








































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 

therefore 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 is 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 since 

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 t h 

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 t h 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. 



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. Irish Summers were much cooler though the two 16 t h century droughts 

are odd since they were not noted in Europe. 

In conclusion the period AD 1310-1590 is analogous to the Iron Age lull 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. 



Conclusions, Discussion and Recommendations 

The aim of the dissertation was to reconstruct climate in medieval Ireland using 

documentary and dendrochronological 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, and 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. 



In Europe, the first part of the first millennium AD appears to have been poor up to 

around the end of the 4 t h 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 t h 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. 

• The Iron Age Lull is typified by cool and wet summers and winters and ended 

around AD 300, though it is difficult to be precise. 

• The Early 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 insufficient 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 t h 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 



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 to be the case in Europe due to 

different regional climate dynamics and perspectives. 

The 'Little Ice Age' in Ireland begins around AD 1588 but there was poor weather 

in the other seasons. 



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 correlated with periods of climatic change such as 

in the beginning of the 14 t h 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 



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 

to compare dendroclimatic and climatic zones or regions, whatever their life-span. 

Many other questions remain unanswered such as the cause of the decline of widths in 

AD 700-830 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 

environmental 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 visual examination of charts that 

were often dimly understood. 



Discussion 

It is 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 is relevant to the 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 t h century. 

The island supported a mixed agricultural 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 t h century medieval expansion appears to have halted and an agricultural 

retrenchment took place reflecting the colder wetter conditions of the 14 t h-16 t h 

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 a!nd 

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 



& 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 Irish 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 t h 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 t h 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 technically 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 t h 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); 



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 is 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 complicated 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 t h 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 



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 into 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 c. 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 mortality rates for smallpox appear 

to have been lower than the plague. 



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 modern 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 is 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 






















































