1784) in
Iceland’; WIKIPEDIA, ‘1693 Sicily Earthquake’, Wikipedia, 20 November 2016,
https://en.wikipedia.org/wiki/1693_Sicily_earthquake; WIKIPEDIA, ‘1783 Calabrian Earthquakes’, Wikipedia, 23 November
2016, https://en.wikipedia.org/wiki/1783_Calabrian_earthquakes; ANON, ‘Foreigh Affairs: Earthquakes in Calabria’, The London
Magazine: Or Gentleman’s Monthly Intelligencer 52, no. May (1783): 256.
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On 6" of July there was an earthquake in the regions of the Jura, Franche-Comté,
Burgundy and Geneva, minor quakes in Maastricht and Aachen on 8t of August, and

tremors in northern France on 23™ of December.25

Map 1:2 Southern ltaly and Sicily showing the Calabrian Earthquakes

March 1 .@ March 28
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1:3:2 Volcanic Eruptions in Europe

Although the Laki eruption is the most famous, the Grimsvétn eruptions were not the
only ones that took place in 1783. Towards the end of February, a submarine eruption
occurred at Fuglasker, off the Reykjanes Peninsula in the south west of Iceland. This
event continued until the summer of that year and formed the short-lived Island of Nyey
(New Island), which vanished soon afterwards.?® There was also quite a lot of volcanic
activity in Italy. On the 17t February, it was reported that Etna had erupted, and this

was followed within a few days by Stromboli and probably Vulcano, thus adding to the

% DEMAREE, Gaston R. and OGILVIE, Astrid E. J., ‘Bons Baisers d'Island: Climatic, Environmental, and Human Dimensions
Impacts of the Lakagigar Eruption (1783-1784) in Iceland’; PAYNE, Richard J., ‘Meteors and Perceptions of Environmental
Change in the Annus Mirabilis AD1783-4’; DEMAREE, Gaston R. and OGILVIE, Astrid E. J., ‘L’éruption Du Lakagigar En
Islande Ou “Annus Mirabilis 1783”. Chronique d’une Année Extraordinaire En Belgique et Ailleurs’, in Etudes et Bibliographies
d’histoire Environnementale, Collections Autres Futurs 5 (Namur: Presses universitaires de Namur, 2016), 297.

% FRANKLIN, Benjamin, ‘Meteorological Imaginations and Conjectures’, in Memoirs of the Literary and Philosophical Society of
Manchester, 2nd ed. (London: J. Cadwell, 1789), 377, https://www.dartmouth.edu/~volcano/Fr373p77.html; WOOD, Charles A.,
‘Climatic Effects of the 1783 Laki Eruption’, in The Year Without a Summer? World Climate in 1816, ed. HARRINGTON, C.R.
(Ottawa, Canada: Canadian Museum of Nature, 1992), 576; STOTHERS, Richard B, ‘The Great Dry Fog of 1783’, Climate
Change 32, no. 1 (1996): 79-89, https://doi.org/10.1007/BF00141279; DEMAREE, Gaston R. and OGILVIE, Astrid E. J., ‘Bons
Baisers d’Island: Climatic, Environmental, and Human Dimensions Impacts of the Lakagigar Eruption (1783-1784) in Iceland’.
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destruction caused by the Calabrian and Sicilian earthquakes.?” Six months later, on
the 18" August there was a small eruption, of little consequence, on Vesuvius, which

began that volcano’s 1783-1794 eruptive sub-cycle.?8

Volcanic activity of some sort was also reported to have taken place in the early
summer at the Gleichberg mountain in Thuringia, Germany, but hard evidence is

singularly lacking, and it could all have been an elaborate hoax.?®

1:3:3 The Hot Dry Fog and Blood-Red Sun

The summer of 1783 is best known for the abnormally hot, persistent, sulphurous, dry
fog, which was generated by the Laki eruption and which pervaded Europe and much
of the northern hemisphere for the second part of the year. Some of the more bizarre
contemporary explanations blamed the haze on the Calabrian earthquakes,
evaporations from the soil, atmospheric electricity, meteors, and the debris from the
tail of a comet.3° However, Professor Kratzenstein of Copenhagen University and the
French naturalist, M. Mourgue de Montredon correctly identified its origin as being due

to a volcanic eruption in Iceland.?’

27 GRATTAN, John, BRAYSHAY, Mark, and SADLER, Jon, ‘Modelling the Distal Impacts of Past Volcanic Gas Emissions.
Evidence of Europe-Wide Environmental Impacts from Gases Emitted during the Eruption of Italian and Icelandic Volcanoes in
1783, Quaternaire 9, no. 1 (1998): 25-35, https://doi.org/doi : 10.3406/quate.1998.2103.

28 BEHENCKE, Boris, ‘Vesuvio Volcano, Italy The Activity between 1632 and 1794, Italy’s Volcanoes: The Cradle of
Volcanology, 12 June 1996, http://www.geo.mtu.edu/volcanoes/boris/mirror/mirrored_htmI/VESUVIO_1632-1794.html.

2 GRATTAN, J. P., GILBERTSON, D. D., and DILL, A, “A Fire Spitting Volcano in Our Dear Germany”: Documentary Evidence
for a Low-Intensity Volcanic Eruption of the Gleichberg in 1783?’, Geological Society, London, Special Publications 171, no. 1
(January 2000): 307-15, https://doi.org/10.1144/GSL.SP.2000.171.01.22.

30 THORDARSON, Thorvaldur, ‘Volatile Release and Atmospheric Effects of Basaltic Fissure Eruptions’; STOTHERS, Richard
B, ‘The Great Dry Fog of 1783’; THORDARSON, Thorvaldur and SELF, Stephen, ‘Atmospheric and Environmental Effects of the
1783-1784 Laki Eruption: A Review and Reassessment’; de LAMANON, ‘Observations on the Nature of the Fog of 1783’, in The
Philosophical Magazine: Comprehending the Various Branches of Science, the Liberal Arts, Agriculture, Manufactures and
Commerce by Alexander Tilloch, vol. 5 (London: J. Davis, 1799), 80-89,
http://babel.hathitrust.org/cgi/pt?id=hvd.hxh3j3;view=1up;seq=92.

31 HOLM, S.M.,, ‘Account of a Remarkable Fiery Eruption from the Earth in Iceland, in the Year 1783’, in The Philosophical
Magazine: Comprehending the Various Branches of Science, the Liberal Arts, Agriculture, Manufactures and Commerce by
Alexander Tilloch, vol. 3 (London: J. Davis, 1799), 113-20,

http://babel.hathitrust.org/cgi/pt?id=pst.00006848506 1;view=1up;seq=132; STOTHERS, Richard B, ‘The Great Dry Fog of
1783’, 79-89; DE MONTREDON, Mourgue, ‘Recherches sur 'origine et sur la nature des vapeurs qui ont régné dans
I’Atmosphére pendant I'été de 1783’, in Histoire et Mémoires de I’Académie Royale des Sciences, Paris, Imprimerie Royale
(Paris: ’'Académie Royale des Sciences, 1784), 773, http://gallica.bnf.fr/ark:/12148/bpt6k35800/f888.item.zoom;
THORDARSON, Thorvaldur and SELF, Stephen, ‘Atmospheric and Environmental Effects of the 1783-1784 Laki Eruption: A
Review and Reassessment’.
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The first appearance of the fog outside Iceland was around the 10™" of June in the
Faeroe Islands, Bergen, and Trondheim, when there was a fall of volcanic ash and
acid rain. There were also reports that ships sailing between Denmark and Iceland
experienced an ashfall which coloured their decks and sails black.3? According to
Geikie, there was a fall of ash in Caithness, Scotland, which spoiled the crops, and
caused it to be called “the year of the ashie”, and Venice, in Italy, experienced a haze

of dust so rich in iron that it was attracted to a magnet.33

The following map, Map 1:3, has been constructed from historic accounts that mention
the deposition of fine ash or dust that formed a coating between a few millimetres to
several millimetres in thickness. It has been calculated that this covered an area of at
least 760,000 km?in a broad swathe running from Iceland down to Northern Italy in the

east and Northern Poland in the west.34

In western and southern Europe, a fine haze was first noticed between the 16t and
19t of June and by the 26™, almost all Europe was shrouded by a thick, evil-smelling,
dry fog which made the eyes smart, triggered headaches and caused great distress to
those suffering from asthma or similar conditions.3® See Maps 1:4 and 1:5 for the first

appearance of the fog throughout Europe.

32 THORDARSON, Thorvaldur, ‘Volatile Release and Atmospheric Effects of Basaltic Fissure Eruptions’.

33 GEIKIE, Archibald, Text-Book of Geology, 2nd ed. (London: Macmillan, 1885), 202,
https://archive.org/details/textbookofgeolog00geikuoft; THORODDSEN, Th, Die Geschichte Der Isl~indischen Vulkane
(Copenhagen, Denmark: Konglige Danske Videnskabens Selskab Skrif om Naturen og Mathematik, Afd. B. IX., 1925)
quoted in THORDARSON & SELF, 1993, p. 249.

3 THORDARSON, Thor and SELF, Stephen, ‘The Laki (Skaftar Fires) and Grimsvétn Eruptions in 1783-1785’, 250-51.

3 de LAMANON, ‘Observations on the Nature of the Fog of 1783’; GRATTAN, John, BRAYSHAY, Mark, and SADLER, Jon,
‘Modelling the Distal Impacts of Past Volcanic Gas Emissions. Evidence of Europe-Wide Environmental Impacts from Gases
Emitted during the Eruption of Italian and Icelandic Volcanoes in 1783’; DEMAREE, Gaston R. and OGILVIE, Astrid E. J., ‘Bons
Baisers d’Island: Climatic, Environmental, and Human Dimensions Impacts of the Lakagigar Eruption (1783-1784) in Iceland’;
THORDARSON, Thorvaldur and SELF, Stephen, ‘Atmospheric and Environmental Effects of the 1783-1784 Laki Eruption: A
Review and Reassessment’; VAN SWINDEN, S.P., ‘Observations on the Cloud (Dry Fog) Which Appeared in June 1783, ed.
THORDARSON, Thorvaldur, trans. LINTLEMAN, Susan, Jokull 50 (January 2001): 73-80,
https://www.researchgate.net/publication/280527027_Lintleman_and_Thordarson_2001._van_Swinden_contemporary_descripti
on.
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Map 1:3 Known dispersal of fine ash estimated from locations of reports (dots) of

ash or dust fall from the Laki eruption
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Map 1:4 Locations and timing of the first appearance of the Laki haze in June 1783

in the Northern Hemisphere

Thordarson & Self (2003)
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Map 1:5 Locations and timing of the first appearance of the Laki haze in June
1783 in Europe

June 1783

Thordarson & Self (2003)
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In the following extract from The Natural History of Selborne®, Gilbert White gives a

vivid impression of his experience of the fog.

Trz fummer of the year 1783 was an amazing and portentous
one, and full of horrible phenomena ; for, befides the alarming
meteors and tremendous thunder-florms thac affrighted and dif-
trefled the different counties of this kingdom, the peculiar baze,
or fmokey fog, that prevailed for many weeks in this ifland, and
in every part of Eurspe, and even beyond it’s limits, was a moft
extraordinary appearance, unlike any thing known within the
memory of man. By my journal I find .that. I had noticed this
firange occurrence from Fume 23 to July 20 inclufive, during which
period the wind varied to every quarter without making any alter-
ation in the air. The fiin, af noon, looked as Blank as & clotided
moon, and (hed a2 ruft-coloured ferruginous light on the ground,
and floors of rooms ; but was particularly lurid and bleod-eoloured
at rifing and fetting, All the time the heat was fo' intenfe that
butchers’ meat could hardly be-eaten on the day after it was killed ;
and the flies {ivermed foin the lanes and hedges that they rendered
the horfes half frantic, and riding: irkfome. The country people
began to look with a-fuperffitiows awe at the red, leuring afpec of
the fun; and indeed there was reafon for the meft enlightened
perfon to be apprehenfive; for, all the while, Calabria and
part of the ifle of Sicily, were torn and convulfed with earth-
quakes; and about that juncture a wokano {prung out of the fea
on the coaft of Norway.

Gilbert White, writing in his journal on 7t of July, said that, “The heat overcomes the

grass-mowers & makes them sick”.3"

3 WHITE, Gilbert, The Natural History and Antiquities of Selborne in the County of Southampton: With Engravings and an
Appendix (London: T. Bensley, 1789), 301-2,
https://ia800504.us.archive.org/12/items/naturalhistoryaO4whitgoog/naturalhistoryaO4whitgoog.pdf.

37 WHITE, Gilbert, The Journals of Gilbert White1774-1783, ed. GREENOAK, Francesca, vol. 2 (London: Century Hutchinson,
1988), 468.
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According to de Lamanon:

At Sallon the fog sometimes diffused a very disagreeable smell...which
some believed to be sulphurous...It was hurtful to the eyes... persons
whose lungs were weak, found disagreeable effects from it. The
inhabitants of the Champsaur informed me that several people in the

neighbourhood had violent pains in the head...38

van Swinden wrote that: “In the afternoon of the 24t (June) many experienced very
troublesome headaches and respiratory difficulties, similar to that which they
experienced while the atmosphere around us was filled with the vapour of burned
sulphur. Asthmatics experienced a return of asthma.”° Antonin Kodytek, a teacher in

Kunvald, eastern Bohemia, made much of the heat when writing in his journal:

... in summer there was such a heat that if there were not for the unusual
fog which shaded the sun, perhaps everything would have been burnt by
the sun’s heat. Because the rising morning sun could not be seen due to
the fires and then from six to nine o’clock the sun looked like a red hot iron
ball, then from nine to three or four o’clock it shone more intensely, but

looked sad, which made the people wonder.4°

By the 30" of June it had reached Moscow, and the following day, the Altai Mountains

of central Asia, some 7,000 km. from Iceland.*’

There are many reports from Europe and further afield describing the fog and the
violent storms resulting from it. Benjamin Franklin, the American ambassador to

France, writing from Paris in 1784, said:

% de LAMANON, ‘Observations on the Nature of the Fog of 1783'.

3% VAN SWINDEN, S.P., ‘Observations on the Cloud (Dry Fog) Which Appeared in June 1783".

40 PISEK, Jan and BRAZDIL, Rudolf, ‘Responses of Large Volcanic Eruptions in the Instrumental and Documentary Climatic
Data over Central Europe’, International Journal of Climatology 26, no. 4 (25 January 2006): 439-59,
https://doi.org/10.1002/joc.1249.

4 THORDARSON, Thorvaldur and SELF, Stephen, ‘Atmospheric and Environmental Effects of the 1783-1784 Laki Eruption: A
Review and Reassessment’.
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...during several of the summer months of the year 1783, when the effect of
the sun's rays to heat the earth in these northern regions should have been
greater, there existed a constant fog over all Europe, and great part of North
America. This fog was of a permanent nature; it was dry, and the rays of the
sun seemed to have little effect towards dissipating it, as they easily do a
moist fog, arising from water. They were indeed rendered so faint in passing
through it, that when collected in the focus of a burning glass they would

scarce kindle brown paper.#2

He then goes on to ponder the cause of the fog, being one of the first to suggest that

it was volcanic in origin:

Whether it was adventitious to this earth, and merely a smoke, proceeding
from the consumption by fire of some of those great burning balls or globes
which we happen to meet with in our rapid course round the fun, and which
are sometimes seen to kindle and be destroyed in passing our atmosphere,
and whose smoke might be attracted and retained by our earth; or whether
it was the vast quantity of smoke, long continuing; to issue during the
summer from Hecla in Iceland, and that other volcano which arose out of
the sea near that island, which smoke might be spread by various winds,

over the northern part of the world, is yet uncertain.*3

However, Josepho Toaldo, writing of the fog which arrived in northern Italy on the 18
of June and lasted for a large part of August, thought that it was caused by the

earthquakes in Calabria:

Abbiamo considerate questa nebbia, ch’era secca ed alta, come un polverio

eccitato dale concussion della terra, o come un fumo delle interne

42 FRANKLIN, Benjamin, ‘Meteorological Imaginations and Conjectures’, 375-77.
43 FRANKLIN, Benjamin, 375-77.
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fermentazioni, dai venti portato sopra luoghi distanti, come sopradi noi dalla

Calabria.*4

A report dated 29t of September 1783, which appeared in the Gentleman’s Magazine,
shows that the thick fog had not only reached, but was still prevalent along the

Mediterranean coast of Africa:

By the late mails from Africa it appears that the fogs in summer were
thicker and more suffocating all along their coasts than with us in England,
and that in the Archipelago, and along the Mediterranean sea, they were

so thick as to render the communication dangerous.*

Gilbert White was not the only commentator to note the blood-red appearance of the
sun, the following table, adapted from Thordarson 1995, showing just a few of its

appearances throughout Europe.

The reason of course, for the sun’s blood-red colour was that it was being viewed

through the extremely dense fog of volcanic pollution.

As if the fog were not enough, it was frequently interrupted by violent storms,
accompanied by intense thunder and lightning, which in many cases caused loss of
life to both people and livestock, as well as considerable damage to crops and property.

4 TOALDO, J, ‘Dei principali accidenti del’'anno 1783’, Giornale Astrometeorologico per I'anno 1784, 1784, 59-79 in GRATTAN
et al 1998; TOALDO, M., ‘Meteorological Observations Made at Padua in the Month of June 1783, with a Dissertation on the
Extraordinary Fog Which Prevailed about That Time.’, The Philosophical Magazine: Comprehending the Various Branches of
Science, the Liberal Arts, Agriculture, Manufactures and Commerce by Alexander Tilloch VI (1799): 417-22,
http://babel.hathitrust.org/cgi/pt?id=hvd.hxh3j2;view=1up;seq=7;size=175.

4 URBAN, Sylvanus (John Nichols), ed., The Gentleman’s Magazine; and Historical Chronicle, vol. 54 (London: D. Henry,
1784), 803, https://babel.hathitrust.org/cgi/pt?id=hvd.hxig2i;view=1up;seq=639;size=150.
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Table 1:3 Some contemporary descriptions of the optical effects of the Laki haze

regarding the blood-red sun

Zealand and Even in Zealand and at Copenhagen the sun, from the
Copenhagen, beginning of June till the 8" of August seemed remarkably
Denmark red; and throughout the whole month of July the

atmosphere, was so filled with dust and vapour, that the sun
could not be seen in the evening after eight or nine o’clock.
Even at noon the sun was red, and this was observed in the
night-time to be the case with the moon and stars. (Holm,

1799).46
South Halland The so called “sun-smoke” has now for many weeks been
Province, Sweden permanently resting over the horizon, so thick that in

mornings and evenings the sun appears completely red.
(Goteboérgs Allehanda, 22" July, 1783 and Stockholms
Posten, No 171 p.3; 29t July, 1783, in Thordarson, 1995)*.

Franeker, Holland Across the cloud (haze) the sun was perceived deep red
with a brilliance at the edge, even at midday itself we were
able to gaze at the sun with our naked eyes without injury.
(van Swinden, 1783, in Thordarson, 1995).48

Berlin, Germany In June: From the 17" to 29" the shine of the sun was
practically dull because of the atmospheric haze, but on the
other hand, the sun often appeared red in colour at sunrise
or sundown, as if it had been soaked in blood. The
atmosphere, evidently, was stuffed with very thick
exhalations that prevented transmission of the rays
(sunshine), and particularly on the 22n, 231 24t 26t and
28" whereby it could not be observed at all. July to October:
Rising and setting sun was blood-red and the atmospheric
haze was said to be located up towards the sky. (Beguelin,
1783, in Thordarson, 1995)4°

Zagan, Poland In July: Some days the sun was hardly visible; mornings and
evenings its colour was exceptionally red, less so at midday
when it was more yellowish green. This coloration was
unquestionably not caused by clouds because the sky at the
horizon was occupied by the thick haze. (Presus, 1783 in
Thordarson, 1995)%

46 HOLM, S.M., ‘Account of a Remarkable Fiery Eruption from the Earth in Iceland, in the Year 1783'.

47 THORDARSON, Thorvaldur, ‘Volatile Release and Atmospheric Effects of Basaltic Fissure Eruptions’.
48 THORDARSON, Thorvaldur.

4 THORDARSON, Thorvaldur.

50 THORDARSON, Thorvaldur.
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La Rochelle, France  On 18th June the rising sun was red, without any shine and
was seen this way until 6 a.m. and after that the haze
seemed to fade away, such that the sky appeared clear at
2 p.m. but the sun bright red. (Seignette, 1783 in
Thordarson, 1995).5

Barcelona, Spain At the end of June, a white and thick fogs tarted to be
observed in this capital (Barcelona) which did not allow
(anyone) to see the nearest mountains and through which
the sun seemed to be of a bloody colour, particularly at
sunset. (Salva in Demarée and Ogilvie, 2001)52

Hermannstadt, 14t July 1783. After a long rainy weather, an extraordinary

Romania heat followed which lasted approximately 8 days. During
that period the sun set every evening in a bloody red colour
behind dense foggy exhalations. (Pressburger Zeitung,
Bratislava, 30 July 1783, in Demarée and QOgilvie, 2001)%3

Pise¢né, Moravia, In 1783 from John’s holiday [24 June] to the harvest every

Czech lands day and night there were such dense fogs everywhere that
no one could see anything but a small piece of the world.
Also the sun and the moon were changing. The sun rose
every day blood red and the moon was like a black sack.
(Jioi Vrbas, Paméti starych pismakd moravskych,1916, in
Pisek and Brazdil, 2006).5*

1:3:4 Violent Storms and Great Balls of Fire

According to the Abbot van der Meulen, who was writing from Roesbrugge, West
Flanders: “The year with the nicest weather was 1783; it was permanently or nearly
(always) sunny from 8 o’clock in the morning till evening, during 103 days”.>® Northern
Europe, because of its latitude, could usually expect cooler weather than the south,
and 1783 saw a period of intense heat in some areas, making the summer western
Europe one of the warmest for the past 300 years. But as we shall see, between the

months of June and September, there were many reports of unusually

5" THORDARSON, Thorvaldur.

52 DEMAREE, Gaston R. and OGILVIE, Astrid E. J., ‘Bons Baisers d’Island: Climatic, Environmental, and Human Dimensions
Impacts of the Lakagigar Eruption (1783-1784) in Iceland’.

% DEMAREE, Gaston R. and OGILVIE, Astrid E. J.

5 PISEK, Jan and BRAZDIL, Rudolf, ‘Responses of Large Volcanic Eruptions in the Instrumental and Documentary Climatic
Data over Central Europe’.

% BLONDEAU, R-A, ‘Vander Meulen van Roesbrugge’, De IJzerbode 1981/9 (1981): p.58. quoted in DEMAREE and OGILVIE,
p. 228
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violent storms of torrential rainfall accompanied by thunder, lightning, hurricane force
winds, hail, and the occasional fireball. The cause of this was the high level of
evaporation from the ground’s surface brought about by the hot fogs, which charged
the atmosphere with an abundance of water vapour. The air was also loaded with
considerable quantities of fine volcanic dust, and this provided a source of highly

efficient condensation nuclei. Some reports of these storms are given below.

The following is an extract of a letter from Avignon, dated 5" August 1783:

Several letters from the neighbouring parts make mention of the storms
which have multiplyed (sic) of late, and done great damage in the country
places. The 22d of last month, at St. Esprit, there was a storm which
destroyed the harvest for the space of a league. The hail-stones were of
the size of a hen’s egg; and their irregular form cut the vines and trees to
pieces. A naturalist remarked, during the storm, a very extraordinary
phenomenon — A girl who was spinning silk, feeling herself struck on the
head with a hailstone, put her hand to the part, and found her cap on fire,
which she immediately tore off, and flung away. As at that moment there
was neither thunder nor lightning it was presumed that the fire had
flashed from the collision of two hailstones which had hit each other on
the girl's head. (Chelmsford Chronicle, 29 August 1783)

Much about the same time, there was also a terrible storm at the
Bouschet (sic) in this country, where the hail fell with such violence, that
part of that territory was totally ravaged. A peasant who was overtaken
with the storm in the open country was knocked down by a hailstone of
an enormous size, and died in three hours. (Chelmsford Chronicle, 29
August 1783) %6

% ANON, ‘Extract of a Letter from Avignon, Aug 5th’, Chelmsford Chronicle, 29 August 1783,
https://search.findmypast.co.uk/bna/ViewArticle?id=BL%2F0000225%2F 17830829%2F001%2F0004&browse=true.
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Two further reports from the Chelmsford Chronicle testify to the ferocity of the storms:

A letter from Carmarthen, in South Wales, says, that on Sunday the 315t
ult. they had a tremendous storm of thunder and lightning; many of the
houses were unroofed, and the rain came down so heavy, that the
damage done is very great in the parts adjacent; many head of cattle
were found dead in the fields, and two labourers and their wives who lived

in little huts were found dead.

Friday last there was a most tremendous storm of thunder and lightning
in the neighbourhood of Grantham; at Foston, a ball of fire entered the
house of Mr. Neale, made its way through the tiles, struck down some of
the family, and very much shattered the walls; it then took its way through
the window, which was broken to pieces; and entered the adjoining house
and burnt a woman in a most shocking manner. . (Chelmsford Chronicle,
19 September 1783)%’

A report from Cracow, Poland, dated 27t of July stated that:

On the sixth instant the storm of thunder and lightning was the most awful
ever known in this country. Some people counted 200 claps of thunder
with almost incessant flashes of lightning, by which 12 houses were set
on fire, and several churches, with the Starost’s palace, much damaged.

Next day some people were found dead in the streets.%®

Lightning was not the origin of all the balls of fire mentioned in newspapers. On the

evening of the 18" of August 1783, an extraordinarily bright meteor was seen over

57 ANON, ‘A Letter from Carmarthen’, Chelmsford Chronicle, 19 September 1783,
https://search.findmypast.co.uk/bna/ViewArticle?id=BL%2F0000225%2F17830919%2F001%2F0004&browse=t

rue.
% URBAN, Sylvanus (John Nichols), The Gentleman’s Magazine; and Historical Chronicle, 54:794.
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Britain and northwest Europe. William Cooper, Archdeacon of York, reported to the

Royal Society in London:

As we proceeded, | observed to my attendants, that there was something
singularly striking in the appearance of the night, not merely from its
stillness and darkness, but from the sulphureous vapers which seemed
to surround us on every side. In the midst of this gloom, and on an instant,
a brilliant tremulous light appeared to the N.W. by N. At the first it seemed
stationary; but in a small space of time it burst from its position, and took
its course to the S.E. by E. It passed directly over our heads with a
buzzing noise, seemingly at the height of sixty yards. Its tail, as far as the
eye could form any judgement, was about eight or ten yards in length. At
last, this wonderful meteor divided into several glowing parts or balls of
fire, the chief part still remaining in its full splendor. Soon after this | heard
two great explosions, each equal to the report of a canon carrying a nine-
pound ball. During its awful progress, the whole of the atmosphere, as
far as | could discern, was perfectly illuminated with the most beautifully

vivid light | ever remember to have seen.%®

Piggott writing about his observations of the meteor on Hewit Common near York said:

| perceived some luminous matter in motion, and collecting together from
several directions, which immediately taking fire presented itself under
the form of a ball, and so vivid a brightness, that the whole horizon was
illuminated, so that the smallest object might have been seen on the

ground.50

% COOPER, William, ‘Observations on a Remarkable Meteor Seen on the 18th of August, 1783, Communicated in a Letter to
Sir Joseph Banks, Bart. P.R.S. By William Cooper, D.D. F.R.S. Archdeacon of York’, Philosophical Transactions of the Royal
Society 74 (1 January 1784): 116-17, http://rstl.royalsocietypublishing.org//content/74/116.full.pdf.

8 PIGGOTT, Nathaniel, ‘An Account of an Observation of the Meteor of August 18, 1783, Made on Hewit Common Near York.
In a Letter from Nathaniel Pigott, Esq. F. R. S. to the Reverend Nevil Maskelyne, D. D. F. R. S. and Astronomer Royal’,
Philosophical Transactions of the Royal Society 74 (1 January 1784): 457-59,
http://rstl.royalsocietypublishing.org/content/74/457.
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Cavallo, who was at Windsor at the time described the meteor thus, see also Figures
1:3 and 1:4:

... but as soon as the meteor emerged from behind a cloud, its light was
prodigious. Every object appeared very distinct; the whole face of the
country in that beautiful prospect before the terrace being instantly
illuminated. At this moment the body of the meteor appeared of an oblong
form...and soon after it parted into several small bodies, each having a

tail, and all moving in the same direction...%’

The meteor was first seen over the Shetland Isles travelling in a S.S.E. direction over
Scotland, northern and eastern England and then over northern Europe, where it was
seen in Dunkirk, Ostend, Calais, Brussels, Paris, Nuits in Bergundy and Leiden, with a
possible sighting in Rome.%? It was also recorded at Newtonards, near Belfast, Armagh,
and Edgeworthstown, near Mullingar in Ireland, and various other places on a S.S.E.

trajectory through England.®3

Six days after the Great Meteor, there was an account from Dublin of an unseasonable
Aurora Borealis linked with meteors, and two weeks later there are reports of Aurora

sightings in southern England.5

61 CAVALLO, Tiberius, ‘Description of a Meteor, Observed Aug. 18, 1783. By Mr. Tiberius Cavallo, F.R.S.’, Philosophical
Transactions of the Royal Society 74 (1 January 1784): 108-11, http://rstl.royalsocietypublishing.org/content/74/108.

52 PQ., ‘An Account of the Late Meteors Which Have Been Seen in England; Together with an Historical Relation of the
Circumstances Which Have Been Recorded Concerning Meteors of the Same Kind during the Last and Present Centuries:
Collected from the Philosophical Transactions of the Royal Society of London, the Memoirs of the Royal Academy of Sciences
at Paris, and Other Periodical Publications, Both Foreign and Domestic. To Which Are Added the Opinions of Some of the Most
Celebrated Philosophers Concerning the Nature and Properties of These Meteors.’, The London Magazine: Or Gentleman’s
Monthly Intelligencer 52, no. Dec. (1783): 492-97,
http://babel.hathitrust.org/cgi/pt?id=nyp.33433081682779;view=1up;seq=443; BLAGDEN, Charles, ‘An Account of Some Late
Fiery Meteors; With Observations. In a Letter from Charles Blagden, M. D. Physician to the Army, Sec. R. S. to Sir Joseph
Banks, Bart. P. R. S.’, Philosophical Transactions of the Royal Society 74 (1 January 1784): 201-32,
http://rstl.royalsocietypublishing.org/; PAYNE, Richard J., ‘Meteors and Perceptions of Environmental Change in the Annus
Mirabilis AD1783-4".

8 BLAGDEN, Charles, ‘An Account of Some Late Fiery Meteors; With Observations. In a Letter from Charles Blagden, M. D.
Physician to the Army, Sec. R. S. to Sir Joseph Banks, Bart. P. R. S.’; EDGEWORTH, Richard Lovell, ‘An Account of the Meteor
of the 18th of August, 1783. In a Letter from Richard Lovell Edgeworth, Esq. F. R. S. to Sir Joseph Banks, Bart. P. R. S.’,
Philosophical Transactions of the Royal Society 74 (1 January 1784): 118,
http://rstl.royalsocietypublishing.org//content/74/118.full.pdf; PAYNE, Richard J., ‘Meteors and Perceptions of Environmental
Change in the Annus Mirabilis AD1783-4".

8 PAYNE, Richard J., ‘Meteors and Perceptions of Environmental Change in the Annus Mirabilis AD1783-4".
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Descriptions of a further eleven meteors which were seen between September and
November 1783, were reported in the press and further details of these can be found
in Payne, 2011.

Map 1:6 — Sighting locations of the Great Meteor of the 18" August 1783 based on

contemporary scientific and newspaper accounts

100 milas
100 km

b
figure from Payne (2011) with permission from the author
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Figure 1:3 The meteor of Aug 18th, 1783, as it appeared from the NE Terrace, at
Windsor Castle. Print by Paul Sandby, October 1783
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Two women and four men stand on a terrace at Windsor Castle, which overlooks
the Great Park, all watching a meteor as it flies across the sky at night; the
progression of the meteor is marked by three different locations, marked "A", "B",
and "C". “A It's appearance soon after it emerged from a Cloud, in the N.W. by W.
where it was first discovered. / B It's further Progress, when it grew more oblong. /
C When it divided & formed a long train of small luminous bodies, each having a tail:
in this form it continued till it disappeared from the interposition of a Cloud in E by
S.”
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Figure 1:4 Meteor over Winthorpe near Newark upon Trent 18th August 1783.
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“An accurate representation of the meteor which was seen on Augt. 18th. 1783. - At
first it appeared as one ball of fire, but, in a few seconds, broke into many small
ones. Its course was from N.W. to S.E. - This extraordinary phcenomenon was of
that species of meteor which the great phisiologist Dr. Woodward and others call

the Draco volans or Flying Dragon.”
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Map 1:7 Locations of some intense weather conditions in Europe, between June
1783 and March 1784
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1:3:5 Dead Insects, Fish, and Falling Leaves

Apart from Iceland, there were many places in Europe, notably those bordering the
North Sea and the Baltic regions, whose vegetation suffered from the effects of the dry
fog or acid rain. Areas where severe and sudden defoliation was documented can be

seen in the map below.

Map 1:8 Areas of severe defoliation

Grattan et al 1998
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The following newspaper and journal extracts indicate that the fog caused severe
damage to some of the vegetation in the British Isles and Europe. For example: Sir
John Cullum writing from Hardwick House, Suffolk, on 10" of November 1783, said

that on the morning of 23" of June there was an unseasonable frost which:

...produced some remarkable effects. The aristae of the barley, which was
coming into ear, became brown and withered at their extremities, as did
the leaves of the oats; the rye had the appearance of being mildewed; so
that the farmers were alarmed for those crops. The wheat was not so much
affected.... Some weather, that was cold for the time of year, had preceded
this frost. On the 215t the thermometer had, at no time of the day risen to
60° (15.5°C); on the 229, at ten at night it had sunk to 50° (10°C).°

He goes on to relate that the tips of the leaves of the larch, Weymouth pine and hardy
Scotch fir were withered and made a poor showing for the rest of the summer. His
sheltered ash trees were severely damaged, the crop of a walnut tree was ruined,
whilst a standard peach tree, cherry, filbert and hazel-nut trees shed their leaves as
though it were autumn. Other plants including a barberry-bush, blackthorn and sweet
violet had shrivelled and discoloured leaves and looked as though a fire had been
lighted near them. However, an exotic mulberry-tree, fig-tree and vine were affected
very little. Similar reports appear in other papers from Eastern England. The
Cambridge Chronicle speaks of intense cold on the night of 23" of June and on the
following day all the grazing had dried up and was like hay to walk upon, whilst beans
had turned a whitish colour and their leaves appeared as if dead. (Cambridge Chronicle
and Journal, Saturday >July 5%, 1783). In a letter dated 25" of June and published in
the Ipswich Journal it speaks of different varieties of grain, viz. wheat, barley and oats
appearing very withered, but the grain inside, being protected by their husks, was not.
(Ipswich Journal, Saturday July 12t 1783)

85 CULLUM, Rev. Sir John, ‘An Account of a Remarkable Frost on the 23rd of June 1783. In a Letter from the Rev. Sir John
Cullum, Bart. F.R. S and S. A, to Sir Joseph Banks Bart, P.R.S’, Philosophical Transactions of the Royal Society 74 (1 January
1784): 416-18, https://doi.org/doi: 10.1098/rstl.1784.0030.
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It seems unlikely that a frost would cause some trees to shed a large quantity of leaves,
leave an exotic mulberry tree undamaged whilst attacking hardy coniferous trees,
albeit only damaging the tips of their leaves. These symptoms, when taken together
with pasture drying up overnight and Cullum’s scorched bushes, point not to frost
damage, but to an acid or halogen attack, leaves being particularly susceptible as they

easily absorb sulphur dioxide, fluorine, and hydrochloric acid.®

van Swinden reporting from the Netherlands said:

In the morning of the 25" day (June) the fields showed a very sad
appearance. The green colour of the trees and plants had disappeared
and the earth was covered with drooping leaves. One would easily have
believed that it was October or November... not all plants were equally

affected; certain uninjured ones remained standing.®’

van Swinden’s compatriot, Sebald Justinus Brugmans, published a book in 1783
where he lists over 200 species of plants which were affected to a greater or lesser

extent by the haze. See Appendix No.1 68

An extract of a letter from Emden, dated 12" July states that: “The thick
dry fog that has so long prevailed, seems to have spread over the whole
surface of Europe... in some places it withers the leaves, and almost all
the trees on the borders of the Ems have been stripped of theirs in one
night.” (Gazette de France, No. 60, pp. 269-270, 29th July,1783; Ipswich
Journal, 9 August,1783)

8 GRATTAN, J. P. and PYATT, F. B., ‘Acid Damage to Vegetation Following the Laki Fissure Eruption in 1783 - an Historical
Review’, The Science of the Total Environment 151 (1994): 241-47.

5 VAN SWINDEN, S.P., ‘Observations on the Cloud (Dry Fog) Which Appeared in June 1783".

% BRUGMANS, Sebald Justinus, Natuurkundige Verhandeling over Een Zwavelagtigen Nevel Den 24 Juni 1783 in de Provintie
van Stad En Lande En Naburige Landen Waargenomen (Groningen: Petrus Doekema, 1783), 7, 15-25.
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Nevertheless, there was some good news. There were accounts from eastern and
southern Europe where beneficial effects were attributed to the dry fog. For instance,
there was a vigorous growth of vegetation in parts of Italy and record grape harvests
were reported from Germany, Austria and Hungary, fruit of all kinds from the Banat,
whilst in Poland, the corn was harvested at the beginning of July, an unprecedented

event there.®°

However, it was not only vegetation that felt the fog’s harmful effects, but myriads of
insects that appear to have been killed by the absorption of acid particles through the

leaves. According to van Swinden:

...this haze made a great slaughter of insects, especially of fleas, which
settle on leaves of trees. When the leaves themselves were damaged, the
insects of the trees, which were not injured by the haze, were killed

exclusively as they remained intact to the leaves.”®

The following account appeared in The Caledonian Mercury, Saturday July 5, 1783.

Wednesday night we had here a great storm of thunder and lightning,
accompanied by a very heavy fall of rain... We hear, that next morning,
after the storm of thunder and lightning here, there were found in the dam

above the saw-mills on the water of Leith, a number of dead fish of different

% DEMAREE, G. R. and OGILVIE, A. E. J., ‘Bon Baisers d'Islande: Climatic, Environmental and Human Dimensions, Impacts of
the Lakagigar Eruption (1783-1784) in Iceland.’, in History and Climate: Memories of the Future? (New York: Kluwer, 2001),
312, https://books.google.fr/books?id=-
cgnFsLkIAYC&pg=PA219&dg=demaree,+ogilvie+bon+baisers+d%27islande&hl=en&sa=X&ei=1Bh2VdT3MMvkUczsglAF &ved=
0CCKkQBAEwWAA#v=0nepage&q=demaree%2C%200gilvie%20bon%20baisers%20d%27islande&f=false; LAPI, Giovanni, Sulla
caligine del corrente anno 1783. E sulla vigorosa vegetazione e fertilita delle piante del suddetto anno congetture di Giovanni
Lapi Mugellano (Firenze: Antonio Benucci, 1783),
https://books.google.fr/books?id=iGb3e0SR59UC&pg=PR3&Ipg=PR3&dq=G+Lapi+sulla+caligine+del+corrente+anno+1783.e+s
ullat+vigorosa+tvegetazione+e+fertilita+delle+piante+del+suddetto+anno&source=bl&ots=gPdaS23sSh&sig=ljlalsP2v7Z3GFubx
XrjIRYHLEI&hI=en&sa=X&ved=0ahUKEw;jV28KirojRAhVC1RoKHT0oZAgOQ6AEIIDAA#v=0onepage&q=G%20Lapi%20sulla%20c
aligine%20del%20corrente%20ann0%201783.e%20sulla%20vigorosa%20vegetazione%20e%20fertilita%20delle%20piante%2
0del%20suddetto%20anno&f=false.

0VAN SWINDEN, S.P., ‘Observations on the Cloud (Dry Fog) Which Appeared in June 1783".
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kinds floating on the surface of the water supposed to be killed by the

lightning.”"

There may be two reasons for the death of these fish. Firstly, the body of water they
were in was struck by lightning and they were sufficiently near the strike for the
electricity not to have spread out and been dissipated. Secondly, acids which may have
been dry deposited and accumulated on the land for some time, may have been

washed into the water by the storm, thus lowering its pH level and making it toxic.”?

In Italy, however, they were having problems of a different sort. Gennari, writing from
Padua, reported on a fatal illness which was thought to be contagious had attacked
some cattle that had arrived from Dalmatia. He goes on to state that the disease also
infected beasts from some of the country villages. Although the peasants believed their
animals had contracted the sickness from the Dalmatian cattle, he speculates that the
reason lay behind their having been fed on bad fodder and tree leaves during the winter

owing to the lack of hay caused by a drought the previous summer. He argues:

Then when the damp and always foggy spring came, the hungry cattle
were sent to pasture on fresh grass on which they gorged themselves,
being greedy and (the grass) ever so tender, their insides were affected
by a malevolent disorder that then developed into the current iliness. It was
observed that the cattle which had been fed on good hay, have not, up till
now, been affected by the bad influence.”

It is quite possible that this was a cattle disease such as coccidiosis, which is spread

through damp grazing areas, or black leg which can prove fatal within twelve to forty

7L ANON, ‘Storm in Leith’, Caledonian Mercury, 5 July 1783,
https://search.findmypast.co.uk/bna/ViewArticle?id=BL%2F0000045%2F17830705%2F008%2F0003&browse=t

rue.

2 GRATTAN, J. P. and PYATT, F. B., ‘Acid Damage to Vegetation Following the Laki Fissure Eruption in 1783 - an Historical
Review’.

3 GENNARI, Giuseppe, Notizie giornaliere di quanto avvenne specialmente in Padova dall’anno 1739 all’anno 1800., ed.
OLIVATO, Loredana, Scrittori padovani, 7 (Padov: Rebellato, 1982) in CAMUFFO and ENZI, p. 153.
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eight hours after infection, but it seems more likely that the cattle died through ingesting
grass contaminated by acid volatiles, especially as those on good hay were not

affected.”*

1:3:6 Social Responses

The dry fog with its attendant storms and other strange and unusual phenomena
caused a great deal of disquiet among the more unenlightened of the general
population; so much so in fact, that the French astronomer, de la Lande, published a
paper in the popular press in which he tried to stifle the rumour and speculation that
had been spread by the ignorant. He accepted that “The multitude therefore may be
easily supposed to strange conclusions, when they see the sun of a blood colour, shed
a melancholy light, and cause a most sultry heat”. He then goes on to say that there is

no need for consternation as this:

. is nothing more than a very natural effect from a hot sun after a long
succession of heavy rain. The first impression of heat has necessarily and
suddenly rarefied a superabundance of watery particles with which the
earth was deeply impregnated, and given them, as they rose, a dimness

and rarefaction not usual to common fogs.

This effect, which seems to be very natural, is not so very new; it is at most
not above nineteen years since there was a like example, which period too
brings the moon in the same position on the same days, and appears to
have some influence on the seasons. Among the meteorologic
observations of the academy for the month of July 1764 | find the following:
“The beginning of this month was wet, and the latter part dry ... The
mornings were foggy, and the atmosphere in a smoke during the day.” This

you perceive bears a great resemblance to the latter end of our June, so

74 CAMUFFO, Dario and ENZI, Silvia, ‘lmpact of the Clouds of Volcanic Aerosols in Italy during the Last 7 Centuries’, Natural
Hazards 11 (1995): 135-61,
https://www.academia.edu/4809507/Impact_of_the_clouds_of_volcanic_aerosols_in_ltaly_during_the_last_7_centuries;
VENKITESH, Deepa, ‘Fatal Diseases in Cattle: Causes, Symptoms and Treatment’, Knoji Consumer Knowledge, accessed 17
January 2017, https://farm-animals.knoji.com/fatal-diseases-in-cattle-causes-symptoms-and-treatment/.
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that it is not an unheard of or forgotten thing. In 1764, they had afterwards

storms and hail, and nothing worse need be feared in 1783.7°

Gennari, writing from Padua, gives the impression that other scientists as well as de la

Lande, were also trying to calm the fears of the less enlightened:

The fog was high, dry and dense and this phenomenon was observed not
only by us, but also everywhere in Italy, Germany and France, giving the
opportunity for some astronomers and meteorologists, by their writings, to

dissipate the fears conceived by the lower classes.”®

Perhaps the Italian populace should not have been so worried, as the haze due to
volcanic aerosols became quite common, there being at least nine confirmed instances
of dry fog during the 18" century viz. 1710, 1735, 1775, 1780, 1783, 1785, 1786, 1791,
& 1794.77 In addition, it is highly likely that the population of large cities would have

been used to this type of air pollution from the intensive burning of fuel.”®

Judging from the following article which appeared in the 26" of August issue of the
“Cumberland Pacquet and Whitehaven Advertiser”, the Great Meteor of 18™" of August

1783 was the cause of some consternation to the “ignorant multitude”, and like de la

5 DE LA LANDE, ‘Extract of a Letter from Paris, July 4.", Aberdeen Press, 21 July 1783, 21 July, p. 3 edition,
http://search.findmypast.co.uk/bna/viewarticle?id=bl%2f0000570%2f17830721%2f003; DE LA LANDE, ‘On the Extraordinary
State of the Atmosphere. Paris, July 4, 1783, Northampton Mercury, 21 July 1783, 21 July, p. 4 edition,
http://search.findmypast.co.uk/bna/viewarticle?id=bl%2f0000317%2f17830721%2f011; DE LA LANDE, ‘Intelligence from Paris,
on the Extraordinary State of the Atmosphere’, Bath Chronicle and Weekly Gazette, 17 July 1783, 17 July, p. 4 edition,
http://search.findmypast.co.uk/bna/viewarticle ?id=bl%2f0000221%2f17830717%2f017; DE LA LANDE, ‘The Unusual Heat of
the Weather’, Derby Mercury, 10 July 1783, 10 July, p. 2 edition,

http://search.findmypast.co.uk/bna/viewarticle ?id=bl%2f0000189%2f17830710%2f007; de la LANDE, ‘Extraordinary State of the
Atmosphere’, The Scots Magazine 45, no. August 1783, p. 420 (August 1783): 715,
http://search.findmypast.co.uk/bna/ViewArticle?id=BL%2F0000545%2F 17830801%2F002%2F0001&browse=true See
Appendix No 3 for original article. BRAYSHAY, Mark and GRATTAN, John, ‘Environmental and Social Responses in Europe to
the 1783 Eruption of the Laki Fissure Volcano in Iceland: A Consideration of Contemporary Evidence’, Geological Society,
London, Special Publications 161 (1999): 173-87.

6 GENNARI, Giuseppe, Notizie giornaliere di quanto avvenne specialmente in Padova dall’anno 1739 all’anno 1800.;
CAMUFFO, Dario and ENZI, Silvia, ‘Impact of the Clouds of Volcanic Aerosols in Italy during the Last 7 Centuries’.

" CAMUFFO, Dario and ENZI, Silvia, ‘lmpact of the Clouds of Volcanic Aerosols in Italy during the Last 7 Centuries’;
CAMUFFO, C and ENZI, S, ‘Chronology of “Dry Fogs” in Italy, 1374-1891’, Theoretical and Applied Climatology 50 (1994): 31—
33, https://doi.org/10.1007/BF00864900.

78 EVELYN, John, Fumifugium or the Inconvenience of the Aer and Smoak of London Dissipated. Together with Some
Remedies Humbly Proposed by J.E. Esq; to His Sacred Majestie and Parliament Now Assembled (London: Printed by W.
Godbid for Gabriel Bedel, and Thomas Collins, 1661); STOTHERS, Richard B, ‘The Great Dry Fog of 1783'.
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Lande and his explanation of the dry fog, attempted to calm their fears by explaining

later on in the article what he thought a meteor was:

The Meteor which appeared over this Town on Monday last, has been the
Subject of the Meditations of the ignorant Multitude ever since; and they

draw frightful Conjectures from it.

Thank God, the Vulgar are pretty well cured of their Fears concerning
Eclipses; these often taking Place, and, though at irregular periods, are
always foretold; but Meteors are not to be foretold... whereas, such a one
as that which appeared last Monday, naturally excites a surprise mixed with
Terror, even in those who are not unacquainted with the Causes of such
Effects; but that Fear vanishes as the Meteor itself does. It is not so with
ignorant and superstitious People: in those uncommon sights, they plainly

perceive, War, Famine, Rebellion, Earthquakes, nay the End of the World!"®

The effects that the dry fog may have had on the health of the population and the

perceived rise in mortality rates will be discussed in Chapter 4.

1:3:7 Bitter Winters, Spring Floods

There is no doubt that the winter of 1783-1784 coming after the Laki eruption, was one
of intense cold, hard frosts, blizzards, heavy rain and strong winds. It was, in fact, one
of the most severe winters during the past 500 years.8 However, we must not forget
that the 18™ century was still in “The Little lce Age”, and in hindsight, winters such as

this should not appear at all surprising.8’ In fact, the 1783-1784 winter with its heavy

® L’AMI DES HOMMES, ‘On Meteors in General; Their Causes and Effects’, Cumberland Pacquet, and Ware’s Whitehaven
Advertiser, 26 August 1783, 3,

https://search.findmypast.co.uk/bna/ViewArticle?id=BL%2F0000950%2F 17830826 %2F010%2F0003&browse=true.

8 BRAZDIL, Rudolf et al., ‘European Floods during the Winter 1783/1784: Scenarios of an Extreme Event during the Little Ice
Age’, Theoretical and Applied Climatology 100, no. 1 (29 July 2009): 163—89, https://doi.org/10.1007/s00704-009-0170-5;
D’ARRIGO, Rosanne et al., ‘The Anomalous Winter of 1783-1784: Was the Laki Eruption or an Analog of the 2009-2010 Winter
to Blame?’, Geophysical Research Letters 38 (13 March 2011): 1-4, https://doi.org/10.1029/2011GL046696.

8 MANN, Michael E., ‘Little Ice Age’, in Encyclopedia of Global Environmental Change, ed. MACCRACKEN, Michael C. and
PERRY, John S., vol. 1, 5 vols (Chichester: John Wiley & Sons, 2002), 774,
http://www.meteo.psu.edu/holocene/public_html/shared/articles/littleiceage.pdf; MATTHEWS, John A. and BRIFFA, Keith R.,
‘The “Little Ice Age”: Re-Evaluation of an Evolving Concept’, Geografiska Annaler Series A-Physical Geography 87, no. A(1)
(2005): 17-36, https://www.lakeheadu.ca/sites/default/files/uploads/53/outlines/2014-
15/NECU5311/MatthewsBriffa_2005_GA_LIAconcept.pdf.
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frosts, deep snows and frozen soils and rivers was a typical "Little lce Age" winter,
even if more severe.?? The onset of sudden rises in temperature was followed by three
phases of severe flooding throughout Europe, the latter being the harbinger of a late
spring.8% The dates of these phases are as follows: December 1783 — early January
1784, in England, France, the Low Countries and the Kingdom of Hungary. The second
and far more severe phase, began near the end of February and lasted into the second
week of March, affecting a much greater area throughout parts of France, the Low
Countries and Central Europe. The final phase lasted from late March until the first
week in April, and mainly affected the Kingdom of Hungary.84The date the thaw started
may of course be entirely subjective, depending on the observer, the phenomena

observed, his geographical location, the direction of warm winds and rain etc.

The second phase of flooding was one of the most disastrous natural events to occur
in Central Europe during the past millennium, and its magnitude may be gauged from
the fact that few of the epigraphic markings relating to this event have been exceeded
by those of other floods. For example, the flood level of the River Mosel at Cochem far
exceeded all previous levels of flooding, whilst the flood marking at Eibelstadt is the
highest recorded. However, the mark for the River Elbe in Décin is well below the flood
level of 1845.85 See Figures 1:5 —1:7

That the severity of the winter was remarkable in its intensity was widely covered in

the press, as can be seen from the following extracts:

Flushing Feb. 3. The two Schelds, the Maese, Rhine, Moselle, and indeed

all the rivers in these parts, are frozen up. The island of Zealand is

82 BRAZDIL, Rudolf et al., ‘European Floods during the Winter 1783/1784: Scenarios of an Extreme Event during the Little Ice
Age’.

8 WOOD, Charles A., ‘Climatic Effects of the 1783 Laki Eruption’; THORDARSON, Thorvaldur, ‘Volatile Release and
Atmospheric Effects of Basaltic Fissure Eruptions’; STOTHERS, Richard B, ‘The Great Dry Fog of 1783’; GRATTAN, John,
BRAYSHAY, Mark, and SADLER, Jon, ‘Modelling the Distal Impacts of Past Volcanic Gas Emissions. Evidence of Europe-Wide
Environmental Impacts from Gases Emitted during the Eruption of Italian and Icelandic Volcanoes in 1783’; STOTHERS,
Richard B, ‘Volcanic Dry Fogs, Climate Cooling, and Plague Pandemics in Europe and the Middle East.’, Climatic Change 42,
no. 4 (August 1999): 713-23, https://doi.org/10.1023/A:1005480105370; THORDARSON, Thorvaldur and SELF, Stephen,
‘Atmospheric and Environmental Effects of the 1783-1784 Laki Eruption: A Review and Reassessment’; BRAZDIL, Rudolf et al.,
‘European Floods during the Winter 1783/1784: Scenarios of an Extreme Event during the Little Ice Age’.

8 BRAZDIL, Rudolf et al., ‘European Floods during the Winter 1783/1784: Scenarios of an Extreme Event during the Little Ice
Age'.

8 BRAZDIL, Rudolf et al.
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surrounded by hills of ice, a circumstance never known before in our

memory...

Munich (Bavaria), Jan. 19. On the 6™, 7t and 8% of the present month,
Reamur’s thermometer was at 163/2 below the point of congelation (-27°C),

three quarters of a degree lower than 1709.

At Heidesburgh in the Palatinate, the cold is said to be almost
insupportable, and the dread of the inundations on the snow’s melting so
alarming, that the inhabitants near the rivers Rhone and Main have packed

up their effects, to be in readiness to move on the first signal.

...at Rotterdam there is the largest fair on the ice ever known, and with

playhouses, and other places of diversion.

Hungary, Jan. 20. After deep snow and severe cold, a sudden thaw took
place, Dec. 27, 28, 29. Reamur’s thermometer stood for those three days
ten degrees below the freezing point (-12.5°C). The Danube and the river
of Maros have exceeded their bounds, and occasioned the greatest
destruction in their course. The greatest damage was at Newzaz and
Arrad; the latter city is entirely under water, and the inhabitants of the
greater part of the houses were obliged to go to the tops of them for refuge.
Dec. 30. the misfortune was heightened by a frost, which covered the
streets and houses with ice; the frost increased till the 5™ of this month, so
that the thermometer stood on that day at 23 1-half below the freezing
point (-29.37°C). On the 7" of this month it diminished 7 deg.%®

86 URBAN, Sylvanus (John Nichols), The Gentleman’s Magazine; and Historical Chronicle, 54:139-40.
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Figure 1:5 Flood marks of the River Elbe, Castle Rock, D&é¢in, Czech Republic

View of the castle rock in Décin showing high water marks for R. Elbe (l;)hoto J. KaSparek)
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Figure 1:6 Flood marks of the River Main on the city fortification, Eibelstadt near

Wadarzburg

J. Herget et al (Creative Commons)
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Figure 1:7 Epigraphic marking showing water level of 28 February 1784 (above the

window of the Cochem water gauge) due to severe flooding of the River Mosel
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Photo SurfGuard https://www.flickr.com/photos/surfquard/14674535080/in/photolist-omJQ2w-0BcREQ-0CXZPg/ Creative
Commons
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Rome, Feb. 6. Such a vast quantity of snow has fallen during the last week,
that the post could not get over the mountains, although 600 workmen

were employed in clearing the road.?’

Paris, Jan. 30. Since a month the cold has been very severe in this capital
and in its surroundings. There is no single day without snowfall and the
frost does not allow one to clear the streets. As there is one foot of snow
in Paris, it suggests there are three feet in the countryside and on the

roads; everywhere was blocked.88

The Northampton Mercury Jan. 12 printed the following reports:

The Frost was never known in the Memory of Man so severe as on
Tuesday and Wednesday last. The Severn was frozen over for Miles
together, and various are the Accounts of the People and Cattle that
perished. Last Week, during the severe Weather, the Post-boy from

Dumfries to Thornhill was found frozen to death upon his Horse.#°

And on the 23™ of February the same paper published a letter concerning the weather

conditions in North Wales which stated that:

The oldest Man living does not remember such a Fall of Snow in those
Parts as they have had this Winter. In many Places it is 12 Feet (3.66 m.)

87 URBAN, Sylvanus (John Nichols), 54:139-40, 221; WOOD, Charles A., ‘Climatic Effects of the 1783 Laki Eruption’;
GRATTAN, John, BRAYSHAY, Mark, and SADLER, Jon, ‘Modelling the Distal Impacts of Past Volcanic Gas Emissions.
Evidence of Europe-Wide Environmental Impacts from Gases Emitted during the Eruption of Italian and Icelandic Volcanoes in
1783’; THORDARSON, Thorvaldur and SELF, Stephen, ‘Atmospheric and Environmental Effects of the 1783-1784 Laki
Eruption: A Review and Reassessment’.

8 DEMAREE, Gaston R., ‘The Catastrophic Floods of February 1784 in and around. Belgium — a Little Ice Age Event of Frost,
Snow, River Ice ... and Floods.’, Hydrological Sciences—Journal-Des Sciences Hydrologiques, 51, no. 5. Special issue:
Historical Hydrology (October 2006): 878-98, www.meteo.be/meteo/download/en/520459/pdf/rmi_scpub-1141.pdf quoting from
the Gazette de Leyde, Supplément, 6 février, 1784.

8 ANON, ‘The Frost Was Never Known in the Memory of Man...", Northampton Mercury, 12 January 1784,
https://search.findmypast.co.uk/bna/ViewArticle?id=BL%2F0000317%2F17840112%2F003%2F0002&browse=true.
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deep, so that they have been obliged to house all their Cattle, and the

Roads are rendered almost impassable.®°

The Gentleman’s Magazine reported that on the 30 of January “A man walked across
the River Thames, on the ice, at low water, from Rotherhithe to Wapping new stairs.”%"
In York, the River Ouse “was frozen so firmly, that during eight successive weeks, it

was frequented by the most timid with the utmost confidence.”?

The maijority of canals in Flanders were frozen over shortly after the 20t of December
and remained so until the end of February and beginning of March when the thaw set
in. According to Blomme, at Dendermonde in east Flanders the frost lasted from the
8t of December until the 215t of February, and the River Scheldt was frozen over from
18" of December and opened again on the 25" of February. There were freezing
temperatures for the whole of March thus making for a late spring.®® However, once
the thaw started it was very rapid. The huge quantities of ice and snow that had built
up over the winter melted rapidly, filling the rivers with so much water that they were
unable to cope with removing it, thus bursting their banks, and flooding the
neighbouring towns and villages. The following report gives a graphic description of

the flooding that took place around the town of Louvain, in the Scheldt catchment area:

Due to abundant snow that had fallen in and around the Walloon Brabant,
when the thaw set in on the 215t (February), the water and snow could not
soak away, making our rivers swollen beyond description, and flooding
nearly the whole town. It started around midnight of the 23" to the 24t of

this month, while everybody was fast asleep; shouting and yelling to one

% ANON, ‘A Letter from North Wales Says...", Northampton Mercury, 23 February 1784,
https://search.findmypast.co.uk/bna/ViewArticle?id=BL%2F0000317%2F17840223%2F011%2F0002&browse=true.

9" URBAN, Sylvanus (John Nichols), The Gentleman’s Magazine; and Historical Chronicle, 54:143.

92 HARGROVE, William, History and Description of the Ancient City of York : Comprising All the Most Interesting Information,
Already Published in Drake’s Eboracum; Enriched with Much Entirely New Matter, from Other Authentic Sources, and lllustrated
with a Neat Plan of the City, and Many Elegant Engravings, vol. 1 (York: W. M. Alexander, 1818), 261,
https://drive.google.com/file/d/0B9TdD8sEmgyvX3JXcW5pVzFzeWc/view.

% DEMAREE, Gaston R., ‘Hydrolog. Sci. J.’; BLOMME, A, Les Manuscrits Des Cinque Chroniques de Termonde.
Oudheidkundige Kring Der Stad & Des Voormaligen Lands van Dendermonde, Gedenkschriften Tweede-Reeks, D IV
(Dendermonde, Netherlands, 1892), 246 in DEMAREE, 2010. Demarée has transcribed many contemporary accounts of the
severe winter in the above paper.
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another, everybody in danger of his life tried to save himself (by going) to
the second floor and attic of his house. It was horrible; at 10 o’clock in the
morning of the 24" what a level the waters have reached...Outside and
within the Canal Gate, as far as the eye could see: nothing other than water.
Like the River Dijle, which seriously overflowed its banks on all sides, the
River Voer did the same. In short, the whole Lower Town was flooded; there
was no street that was not like a stream. (Lovens-Nieuws, no 9, Sondag 29
Februarii 1784, pp. 130-131)%

The long winter of 1783-1784 affected not only Europe, but also the eastern United
States, where it has been described as one of the three worst winters during the 18t
century, the others being 1740-1741 and 1779-1780. The winter began in mid-
November and lasted until spring, during which time Chesapeake Bay was iced over,
thus closing many channels and harbours; the Mississippi River was frozen over at
New Orleans between 13" and 19t of February, and after the ice had melted, the river
was inundated with broken ice, floes reaching as far as the Gulf of Mexico some 100
kilometres to the south.® The period from December 1783 to February 1784 saw the
lowest winter average temperature of -3.8°C, ever recorded. This is 4.8°C lower than

the 225-year average.%

In order to emphasize the harshness of the winter during 1783-1784 in the eastern

United States, Ludlum, 1966, compiled the following records:

Longest in early American history (last snow in late April),
Near record depth of snow cover,

Near record low temperatures,

% DEMAREE, Gaston R., ‘Hydrolog. Sci. J.’

% THORDARSON, Thorvaldur and SELF, Stephen, ‘Atmospheric and Environmental Effects of the 1783-1784 Laki Eruption: A
Review and Reassessment’; WOOD, Charles A., ‘Climatic Effects of the 1783 Laki Eruption’.

% SIGURDSSON, Haraldur, ‘Volcanic Pollution and Climate: The 1783 Laki Eruption’, EOS 63, no. 32 (10 August 1982): 601-3,
https://doi.org/10.1029/EO0063i032p00601; D’ARRIGO, Rosanne et al., ‘The Anomalous Winter of 1783-1784: Was the Laki
Eruption or an Analog of the 2009-2010 Winter to Blame?’
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Greatest seasonal snowfall ever in New Jersey,

Longest period of below zero temperatures ever in New England,
Longest freezing ever of Chesapeake Bay,

Longest and coldest winter in Maine,

Freezing of Charleston Harbour (ice skating occurred),

Freezing of Mississippi River in New Orleans,

Ice floes in Gulf of Mexico 100 km south of New Orleans.®”

The cold winter also caused ice bridges to form over the St. Lawrence River near
Quebec City, Canada during the years 1784, 1785 and 1787.%8 For some, however,
the long cold winter began in the early summer of 1783. Inuit legends chronicle the
story of the Kauwerak people living in extreme northwest Alaska some 5000 kilometres
from Quebec, which tell of a disastrous summer of extreme cold, famine, deserted
villages and death; this led to it being called, “the summer that did not come”. The
legends have been backed up by Alaskan tree ring data that seem to point to a Laki
connection. Nevertheless, despite this evidence, the effect of the Laki eruption on the

climate of North America remains controversial.®°

The question that now arises is whether the Laki eruption was the driving force behind
the severity of the 1783-1784 winter, or if there was some other reason. Benjamin
Franklin writing in 1784 certainly thought that the eruption was to blame. See Chap.
1:3:3. This idea was generally accepted until a paper by D’Arrigo et al, 2011,
convincingly suggested that the extreme harshness of the winter was caused by a

combined negative phase of the North Atlantic Oscillation (NAO) and an EIl Niho-

9 LUDLUM, David McWilliams, Early American Winters, 1604-1820, vol. 1, 2 vols, History of American Weather (Boston, Mass.:
American Meteorological Society, 1966); WOOD, Charles A., ‘Climatic Effects of the 1783 Laki Eruption’.

% HOULE, Daniel, MOORE, Jean-David, and PROVENCHER, Jean, ‘Ice Bridges on the St. Lawrence River as an Index of
Winter Severity from 1620 to 1910’, Journal of Climate 20 (15 February 2007): 757—64, https://doi.org/10.1175/JCL14025.1.

% HOULE, Daniel, MOORE, Jean-David, and PROVENCHER, Jean; D’ARRIGO, Rosanne D. and JACOBY, Gordon C.,
‘Northern North American Tree-Ring Evidence for Regional Temperature Changes after Major Volcanic Events’, Climatic
Change 41, no. 1 (January 1999): 1-15, https://doi.org/10.1023/A:1005370210796; JACOBY, Gordon C., WORKMAN, Karen
W., and D’ARRIGO, Rosanne D., ‘Laki Eruption of 1783, Tree Rings, and Disaster for Northwest Alask Inuit’, Quaternary
Science Reviews 18, no. 12 (1999): 1365-71; D’ARRIGO, Rosanne et al., ‘The Anomalous Winter of 1783-1784: Was the Laki
Eruption or an Analog of the 2009-2010 Winter to Blame?’
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Southern Oscillation (ENSO) warm event, a situation which also occurred during the
winter of 2009-2010.7% However, various authors had already begun to query the role
played by Laki in causing this bad weather. Sadler and Grattan, 1999, concluded that:
“There is little doubt that volcanic activity has a climatic effect but the historical
temperature record indicates a surface cooling that in most cases falls within expected
annual variation,” and Brazdil et al, 2009, were of the opinion that: “The winter 1783-

1784 can be taken as a typical, if severe, winter during the ‘Little Ice Age™.1%’

1:4 Conclusion

In this chapter we have reviewed the geology of Iceland and placed Laki within this
context. The eruption of 1783-1784, which was the second largest basaltic lava flow in
recorded history, proved catastrophic, killing the majority of the island’s livestock,
mainly through chronic fluorosis, and over 20% of the population through starvation; it

also left its mark over most of the Northern Hemisphere.

Writing in his journal, Gilbert White said that “The summer of the year 1783 was an
amazing and portentous one, and full of horrible phenomena”. The beginning of
February saw a two-month long period of devastating earthquakes in Sicily and
southern lItaly which killed an estimated 35,000 to 50,000 people and destroyed many
towns and villages. In the second half of the year, minor quakes and tremors occurred
in France, the Low Countries, Germany and Switzerland. Unfortunately, the misery of
the Calabrian earthquakes was compounded by eruptions of Etna, Stromboli and
Vulcano during the second half of February. There was also more volcanic activity in
Iceland, with the short-lived Island of Nyey being formed by a submarine eruption

during the early part of the year.

% D’ARRIGO, Rosanne et al., ‘The Anomalous Winter of 1783-1784: Was the Laki Eruption or an Analog of the 2009-2010
Winter to Blame?’; ANGELL, J. K. and KORSHOVER, J., ‘Surface Temperature Changes Following the Six Major Volcanic
Episodes between 1780 and 1980’, Journal of Climate and Applied Meteorology 24 (September 1985): 937-51,
http://dx.doi.org/10.1175/1520-0450(1985)024<0937:STCFTS>2.0.CO;2; WOOD, Charles A., ‘Climatic Effects of the 1783 Laki
Eruption’; THORDARSON, Thorvaldur, ‘Volatile Release and Atmospheric Effects of Basaltic Fissure Eruptions’;
THORDARSON, Thor and SELF, Stephen, ‘The Laki (Skaftar Fires) and Grimsvétn Eruptions in 1783—1785’; THORDARSON,
Thorvaldur et al., ‘The 1783-1785 A.D. Laki-Grimsvoétn Eruptions 1l: Appraisal Based on Contemporary Accounts’; BRAZDIL,
Rudolf et al., ‘European Floods during the Winter 1783/1784: Scenarios of an Extreme Event during the Little Ice Age’.

91 SADLER, J. P. and GRATTAN, J. P., ‘Volcanoes as Agents of Past Environmental Change’, Global and Planetary Change
21 (1999): 181-96,
http://cadair.aber.ac.uk/dspace/bitstream/handle/2160/236/Volcanoes%20as%20agents%200f%20past%20environmental %20c
hange.pdf?sequence=1&isAllowed=y; BRAZDIL, Rudolf et al., ‘European Floods during the Winter 1783/1784: Scenarios of an
Extreme Event during the Little Ice Age’.
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Perhaps the most notable effect of the Laki eruption was the appearance of the hot,
dry, sulphurous fog which spread over much of the northern hemisphere from North
America in the West, to China in the East. It made the eyes smart, triggered
headaches, and caused considerable suffering to asthmatics and those suffering from
other bronchial complaints. In places, crops were damaged either by acid rain or acid
volatiles in the fog. There were heatwaves throughout northern and western Europe,
but a bitterly cold summer over the eastern North American seaboard. Not all the
effects were bad, however, as record harvests were reported from eastern and
southern Europe. One strange effect was to make the sun appear blood red owing to

the density of the haze.

From July to September the fog was accompanied by violent storms with much thunder
and lightning, hurricane force winds, driving rain and the occasional fireball. From all
over Europe there were reports of loss of life and structural damage to a great many
buildings. Inevitably, the general public were extremely worried by these events, so
much so in fact, that the French astronomer, de la Lande, was induced to write a letter,
which was widely published in Britain and France, emphasising the fact that these
phenomena were not so unusual after all. Gennari, writing from Padua said the same

reassurances were being made in Italy.

The winter of 1783-1784 proved to be long and hard with record snow falls and low
temperatures in many places. The River Thames in London was frozen over, as were
the Dutch canals, and many European rivers. When the thaw came, rivers burst their
banks through being overburdened with melted snow and ice which was unable to soak
away due to the frozen or waterlogged ground: there was severe flooding in many
places which caused great distress for the people. According to Brazdil et al, 2009,
“The floods during the winter 1783/1784 are the most spectacular covered by
instrumental and documentary data at the broader European scale and provide a
valuable insight into the severity and magnitude of such events.”'%? In this connection
we have looked at the epigraphic markers that were used to record these events and

192 BRAZDIL, Rudolf et al., ‘European Floods during the Winter 1783/1784: Scenarios of an Extreme Event during the Little Ice
Age'.
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can see that they are useful even today to compare recent flooding with past and
possible future inundations. To quote Brazdil, “Learning from past events remains an
important step in better understanding and providing more effective protective

measures for possible future events”. 193

Finally, it would appear that Franklin and other commentators may have been incorrect
in ascribing the severe winter conditions in 1783-1784 to the Laki eruptions. There had
been disquiet about this theory for some time, but the matter now seems to have been
resolved by D’Arrigo et al, who suggest that the conditions were most likely caused by
a combined negative phase of the North Atlantic Oscillation and an El Nifio-Southern

Oscillation warm event.

103 BRAZDIL, Rudolf et al.
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CHAPTER 2 — Literature

The 1980s saw a growing interest in the effects that volcanic eruptions had on global
climate. This was due in no small measure to the eruption of Mount St. Helens in May
1980, and thirty years later, the eruption of Eyjafjallajokull in April 2010 which caused
the closure of Europe’s air space for six days, and affected the economic, political and
social activities in Europe and countries across the world.'%* Unsurprisingly, the main
attention has focussed on large explosive eruptions such as Krakatau 1883, Tambora
1815 and Mt. St. Helens 1980. However, since the 1990s, and the publication of a
series of papers by Thordarson and his colleague, Stephen Self, which emanated from
Thordarson’s PhD thesis entitled, “Volatile Release and Atmospheric Effects of
Basaltic Fissure Eruptions”, the Laki eruption has become something of a growth
industry. Not that Laki was unknown to the scientific community beforehand, but also,
it was partly due to Thorarinsson’s paper, “Greetings from Iceland: ash-fall and volcanic
aerosols in Scandinavia”, that really put Laki on the map and introduced it to a far larger
audience.'% In addition, it was fortuitous that interest in the Laki eruption was further
stimulated by inter-disciplinary research into a variety of related topics viz: traces of
volcanic sulphate found in Greenland ice-cores;'% long chronologies of tree-ring and
pollen records, indicating periods of environmental stress;'%” the long-distance
transportation of Icelandic micro-tephras'® and archaeological research into the

desertion of settlements due to external forces.9°

194 WIKIPEDIA, ‘Effects of the April 2010 Eyjafjallajokull Eruption’, Wikipedia, 29 January 2016,
https://en.wikipedia.org/wiki/Effects_of_the_April_2010_Eyjafjallaj%C3%B6kull_eruption; DURAND, Michael, ‘Greetings from
Iceland: Ash-Falls and Volcanic Aerosols in Scandinavia. Geografiska Annaler 63A, 109-18.", Progress in Physical Geography
31, no. 1 (February 2007): 89-93, https://doi.org/10.1177/0309133307073887.

%5 THORDARSON, Thorvaldur, ‘Volatile Release and Atmospheric Effects of Basaltic Fissure Eruptions’; THORARINSSON,
Sigurdur, ‘Greetings from Iceland: Ash-Falls and Volcanic Aerosols in Scandinavia’, Geografiska Annaler Series A-Physical
Geography 63, no. 3/4 (1981): 10918, http://www.jstor.org.distant.bu.univ-
rennes2.fr/stable/520822?seq=1#page_scan_tab_contents.

1% HAMMER, C. U., CLAUSEN, H. B., and DANSGAARD? W., ‘Past Volcanism and Climate Revealed by Greenland Ice Cores’,
Journal of Volcanology and Geothermal Research 11 (1981): 3-10, http://ac.els-cdn.com.distant.bu.univ-
rennes2.fr/0377027381900718/1-s2.0-0377027381900718-main.pdf?_tid=53fd839e-4ea5-11e7-8aed-
00000aacb361&acdnat=1497185944_9d977e60da09724a0759655fe24 153ff.

197 BAILLIE, M. G. L. and MUNRO, M. A. R,, ‘Irish Tree Rings, Santorini and Volcanic Dust Veils’, Nature 332 (24 March 1988):
34446, https://doi.org/10.1038/332344a0; BAILLIE, M. G. L., ‘Dendrochronology and Past Environmental Change’,
Proceedings of the British Academy 77 (1992): 5-23, http://www.britac.ac.uk/pubs/proc/files/77p005.pdf; PAYNE, Richard J.,
EDWARDS, Kevin J., and BLACKFORD? Jeff J., ‘Volcanic Impacts on the Holocene Vegetation History of Britain and Ireland? A
Review and Meta-Analysis of the Palynological Evidence’, n/d,
https://pdfs.semanticscholar.org/c6f2/5eb3aafe947103bb2ffe902d33b3f281d960.pdf.

1% DUGMORE, Andrew, ‘Icelandic Volcanic Ash in Scotland’, Scottish Geographical Magazine 105, no. 3 (1989): 168-72,
https://doi.org/10.1080/14702548908554430.

1% BURGESS, C., ‘Volcanoes, Catastrophe and the Global Crisis of the Late Second Millennium BC’, Current Archaeology 117,
no. Disasters special issue (08/2012 extract on line 1989): 325-29, https://www.archaeology.co.uk/articles/features/volcanoes-
catastrophe-and-the-global-crisis-of-the-late-second-millennium-bc.htm; DODGSHON, R. A., GILBERTSON, D. D., and
GRATTAN, J. P., ‘Endemic Stress, Farming Communities and the Influence of Icelandic Volcanic Eruptions in the Scottish
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A random selection of recent publications showed that there were authors from 67
towns in 21 countries who were actively engaged in working on Laki. The following
table of four popular websites illustrates the number of hits that the name Laki

generated at the time of writing, 215t August 2020.

Table 2:1 Laki hits on four popular websites 21t August 2020

Site Search terms
Laki Laki vollcano Laki volcano Laki eruption Volcano Laki
eruption

Google 207.000.000 114.000 401.000 219.000 384.000
Yahoo 14.800.000 46.000 54.500 55.200 98.700
Bing 15.000.000 45.700 54.300 35.500 98.500
Google 773.000. 4.870 3.940 6.400 3.940
Scholar

Admittedly, whilst the majority of hits solely under the name of Laki, have nothing to do
with the volcano — Laki being the eponym for a multitude of different things which range
from the name of a credit card, a hotel in Macedonia, to a character in a Manga novel,
amongst others — there are many thousands that do, and it is these that we will now

examine.

The literature relating to the Laki eruption and the winter of 1783-1784 can be divided

into three main sections, namely:

1. Contemporary and near contemporary
2. Academic

3. Popular

Highlands’, Geological Society, London, Special Publications, Special Publications, 171 (2000): 267-80,
https://doi.org/10.1144/GSL.SP.2000.171.01.20.

68

HELLMAN, Geoffrey. The Laki volcanic eruption of 1783-1784 : a reappraisal and reinterpretation of the consequences of the event in Europe. Villain or fall guy ? - 2021



2:1 Contemporary and Near Contemporary Records

There are many different records that fall under this category, perhaps the most
important being eyewitness accounts. These are often in the form of diaries, journals,
and common-place books, but the means by which the general public were acquainted
with information, especially from abroad, was most often by letters and reports that
were published in local newspapers. However, we must be very careful not to take all
such reports at face value as they may include elements of conjecture and hearsay. A
well-known example of this is the statement made by Benjamin Franklin in 1784 that
“During several of the summer months of the year 1783, when the effect of the sun's
rays to heat the earth in these northern regions should have been greater, there existed
a constant fog over all Europe, and great part of North America”.''® One cannot be
certain where Franklin obtained his American information, as he was living in France
during the period from June to December 1783. We can only surmise that he may have
based his idea on a speculation by de Lamanon, or possibly a report emanating from
one of the trading companies working on the northwest coast of America such as the

Hudson’s Bay Company or the North West Company.'!"

Unfortunately, we cannot regard eyewitness accounts as reliable or even useful unless
it can be shown that the informant was contemporaneous with, and in the vicinity of
the described event, and that he had recorded these events within a short space of
time afterwards; and if he was just a reporter, that he had accurately communicated
the oral or first-hand written reports that he had obtained. Even when these parameters
are satisfied, simultaneous eyewitness accounts of the same event may substantially
differ.

2:1:1 Eyewitness Accounts of the Laki Eruption

Eyewitness accounts of the Laki eruption itself have been critically analysed by
Thordarson, 1995 & 2003 and Thordarson et al, 2003. Apart from describing the

eruption and its immediate aftermath, these records also give us valuable information

10 FRANKLIN, Benjamin, ‘Meteorological Imaginations and Conjectures’.
" STOTHERS, Richard B, ‘The Great Dry Fog of 1783".
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concerning the environment and social response of the population. The most famous
and the most detailed description of the eruption appeared in three Eldrits (Books of
Fire) written by a parish priest, the Reverend Jén Steingrimsson. The first two were
written to accompany letters sent to the authorities in 1783 whilst Laki was still erupting.
The third, which is the most complete, was written to inform the public with this

“chastisement of the Lord for their reformation.”''2

Although Steingrimsson’s Eldrit does contain a few significant errors, we are fortunate
in having other eyewitness accounts which supply additional information enabling us
to correct them. See Table 2:2. Thordarson’s analysis of these sources shows that
their reliability is highly variable, the most accurate and therefore the most reliable
being written by those who actually witnessed the eruption, whilst reporters who were
not witnesses and relied upon hearsay, communicated much fallacious information

about the events, thus making their reports of very little practical use.'"®

A prime example of this, and a very readable, but far from accurate account, based
entirely on hearsay evidence, is “Journal of a Tour in Iceland in the summer of 1809”
by the botanist, William Jackson Hooker, and printed for private circulation in 1811. He
took his information from a translation of a Danish pamphlet written by Magnus
Stephensen and published in 1785.'"4 Stephensen, together with H.C.D.W. von
Levetzow, were sent by the Danish government in 1784 to investigate the Laki eruption
and its effect on the Icelandic community. Stephensen’s descriptions were, to a large
extent, based on Steingrimsson’s accounts, but the facts are often distorted and his
map of the lava flow and vent locations in the northern part of the Sida highlands were

very inaccurate, probably because he never ventured very far into them.'"®

12 THORDARSON, Thorvaldur, ‘The 1783-1785 A.D. Laki-Grimsvétn Eruptions |I: A Critical Look at the Contemporary
Chronicles’, Jokull 53 (January 2003): 1-10; STEINGRIMSSON, Jon, Fires of the Earth: The Laki Eruption1783-1784.

13 THORDARSON, Thorvaldur, ‘The 1783-1785 A.D. Laki-Grimsvétn Eruptions I: A Critical Look at the Contemporary
Chronicles’.

14 STEPHENSEN, Magnus, Kort Beskrivelse over Deri Nye Vulcans lldsprudning i Ves- Ter-Skaptefields-Syssel Paa Island i
Aaret 1783. (A Short Description of the New Volcanic Eruption in WesternSkaftafellshire in the Year 1783. (Copenhagen,
Denmark: Nicolaus Mdller, 1783); HOOKER, William Jackson, Journal of a Tour in Iceland in the Summer of 1809, Unpublished
(Yarmouth: Printed by J. Keymer, 1811), 407-26,

http://baekur.is/en/bok/000180699/0/11/Journal_of a_Tour_in_Iceland_Bls_11.

15 THORDARSON, Thorvaldur, ‘The 1783-1785 A.D. Laki-Grimsvétn Eruptions |I: A Critical Look at the Contemporary
Chronicles’; PALSSON, S, Ferdabdk Sveins Palssonar: Dagbaekur og ritgerdir 1791-1797(The travel account of Sveinn Palsson.
Notebooks and essays through 1791-1797), 2nd ed. (Reykjavik: Orn og Orlygur, 1983).

70

HELLMAN, Geoffrey. The Laki volcanic eruption of 1783-1784 : a reappraisal and reinterpretation of the consequences of the event in Europe. Villain or fall guy ? - 2021



FELL PUE EBJL Ul USTUAN

£g/| (uondnis 1je) said eyeys ayi jo suondudsap sy} 0} SUOHIPPE ‘8114 4o Hoog

UDSS[E4 ULIBAS

88/ | Jaquianop FZ HEqISId

il JUED|OA ERIS Ay} uo uonduosap aledwon vy

uosswubuiels uor

98/} aunr

Upgz ussuaydalg ‘| Ag [enngal e ui;
panasald S| JUAIUOD S) L0 UOIIELLION|
-150| 51 1duos [euibuo ay “paysigndup

£/ ] Ul pUE|ad| WaYUop Ul 8ZEL JIUED|0A 8L J0 s108ys sjgndediad syl Inogy

uossiniag uop

ga, | usbeyuadon

caj | Jeak ayl ul alys|EYENS Walsaan w uondnie JueDjoA mau syl jo uonduasep poys v

uasuaydalg snubepy

8.1 Buudg ur usnupp

s1oays snouea sy pue uondnie sy Jo ssesboud Lnguoliebeys ul panesqo!
SEM ) SE ‘c8/ | JEaf 8yl ul pUB[ED| WAISE] Ul IN0 S30Ig 1EY] 81U YUES ayl jo Aols ay

UDSS[E4 ULIBAG

aJ | Aenigaq yigg usbeyuadog

W[OH |\ INpUnWaes

£a/ | Jaquiada(] uabeyuadon

mmt_mm_}m_fc__ucm_mu_c_m__u_;tmm_mf F_._n_nd,w
PUE[33] Ul B.IYS||2JBYEHS-LIBISBfA Ul uodnI] U} Uo aAjeLEl Vi

UosSyUIg Ugr

£0/ | UMy Ul ualum ‘pajepun

alys|jaieyeys ybnoiyy anyse|npy Woy puejad-S SSoIde;
SS0JJE YUOj pUB ¥OBQ Paj|aiel} £9/ | Jawwns ayl ul oym ‘uewdbia)o auo Ag uonejsy

uosswiolg Jeurg

£8/} 18Q01D0) Ul UBNUM “PalEpUN

UOSSULEIOL| puslansy AQ aniELEp

UOSSULEIOY| UMY

£g/| Jequaldeg 15|

SIIS||EYEYS UI8ISaf 0 JUSYS UOSSpUNWIpnS) JNpAT woy JanaT

UoSspunwgns InghT

£8/1 1snbBny 151£ inpolpeuey

uepiddojuog usbe oy 1ana| sBlogpuans JUBISISSE WOY 10EI1X]

Biogpuang

£8/1 ¥snbny 15| “piyEqISaId

uossuop IWelg puelansy o1 18339| B WOy ABWWNS

uosswubuiels uor

£a/l By g1z imsneppelzegniyiny

BIIYS|[2JBYERS Ul 214 YLD BU} N0gY

uossje|Q ingInbig

£8/ | By yipg imsnepjelsegniyiry

coJ | Jeal ayy ul anys|aeyeys ul uondnia ayl Jo anjeueu ani ing “ajdwis

uossje|Q inginbig
pue uosswubuialg uop

£g/1 1snBmyg yi5)

ussyoug Aindaq o) 1eR8) sussusydals 108814 WOY J2EIX]

uasuaydalg InejQ

£o/1 1snbmy puz

UOSSpUNWgND INgAT Woy 1e)aT

UOSSpUnWgnD InpAT

£8J1 AInp gz erexQ

[EPOUL 198}31d JBIUD) 01 IIYS|[BEYENS-/\\ O JUsys Uosspunwgns ingi1 Aq podsy

UoSspunwgns InghT

£841 AN yipz inwoyseplis

aosawwon onsiodouoyy [BADY 8yl 40 UDISING PUEED| 8y Jo Slojoan(] 2yl o} uoday

Braguayoung 0 ueyop

£821 Ainp y3L npessielol

1ana| suasyoug usbe woy 1oenxg

UOSSHUIT Ugr

£8l L Ane uiy ‘yeqisalg

SIIYS||AIBYEYS LIA}SEM Ul ISINGIN0 JIUBI|OA JUE238] 8Y] Jo wnipuadwod poys vy

uosswubuiag uop

SIUSWILo T

L

s1oyInYy

TO0¢ UOSIEPIOL] WW0Y payipo)y] Uondnia e | 8yl J0 SIUN0J0E AJelodileiios 1810 pue JIpg z.¢ 9/9EL

71

HELLMAN, Geoffrey. The Laki volcanic eruption of 1783-1784 : a reappraisal and reinterpretation of the consequences of the event in Europe. Villain or fall guy ? - 2021



2:1:2 Newspapers and Journals

The unusual weather that occurred during the summer of 1783, and the winter of 1783-
1784 was often reported in contemporary newspapers and journals. However, the
spread of intelligence in the 18" century often took weeks or even months to reach the
newspapers. The following table, 2:3 shows just how slowly information regarding the
Laki eruption percolated through from Iceland to European cities, having arrived at

Copenhagen on 15t of September 1783."16

It is interesting to note the difference in time that the news took to arrive at different
destinations throughout Europe after its arrival in Copenhagen on 15t of September,
viz. 17 days to reach The Hague; 21 days, St. Petersburg; 25 days, London; 29 days,

Paris; and 54 days, Barcelona.

As we saw in Chapter 1, many British publications carried news regarding bad weather
in Europe and elsewhere, as well as local information. Grattan and Brayshay use these
to great effect in their paper: An Amazing and Portentous Summer."" In this they not
only analyse weather reports from nineteen British newspapers and journals, but also
ascertain how the population as a whole reacted to these strange phenomena. It
seems that the educated classes calmly regarded these events as a natural product of
nature, whilst the superstitious country people regarded them with a sense of fear and

apprehension.

Gratton and Brayshay are of the opinion that the newspapers of the time were read
mostly by the well-educated and wealthier classes, but this may not necessarily have
been the case.’® It can be argued that literacy was not particularly high during the 18t
century, or at least not amongst the poorer classes, but some contemporary observers
seemed to think otherwise. . In 1726, César de Saussure wrote a letter to his family in

Switzerland, in which he said:

16 DEMAREE, Gaston R. and OGILVIE, Astrid E. J., ‘L’éruption Du Lakagigar En Islande Ou “Annus Mirabilis 1783”. Chronique
d’'une Année Extraordinaire En Belgique et Ailleurs’, 136.

7 GRATTAN, John and BRAYSHAY, Mark, ‘An Amazing and Portentous Summer: Environmental and Social Responses in
Britain to the 1783 Eruption of an Iceland Volcano’.

18 GRATTAN, John and BRAYSHAY, Mark.
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Table 2:3 First newspaper reports of the Laki eruption in some European cities.

(after Demarée and Ogilvie 2016)

18 September The Hague Oprechte Donderdagse Haarlemse Courant
19 September Vienna Das Wienerblattchen

20 September Louvain L'Esprit des Gazettes, Feuille hebdomadaire
20 September Vienna Wiener Zeitung

22 September Brussels Gazette des Pays-Bas

22 September St Petersburg | St. Peterburgische Zeitung

23 September Derby Derby Mercury

25 September Stockholm Dageliga Tidningar, Eller Dagligt Allehanda
26 September London The London Gazette

27 September Ghent Den Vlaemschen Indicateur

27 September Florence Gazetta Universale

29 September Reading Reading Mercury

30 September Leeds Leeds Intelligencer

30 September Manchester Manchester Mercury

30 September Paris Gazette de France

1st fortnight in October | Bouillon Journal politique, ou Gazette des gazettes
1 October Edinburgh Caledonian Mercury

1 October Luxembourg |Journal historique et littéraire

1 October Berne Nouvelles de divers Endroits

2 October Hereford The British Journal or Pugh's Hereford Journal
3 October Chelmsford Chelmsford Chronicle

3 October Belfast The Belfast News-Letter

4 October Brussels Journal politique de Bruxelles

4 October Newcastle The Newcastle Chronicle

4 October Norfolk Norfolk Chronicle

8 October Warsaw Suplement do Gazéty Warszawskjey

10 October Avignon Le Courrier d'Avignon

15 October Wroclaw Schlesische privilegirte Zeitung

17 October Madrid Gazeta de Madrid

24 October Lisbon Supplemento a' Gazeta de Lisboa

25 October Barcelona Gazeta de Barcelona

HELLMAN, Geoffrey. The Laki volcanic eruption of 1783-1784 : a reappraisal and reinterpretation of the consequences of the event in Europe. Villain or fall guy ? - 2021

73




All Englishmen are great newsmongers. Workmen habitually begin the day
by going to coffee-rooms in order to read the latest news. | have often seen
shoeblacks and other persons of that class club together to purchase a
farthing paper. Nothing is more entertaining than hearing men of this class

discussing politics and topics of interest concerning royalty. 9

Fifty years later, another observer noted that: “Our peasantry now read the ‘Rights of

Man’ on mountains and moorside and by the wayside.”?°

The eighteenth century saw a vast increase in the production of newspapers. In 1712,
there were 12 London newspapers, and about 23 provincial papers by 1723. New
papers were produced throughout the century and annual sales rose rapidly, from
about 2.5 million in 1713, to 7.3 million in 1750, 12.6 million in 1775 and 16 million in
1801.1%1

It can be argued that the huge expansion in newspaper production during the 18%
century cannot be accounted for just by selling papers to the well-educated and
wealthier classes, but by sales to the less well-off, to the man in the street, as depicted
by de Saussure. To add credence to this argument, it is worth considering the following

from James Lackington’s Memoirs, first published in 1791.

Before | conclude this letter, | cannot help observing, that the sale of books
in general has increased prodigiously within the last twenty years.

According to the best estimation | have been able to make, | suppose that

1% van MUYDEN, Madame, A Foreign View of England in the Reigns of George | and George Il : The Letters of César de
Saussure to His Family. (London: John Murray, 1902), 162,
https://books.google.fr/lbooks?id=7_wJAWAAQBAJ&pg=PA162&Ipg=PA162&dg=all+englishmen+are+great+newsmongers&sou
rce=bl&ots=E 16Ju6c80L&sig=iol-6cOhhQWL8ISJIKO5yzmAY 1M&hl=en&sa=X&ved=0ahUKEw;j--
N