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Most scientists agree that the average temperature of the earth has increased since the end of the last major ice advance about 20,000 years.  However, controversy has developed over why the warming has occurred.  

Two major hypotheses are used to explain the warming trend: 

1. Increasing atmospheric concentration of the greenhouse gas Carbon Dioxide (CO2) by man’s industrial activities traps long-wave radiation reflected from the earth surface increasing heat accumulation in the atmosphere (Man-made Global Warming).  

2. The warming trend is part of a recurring natural cycle of warming and cooling caused by interaction of solar radiation and earth motion cycles, with minor influence by man’s activities (Natural Cycle).

The climate of the earth is constantly changing, both globally and regionally.  In the long term (millions of years), climate change is controlled by major geologic mechanisms (plate tectonics, volcanism, solution of some types of rocks, etc.). On a shorter-term basis, the earth’s climate is strongly affected by interaction between cycles of earth motion (orbit around the sun, migration of poles and wobble of the earth’s axis) and direct variations in solar radiation.  

The cycles of earth motion insure that the amount of solar radiation varies globally in both impact location and intensity on a seasonal as well as a long-term basis, producing sometimes radical changes in atmospheric and oceanic circulation patterns with resultant drastic changes in temperature and precipitation.  Data available from various sources indicate that climate change cycles of varying intensities over the past 2,000,000 years range from about 30 years to 100,000 years in length.

Climate change involving cycles of global warming and cooling has been a recurring phenomenon throughout the geologic history of the earth.  Many geologists believe that evaluating validity of the hypotheses of Man-made Global Warming versus Natural Cycle warming should involve comparing episodes of past climate change to conditions during the present warming cycle.

Geologists view time in a different context than non-geologists.  For example, the time frame in which we operate is approximately 4.5 Billion Years (BY), the age of the earth, while modern civilization began approximately 5,000 years ago.  As a result, we tend to view activities of the earth system on a more panoramic stage that tends to emphasize cycles of recurring events, allowing us to look at correlations between cause and effect at different points in time.   

The development of fossilizable hard parts about 600,000,000 years ago at the end of a major, possibly worldwide episode of glaciation has allowed us to study local, regional and global climate changes with a reasonable degree of reliability. With respect to CO2/temperature correlations, the primary relationship cited in supporting the man-made Global Warming hypothesis, atmospheric CO2 concentration were approximately 7,000 parts per million (ppm) 550,000,000 years ago, 20 times the present concentration of 370 ppm.  Average estimated global temperature at that time was approximately 220 C, about 100 C higher than present.  Data indicate that although CO2 concentrations declined from that level, temperatures apparently remained fairly steady until about 450 MY ago.  Similar glaciation events occurred about 360,000,000 years ago and about 275,000,000 years ago as CO2 concentrations and temperatures continued to decline to 350 ppm and 220 C, similar to modern values.  

Fluctuation of CO2 and global temperature continued until the present time, with a relatively steep decline in CO2 concentration from 3000 ppm to the present 370 ppm beginning about 150,000,000 years ago.  Global temperature during this period also fluctuated over a range of 10 to 150 C, although not on the same trend as CO2 concentrations.  Global temperatures remained high until about 25,000,000 years ago when a precipitate decline began culminating in our present ice ages that began about 2,000,000 years ago.

Glaciation began in the Antarctic mountain ranges about 35,000,000 years ago but didn’t cover the continental size until about 25,000,000 years ago.  The northern hemisphere was effectively ice free (cold, but with insufficient moisture for snow accumulation), except for relatively small mountain glaciers, until about 2,000,000 years ago.  Numerous ice advances and retreats followed with rapid (50 years or less time frames) 100± C temperature fluctuations with warm interglacial events similar to the present separating each advance.  Data from the U.S. Geological Survey indicates that in the most recent interglacial warming interval (125,000 years ago) global temperatures were apparently 50 C higher than present, although CO2 levels were about 10% lower.  Sea levels were apparently 5 to 8 feet higher than at present, possibly reflecting greater ice melting than so far observed in this interglacial warming interval.

Most scientists generally agree that global temperature has risen about 0.60 C in the last 150 years.  In comparison, temperature fluctuations between glacial advances and intervening warming intervals ranged from 100 to 120 C, apparently with very rapid changes, within fifty years or less. Episodic warming and cooling since the end of the last major ice advance has resulted in an average global temperature approximately 10 0 Centigrade (C) higher than the average temperature 19,000 years ago when the last interglacial warming episode began. 

 Recent information indicates that a 20 C deep-sea warming event in the southern hemisphere about 19,000 years BP preceded CO2 rise by approximately 1000 years when glacial melting began. Data available from multiple other sources on detailed analyses of ice cores indicates that this pattern of temperature rise preceding atmospheric CO2 rise by at least 800 to 2,000 years extends over the last 300,000 years. 

Data from numerous areas of the world indicate that the earth warmed sufficiently from 18,000 to 6,000 years to melt over 50,000,000 km3 (70%) of ice covering the world at the end of the last major ice advance resulting in sea level rise of about 400+ feet.  Rate of sea level rise ranged from the present 0.6 feet per century to 5.8 feet per century, with the highest rates of sea level rise occurring between 6,000 to 13,000 years ago, prior to man’s impact. 

Available data indicate that past warming trends have often resulted in major advances, rather than declines, in the development of modern civilization.  Although regional problems will occur, the general pattern of history suggests that warming has been generally more favorable than cooling episodes in the past 6000 years. However, shifting of weather patterns during climate change will inevitably produce good and bad effects simultaneously in different geographic areas due to the impacts of cooling/warming on the atmospheric/oceanic circulation patterns controlling weather patterns. 

In my opinion, several conclusions can be drawn from the data available:

1. Global temperature fluctuations in the long-term geologic record are correlated with multiple geologic variables and not solely with variations in CO2. concentration. Climate Change is extremely complex and cannot be accurately predicted using a single controlling variable.

2. Climate change warming/cooling cycles are common in geologic history;

3. Global temperature fluctuations have been much more rapid in the earlier Pleistocene geologic record than those occurring today. 

4. Past warming intervals have not been uniformly catastrophic to civilization although present population levels may increase the effects.

5. Climate change will continue, no matter what efforts are implemented by man.  We should, therefore, use our resources to prepare equally for global cooling and/or warming effects on energy availability, food supplies, and other basic elements of survival..

Disclaimer - This article represents the views of the author and does not necessarily reflect the views of the entire Kentucky Section of the American Institute of Professional Geologists (AIPG) membership.
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