Grand episodes on the Sun                                                                                                Yaskell, S. H. et al     


4. The  “Little Ice Age,” the Holocene “Climate Optimum,” the Medieval Maximum and the Maunder Minimum in human-conflict and resource-altering contexts

We can examine how the purported effects of increased, alternately, reduced, solar activity impacted the Northern Hemisphere – at least, naturally, in the widely-accepted long term – the short term warming still being “hypothetical” since more conclusive proof is still missing.  This will proceed in one case for the warmer and then in another case, for the cooler – with another “maximum” – the Holocene – as the joker in the deck (we’re still actually in the Holocene, incidentally). We’ll do it by examining warfare severity in either dynamic and shifts in resource allocation and so on. This gives rough insight into the human behavior side of global climate change for the warmer and cooler if it is sharply-enough experienced. We look at the geo and solar physics in these contexts, as well.

It is all a sketch, of course. Nobody living was around then, and very little of the data was  handed down neatly and directly to us with the intention of showing us just how warm, alternately, cold, it was at these respective times (or how sophisticated in war, politics, etc., vs. less) in relation to any other time. This was all before national weather bureaus or even many observatories. It is as much “proxy reconstructive detective work” as the isotopic evidence a lot of it rests upon. 

We now will talk about these two relatively well-recorded examples of grand episodes to color in all the technical data we’ve been seeing on the surface of things. This would be the Medieval Maximum and the Maunder Minimum.  

However, let’s also look at that still-odd phenomenon yet called the “Little Ice Age,” for a  moment. It needs context with respect to grand solar episodes. It is confusing in that it may not be part of solar activity. However, it did influence Northern Hemispheric climate along with at least two large grand episodes. Thus, like in bird watching, we have two confusing fall warblers being jumbled up in identification by yet a third.  “Nature,” to paraphrase Emily Dickinson, to effect: “...the more you try to find out about it, the more obscure it gets.”

◊

Either of the two grand episodes seem to have been influenced by the effects of  the Little Ice Age (or, “LIA”) that was going on, in parallel, with either grand episode – not to mention the periods of “normal” solar behavior in between. It is not clear whether the LIA was part and parcel to the solar dynamic of these two grand episodes, the grand maximum, Medieval, and the grand minimum, Maunder. Due to its overall length it seems as if the LIA COULD have been part of a longer trend (the cycle either is, or could be related to, Heinrich, or Dansgaard-Oeschger, events 
) in a c.1,500-year dance, whether this was driven by the Sun in part or whole not being clear. Or perhaps not. (The LIA was, with reservation, on-going during the Medieval Maximum AND [without reservation] ongoing during the Maunder Minimum) 

One cannot confuse the LIA with the deep ice ages that ended 10,000 or more years ago. The 10,000 year leg of the deep ice age (Wisconsin as it is called as regards the Laurentide, in North America) is part of a longer-term, even more massive, trend of an ice age that technically isn’t yet over (read about my notes on the Pleistocene later, in Chapter 6). When it “is” over, it will mean we are back to semi-tropical scenes and when this will occur is not known. (That it will someday reoccur is likely.) That deep ice age, including the Wisconsin phase, began as far as we know about two million years ago, and we are still in it as of this writing. Before that the Northern Hemisphere three and more millions of years ago was semi-tropical due to a “global warming” that we cannot comprehend and which is outside the scope of this book.
 

Evidence shows that Nature wiped most rain forests off of the face of what is now the Sahara Desert around 2 million years ago. Nature had no help from man, since “he” was barely bipedal at the time, and sometimes the prey of leopards. Hardly was he and she the technological goliath of today. An ice age occurrence killing off Saharan rain forests was, according to paleobiologist Steven M. Stanley 
  what literally shook our ancestors “out of the trees” helping cause them to become more upright wanderer hunters – most likely to Europe and elsewhere, from Africa unless coevolved out of South East Asia. Right now we find ourselves in a sort of warmer-phase of that ice age; what a geologist or cryogenics scientist might term an “interstadial” period: a brief yet major retreat of glacial ice.

The LIA was possibly a completely-ocean bound phenomenon and ocean current oscillations affecting ice rafting and in the cold dynamic, small-level land glaciation, as well (even if it was, from the evidence so far mainly ”hydrological”). It may have been connected to that undercurrent ranging around the Earth in the dual-undersea flows that carry warm water around it like underwater hoses at two levels, one over the other, though knowing Nature, they probably converge here and there. Purely solar sources are not ruled out but are suspected, yet a combination of hydrological and solar impulses is more likely the case.

Counting backwards from AD 1880 (about when the LIA ended) we arrive at the possible year of the LIA’s start: c. AD 400, or, about 1,500 years, though massively talented and detail-oriented atmospheric researchers give it different dates, some incredibly shorter than this numerical juxtaposition (tied more, for example, to the Suess Cycle of c. 200 years, giving it an age backward from 1880 to c. 1550 or so 
 ). That is is somehow connected to the Halstatt Cycle (of c. 2,200 years duration) is another possibility. 

In relation to the LIA, we have what are called, in one manifestation, Dansgaard-Oeschger events. For this, we now get into another proxy isotope (this one is for TEMPERATURE, not TIME). What is known from some very good data and research is that, apparently, there are 1,470 year cycles (even 2,000) 
 of climate cyclicity. and, whether or not a part of Sun activity or not is not known.

These are other kinds of “up and down” wave amplitudes that are shown by small hematite rock grains in (in this case) deep sea ice core samples off the Northeast U.S. and Canadian coasts. This location is perfect, in that climate change is recorded well off the Laurentian shield off the coast at these latitudes. Delta counts of the Oxygen-18 isotope in that ice core, compared to the hematite stain grains, reveals this little c. 1,500 (+/- 500) year hop. 

The “hop,” of course, is the temperature change recorded by comparing TWO proxy isotopes of TEMPERATURE, Oxygen-18 and Oxygen-16, and obtaining (like in Carbon-14, for TIME or PERIOD) a deep Earth date, from a ratio, off of a chart. 

If the ratio of 18O to 16O is HIGHER, then, it was COLDER then. If the ratio of 18O to 16O is LOWER, it was WARMER then. 

Now the gist of this is that over a 90,000 year period, there seems to be a warming rise recorded by these two isotopes, and that we are in the middle of the current one after a very deep lower dip in the ice age which stopped around 10,000 - 12,000 ago (the Wisconsin phase in the U.S., indicated by the dark blue arrow below in the Bond graph). The lower dip inside of this high rise ended about the year 1880 (the light blue line and arrow in the Bond graph). The red line and arrow points at the current time.
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Eleven thousand years or so ago the ice fields and sheets started to recede in the U.S. Northeast, to name one well known location. It took a few thousand years for it to repopulate with fauna and flora remotely familiar to what we see around us today. In fact it is still quite hilly and rock-till filled, with eskers and terminal and lateral moraines barely covered over with vegetation even in the summer, as any hiker in the northeast U.S., for instance, can see. As seen in the top part of the Bond graph above, the amplitudes of the Holocene are very small compared to those in the deeper part of the Ice Age. Still they show their up and down variations for the cooler and the warmer. What is interesting is the eerie coincidence of 18O-16O ratio of the “end of the last ice age” and the current down-phase of stone staining on the bottoms of glaciers, all of which leave a remarkable imprint of regularity, rounded off to 1,500 years (again, the better figures are  1470 +/- 500 years) in an up and down dance (the yellow box in the Bond graph roughly outlines this time period).  The current “up” part of the 18O-16O ratio means the water and air over us are, roughly speaking, warmer since 1880, which in the vast scheme of things, was cold, but not that cold,  in at least the Northern Hemisphere, and very much more so since anytime before that – perhaps as far back as AD 400 or so. Add any natural weakening or strengthening of solar activity in parallel, then this other warming effect “fingerprint” is still there.

Local shorter term warming since 1880. Now let’s look at overall delta warming (Δ/T) in the Northern Hemisphere even if it is not an accurate natural reflection of how climate can be measured naturally, perhaps due to this cycle ending, alone (it is probably not alone). 

We now do a convergent thing and make a tie-in to the science of ornithology. Rather than think this a digression, it is a convergence from other branches of science used to lend weight to that branch of science attempting to understand natural local shorter term Earth warming. 

A scientific book on Massachusetts birdlife 
 as it applied to state agriculture in 1905, and carefully assembled by numbers of good observers reporting to a professional biologist, relates later times for spring arrivals of many species, and earlier migrations of them south and west in the fall. Some species common in Massachusetts now were rare there in 1905 (like the Tufted Titmouse and Cardinal) or never occurring (like the soft-footed Mourning Dove – which became a year-round resident there about the 1940s) and the House (or Mexican) Finch, which arrived in the U.S. from the south about 1940 into Texas,
 and which has been a common summer and fall bird in Massachusetts for some years now. Many birds listed as seasonal in the 1905 book are really year round residents there today. So it must have been cooler locally before c. 1900 in Massachusetts compared to after that time. Warmth and resource abundance brought them further north. And perhaps the strength of the magnetic field? This northward migration of passerines must have been ongoing since the 1860s if not earlier. Perhaps strengths and weaknesses in Earth’s magnetic field signal the passerines to go further afield north or south, depending on the signal strength they receive in their olfactory (breathing) glands.
 In any case, this starting happening long before the intense and widespread use of fossil fuels among an Earth population of less than a billion humans, which is only recognizable from about 1940 on. 

Local longer term warming, c. 6,000 years BP, before cooling again. When the last Wisconsin ice sheets pulled off and away from what is now upper New York State, lower Ontario, and upper New England, there must have been an incredible difference in temperature that motivated the movement north and northwest of the glacial ice within 3,000 years, not to mention the downright disappearance of glaciers in many respects, to include large “rafting” events of these things floating around off the coastlines in places now called Massachusetts, Nova Scotia, and significantly, Greenland. Trees, animals, people, all return or explore with a vengeance…maybe from Europe to America, even back then. 

Curiously enough, there were periods of extreme cold that froze things up in the Holocene “Maximum” as well (c. 5,000 BP – 9,000 c. BP). (Climate Optimum is another term for it, since maximum inplies only solar warming.) There were significant cooling periods like the Young Dryas, and then what’s called the 8.2 kiloyear event, or, 8,200 years before present (or 6200 BC). We look at oscillations in the ocean current system. An abrupt cold period occurred around 8,200 BP in the North Atlantic area. It lasted for about 300 years and in Greenland ice-core records it is characterized by a reduction in temperature greater than 1°C, a decrease in ice accumulation rate, increasing wind speeds, and a drop in atmospheric methane levels. 
  A slowing down of the thermohaline circulation as a result of a freshwater perturbation has been proposed as the cause of the event. The thermohaline circulation slowdown resulted in a decrease of the northward heat transport in the North Atlantic Ocean, leading to pronounced cooling. The proglacial Laurentide Lakes in front of the Laurentide ice sheet were most probably the source of the freshwater surge into the salt sea. 
  Why? Don’t forget, a lot of ice was melting and the glaciers and ice sheets were receding northward. This would cause such a surge.

But, let’s look at the warming component again in the Holocene Maximum timeframe to look at the sudden warming dynamic. The rafting evidence and core sampling is what constitutes the base of the proxy measure given in the cartoon. This is consistent with the Holocene optimum duly recorded by isotopes, in the 5,000 – 9,000 year ago range where it appears. In upper state New York, the archaeologist William Ritchey 
 reported that C14 dating marked the area as “warmer” than today, and perhaps even “somewhat drier,” and is consistent with the approximately two degree Celsius Northern Hemispheric warming that was then ongoing in the hemisphere.

If a c. one degree Celsius rise in delta Northern Hemispheric temperature at the delta measured surface (not atmosphere) has been recorded since c. 1880 to fairly recently 
 can be responsible for the earlier spring arrivals and breeding of passerine birds, not to mention some/ many becoming year round residents, in 100 years, think of what a full two plus degree increase must mean. It strongly suggests that the microclimate of New York State in the Holocene timeframe for the warmer changed so much as to resemble modern New Jersey or Ohio; perhaps even Kentucky or North Carolina, during some of those “higher amplitude” peaks shown in the Bond graph. (What is “warmer” and “drier” according to the late Dr. Ritchey? He does not say.) Indeed, the very movement of the tree line, north, upwards of hundreds of miles in this period has been recorded using isotope reconstruction.
  Palynological (fossil pollen) sampling around undisturbed Lamoka people burials in the warmer part of the Holocene Climate Optimum revealed evidence of things growing then in that state which no longer do grow there, including the occidental-type people themselves, apparently aggressive hunters, and who may have made their way there in the same manner as the Vikings did in a similar period of longer-term natural global warming: the Medieval Maximum 
 – much later.

So, what about that funny time, the Medieval Maximum, way before New York became a state?

◊◊

We can date the settlement of L'Anse Aux Meadows, Newfoundland, near if not in, the Medieval Maximum, from about AD 1000 although a later period would not be out of line.  There are many dates for it. Let’s take one out of the hat as given on Wiki. It’s as good or bad as any: AD 950 – AD 1250. 

Another one could be c. AD 850 – AD 1350.  This because Greenland was sighted in Old Norse texts a century or so before Erik the Red (late 900s) first “discovered” it. It means, then, that these probably mostly open-topped Viking ships made it all way to North America from, say, the western edge of what is today Norway, long before Erik lived. Or they could have sailed all the way from what is today Stockholm, Sweden or more likely, Sigtuna, Sweden. 

Either way is a long way to sail in mostly open boats. Iceland, much farther east, was found and settled by the 800s if not earlier. The Faeroes, farther east afield still, was probably settled around AD 500 and whether a consequence of allowable open-ocean exploration across a chill sea or not is not well or easily known.

But, Iceland and Greenland were consequences of sea exploration made possible by global warming at least 3,000 miles in breadth across the North Atlantic Ocean. Isotopically and, as we see culturally to some extent, it was very much warmer once than it even is today there.

We assume that since it was possible then, exploration occurred in this case from the east to the west in the Medieval Maximum. As I hazarded earlier, this could even have been the case in the Holocene Maximum 3,000 or so years before. The averaged Northern Hemispheric temperature was even HIGHER in the Holocene Maximum, vastly more primitive boats than the Vikings could have conceived and constructed could have made it across, probably to the accompaniment of very big and long Aurorae Borealis at night.
 Perhaps exploration took place while skirting coastlines on foot and by sea at times, southward?
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However I digress. Let’s forget about the Holocene Maximum for now and concentrate on the graph just shown, and all these mostly grand episodes. We now know that 18O is a temperature isotope. So, let’s reflect on how warm it must have been in the Northern Hemisphere, from about where the red arrow starts (c. AD 900) with a small downward bump (Oort Minimum – if the Oort even WAS a grand episode) until about c. AD 1550, or, around the start of the Spörer Minimum. What we have is a good 650 years of relative-to-high Northern Hemispheric  warmth  (peaking it seems around the mid 1200s). 

Then, from 1550 all the way through the Maunder Minimum, where stuff bottoms out cold-wise, and a small downward dent (probably NOT a grand episode event, the Dalton Minimum, and so not shown) equals a total cooling for only 200 years ending in 1750 or so (1720 is a better date: 1724 specifically). But the sharp curve up, warm-ward, occurs mostly, it is seen, from around c. 1880 to now. That’s only – from 1724 – c. 280 years of warming in the lead up to the Modern (solar) Maximum. 

The thrust of my argument here, speaking of how convection works, and the oddity of Carbon, says that 650 years of collected oceanic near-surface water vapor and ocean-locked Carbon Dioxide (and all the other greenhouse gases) keeps a lot of warmth over a longer period than 280 years of it, especially after a c. 200 year cooling period (peaking downward at about AD 1683) which probably saw the effect of Henry’s Law 
 keeping as much Carbon Dioxide as possible in seawater in the Earth’s seas, and allowing the release of captured cold water from previously saline-stable thermoclines (“sacks” of warm water around cold, etc.) into seas. These cold water seas were in turn buffeted by stronger winds for added convective
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cooling in the air, carried on currents and so the attendant dissipation of much warming water vapor and other greenhouse gases that had enveloped the Northern Hemisphere, land and sea. And all this for many centuries. Still, 200 years of sharp cold probably did not make the Earth as cold as it could have been had the cooling dip lasted for, say, 650 years – with or without a LIA in rough accompaniment. If you begin the Medieval Maximum from AD 850, that’s 750  years of natural global warming, Carbon Dioxide in water with probably enormous amounts of water vapor wandering around right above it.

As tediously undergone throughout this book so far, we have seen just how strange the Carbon atom is. When it gets cold out, or in some other way Carbon gets released (dissolved) from oceans is an example of Henry’s Law. Otherwise it wanders around for a very long time and can be counted with “other” greenhouse gases. It is a poor dater for all of the importance once upon a mid-20th-Century-time, great as it was then in the days of de Vries. When it gets warm, in time, as the Earth biomass (to include oceans) stores it, the Carbon rise (in the dioxide compound)  accompanies the rise in temperature. When it gets cold, in time, as the Earth biomass releases it, the Carbon decrease (in the dioxide compound)  accompanies the decrease in temperature.  Carbon Dioxide has nothing to do with direct increase in temperature, but is an indirect contributor, as it absorbs Infra Red (IR) radiation, and along with sometimes large amounts of water vapor, causes high local warming. (The word local here is very much stressed, for later context.) It would absorb the IR from an active Sun. A very active one would mean more absorption. Ice core data, which follows along with what the oceans do, and the hematite stains/18O-16O relations, clearly reveal that temperature increases hemispherically preceded increasing Carbon Dioxide by many hundreds to even thousands of years. 

Additionally in the CO2 graph above I have etched in the recondite LIA, beginning in two possible locations, given different data. How this enters the card game of balled-up solar cycles is anybody’s guess. But that the LIA, coinciding with solar grand minima, contributed in parallel to the exacerbated effects of increased misery and cold at the time of the Maunder Minimum, is beyond question.

Let’s hope that with any grand minimum that’s coming our way it will be free of any LIA in accompaniment. As it looks on the books, it won’t happen for another c. 1,400 years if an LIA is indeed connected to so-called Dansgaard-Oeschger events.

Strictly from a cultural viewpoint we can see, then, given all the released Carbon Dioxide, and especially water vapor over the ocean for a c. 750 year period, how colonies were established in Iceland and Greenland, and even in Newfoundland, and perhaps even further south in the Medieval Maximum. The air was just warmer. It explains why the explorers found grapevines growing along North American coastal areas from perhaps Newfoundland, south, to what is now Massachusetts, talking of the ability to make wine. This when Newfoundland, since most likely the mid-1300s, has been rather inhospitable coastally to such agricultural pursuits, and even Massachusetts is hard pressed nowadays to create a state-bound wine industry. For, after the 1300s, coinciding with the Wolf Minimum, the colonies began to die out in Iceland and Greenland, Greenland having eventually been abandoned for awhile, altogether (had it become “Whiteland?”) In other words, it wasn’t very inviting to settle or even visit and trade there any longer, and contact with the homeland was getting harder if not impossible, it seems. That any people stayed on these landmasses all through the Maunder Minimum (at all) is proof of the old adage that humans are tough, and also, that a kind of national identity must have been established apart from those of their homelands even by then. The North Atlantic Laurentide had grown exceedingly cold, unlike in the anticyclone of Scandinavia (“home”) bathed as it is in Gulfstream warm air currents in spite of the fact that it is as high north longitudinally as Alaska (which, somewhat like the Laurentide to the east, is frozen by the Bering to the west). To this day, the Icelandic language is a throwback to extinct forms of languages once existing in what is now known to Americans as that northern European amalgam, Scandinavia. 

As for the “homeland,” the medieval capital of the heart (or, one of the hearts?) of Viking-dom, in what is now Stockholm, Sweden, was actually located further north, in the then-obviously-warmer (now-obviously-colder) port of Sigtuna – not too far north…but north far enough. Additionally, the ancient university of Uppsala, whose motto is “Truth Through Mercy and Nature” must have had enough natural mercy around, weather-wise, to be founded there in AD 1477…quite a few miles north of the ancient medieval capital. The modern capital, Stockholm, was founded at perhaps the very peak of the Medieval Maximum in AD 1250. Expansion south in a period of global warming sounds counterintuitive. However,  Sigtuna was considered an open port before this time all the way back to the AD 1000s, and is most likely an original homeland source of exploring Vikings, headed westward at this time. Having lived in Sweden for 22 years I became quite familiar with this region of Sweden, and can attest to the many, various, and fascinating Viking and post-Viking periods from archaeologically unearthed burial mounds in the vicinity of Stockholm; the runes with letters that resemble modern Icelandic, and the reconstructed evidence of Viking ship building and European trade routes south (the discovery of Arabic and Teutonic coinage etc.) from the late 900s and onward into what is not generally with affection known as the Christian period.

Human conflicts in and around the Medieval Maximum period

From any angle then, it looks as if it was warmer in the Northern Hemisphere for quite some time in the Medieval Maximum, most likely unevenly: there were cooler times within that warmer time, as well, as we have seen from the Bond graphs. But compared to the deeper ice age before the Holocene Epoch, it was far cooler on Earth overall. 

Of all the aspects of a human nature I could focus on here in the matter of grand solar episodes effecting people, I choose conflicts as the barometer of human interaction.
  The comparison between how they were prosecuted in the time of extended solar maxima, versus extended solar minima, yields some interesting contrasts – perhaps even startling contrasts. 

My theory is, of course, along the lines of the often-maligned monsieur Montesquieu. There is a part of him I have resurrected for the very practical purposes of looking very abstractly and generally at the possible human behavior variations that occur when local climate conditions into which they are born vary dramatically within relatively short periods of time. When it’s warmer, there’s generally more to eat and better health, withal. When cooler, there is less to eat and reduced health, not to mention a grab for resources (such as fuel, land, etc.) 
  Maybe there is even a very frantic and brutal grab. This means sharper conflict in the latter compared with the former.

Briefly said, if you can’t find where hunger is when it is all around you, you are always able to locate it inside of your stomach. 

Chiefly, there were two empires surrounding the growing feudal world: the Moslem and post-Roman-period Christian, or Byzantine, Empire, to the east and we focus here, to start, around AD 750. Later, Charlemagne encouraged the rise of feudalism and it can be said that this labyrinthine system of vassal and sub-vassaldom was popular enough to take root and help propel (from about AD 700) at least mid-Europe’s population from c. 23,000,000 to upwards of 73,000,000 humans by the year AD 1250.
 This rise is the first such major reversal in human population growth since late Roman Empire times in this Northern Hemispheric sector (at least) for it had been sinking steadily in that sector up till then. The locus of this upward surge seems also to have been in what is today western Germany, north, and west to Holland, then south to northern Italy and along the Rhine River. Honest histories will say that reasons for this c. 500 year period massive population growth of c. 10 million persons per century for five centuries in a row remains “obscure.” That the rise coincided with massive agricultural production here (prompting that very political yet mild growth, feudal and manorial life) is of course, not so surprising. But, what should also not be so very surprising is that agricultural yield and population growth at this critical juncture, both coincide with the Medieval (solar, as in Sol, or, the Sun) Maximum. 

Moslems disassemble the Byzantine Empire lackadaisically.  A schism is forced in  Christianity (Orthodox version of Catholicism, to affect the western Roman variant) and Mongols invade, leaving Ottomans to form a new empire in the east (these were Mongols converted to Islam). They also chip away at the southern underbelly of western Christian Europe. Meanwhile, in a power-reversal that boded ultimate ill for western Islam, Otto I, a German king, empowers and drives the western Christian church dynastically into the Holy Roman Empire, which eventually leaves a corporate-invested church in Rome with its ambassadors (Doges and even Cardinals after awhile) side-by-side with various weak-to-stronger kings in all the far-flung parts of the former Roman Eastern (Constantinople etc,) Empire in a kind of “rex” (king) vs. “sacerdotal” (priest) relationship that is monastic and benign across these centuries, compared to later. After the collapse of the Holy Roman Empire, there are nation states across the table, like France, Spain, and so on, on the rise. Meanwhile a class of merchants eventually comes in-between feudal structures as labor cheapens and the population explodes, with “ancestral tenancies” being plucked out from the poorer in the manorial systems. Emphasis is placed on coin taxation after awhile instead of goods and services, and the guild system that came out of feudal peasant labor is weakened. But then the Black Death comes along about a hundred years after the Medieval Maximum ends.

Armed conflict from c. AD 950 – AD 1250 in main Northern Hemispheric wars in contrast to those occurring in the Maunder Minimum period seem to have these characteristics:

· Great length, with greatly varying severity (much of it what is now called “low intensity” by modern military definition) often with no clear ends strictly sought or totally achieved (abstract, not clear, objectives). 

· Lack of in very many cases regimented, formally-trained, armies

· Loose alliances (Teutonic Knights and free Cossacks with a common purpose but little else in common etc.)

· Formality (stricter self-imposed contraints, “rules” and taboos) in distributing violence

Wars appear to be generational and spread over very long time periods in these years, flaring briefly up and then sharply down, so to speak. The roots of them are basically the same as you would see in the Maunder Minimum period or in any “period” at all: religious, civil, nation state-town-region territorial.  What seems to be the case, however, is that many sub-conflicts must be yoked together to come up with the following bullet list and that the severity of them is not very, well, “severe.” The achieved ends are often muddy, if ever anything was achieved. Money seems to be the main immediate goal. Territory is bargain gain. “Death to the infidels” on either side is heard but can be contested strongly, with equal amounts of converts to the one or the other. The bloodiest rulers in this time in the west appear to have been the Merovingians – but even they were questioned politically and challenged militarily: 

· Wars of “reconquest:” (c. 300 years long in AD 950-AD 1250 timeframe) : these religious wars of Christians retaking Moslem – captured territories in Southwest Europe having begun c. 200 years before, and continuing almost 300 years after, the Medieval Minimum. Which coincide with:

· The Crusades (the “First” and “Second” c. 350 years long in AD 950-AD 1250 timeframe): These are the eastern-version of the Christian attempt in the Southwest of Europe, and less successful overall, having occurred c. 150 years before, and some 30 years after, the Medieval Maximum. (The ultimate Crusader holy grail was to take Jerusalem “from the infidels” and it did not work). These coincide with many local, eastern European struggles of Orthodox Christians with Moslems (Ottomans) versus the Roman Catholic Christians (these latter were mostly the “Crusader knights” ) who were after the holy land, the defence of Constantinople (later Istanbul) from shortly after Muhammad dies, to the fall of Constantinople in 1453. The Moslems tried several times over some centuries to “take” Constantinople, and the taking of it was more fait accompli than anything else when it at last occurred – with the aid of Christian-built technology.
 A “schism” in the Christian church having occurred in the 1200s, the Roman and Eastern Catholics played on separate teams, if roughly for the same cause. (Also note that the “schism” of the Roman faith in these times into an eastern bloc was a rather peaceful secession from a holy empire, sliding rather bloodlessly into Moslem domination in eastern areas compared to the further splitting of Roman Catholicism into Protestantism in the Maunder period – which at that time was brutal and very well coordinated. Additionally the eastern Christian church was not obliterated in new Moslem, former Byzantine, lands, but subsumed.)

· Mongolian invasion of Europe (specifically eastern Europe) (begins 20 years before end of the Medieval Maximum). This was hysterically feared as a barbarian (pagan) invasion of Christendom, the Christians being grateful these pagan conquerors met – and destroyed or assimilated – many Moslem cultures in between Northern China and what is today western Russia (Moslem converts became Ottomans in some cases). They then do not change, but simply dominate, the captured cultures (they do not remove the eastern Christian [Orthodox] Church, for example in eastern Europe). Mainly it was about tribute (coins, beads, rice, slaves etc.) – and absolute obedience, of course. The Mongolian conquest of  eastern Europe comes about (?) due to:

· Yuan Dynasty (AD 1271 start – to AD 1367) to Ming Dynasty (AD 1368 start). The Yuan Dynasty is indeed a Mongolian dynastic period in China. The Mongols went westward when the Hans probably persuaded the Mongols to go west, since the Hans attempted with some success to civilize the “hordes.”  This dynastic transition was peaceful and not very fractious compared to the Maunder Minimum’s Ming Dynasty’s shift to the Ch’ing Dynasty in the 1640s…warfare continuing 30 or so years into the Ch’ing after the Ming’s violent collapse.

· The Hundred Years’ War: This amalgam of French and Dutch royal house intrigue-to-cavalier warfare begins (notably I’ll add) about 90 years after the end of the Medieval Maximum. It’s actually and extended dynastic war of “royal houses,” very much like the:

· War of the Roses: This was – like the Hundred Years’ War – essentially a royalist, dynastic “civil war” in England that starts roughly 200 years after the end of the Medieval Maximum. 

One appendix to these would be, as the colonization of North Atlantic islands seems to indicate, Viking exploration, westward. Vikings also regularly raided Western Europe all through the Medieval Maximum, adding much, by the way, to the peopling of what became England and France, and the fleecing of many a monastery. But the settlements, west, by Vikings do not appear to have arisen due to overt home-based tensions, such as “religious freedom,” or hopes of obtaining (by stealing if need be) “free land” or “chances for a meal” so much as a search perhaps for tribute gone awry (like the more successful Mongol invasion of Europe, the dominance of which lasted over 250 years) – and also because the better, sunnier, warmer weather and attendant calmer seas may have cheered on the Norse explorers, in as something as human and predictable as the naive spirit of adventure, as much as gain. 

Another appendix is the Black Death, occurring just under 100 years after the end of the Medieval Maximum.  It was a c. two year period that saw 1/5th of the world’s population dying out from c. AD 1348 – c. AD 1356. 
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”The Dance of Death,” (or Danse Macabre) by Michael Wolgemut (1493)

This meant that the survivors anywhere from England east to China inherited a good hearty boon of coin, land – and, had to give increased wages to workers who survived. It meant  people were welcome, whatever their background, in order to lower labor costs – something as true then as it is now and something the manorial estates had much of, just a short time before. One can think that the infrastructure of the late Holy Roman Empire, which had witnessed the increase in population tenfold, was pretty competitively manned and then, suddenly, un-peopled! What is not mentioned much is that the racial makeup of Europe changed with the punctuated violent flux in humanity the plague must certainly have wrought. The amount of people dying, worldwide, was over 100,000,000 million – enough to certainly make a “mark” in western European cities, for one. Ghenghis Khan, helping to populate eastern Europe 100 or so years before the Medieval Maximum ended, left a lot of subjects with northern Chinese racial characteristics visiting his eastern European conquests after the Black Death. These wandered into central and eventually, western Europe, filling up the void left – even if the Black Plague was a pandemic – amid these sessile Christians who probably converted many a Mongol. 
  

So, like in a very widespread and random war, whole swaths of people vanish, and survivors, previously far-afield, wander in to their former homes and simply take them over: house, barn, mine, mill and field. The semi-Nomadic Mongols were just such far-afield wanderers, and it could have been their free-footedness that inadvertently led to their genetic success, later, in western Europe. The Black Plague aimed mainly at settled populations where, as I established earlier, human filth propagates in abundance (even in modern cities) serving as a epidemic vector, like viruses carried by disease-spreading biting ticks, in turn borne by rats and mice that fed and lived amid these filthened Christians. For unlike their “pagan” forebears in the western Europe of the Roman Empire, bathing and regular cleaning of simple and effective clothing was not only not practiced – but even feared.
  Sewers and fresh water transport using engineering techniques to include cement and central heating that aided the spread of Roman civilization centuries before had been totally forgotten.

So, what can we “dangerously generalize” from all this?

As Ulysses S. Grant wrote, “war is progressive.”  Do people follow progress upward even in war, like some great chain of being, from lower, to higher, barbarity? Grant could have meant this in his writings.
 For Grant seldom had one thing on his mind at a time. Better still, the great general perhaps had this in mind, relative to the word, “progressive”:  the course of war, maybe a war, maybe many wars, is progressive insofar as circumstance dictates what the severity of said-war will be. Now, most of this won’t make sense until we compare it with conflict as seen in the Maunder Minimum timeframe, compared with that in the Medieval Maximum timeframe. (In fact, the severity of modern warfare could have had its very start in the Maunder timeframe, with its unintended encouragement of mercenary soldiery and other soldiers-for-hire, a great many having been Scots or “Scots-Irish,” – or both. 
 ):

· The feudal “system” was so decentralized and flexible, it was ideal for women dealers, manufacturers, and businesswomen – even in the guilds. The loose alliances and difficulties of enforcing matters in a vassal-to-vassal arrangement, where loyalties shifted constantly, seemed ideal for women.
 You could jump into “nations” in the time of the Crusades in England or France; in Anatolia, in Jerusalem, in Constantinople and never have a clue that a war was ongoing. The lengths and lassitudes, with punctuated severities of the struggles, announce this fact out loud.  Also in the case of the Crusaders, most were elite knights with strict codes forbidding many sorts of barbarisms that are taken for granted in many cases in warfare, today, especially war in the last century. There were lengthy training times that went hand in hand with detail, stylized, even ritualistic, social customs with others, including ritualized and stylistic treatment of women. The rules of the game in mating and love so clear, no one could make a mistake. And if they did it could be fatal to reputation and life. In most cases, according to caste, you mostly had to be “born into the job.” In this time, the very word for military decorum, chivalry, takes root. It dies a hard death – 600 or so years. For example Robert E. Lee, Grant’s formidable opponent in the U.S. Civil War (1861-1865) waged a chivalric war against the Union armies, Grant resorting to using “barbaric” siege warfare (of the Orientals?) to overcome him due to the wild freedom of speech, action, and political interference in the north making a controlled, chivalric army impossible for him to form and use. Burning, infrastructure destruction (railroads, etc.) pillaging (even by Sherman’s “rules”) never factored into Lee’s plan, for political reasons of course, but also, due to more personal and even polite rules of military decorum as chivalric. (Soldiers only killed soldiers etc.) Hence, we thus clearly see constraints and formality in war, quite apart from a soldier’s boldness and willingness to kill (Lee was certainly not pusillanimous). Grant, on the other hand, due to  “progressive circumstances,” adopted the will to wage a less constrained one in the context of his age, abandoning chivalric concerns lofty and low. In the Crusades, alternately, the Crusaders’ Moslem opponents are likewise constrained by decorum and codes of war that nearly follow the “Marquess of Queensberry” rules of fair boxing compared to what we know to be warfare today. Which is more like Thai kickboxing in comparison.

· It is reasonably safe to assume that the “reconquests” of Christian lands in the belly of Spain and western Mediterranean, and the Eastern Christian struggles against the Ottomans, given the length of the “war,” are just as loose and nebulous as the “eastern Crusades” in the near east and “holy lands.” It was the aim of the Moslems, after all, to leave the Christians they conquered alone, but to dominate, like the Mongols, economies and governments.
 

· The Mongols had the great good weather and lush growing fields and farms across Eurasia on their way west, there to pluck the fat fruits of Europe, and most likely their return to east Asia in trade routes. They conquered on horseback and by land the entire way over. They wished mostly for tribute and decentralized control of their “subjects,” not “interfering” with social, religious or other customs in their operating ends, but liberally spying on and managing them for all that.
  They’re even there after the Medieval Maximum ends to re-populate central, and eventually western, Europe. This is after a natural catastrophe – the Black Death – not related to global warming so far as we can see, some time after the fear of “Prester John”
 had long died off.  These are basically settlers after awhile: not conquerers. 

· Some forms of warfare that have emerged ascendant from a beginning in the Middle Ages was raiding warfare of low intensity, to include hostage taking for ransom. This could have begun among the Mongols, was widely practiced by Moslems (and still is) and is part and parcel of low-casualty warfare aimed more at gaining tribute and prestige than blood or total destruction for a monarch or nation. (Cossack [devout eastern Christian] raiders of Napoleon’s retreating Moscow-based soldiers as late as 1812 practiced raiding and interpersonal pillaging and hostage taking for ransom, a probable leftover learned from either Mongolian and Moslem practice or both.) The “Mafia” is born in Moslem countries, come eventually to Europe via the Venetian-Ottoman trading routes in the Middle Ages. 

· The Vikings also become settlers. They are not aggressively pushing “natives” off their lands, but in some cases, are being “pushed off lands” they try to settle (L’Anse Aux Meadows, Newfoundland? And “Vinland,” where the “Skraelings” shoot bows and arrows at them, chasing them away?)

People then, I would generalize, are a lot more generous when they can identify enough food sources to exploit; are inclined to bargain, negotiate, and even spare the lives, of people, as well as their customs and beliefs. Warfare becomes stylized, artificial. Military organization is local and not strictly mandatory at a high level: “ways out” incur the usual peer-pressure wrath and censure but generally are not fatal.

Now let’s look at the Maunder Minimum.

Human conflicts in and around the Maunder Minimum period

Several counter arguments can be made to the above survey of severity, organization, and casualty rates of Medieval Maximum-period warfare; all cogent, all without bringing in a sudden drop in Earth Northern Hemispheric average temperature and increased “degraded” weather. 

First, there were less people to kill. Granted: but perhaps for all that, the ratio (war death then, in proportion to war death later) could be the same. Then we can use Grant’s “progressive” insight of war to tear apart my assumptions about Northern Hemispheric warfare in the Medieval Maximum being milder than what occurred later. For instance, Grant’s insight can be construed in a still very-common historicist academic manner, insofar as we must understand that there was a lack of sophistication in political structures then; the Christian west being decidedly weak, the Moslem, not so very domineering (thus somewhat “weak”) and the Mongol, extrusive and invasive, in the west, the (Mongol) Ottoman Empire being quite tough and domineering. The “strongest” political source across the Northern Hemisphere appears to be the early Ming Dynasty Chinese, and even China’s late Yuan Dynasty adherents.  The Mongol “hoards” were the jokers in the deck, if not linked to the Ottomans. For all this, they leave elites in the Kievian Rus “in charge” to include the Orthodox Church.
 These politico-religious structures; the various early nation states of France, Germany,  England, Spain etc. are all very personal, decentralized in their allegiances, and individual, even lax, in how they levied taxes and raised, clothed and trained armies in a feudal structure that seems so benign in today’s view, that many wish to go back to it. These proto-nation states’ allegiance is stronger to Rome at the time, which exerts considerable influence over and bandies much wealth around, these states. As John Keegan put it, 
 sophisticated warfare is not possible without (for the most part, technological) advances made by a civilized society. Warfare essentially causes sophisticated society, in his thinking, since this is the conclusion offered by the wealth of empirical evidence drawn from political and military history. We must infer from his observation, made after years or analysis, that western Christian political descendants in western Europe, for one, had become less civilized after the Roman Empire’s collapse (that is, less technological and innovative) and so, less violent. As counterintuitive as this sounds, that is the conclusion. Furthermore, western Christian political descendants’ lack of sophistication, its emphasis on the individual, its sterile feudal rules not well enforced or unenforceable, made it ripe for invasion, and was responsible in no small part for the romantic naïveté that we now attribute it, looking back, as if it were some sort of ideal time in human history.  Moslem civilization (less civilized overall, since it developed no technological supremacy, in the Keegan context) had made major inroads into this Christian world, and had, at the time, been building toward a technological supremacy. 
, 

In the Maunder, we see three of these characteristics governing warfare (from the mid 1500s on to even the 1900s):

· Shorter length, with sometimes very severe conflict (much of it what is now called “high  intensity” by modern military definition) often with clear ends strictly sought or totally achieved.

· Colonial European expansion, out of Europe, often to the planned and cunning use of taking over lands and other, weaker, smaller dynasties (the Spanish in South and southern America; the British in North America, less the French – who, however, also colonize and fight with colonial British). Colonization continues until the, wouldn’t you know it, 1880s, later to include Germans, Russians, and Italians, Belgians; other European colonizers. (Christianity is used like a brutal hammer, whether Protestant or Catholic).

· Uses of ample amounts of eager and available “soldiers of fortune,” at first many Scot, Scots-Irish and later, German, other, in Europe against other Europeans and even in the “colonies.” These rally round the nation paying them in coin and always waving a religious banner. In China for 30 years as the Ming Dynasty fell, there were bands of armed robbers who scoured the countryside for hire (“Associated Bandits”).

· Augmenting mercenaries are regimented, formally-trained, dynastic armies  re-begun in Europe in the mid 1500s, only to develop into several little Roman Empires with clearly-marked uniforms, standardized training, and very much increased technological means of destruction. Even in England, long a home to the freelance, free-booting soldier Cromwell in dictatorial Commonwealth times created the New Model Army, prone to heavy censure, obedient to many a regulation (including short hair) regularly, interchangeably, and vigorously trained, and most brutally and effectively deployed, first against Cavalier, later against Catholic landholders and subsequently English explorers. They train and fight while quoting the Christian Bible.

· Lessening constraints (self-imposed contraints, “rules” and taboos exist in stylized form amid upper classes. The lower, in the ranks, do the dirty work) in distributing violence, some of it spilling over into civilian populations.

In the Maunder, the seeds are already set somewhat by the middle to end of the Spörer Minimum:

· South of America explored/settled by Spain mid-late 1500s (“far west,” Latin America and parts of South America, Caribbean, Florida, Louisiana); thence by the French, Danes, other, in islands.  

· The fall of the Aztec world, though shrouded in mystery, is, nevertheless given their surrender, a blood-bath choreographed by greedy nobles and a Roman Catholic Church hungry for gain in both precious metals and souls.

· Counter reformation (the Council of Trent, 1545–1563) and ending at the close of the Thirty Years' War: c. 1618-1648. Whole groups of “nations” align in polemical religious blocs, the Lutherans to the north with the Eastern Orthodox and assorted-every-other Protestant, against the Roman Catholic heart of Europe. 

· Settlement /exploration of Canada by Catholic French (mid 1500s)

· English civil wars 1620s-1640s, with regicide to authoritarian one man rule until 1652 (Commonwealth). 

· Settlement /exploration of America by British (mid-latitudes, Virginia to Massachusetts mid 1600s); “European colonialism” and “colonial wars” starting with English settlers’ land grab of existing, for example, tilled and settled Abenaki lands in British America.

· War of the Spanish Succession (sometimes called the “bloodiest in history”)

· Venetian-Ottoman Empire conflicts (aggressiveness of Roman Catholic trading Christians in the Mediterranean versus just-as-aggressive Moslem empire of a converted-Mongolian nature, into the west, from the Mediterranean to the middle of Europe).

· Asia/China, record keeping breaks down with Ming Dynasty collapse (1640s) into Ch’ing Dynasty: famine common; spread of the “Associated Bandits.”

Comparing the vast organization of the militaries in the late 1500s – 1800s (to now, actually) their abilities to incur high casualties, and the degrading of chivalry or applying “set rules of established conduct” 
 in a more flexible manner to effect a quit, it seems as if the Medieval soldier lived in an ideal, pre-fall (Antediluvian) state, and that, as organization and use of force, and enlistment-regimentation became ever more sophisticated due to (fill in the blank------ capitalism is one answer; increases in corporate power and organization is another. Another is the “virulent growth of Christianity” which is dogmatically moralistic) the world then became magically more violent. (Oh why can’t we take Karl Marx’ indirect advice and drift back to feudal times? Well, there was a certain safety in it.) Hence, your typical historicist argument for the Medieval period shift into Europe’s absolutist times that seems to underline Grant’s cryptic remark about “progressiveness” in warfare.

As most historicist theorizing goes in its story of “mankind’s struggles,” it conveniently leaves out any empirical contributory evidence that may implicate Nature as a co-villain in his discomfort or mal-actions. Man’s troubles are, goes the old hidebound Platonic philology, purely his own: he is impure and immoral, goes the wail of the Platonistic Patristic fathers and with the Adlerian-Marxist twist added to this cocktail, humans are purely social.  

But this leaves out the gruesome fact that the Roman soldier was very sophisticated and more technological at times compared to his local descendant of some hundreds of years after the Roman Empire’s main collapse in the feudal/manorial period. For earlier Roman soldiers were, by comparison, as highly organized, trained, equipped, and brutal in incurring casualties and assuming/maintaining conquest as their European dynastic soldier descendants of the late 1500s-1700s in Europe were to become. They perhaps were even more so. In fact, this tendency to organize warfare, making it more sophisticated on a man-to-man basis, and hence
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Dansgaard-Oeschger events (“1,500 year rhythm”)  from 1,100 BC – AD 250 and again from AD 400 to AD 1880, with warfare and demographic change severities overlaid.

more interpersonally painful, status-losing, fatal, and ultimately machine-like began with Alexander.  (Under the Roman period, all that Alexander taught in this regard became fine-tuned, highly-pitched; and swiftly, efficiently, and most brutally executed. If not stopped, we can argue that Germany’s Third Reich would have been yet a new “Roman Empire.”)

“The 850 BC event”: lower solar activity with higher precipitation initiates a human crisis in Holland: aridity in other parts of the Northern Hemisphere changing populations, behavior

There was, c. 200 years after the 1,100 start of the “Bond rhythm” (200 years before the Roman Republic’s start in c. 485 BC) a degrading of weather that was noted in proxy data drawn from peat bogs, c. 850 BC (see Dansgaard-Oeschger events diagram). Climate-related changes in precipitation and temperature are reflected in the changing species composition of the peat-forming vegetation.

Plant remains can be identified and, by using ecological information about peat-forming species, changes in species composition of sequences of peat samples can be interpreted as evidence for changing local hydrologic conditions, often linked to climate change. At the start of the second phase Phase two (middle, see diagram below) – and coincident with an abrupt decline of solar activity – the atmospheric circulation changed, leading to cooler and wetter climate conditions. 

In lowland regions in the Holland for example, the climate shift caused a sudden, considerable rise of the groundwater table so that land you could grow and herd on was transformed into wetland, where peat growth started. Farming communities living in such lowland areas were forced to migrate because they could no longer produce sufficient food. 
 The rise of the water table forced the farmers to migrate to well-drained areas in the northern Netherlands where salt marshes offered them new fertile land.
 (Phase two, middle). The rise of these waters is not attributed to rising coastlines, but to increased precipitation adding to water tables.

Evidence from proxy data in this timeframe also suggests climate cooling events in France, Switzerland, Central Russia, Central Africa, India, and the Andes in South America, these latter due to palynological evidence revealing vegetation shifts consistent with global cooling.

Magny (2004) 
 showed that over a period of several millennia the presence of lakeside villages in south-eastern France and adjacent Switzerland was strongly linked with lake levels (water table rise) and solar activity (= lack of solar acrtivity). No lakeside villages occurred after 850 BC. The production of radiocarbon (C14) is regulated by solar activity, and therefore periods of increased mire surface wetness have been interpreted as evidence for solar forcing of climate change (the effects of sudden declines in solar activity).
 

A link between the climate shift around 850 BC and the evidence for a subsequent increase in human population density has been made in Northwestern Europe.
 A climate crisis in the first instance caused an environmental and social crisis. A collapse of societies resulted in a weakening of the position of dominating groups, which brought about a change in the social structure of farming communities. This facilitated the introduction of a new technological complex, which again created further social change combined with a leap forward in production, food consumption, and population density. In this case there was apparently no catastrophic decline in human existence, but a major disruptive shift due to climate drivers for the cooler.
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Three views of climate change after 850 BC as revealed by increases in peat bogs in Holland. Phase one (top), and warmth c. 750 BC in Holland. Phase two (middle) and increasing cold c. 830-940 BC. Phase three (bottom) and a return to warmth (c. 950 BC). (After Beer & van Geel, 2008)

In south-central Siberia near this time archaeological evidence suggests an acceleration of cultural development and a sudden increase in density and geographic distribution of the nomadic Scythian population after 850 BC.  Van Geel et al (2004) 
 hypothesized a relationship with an abrupt climatic shift towards increased humidity (equatorward relocation of mid-latitude storm tracks). The hypothesis is supported by pollen-analytic evidence (undisturbed soil masses reveal pollen enclosed that proves that plants suddenly took over.). Areas that initially may have been hostile semideserts changed into attractive steppe landscapes with a high biomass production and carrying capacity. Newly available steppe areas could be utilized by herbivores, making them attractive for nomadic tribes. The Central Asian horse-riding Scythian culture expanded, and an increased population density was a stimulus for westward migration towards south-eastern Europe.

There is strong evidence for climate change in the Central African rain forest belt around 850 BC.
 Palynological (pollen-analytic) studies point to a drastic change in the vegetation cover (from predominantly rain forest to a more open savannah landscape) as a consequence of aridity. A population of farmers migrated from the south into the area. The contrast between this change to dryness in central west Africa and the contemporary increase of precipitation in the temperate zones fits well with the hypothesis that, after a decline of solar activity, there was a decrease in the latitudinal extent of the Hadley Cell circulation and consequently the monsoon decreased in intensity, while the mid-latitude storm tracks in the temperate zones were enhanced and moved in the direction of the equator. 

A dryness crisis caused by a weak monsoon intensity in north-west India after 850 BC also supports this hypothesis 
. Moving toward the Americas, massive glacier advance in the south-central Andes of Chile, probably resulting from an equatorward relocation of mid-latitude storm tracks (like in the Northern Hemisphere), forms part of a wealth of evidence for worldwide climate change around 850 BC.
 Evidence from paleodata indicates that the climate shift around 850 BC occurred suddenly, probably within a decade. 

The end of the event, however, seems to have been gradual (a time-transgressive passing of thresholds) so that, given present knowledge, it is not yet possible to pinpoint an end of the event. Changing climatic conditions at 850 BC may have been similar to climatic cooling shifts during the LIA.

◊◊◊

So, forgetting all this military and social history, historicist and empiricist, is there some kind of social and military severity-reduction connection, here, to climate? 

This graph above shows the earlier discussed “1,500 year rhythm” I spent so much time on, that follows the probable 1,500 year Dansgaard-Oeschger events, and which Bond et al  identified in ice rafting episodes and hematite stains alluded to in the cartoon earlier in this chapter. What we see in this graph if we map out the 1,500 year span in two spreads going back into time from 1880 is this sine curve for more 18O (higher = colder) and less 18O (lower = warmer) forming the predictable hills and valleys. And they seem to overlay periods in human history where organization of warfare and a tightening of resources to change social patterns is overall higher (in cold times) and lesser (in warm)…we could argue that today, in a period of ascendant “1,500 year rhythm” – with a recent extended solar maximum still at our backs – we are in a quite low-intensity conflict phase in the Northern Hemisphere, where especially currently, rules of war are obeyed 
  – somewhat like in the time of the Crusades.  Only this time, there are even more lawyers and laws, national and international, and bodies to oversee these – like the United Nations. As an added edge, women are now actual combatants – no longer the chivalric images or mal-influencers of indirect effect on the “dreaded foe .” 

Even the same old enemies seem to be going at it. More than one intercepted Moslem extremist threat in the modern quasi Christian-Moslem religious wars have referred to American soldiers as “Crusaders,” or, “soldiers of the cross.” American soldiers do not fight specifically for Christianity, nor do they fight inter-specifically for the Roman Catholic or indeed, formally for any faith. They fight, according to U.S. governmental precepts, for A. The American “way of life.”
  B. Freedom. And “freedom,” or “liberation” as Jacque Barzun points out 
 is a very hard term to define, indeed. The American “way of life” is  even harder to define. It is not formally religious in any case. 

No LIA. Also, a probably extended solar maximum starting in c. 1924, peaking in the 1990s. Could these be partly to thank for a worldwide human peace movement, ongoing strongly since 1945? Are the agricultural benefits thereof still supporting the well-fed bellies that agree to fight by stricter rules, and a lot of political nice-nice between warring factions that in some cases takes back seats to our daily lives? How many of us feel the effects of the declared undeclared war that now exists, precisely defined as extremist Islam vs. the two other monotheistic religions, aimed at precise targets, in identifiable landmasses, but the end in sight of which is as clear as seeing individual snowflakes fall in a fast white-out blizzard?

Could it be coming to an end?

The red arrow to the left, as shown earlier in this graph, is today. The red one to the right covers the time period of roughly 6-7,000 years BP. Observe the ”warm amplitude peaks” are about the same as the present data for 18O and 16O ratio of the oxygen temperature isotope, and rather high up with less severe downward millenial ”down-peaks”  overall. 





The blue arrow points to c. 9,000 year before present and refers to the c. 8,200 year BP cooling period called the Young Dryas.





This downward spike could account for the ice rafting events recorded by Bond and the hematite stains found, when large amounts of melting fresh water that was cold upset the saline balance in the water off the Laurentian in this timeframe (the Hemry coefficient). Decreased water temperature released much CO2. For all that, the peak upward right after this, about 7,000 years ago, is HIGHER than the arrow on the left (today) with weaker downward amplitude. This is consistent with Richey’s ”warmer and dryer New York State,” and much more CO2.








�	 Related to the Halstatt Cycle of c.  2,200 years???


�	 For insights into what could drive long-term ice ages on Earth from a cosmic perspective (which in turn gives this book wider scope) I recommend Nir Shaviv’s work on cosmic-rays and our Sun’s (and Solar System’s) movement across the galactic arms over millions of years. Recent strides in understanding the other, warming dynamic (long-term tropical periods) from a cosmic perspective have been made by Royal Society researchers.


�


	� Stanley, Steven M., Children of the Ice Age (W.H. Freeman: 1996)


�


	� For example, the late Jean Grove.


�


	� Bond, G. et al., “The North Atlantic’s 1-2 Kyr climate rhythm: Relations to Heinrich events, Dansgaard/Oeschger and the Little Ice Age,” in Mechanisms of Global Climate Change at Millennial Time Scales (AGU: Washington, D.C.) eds., R.S. Webb, P.U. Clark and L.D. Keigwin, 35-58, 1999; also Bond, G. et al., A Pervasive Millennial-Scale Cycle in North Atlantic Holocene and Glacial Climates” Science 14 November 1997: 1257 (DOI: 10.1126/science. 278.5341.1257) 


	 


�	 Forbush, E.H., Useful Birds and Their Protection Mass. State Board of Agriculture Publication (Wright & Potter: 1905). He was as professional a biologist as you could get then.


�


	� Peterson, R.T.,  Birds of Eastern and Central North America (Houghton Mifflin: 2002)


�


	� It is also interesting to note that passerines are now known to have an organ that can detect the Earth’s magnetic field for navigation. Bobolinks (or, Ricebirds) Dolichonyx ozivorous, common in the U.S. east, have Iron Oxide around their olfactory glands, and in bristles extending from naval cavities.  ”Closely proximal nerves fire in response to changes in magnetism to provide the exquisite sensitivity necessary for navigation by the Earth’s magnetic field.” (”Close Up  Science,” Valley News, Vermont, July 25, 2011)  


�


	� Wiersma A.P. & Renssen H., ”Model-data comparison for the 8.2 ka BP event: confirmation of a forcing mechanism by catastrophic drainage of Laurentide Lakes.” Quaternary Science Reviews, (2006)  25, 62– 88.


�


	� Clarke G., Leverington D., Teller J. & Dyke A., ”Superlakes, megafloods, and abrupt climate change.” Science, (2003) 301, 922–923.


�


	� Ritchey, William A:, The Archaeology of New York State (Purple Mountain Press, 1994; reprinted from Bantam/Doubleday, 1965) p. 42. The C14 evidence is derived from pollen samples found at particular undisturbed stratigraphic levels around campsites of the “Lamoka” peoples in New York State, whose badly deteriorated bone structure in any case strongly inferred that these people were of European origin.


�


	� The averaged temperature in the  Northern Hemispheric for the 20th Century is marked as .6 of one degree. Research meteorologist Dr. Roy Spenser has noted recently that this skew is headed downward from this incredible high, which could have been at least partly the consequence of the LIA’s disappearance shortly before the 20th Century began.


�


	� As I remarked on Ennadai in the Laurentian Shield in my co-authored book, The Maunder Minimum and the Variable Sun-earth Connection, p. 215


�


	� It is thought that the Medieval Maximum temperature averaged out was nearly a degree warmer than it was at the 20th Century’s end, making it at least one degree higher added to the one degree rise, the warmth probably unevenly spread. Given the primitive state of meteorolgical and Earth science we cannot reconstruct micro climates accurately. The Vikings made settlements in Nova Scotia then and had been – much like the war-scarred bones of the Brewerton Period people revealed thousands of years previously – attacked by the ”natives” mercilessly. This contributed to their abandonment of L'Anse Aux Meadows, Newfoundland.
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�	 I have competence here as a former professional soldier and as a former peace research institute worker.





�	 This thesis is fleshed out in more detail in my co-authored book with Willie Soon.


�


	� Harrison, J.B., and Sullivan, R.E., A Short History of Western Civilization, Vol. 1: to 1776  4th Ed. (Knopf: 1971) pp 208-209 for these figures and analyses. These in turn were drawn perhaps from Georges Duby, Rural Economy and Country Life in the Medieval West (Harvest)


�	 The best treatment of the fall of Constantinople is still Gibbons’ Rise and Fall of the Roman Empire.


�	 Some go to on to say that (urban legend-like) every third or fourth ”white European” has some of Khan’s genes in their DNA. 





�	 A sign of ”good health” in medieval Europe was the amount of body lice and other such things on the body, unbathed, but heavily perfumed. Unevenly cooling climates in western Europe probably made people shy away from bathing, when one caught cold shortly thereafter and died of bacterial infections. A good view is given by Jacques Barzun in From Dawn to Decadence: 500 Years of Western Cultural Life (Perennial: 2000)


�


	� Memoirs


�


	� Grant’s own ancestry was partly Scot.





�	 Some feminist studies point this out in detail. (GET SOME EXACT FOOTNOTES FROM MIT TIME)


�	  Ibid,  A Short History of Western Civilization, Vol. 1: to 1776  4th Ed. (Knopf: 1971). This gives an unbiased and detailed treatment to the economic-political aims of Islam, pp 165-175.





�	 A good summary of the Kievian Rus and how Mongols exerted political control while exacting tribute is handled in Ukraine: A History, by Orest Subtelny (University of Toronto: 1990). It was much less brutal than one is inclined to believe at first sight, and as Subtelny points out, “left the imprint of autocracy” of a peculiar east Asian bent upon the Slavs that persists to this day.





�	 Christian kings, hearing of Ghenghis Khan but not knowing his name, and hearing of his handling of Moslems, thought he at first was some sort of Christian scourge, so they called him ”Prester (as in Priest) John.”


�


	� Read John Keegan’s The Face of Battle (Viking: 1976) on military organization and peer pressure not to desert, etc., in progressive contexts. That is, this pressure increased on individuals from the Middle Ages on, as warfare became more mechanized and organized and, as I hazard, as the Northern Hemispheric temperatures grew less stable. 





�	 See Subtelny, Orest, Ukraine: A History (University of Toronto Press: 1988) particularly the sections on Mongol incursions


�


	� Keegan, J., A History of Warfare (Pimlico: 1994)


�


	� Toby Huff in his The Rise of Early Modern Science: Islam, China, and the West (CUP: 1995) attributes the dilatory uptake of scientific methodology among the Moslem societies then on the rise to mullahs’ distaste for “falasufs” – natural philosophers, and the potential challenge they would have given their clerical class. It challenged the Roman Catholic clerical class as well: only they acceded. 


�


	� To see just how innovative Islam was in scientific (not to mention mathematical) literacy – which for the most part Christian (dissenting) natural philosophers took up and in some cases, over – read John North’s Norton History of Astronomy and Cosmology (W.W. Norton: 1995)


�	 I deflect the counter argument that there are more rules of war now than in chivalric times; conventions, articles, treaties, and the like. Sometimes, the more legal rules surrounding war there are, the more freedom one has, individually or in groups, to “break” the rules. Chivalric code was extremely strict by comparison, and inflexible. (Note well General Lee’s ancient approach to “formal” war.)


�	 Ibid Beer J., and van Geel (2008)





�	Van Geel B., Buurman J. & Waterbolk H.T. ”Archaeological and palaeoecological indications of an abrupt climate change in The Netherlands, and evidence for climatological teleconnections around 2650 BP.” Journal of Quaternary Science, (1996)  11(6), 451–460. 





�	 An exceptionally high flood of the Nile covered the floors of the Temple of Luxor in 872 BC.  But when the waters receded here, it probably left more fertile floodplain. Was this related to the global rise in water tables?


�


	� Magny M., Holocene climate variability as reflected by mid-European lake level fluctuations and its probable impact on prehistoric human settlements.” Quaternary International, (2004) 113, 65–79.





�	 By wiggle-matching 14C measurements, high precision calendar age chronologies for peat sequences can be generated (Blaauw et al. 2003), which show that mire surface wetness increased together with rapid increases of atmospheric production of 14C during the early Holocene, the Sub-boreal–Sub-atlantic transition : a sharp increase of 14C production  and evidence for wetter conditions and the LIA (also Wolf, Spörer, Maunder, and Dalton minima of solar activity).





�	 Van Geel B., Bokovenko N.A., Burova N.D., et al. ”Climate change and the expansion of the Scythian culture after 850 BC: a hypothesis.”  Journal of Archaeological Science  31(12), (2004) 1735–1742.


�


	� Van Geel B., Shinde V. & Yasuda Y., ”Solar forcing of climate change and a monsoon-related cultural shift in western India around 800 cal. yrs BC.”  In: Monsoon and Civilization (Eds Y. Yasuda & V. Shinde), (2004), pp. 275–279. Roli Books, New Delhi.


�


	� Van Geel B., van der Plicht J., Kilian M.R., et al. ”The sharp rise of Δ14C ca.800 cal BC: possible  causes, related climatic teleconnections and the impact on human environments.”  Radiocarbon, 40(No. 1), (1998)  535–550.


�


	� Van Geel B. & Renssen H., ”Abrupt climate change around 2650 BP in North-West Europe: evidence for climatic teleconnections and a tentative explanation.” In: Water, Environment and Society in Times of Climatic Change (Eds A.S. Issar & N. Brown) (1998), pp. 21–41. Kluwer Academic Publishers, Dordrecht.


�


	� Van Geel B., Shinde V. & Yasuda Y., ”Solar forcing of climate change and a monsoon-related cultural shift in western India around 800 cal. yrs BC.” In: Monsoon and Civilization (Eds Y. Yasuda & V. Shinde), (2004) pp. 275–279. Roli Books, New Delhi.


�


	� Van Geel B., Heusser C.J., Renssen H. & Schuurmans C.J.E.,  ”Climatic change in Chile at around 2700 BP and global evidence for solar forcing: a hypothesis.” The Holocene, 10(5), (2000)  659–664.


�


	� Mauquoy D., Van Geel B., Blaauw M. & van der Pflicht J., ”Evidence from northwest European bogs shows ’Little Ice Age’ climatic changes driven by variations in solar activity.” The Holocene, 12(1), (2002) 1– 6.


�


	� The amount of them notwithstanding.


�


	� Far from being treated like illegitimate bands of non-nation state soldiery, Taliban leaders – though targeted by CIA sources – have not been attacked in some circumstance: for example, when leaders gather to bury some of their dead. 


�


	� Code of Conduct (United States military). There are no references to defending any faith here, anywhere. In other nation states, defending faiths is strongly implied and in cases, openly declared.


�


	� Ibid, Barzun







