



























































opposite direction. If this were the case than it would appear that there was a response
lag across Europe, perhaps similar to the lags seen in the extreme variance curves of
tree-ring widths (pp. 76-7). The period AD 1312-20, where there is no correlation,
may indicate chaos in the response of oaks to the climatic shift. The logic would
thercfore be that change was not instantaneous as it takes a few years to completely
change the global atmospheric system. There are also possible geographical variations

in climatic inertia that needs to be considered.

It 1s worth noting the coincidence of dates between the end of the AD 1294-7 famine
and the beginning of asynchronous behaviour in AD 1298; and the AD 1312-20
period, the height of the European Famine. It is however not possible to explain the
reason behind the different responses between Ireland and the rest of Europe sinee
climate, as we perceive it, suggests that change was roughly synchronous. Oaks
responses provide a different perspective to this climatic shift. However because we
have no real idea why oaks behave as they do we have no way of explaining why

there are two different responses.

It is also worth noting that there were major environmental changes in the early 14™
century, though more in China and East Asia than in Europe. This is believed to have
triggered the latest plague, the Black Death, which lasted until the late 15™ century
though with some later outliers. On the basis of this outbreak and the previous wave
500 BC-AD 550 it is possible to hypothosise that initial plaque outbreaks are
climatically related. They tend to flourish during climatic periods, which in Ireland is

represented by cool, wet and stormy conditions, i.e. the Iron Age and Medieval lulls.
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It is difficult to make definitive comparisons for the rest of the period but in general it
appears, at times, to have been significantly different from England and Europe where
Ireland suffered and over abundance of precipitation Europe suffered from declining
temperatures. lrish Summers were much cooler though the two 16™ century droughts

are odd since they were not noted in Europe.

In conclusion the period AD 1310-1590 is analogous to the Iron Age 1ull of 500 BC to
AD 300 and for this reason the NWAR could be defined as experiencing a ‘Medieval
Lull’. After c. AD 1590 the deterioration in winter temperatures suggests that the
katathermal called the ‘Little Ice Age’ began in Ireland. However it has not been
successfully established whether this is a culmination of the previous three hundred
years of climatic processes or the result of a completely different set of environmental

and climatic conditions.
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Conclusions, Discussion and Recommendations

The aim of the dissertation was to reconstruct climate in medieval Ireland using
documentary and dendfochronological data. This has been successful subject to the
limitations of the data and methodologies. The findings offer new perspectives on
climate in Ireland, in relation to Europe in particular. What follows are the main
conclusions, a discussion that relates climate to Irish history, é.nd the main

recommendations for future research into a hitherto unexplored subject.

Conclusions
Climate
The weather over the last 2,000 years has gone through cycles of warm/cold and
wet/dry. These are not invariable and it appears that various types of solar, climatic
and environmental cycles are active at any one time. Grove (1988 307), for instance,
argues that glacial advances are at 1,000-1,500 year intervals and this appears to be
| one of the medium term cycles but they are intermixed with a variety of short and
long term cycles such as sun spot activity (Lamb 1995 p. 69). Within the North
Atlantic setting there are two added effects. The first is that increased moisture in the
atmosphere causes greater turbulence through the injection of energy, and the second
are the extreme values in the atmosphere as measured by the North Atlantic
Oscillation, which creates greater climatic stress between the two ‘poles’ of Iceland
and the Azores. Also worth noting is the impact of terrestrial and extra-terrestrial

catastrophic events.
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In Europe, the first part of the first millennium AD appears to have been poor up to
around the end of the 4™ century and is associated with the Iron Age Lull of most of
the sub continent. There was a gradual improvement with a peak c. AD 1100-1200 but
was followed by a decline to wetter weather and cooler temperatures. Colder

conditions set in the latter part of the 16™ century.

Ireland tends to follow this pattern but there are some significant differences. Given
the nature of the data and the various caveats, that have been discussed previously, the

following tentative conclusions can be drawn.

e The Iron Age Luli is typified by cool and wet summers and winters and ended
around AD 300, though it is difficult to be precise.

e The Farly Medieval Dry period is identified by mild winters with occasional
severe episodes of Polar origin specific to the NWAR. Warm springs, summers
and autumns were showery but not overly wet. Extremely bad summers, either too
wet or dry, appear to be uncommon but there is insﬁfﬁcient evidence for any
categorical statements.

¢ The beginning of the Medieval Transition is hard to date due to seasonal
differences and any chosen will be arbitrary. To a certain extent change was by
degree with an increase in variability but not a change in climate type. However
three points can be noted:

1. From the mid 11 century the incidence of storminess increases
2. From the mid AD 1090s severe winters increase and were more likely to last

for longer than one year such as AD 1092-1116 and AD 1270-1297
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3. Summers and associated seasons are more difficult to assess due to the
vagueness of the data and the number of unclassifiable seasonal events
particularly around AD 875-80 and c. AD 975. Generally summers appear to
be fairly similar to the earlier period

Overall it appears that from around AD 1050-1100 the climate became more

variable with abnormal seasons lasting longer and westerly cyclonic systems

becoming more turbulent but there does not appear to be major changes in
temperature or precipitation.

The Medieval Lull. The beginning can be dated to AD 1270, when a severe run of

winters began; AD 1298 when cold winters almost disappeared; or from around

AD 1310 when cool and wet weather became predominant. There was a definite

decline in spring, summer and autumn temperatures and increasing precipitation

associated with an intensification of stormy weather from AD 1310 at the latest.

The latter date is, perhaps, preferable but it depends on whether the choice is

temperature or precipitation. Taking the evidence into account it appears that the

AD 1294-7 event was typical of the weather over the previous 250 years with an

increase of intensity after c. AD 1270. After AD 1310, at least, the climate has a

completely different character as measured by temperature and precipitation. It

‘therefore appears that the change is between‘AD 1298-1310. The difference is

clearly seen in Ireland though this does not appear t;) be the case in Europe due to

different regional climate dynamics and perspectives.

The ‘Littlé Ice Age’ in Ireland begins around AD 1588 but there was poor weather

in the other seasons.
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One argument of this dissertation was that there is sufficient evidence to support the
validity of the North West Atlantic Region hypothesis. It has been argued .that climate
dynamics in Ireland can be significantly different to Great Britain and mainland
Europe through the use of climatic and dendrochronoligical data. The north-south
boundary can sometimes be seen in the Irish Sea, but there is a need for more regional
proxy data from England, Scotland, Wales, Brittany, and the northern Iberian
Peninsula for a fuller picture of how climatic patterns shift in space and time. It is also

essential to test whether this region, if it exists, is ephemeral or permanent.

Dendrochronology

As may have been expected an analysis of the tree-ring widths of Quercus could not
be directly related to long term climate and climatic changes due to biological and
environmental factors. There are some hints that some of the changes seen in the
dendrochronological record can be cotrelated with periods of climatic change such as
in the beginning of the 14™ century. However considerable work yet needs to be done
on tree-ring history to elucidate the patterns of change found in the series. The tree-
ring widths also provide evidence that supports the human-environmental relationship

and oak population life cycles.

An elucidation of the oak’s total response to its ecosystem on micro and macro scales
has proved to be difficult, as the disentanglement of biological, climatic and
environmental influences is problematical. The reality is that there is no
comprehensive theory that explains the response patterns of tree-ring widths.

Notwithstanding the methodological problems an attempt was made to provide an
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outline of their history over the last 2,000 years though all suppositions must be

regarded as tentative.

Regional issues came to the fore with the discovery of regional asynchronous
behaviour. While the idea has been explored before now this work indicates that the
boundaries can be geographically located at specific time periods. The nature of the
differences has yet to be discovered but if a theory can be provided that explains the
apparently contradictory evidence, than it may be possible to find enough information

1o compare dendroclimatic and climatic zones or regtons, whatever their life-span.

Many other questions remain unanswered such as the cause of the decline of widths in
AD 700-330 and AD 1410-1445 in Ireland as well as the pan European (including

Ireland) rise from c. AD 1650 to mention but a few.

However the exercise was worthwhile as it gives a different perspective on the
behaviour of oaks. It provided a greater understanding of the biological and
environmential issues pertaining to the ecology of Quercus. Also without the research
on widths the value of indices would not have been appreciated. However it must be
noted that a major research limit was statistical competence. While simple statistics
were understood easily enough, in the higher reaches understanding was primitive i.e.
‘High Correlation is Good’ and ‘Low Correlation is Bad (or just plain different)’.
Most interpretation at this stage was based on the visuai examination of charts that

were often dimly understood.
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Discussion

It 1s worth exploring the relationship between climate and history using the different
perspectives of the research results. It is not the intention to go into any great detail,
but to explore the possible consequences by navigating a safe passage between the
shoals of political and climatic determinism. What, in other words, are the
implications of these perspectives and what does it tell us about the Irish social
history? A full analysis of this interplay is outside the scope of this dissertation, as it
would entail rewriting Irish history. However it behoves the historian to make some
attempt at revision, no matter how limited it is. Whether this 1s relevant to fhe modern

debate on climate change, as often claimed, is perhaps open to question.

It has been noted that Irish agricultural society benefited from a benign climate to
about AD 1270 with the exception of a 25 year period at the turn of the 12® century.
The island supported a mixed agricultoral economy of cattle and grain, famines were
few and though they could be very severe recovery was apparently quick. From the
end of the 13" century medieval expansion appears to have halted and an agricultural
retrenchment took place reflecting the colder wetter conditions of the 14-16™
centuries and the severe winters after AD 1590. This of course is not the whole story
and the impact of infectious diseases; endemic warfare, agricultural innovations and

cultural change were also significant factors in shaping history over this time.

The first major event that we know of is the famine of AD 536 with the laconic
statement of a ‘shortage of bread’. This can not be taken very far as it there is no way
of knowing its intensity or duration, except to say that the impact of the catastrophic

event, possibly of extra-terrestrial origin and discussed fully by Baillie (1995 91-107
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& 1999), must have happened after March. This event is recorded in tree-rings world-
wide, though in Ireland the impact is not so clear and this may be due to the fact that
tree-ring widths were depressed at this time. The Trish widths recovered over the
following two years but declined again during AD 539-45. The impact on the human
population is unclear since we do not have any direct correlation between the annals

and tree-rings widths,

The Justinian Plague followed in AD 545, with recurrences in AD 549 and 556 with
smallpox in AD 554 and 577 and Leprosy (Hansen’s disease) in AD 576. Other
diseases are harder to identify and many were named by 19* century medical
historians, particularly, William Wilde. Modern epidemiologists note that over time
virus and bacteria either become extinct or mutate into something else, either
becoming benign or more toxic and/or virulent and are a function of the never-ending
competition between immune systems and diseases. The combination of ambiguous
diagnostic information and these mutations often make the identification of historic

diseases problematical.

While the mid 6™ century catastrophe was important, in terms of negative impacts on
a global scale, it is important not to take it out of context. For instance it is likely that
the Mediterranean was tectonically active at the plate margins, for example there was
the volcanic eruption of Vesuvius in AD 513 and a major earthquakes in and around
the basin in the 6™ century. (Zinsser 1935 107). A second point is that while the
Justinian Plague was the worst that had been known; it followed the Athenian Plague

of 430 BC; and others in 54 BC; AD 80; AD 165-89 (Plague of Antoninus or Galen);
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AD 250-6 (Cyprian plague); AD 310-13; AD 445-6; AD 467 and AD 477 (ibid. 99-

106).

However the origins of epidemics are complex. There appears to be a general
relationship between climate and spread amongst some diseases such as the plague. In
any environmental catastrophe, there 1s a migration of rodents, their parasites and a
miscellany of viral and bacterial diseases. These diseases usually have a major impact
on populations with no natural immunities. However human disturbances, such as |

landscape clearances, can also have the same effect.

The issue is corhplicatcd by urbanisation, the effects of which have been recognised
since the time of Hippocrates if not earlier. Urban centres are major disease vectors
because of their location, their trade functions and their cultural mores. This is not
only a question of poor sanitation; but also any large agglomerations of people,
whether permanent or temporary, create the conditions by where transfers of DNA
become very straightforward and this allows rapid mutations of diseases into possibly
more virulent and toxic forms. A further issue is the relationship between the
breakdown of sexual mores and the mutation of sexually transmitted diseases, which
tends to be ignored (with the exception of gonorrhoea) until the 16™ century when

syphilis became a major epidemic.

A possible explanation for the plague is that at the global climate downturn in 500 BC
there was major environmental changes to the natural world. This resulted in the
spread of vegetation cohorts to new locations and extinction at the old, followed by

the knock-on effect on the fauna, including the major disease vector, the rodent. The
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spread of rodents would then cause the breakout of infectious diseases and this would
have a major impact on traditional agricultural societies and then travel on the
'existing trade networks. The above chronology suggests waves of plague coming
from Asia and Africa, being channelled through Turkey and inte Europe, becoming
stronger and reaching further west every time culminating in the strongest and last of

the succession, the Justinian Plaque.

The aetiology of these various waves of plague show different characteristics
suggesting that they are all different variants, each more powerful than the previous. It
is likely that as the human population builds up immunity the virus almost completely
dies out except for the mutations that survive through random natural selection. These
mutations are therefore stronger and more virulent and the ancestors of the next
outbreak. Human immune systems unfortunately breed stronger plague variants,
though it happens at a slower time scale than the modern period of antibiotics. This
supplements the relationship between climatic lulls and plague outbreaks but climatic

effects on other major diseases are largely unknown.

It is also worth noting that Smallpox, believed to have originated in India ¢. 2000 BC,
has been implicated in the Plague of Athens and the Justinian Plague, as well as some
of the others. Recently the theory of ‘Gumbo diseases’ has been put forward which
argues that disease combinations often have deadly interrelationships (Garrett 1998
207). Smallpox appears on it’s own at other times and is found in nearly all periods of
history but became less toxic over time. In Ireland moﬁality rates for smallpox appear

to have been lower than the plague.
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This relationship of plague and climate may help to define climatic lulls, though
plague outliers appear to last well into changed climatic times. In the modem period
most of our new diseases originate from the destruction of Tropical Rain Forests, but
a climatic downturn to ‘Lull’ type conditions could intensify the current wave of
infectious diseases as new outbreaks of plague arrive from Asia. It is perhaps
debatable whether environmental disturbance is the sole forcing mechanism because
there may be an independent relationship between some other climatic signal and viral

mutation of the plague (and other infectious diseases) and its subsequent spread.

When the Justinian Plague arrived in Europe it caused a major loss of life amongst the
Mediterranean population with a possible mortality rate of one-third. However this
outbreak was mostly among people with some built up immunity in contrast to Ireland
where there 1s no evidence of previous outbreaks of plague. The question than arises
as to the mortality rate in Ireland in the AD 540s. The annalists say that two-thirds of
the world died, perhaps they were closer to the truth than we care give them credit for.
The following outbreaks between AD 664-684 appear only to happen in Ireland
indicating it took a few generations, perhaps three to five, for the community to build

up immunity.

It can also be noted that the spread of animal diseases follows the same patterns. It is
therefore difficult to say whether any particular outbreak is climatically related or a
result of the importation of a new disease on an animal population that had no
previous immunity. This is particularly a problem of island biogeography,‘ though
Ireland is large enough not to face complete extinction of its animal (or human)

populations, though the evidence suggests that it came close on a number of
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occasions. A very large mortality can cause major food shortages and famines and it

takes time to re-establish herd sizes.

The first great murrain, as the Annals invariably call animal diseases regardless of
type, arrived in AD 700 and lasted about eight years and is followed by a less severe
outbreak in AD 774-779. From then only occasional outbreaks are listed with two

concentrations of bad disease periods, AD 954-993, AD 1286-1324.

Animal diseases are often directly related to climatic factors such as precipitation
(Bourke 1989 256-273). This development can be seen in the early decades of the 14™
century, in the occasional references to the pairing of ‘murrains’ and weather in Irish
sources and in the modern period as well. Bourke (ibid.) discusses this relationship

with particular reference to modern crop diseases, not discussed here.

To return to Irish history, plague reappeared in AD 664-8 and 683-4. These are called
the 2™ and 3™ ‘Great Mortality’ and appear to have had a major effect on Irish
society. O’ Croinin argues that there may have been a land shortage due to excess
population before this time but afterwards there is evidence of settlement desertion.
The documentary evidence comes from Bishop Tirechdn, who complained that church
settlements were taken over by Clonmacnoise, these had belonged to Armagh and had
been deserted because of the plague. Bishop Adomnén, Columba’s biographer,

implies that the Iona community annexed property as well (O’Croinin 1995 109 &

160-1).
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This view is complemented by dendrochronology as it has been found that, as of
1988, there were no Archaeological timbers surviving between AD 648-720 (Baillie
1995 127-8). He argues that, with further samples, this may shrink to AD 660-90 but

that there is a definite hiatus in building in Ireland at this time.

In time Ireland recovered and by the middle of the 8™ century there is a major
expansion of society in progress. It is interesting that later sources don’t mention
further over-population but this may be due to developments in agricultural and grain
milling technology. If the continuing impact of cattle raiding, succession squabbles,
power struggles between regional kings, the Vikings, the regular arrival of
miscellaneous human and animal diseases are ignored, it is possible to say that the

people of Ireland were doing well, given the climatic circumstances.

In the middle of the 11" century Ireland suffered the first of it’s many great famines.
While famines were not unknown they were usually seasonal and related to cattle
mortality caused by either abnormal winters or diseases. What made the Famine of
AD 1047/8-51 so serious was that it was lasted for longer than one year and for both
summer and winter seasons. It was deemed serious enough for Donchad Ui Brian,
King of Munster and sometime High King of Ireland, to enact laws for the return of

good weather in AD 1050.

The series of great climatic famines, to AD 1600, are, AD 1115-7, 1280-6, 1294-7,
1312-18, 1444-47, and 1496-7. These were interspersed by occasional events lasting
for one season as well as shortages caused by infectious diseases. There are two other

changes worth mentioning. The first is that there is an increase in number of famines
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from the c. AD 1200, i.e. in the 12" century there were three excluding the AD 1115-
7 period but seven between AD 1200-70. The second is the appearance of the first
reference to a war induced famine is in AD 1153, thereafter they are not uncommon
and often implicated as part of the cause of famine, such as the Bruce Invasion, AD
1314-18. This problem appears to be at its worst in the 16" century, though this may
be a function of the brutally honest and innovative literature of the New English

Adventurers.

As noted above the change in climate in the early 14th century caused major problems
with infectious diseases. This relationship is not necessarily as clear as it should be
because there is not a direct correlation of climate with the major environmental
changes that appeared later. From AD 1286 there is a major upsurge of animal
diseases and there was some human ‘pestilence’ during the Major Famine of AD
1294-7 as well, as Smallpox and influenza in AD 1327-8. The Black Death arrived in
AD 1349 and this is another period where the Annals go very quiet. It has been this
researcher’s experience that the worse the event the less is written, probably because
these horrendous periods brought about communal amnesia. In fact the full scale of
these major disasters may never be known because of this understandable type of
under-reporting. All the major famine and plague periods share this characteristic
though it has to be said that this is difficult to prove in the early medieval period

becanse most entries are too short.

We therefore know very little about the course of the plague in Ireland, though twenty

five subsequent outbreaks are reported up till AD 1575. This averages to about one
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every ten years and appears to come in periods of variable intensity. Other diseases

mentioned are Smallpox, Influenza, Sweating Sickness, Typhoid and ‘Flux’.

The climate in this period bears a strong resemblance to the Iron Age Lull and calls to
mind Raftery’s description of the farmer’s plight, which sounds very similar to the
conditions of the later cycle. The Great Famine of the early 14™ century is of a
completely different character to earlier ones and it is worth noting that the end of the
previous period, the Medieval Transition, and the beginning of the new, the Medieval
Lull, are marked by major famines. There were two further bad periods of the same
character in the mid AD 1440s and 1490s. The early AD 1500s was intermittently bad
during the growing season though many 16th century famines are also associated with

warfare.

There are signs of a recovery in Ireland from the middle of the 15" century as
meastred by an expansion of trade. The 16" century was a period of rising political
conflict and warfare and this resulted in the destabilisation of society. One of the
effects being the increase of pastoral farming at the expense of tillage as movable
wealth was more secure and/or easier to recapture than crops (Nicholls 1972 97).
Climatically one would have expected the opposite because there was a definite
moderation of climate in the AD 1560-70s, if not earlier. Europe experienced a slight
improvement of climate in the mid 16 century and this may have contributed to the

Furopean expansion of these times.

Then there was the minor matter of the Normal Invasion and the resulting incomplete

conquest AD1179-7? . The latter date is not yet agreed, though it had various cycles
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and those that concern us here, with their rough dates, are; the Norman conquest AD
1179-1250, the Warlord Age, AD 1270-1500, the Tudor to Williamite expansion, AD
1500-1690. Some of these climatic-political issues are briefly discussed next but first

a reflection on a topic of a spiritual nature.

The Irish Anchorite tradition AD 500-700

It is we!ll known that Ireland is unique in Europe because the Church was organised
on monastic lines, which had developed from an initial informal structure based on
bishoprics. It has to be said that the process of transformation is still controversial
with many competing opinions. However part of the monastic life was the anchorite
tradition, which arrived in Ireland from Syria via France. The role of St. Martin of
Tours was important though there is some slight evidence of direct links between

Ireland and the Eastern Mediterranean.

It is worth asking if the impacts of occasional climatic downturns and bubonic
plagues in the 6% and 7® centuries were part of the inspirational ideology for the
strong anchorite tradition and the whole phenomena of the peregrini (wandering
monk). Certainly the spread of Irish monks in isolated islands such as the Faeroes,
Iceland, possibly Greenland and Newfoundland, and elsewhere, is well documented

as is the tradition by where monks would set sail and land wherever winds and
currents took them. It may be that these disasters, which showed the futility of striving
in the material world, were part of the motivation for the extreme self-imposed ascetic

traditions and penitentials that were practiced in Ireland and Irish monasteries in

Europe.
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The First European Expansion AD 1000-1250

There is an interesting temporal relationship between the classical view of the
Medieval Warm Period and the major expansion of north west Europe, especially
among the Franks. This resulted in major waves of migration, conquest and
colonisation that took adventurers from Ireland to Jerusalem, Spain to Poland. It is
however difficult to say whether Ireland was a beneficiary of this reputedly warm

period.

Gaelic Resurgence 1270-1300

The height of the Norman Conquest and colonisation was between c. AD 1170-1250
and was followed by a period of entrenchment in the best lands leaving surviving
Gaelic leaders in marginal areas of the island. This was followed by a period of
conquest, known as the Gaelic Resurgence. It is now believed that this was not a
political movement but a response, on a regional level, of a number of up and coming
warlords to a centralised government that was in decline. Part of the reason for the
decline was because the Kings of England in the 14" century were primarily
concerned with power struggles against French Kings and the conquest of Scotland.
Ireland was treated as a source of provisions but not of investment. This resuited in

weakening Dublin administration and the loss of lands controlled by the monarchy.

At the same time the climate deteriorated from around AD 1270 and as a result
marginal lands became uneconomic. This forced tenants to migrate to the poorly
defended Anglo-Norman lowland estates and take them over. This can be seen in a

number of areas such as the Wicklow mountains, south of Dublin, where manorial
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economies controlled by secular lords and the Archbishop of Dublin were

permanently lost to newly emergent Gaelic dynasties and their hungry followers.

The European Famine, 1312-5

This period saw a major decline in weather across northern Europe, and resulted in
widespread famine, demographic collapse and land abandonment. The position in
Ireland was somewhat different, certainly the island suffered the worst effects of the
famine but unlike the rest of Europe there does not appear to have been any
abandonment of settlements. What appears to have happened is that settlements were
abandoned by Anglo-Norman tenants who found that it was impossible to continue
cereal production (soil degradation may have also been a factor) but that these farms
were immediately taken over by the Gaelic Irish who were predominantly pastoral
farmers. This continued the process of land take over which had started c. AD 1270
except the reasons were somewhat dissimilar. Other farms were not abandoned until
later as can be seen from the survival of the defensive moated farmstead into the 14"

century.

The question however remains whether the change from arable to pastoral agriculture
was climatic or cultural. It has always been the case that cattle were important in
Gaelic culture for reasons of status as well as nutrition. It is somewhat difficult to
come to any decision since the role of cereals and cattle were a part of the cultural
divide and conflicting evidence is found in the negative propaganda produced by both
sides. It may be that the Gaelic Irish preferred pastoral activity though climatic and

soil factors were undoubtedly important.
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The Nine Years War, 1594-1603

It has been increasingly recognised over the last few years that this period was not a
purely Ulster phenomena but that the Wicklow mountain territories, under the control
of Feach Mac Hugh O’Byrmne and his Leinster allies, played in important part in AD
1580-90. However by AD 1597 the Wicklow Mountains had been reduced to
submission and the majority of the leaders killed and followers dispersed by the

Dublin based English armies.

It is worth noting that the mid 1590s saw the arrival of increasingly cold winters and
this had a major negative impact on the agriculture of the mountains and resulted in

the decline of accessible food resources. The impression from the sources is that the
leaders came under considerable pressure to maintain food stocks and declined from

being warlords to outlaws,

The Ulster Plantation, 1603-10

After the defeat of the Gaelic Ulster leaders in AD 1603 and subsequent migration to
Spain and Italy their lands were confiscated and were made available for plantation by
loyal English and Scotch subjects. There was a very poor take up by the English but

the Scots migrated in large numbers.

It is worth noting that the 1590s were a time of extreme winter conditions in Scotland
and famine occurred in seven years of the decade. It is likely that Scotland was part of
the Fennoscandia climatic area at this time. It is therefore probable that the Irish

opportunity was a major lifeline for many and that this was the major motivation for
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their migration. It is comparable to Scottish migration to other parts of Europe such as

Sweden, Poland and Austria.

The storms of 1588 and 1796.

The destruction of the Spanish Armada by storms is well documented and is one of
history’s great ‘what might have been’ had the Armada made a successful landfall.
The impact in Ireland is more difficult to estimate as little is known about the actual
methods that Spain would have used to rule Ireland. However the major land

confiscation of the 17" century probably would not have happened.

The 1796 storms were responsible for preventing the French fleet from landing in
Bantry bay. Success here may have meant that Napoleon would have poured more
resources into freland rather than try and limit England’s wealth through his invasion
of Egypt and take-over of the Red Sea. The following 1798 rebellion was fought
without any French assistance, except for some token assistance when it was too late,

and failed.

The Famine, 1845-7

The primary cause of the Irish Famine was the failure of the potato crop for three
years through the fungal blight, Phytophthora infestans. The effects of this failure,
where about one million people died, are well documented particularly on the western
seaboard where the mortality levels were very high. The climatic reasons for its
spread have been well documented by Austin Bourke. It is worth adding that the

climate through the winter of 1846 was particularly bad with heavy snows and many
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storms. The result of this was that normal fishing routines were disrupted and this loss

of access added to the mortality.

The Land League, 1879

The primary cause for establishment of this society is largely seen within the context
of landlord-tenant relationships and the developing political movement whose main
ideology was Home Rule. This ultimately led to a variety of Land Acts that in the
early 20" century resulted in the transfer of the ownership of majority of land from

landlords to tenants.

It is worth adding that the increasing rains and declining temperatures, after a benign
period from 1850, was also a factor. The resulting crop failures resulted in the
inability of tenants to pay rents and rent-reduction became a major plank of their
protest with fixture of tenure and the free sale of leaseholds. On a wider level these
crop failures were found all over Europe, and resulted in the United States of America
becoming a net exporter of grain to Europe and this forever changed the economic

balance between the two continents.

In conclusion it can be seen that climate has had a major role to as the provider of heat
and moisture essential for agriculture but also a cause of agricultural failure. This
climatic/environmental relationship needs to be researched further so that a proper

understanding of the interplay of culture and climate is understood.
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Recommendations

Documentary Sources

Collection

That a full transcript of all climatic references from the Irish Annals be made
That this be supplemented with a review of Early Irish literature for general
climatic information so that our understanding of this perspective can be deepened

That these are supplemented, for the 12-16"® century, by other source types, which

are primarily administrative.

Interpretation

That a set of Irish indices be agreed.

That they are compared with Pfister’s indices for Europe and Lamb’s for England.
Before AD 1000 they should be simplified to the seasons of “Winter’ and the
‘Growing Season’ since the data does not allow for greater precision. A general
picture of the main course of climate over time needs to be achieved before we

can attain any understanding of the four seasons.

Research

That the ‘North West Atlantic Region” hypothesis be tested

That AD 1297-1310 is researched to test for significant climate change elsewhere
and then debate whether this is better understood using a unifermitarian or
stochastic paradigm.

That this transition be compared to other known climatic transitions

That the period AD 1310-1580 be compared to the Iron Age Lull
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o That the ‘Medieval Warm Period’ in Europe, loosely defined as AD 500-1250, be
compared with the earlier Bronze Age climatic optimurm.

» That the prevailing tracks of high-pressure systems, originating around the North
Pole, be researched, since Irish abnormal winters in the early Medieval Period,

may aid in our understanding of the circoampolar vortex

e That Irish climate is put in its proper environmental context on Irish, European

and Global scales.

Dendrochronology

The main recommendation is that dendrochronologists develop environmental
histories based on tree-ring widths for the better understanding of the interactions of
trees with their environments, including climate and climatic change. It follows that
this will provide a testable hypothesis that will explain biological responses of

Quercus and Pinus from different perspectives.

The research in previous chapters has only scratched the surface of the potential of the

data and further specific areas of research that come to mind are:

e A further investigation into negative anomalies between Ireland and the rest of
Europe

e Further research into the ‘Variance Index’ hypothesis. Can periods of high or
extreme variability be cross-referenced to other proxy sources?

e The whole issue of the cyclic change in Ireland over the last 2000 years needs to
be addressed especially in comparison to the previous 5000 years since our

understanding of the history of tree-ring widths is still very basic.
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Interdisciplinary Research

There are other possible avenues of research using a wider variety of proxy sources
such as palynology, tephrachronology, historic carbon dioxide levels, Coleopteran
distributions, Protozoan distributions, environmental archaeology, astronomical
investigations of extra-terrestrial orbits and impacts, etc. A research programme, that
utilised some or all of these disciplines, could provide a complementary
understanding of the human, climatic and environmental relationships on longer time
scales, particularly in earlier historic periods when documentary evidence is lacking

or difficult to interpret.
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MISERY INDEX

In an earlier work (Cantwell 1998 30) the concept of a ‘Misery Index’ was explored
and while this index is not scientific it may be an avenue worth pursuing on a
European level if the criteria for constructing such an index could be established. Tt
was concluded that the periods where it was at its highest were the mid 6™ century,
AD 662-83, 759-86, 1114-8, 1224-7, 1315-23, 1461-70, 1487-98, and 1595-1603. On
the basis of the present work certain revisions were deemed necessary and the dates
now deemed as more representative are the mid 6™ century, AD 662-83, 759-86,

1044-51, 1113-7, 1224-9, 1280-6, 1294-7, 1310-15, 1444-7, 1488-98, and 1595-1603.

Following this on it was decided to experiment with an index that attempted to portray
the total impact of famine and disease. Pure climatic indices are not suitable for
portraying the intensity and the, often cumulative, effect of weather. This index has
been constructed in such a way to attempt a depiction of these effects to suit the
perspective though other methodologies and/or values may be more suitable.
Therefore the methodology and values are given without discussion since the process
was subjective. Overall it was attempted to measure the likely impact through the
interpretation of the annalist’s depiction. These figures have to be treated with caution

due to many factors influencing the writing and the copying of such entries.



The following values were chosen:

All negative climatic events, regardless of season, were given a value of —1. This

includes droughts as they were often as destructive as very wet summers. There is

no evidence that the people classified droughts as ‘a good thing’.

» All storm events were given the value of -0.5

¢ All climatic famine events were given a value of ~1 to -3 depending on their
severity

e All disease famine events were given a value of —1 to —3 depending on their
severity

¢ All positive references to good harvests were given a value of 1

e All references to good harvests of wild trees etc. were given a value of 0.5

It was regretfully decided not to give values to the negative events of warfare
notwithstanding the fact that some periods were considerably worse than others. The
main reasons are the subjectivity of the sources, the different regional impacts plus the
impossibility of coming to any means of objectively deciding how to differentiate
between cattle-raiding, internal and external power struggles, invasions and conquest.
There is also the problem of compilation, i.c. a proper index would need to have a
complete list of all events in chronologically discrete time-frames. This task is the
work of a Herculean. The likely main result would be that periods of political
instability are correlated with higher levels of social disorder. However it is

regrettable that the third junior partner of the Horsemen of the Apocalypse could not

be included.



The chart is presented in black and white due to the complexity of data and the Excel

programme’s inability to give colour definition to cumulative bar charts or any other
chart type.

Misery Index, AD 530-1599

|
e

Years

As may have been expected there are cycles of varying length, these are a function of
climatic, environmental and cultural inputs, the importance of each changing over
time. It can be seen that there were short periods of intense suffering in the e = 8
and 9™ centuries mostly caused by plague and winter famines. From AD 900 there is
an increase of tempo of misery inducing events until the early 12", a relatively benign
period for the next 150 years followed by an intense period between AD 1250-1450.

There is a possibility of decline in the 16" but this is offset by the increase of warfare.





