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In recent decades 
about 1/3rd of sea 
level rise is caused 
by thermal expansion

About 2/3rd caused 
by melting of 
glaciers, mainly 
Greenland

Increased dams 
slowed rise mainly in 
1970s.

I have not come 
across any natural 
cycles for reducing 
sea level rise.





Neutral pH is 7
The shells of some 
molluscs are already 
suffering, and some fish 
are changing their 
behaviour patterns

The natural cycle we are 
overwhelming here is the 
uptake by many marine 
species extracting C from 
the CO2 in the water to 
build their bodies, 
releasing O2 back into 
the water

CO2 combines with H2O
to form H2CO3 (carbolic acid)



Impacts of warmer oceans
• Water expands slightly as it gets warmer
• Nutrients from deep ocean cannot reach 

surface waters because of layer of warm 
water

• Warmer water absorbs less CO2

This is yet another example of natural cycles 
being overwhelmed by human modification 
of the biosphere.
Ideally, corals (that don’t like getting too 
hot) and phytoplankton (that need nutrients 
from  cooler deep waters) can produce 
more DMS which then leads to more cloud 
condensation nuclei making more clouds to 
cool the water above them.



Space Junk
As satellites fall back to Earth, 
they (mainly) burn up in the upper 
atmosphere. But this means tiny 
particles of metals like Al and rare 
earths condense into nano-
particles.
There are roughly 20,000 
operational satellites plus about 
130m bits of space junk, mainly 
small, but ~37,000 bigger than 
10cm

Elon Musk has launched 8,500 
communications satellites since
2019 with plans for a total of 42,000 



James Lovelock: In Search of Gaia
by John and Mary Gribbin

Princeton University Press (2009), 262pp
[in State Library]

Gaia: A New Look at Life on 
Earth
by James Lovelock

First published 1979
Re-published Oxford 
University Press 2000
[On my Kindle]



The Vanishing Face of Gaia:
A Final Warning
by James Lovelock

Penguin Books (2009), 178pp
[in State Library]

The Revenge of Gaia
by James Lovelock

Penguin Books (2006), 222pp
[I found a 2nd hand copy]



A Final Warning: The Vanishing Face of Gaia (2009)

One of Lovelock’s quite reasonable concerns was feedback where warming itself leads to even more warming.

Lovelock believes Earth will move into a new stable climate (quite soon) that does not cater for present 

human society (too hot, too dry, baren, with severe food and water shortages).



There will probably be a small number of island refuges where a tiny fraction of the 8 billion humans might survive 

(he includes Tasmania in his list).

In his 90s, Lovelock doesn’t seem to have much faith in human nature and is particularly critical of the ‘Greens’.



Lovelock suggests our only hope is nuclear energy and geoengineering

 (putting sulfuric acid in the stratosphere to reflect sunlight and fertilising the oceans’ bacteria 

to enhance their removal of C and release of O2). He is a strong critic of wind/solar solutions.

Direct removal of CO2 from the air, may help if done soon on a big enough scale.





Where is today’s talk leading us?

By the end of this mini-series of talks, I hope you will be even more convinced that our planet is special
and it is the biosphere, full of all life, that keeps it special

• The biosphere is an exceedingly complex and only partially understood thin-skin around our Earth

• Humans are only one of millions of living species, physically just a speck in this huge soup of living things

• This living skin has kept the Earth’s climate pretty stable for about 1m years, 
and particularly stable for the past 10,000 years

• If there weren’t so many of us, we could probably fit in quite well with 
our  fellow living species.

• It is our land clearing, industry, industrial water use, fossil fuel use and 
wastes that make us so destructive.



Questions comments
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