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William A. Anders (24 December 1968)





7 January 2010
NASA Terra satellite image



Dear Daily Mail,  what ?!!

1. The only ñforecastersò saying this must be basing it on tea leaves, or that the cows are lying 

down, or the fur on a Hedgehog Caterpillar, or that their left knee is aching more than usual

2. Actually,  December 1890 was colder and winter 2010/11 was the 114th coldest in 351 years 

3. Just silly  - an ñageò lasts rather longer than a winter!!! 

4. A dusting of snow is not an ñice ageò in any shape or form

(Fake)



What an Ice Age Looks 
Like

=On top of the Greenland 

and Antarctic Ice sheets



Do any people live on ice 
sheets?

=not 

permanently, no: 
some venture 
onto them ï but 
they live on the 
edges

=these Inuit in 

1900 are spear -
hunting for 
salmon in a river 
in Greenland, 
away from the  ice 
sheet  



The Eurasian ice sheet 
maximum extent in the last 
ice age (º20,000 years ago)

=On top of the Greenland 

and Antarctic Ice sheets
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Even today permanent 
settlements are only on the 
edges of ice sheets 

= Longyearbyen, Svalbard  - 650 

miles from the North pole and the 
worldôs most northerly town 



Even today permanent 
settlements are only on the 
edges of ice sheets 

= Longyearbyen, Svalbard  - 650 

miles from the North pole and the 
worldôs most northerly town 

= é. is ice free in summer 
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Real Ice Ages and Warm 
Interglacials

8o

100,000 years



Milankovitch Cycles

 Å cycles in Earthôs orbit eccentricity 

     ¬ 

average insolation

 

 Å precession of the equinoxes

Å cycles in Earthôs axial tilt (obliquity)
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Has the global temperature ever been this 

high in the past?    Antarctic ice core data

First  Humans       

First agriculture
(~4 million)Emian Interglacial

(~10 thousand)

Now
(6 billion)

Holocene

Ice Age

Emian

Ice Age

Ice AgeIce Age

Anthropocene

Ice Age



The end of the last Ice Age
 

= Average Temperature in 

south-east England º -8ºC

= (Temperature range 

-25ºC to +8ºC: from pollens 
and insect fossils)

= Temperature rise

interrupted at 13 to
11 kyr BP, the 
ñYounger Dryasò 
ï named after the
flower Dryas 

Octopetala (above)

that thrived in all
Europe at the time

BP:   27       23      19  15 yrs. 

27kyr 19kyr

18kyr 17kyr 15kyr

23kyr

16kyr



Younger Dryas
 

= Younger Dryas thought to be caused by cold meltwater 

from the north American ñLaurentideò ice sheet that formed the 
huge lake Agassiz breaking into the Atlantic and disrupting the 
gulf stream  

Lake 
Agassiz

Gulf  
Stream

Laurentide 
Ice Sheet

(sea surface temperature 

image by ATSR instrument 

built by RAL Space) 
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30 kyr BP
23 kyr BP
13 kyr BP
7 kyr BP

Doggerland

30,000 Years Ago23,000 Years Ago13,000 Years Ago7,000 Years AgoNow
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Migration from Britain & Doggerland 
to Southern Europe and back
Tallavaara et al. 2015, doi: 10.1073/pnas.1503784112

 

314-361   
286-314 
251- 282   
220-251
188- 220 
157- 188   
126-157
94- 126
 63- 94    
16-63 
2-  16 

0

people in 
an area the 
size of  
greater 
London:

(total # of 
people in  
Britain by 

13kyr  BP º 
20, 000) 
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Gaps in archaeological finds of
dated human remains in Britain
Barton et al. 2003, doi: 10.1002/jqs,772

 
Creswell Crags cave-
art on the 
Nottinghamshire-
Derbyshire border

Younger Dryas

16              15            14            13            12             11            10              
9                      

kyr BP ­                      

7.3cm
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Reconstructing past 
temperatures, including

ICE SHEETSDENDOCHRONOLOGY SPELEOTHEMS

GLACIER EXTENTS

LOESS

BOREHOLES

SCLERO-

SPONGES 
INSECT 

NUMBERS

CORALS POLLEN

PLANT 

MACRO-

FOSSILS

DIATOMS

DINOFLAG-

ELLATES

HEAVY MINERALS

FORAMINIFERA

MOLLUSCS

OSTRACODAS

RECORDS

LAKE 

LEVELS 

SEDIMENTS
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The ñLittle Ice Ageò

 

0.4o

250 years

= Northern 
hemisphere 
temperature anomaly, 
DTNH reconstruction

= Based on data from 
boreholes, corals, 
sclerosponges, ice 
cores, insect numbers, 
instrumental data, 
pollens, lake levels, 
loess (wind-blown silt), 
glacier extents, plant 
macrofossils, diatoms, 
molluscs, foraminifera, 
dinoflagellates, 
ostracods, heavy 
minerals, grain-size, 
trace elements in 
speleothems, 
dendrochronology & 
historical records 
(recorded freeze/thaw 
dates, harvest yields & 
dates, etc.)

= Masson-Delmotte, V., and 16 other authors 

(2013) doi:10.1594/PANGAEA.828636. 
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A Frost Fair on the 
River Thames

= The great 

frost fair of 1684 
painted by an 
unknown artist. 
The painting is 
generally known 
as ñFrost fair on 
the Thames, with 
old London 
Bridge in the 
distanceò. 
(The Paul Mellon 

Collection, Yale Center for 

British Art, New Haven, 

Connecticut). 



LIMITLESS POTENTIAL| LIMITLESS OPPORTUNITIES| LIMITLESS IMPACT

A Frost Fair on the 
River Thames

=paintings of frost fairs are often attributed to Flemish painter 

Thomas Wyke (1616 - 1677) - like this one of the 1654 frost fair  
is by engraver 
James Stow 
(c.1770-1823)
and is listed 
as ñfrom an 
original 
drawing by 
Jan Wykò 
(the son of
Thomas Wyke
1652-1702)



January 1684

A Frost Fair on the 

Thames in London. 

Probably by William 

Faithorne (1616 ï 

1691), English painter 

and engraver who had 

a shop near Temple 

Bar.



Same scene ï once 

thought to be painted 

by Jan (a.k.a.John) 

Wycke (son of 

Thomas), but now 

generally listed as 

ñunknown artistò  



ñAn exact and lively 

mapp é with an 

alphabetical explanation 

of the most remarkable 

figuresò



ñAn exact and lively 

mapp é with an 

alphabetical explanation 

of the most remarkable 

figuresò

H. The Musick Booth



ñAn exact and lively 

mapp é with an 

alphabetical explanation 

of the most remarkable 

figuresò

I. The Printing Booth



ñAn exact and lively 

mapp é with an 

alphabetical explanation 

of the most remarkable 

figuresò

E. The Roast Beefe 

Booth



ñAn exact and lively 

mapp é with an 

alphabetical explanation 

of the most remarkable 

figuresò

Q. The Bull Baiting



ñAn exact and lively 

mapp é with an 

alphabetical explanation 

of the most remarkable 

figuresò

N. The Boat drawne with 

a Hors



ñAn exact and lively 

mapp é with an 

alphabetical explanation 

of the most remarkable 

figuresò

C. The Tory Booth



ñAn exact and lively 

mapp é with an 

alphabetical explanation 

of the most remarkable 

figuresò

Z. London Bridge



First event to be 
called a ñFrost Fairò 
was in 1608, buté.

= 250 the river frozen solid for six weeks and social gatherings 

were held on it

= 695 Thomas Tegg (1835) reports that the Thames froze for 

over six weeks that booths to sell goods were erected on it

= 923, 1150 & 1410 frozen river used to bring in goods by 

horse and cart for 14 weeks - but no frost fair is mentioned. 
(Shortages of food? Puritanical government?) 

= 1309 Fires lit and sports organised on the frozen river - such 

events recorded in 1408, 1435, 1506, 1514, 1537, 1565, & 1595

= 1400-1600 Reports of river freezing became more common 

as number of chroniclers increased ï events often recorded if 
Royalty involved



= 1537 Henry VIII , took his queen at the time (Jane Seymour) 

on a sleigh on the river from Whitehall to Greenwich

= 1564/5 Elizabeth I is said to have walked and, in some 

accounts practiced archery, on the frozen Thames. Reports of a 
very cold winter throughout Europe

= 1608 First event called a frost fair held. It is probable that 

they became fashionable through the influence of Flemish 
immigrants from the Low Countries


