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plications of this recent broad scale ocean
cooling are not known.

The oceans of the Earth play the dominant role in the perpetuation and mediation
of naturally induced change of global climate [1]. Density variations linking the
Northern and Southern Hemisphere portions
of the Pacific and Atlantic Oceans through
the Southern Ocean drive the primary circulation system that controls hemispheric and
global climate. Differences in temperature
and salt concentration produce these density
variations that circulate heat around the planet. For the last several years in this circulating environment, the sea surface
temperature of the oceans appears to be
leveling off or decreasing [2] with no net
heat increase for the last 58 years [3] and
particularly since 2003 [4] and possibly
since 1990 [5]. The long-term climatic im-

Density increase due to evaporation in
the North Atlantic normally creates a saltrich, cold, deepwater current that generally
flows south to join the Antarctic Circumpolar Current. Upwelling from that Circumpolar Current brings nutrient and carbon
dioxide-rich deep seawater into the upper
Southern Ocean. This Southern Ocean water
then moves north into the Pacific toward the
equator where it joins a warm water current
flowing from the North Pacific, through the
tropics and the Indian Ocean, and then
northward through the Atlantic to become
the Gulf Stream. The Gulf Stream flows into
the North Atlantic where, as part of a continuous process, wind-driven evaporation increases salt concentration and density and
feeds the deepwater flow back to the south.
Natural interference in the normal functioning of the ocean conveyor can occur. At
times during the Last Glacial Maximum between 23,000 and 19,000 years ago, strong
evidence exists that current flow in the Atlantic changed, bringing old, deep water
from the Southern Ocean, northward [6],
rather than from the Indian Ocean as is the
pattern today. Also, melting of Northern
Hemisphere ice sheets, accumulation of

he scientific rationale behind the Environmental Protection Agency’s proposed massive intrusion into American life
in the name of fighting climate change has
no supporting scientific or constitutional justification. This hard left excursion into socialism, fully supported by the Democrat
Congressional Leadership, some States, and
the President, has no basis in observational
science as has been discussed previously
relative to climate history, temperature, and
carbon dioxide.
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melt-water behind ice dams, and abrupt
fresh water inputs into the North Atlantic
cause major disruptions in global ocean circulation [7]. For example, as the North Atlantic cooled 18,000 to 15,000 years ago due
to meltwater infusion, extreme, long-term
drought prevailed in the monsoon regions of
Africa and Asia [8].

cloud cover can influence the position and
strengths of related local ocean currents near
the continents. This variation in current positioning, therefore, modifies carbon dioxide
uptake and release, storm patterns [20], tropical cyclone frequency [21], phytoplankton
abundance [22], drought conditions, and sea
level rise that drive the reality of, as well as
our perceptions of climate change.

The oceans both moderate and intensify
weather and decadal climate trends due to
their great capacity to store solar heat as
well as their global current structure, slow
mixing, salinity variations, wind interactions, and oscillatory changes in heat distribution over large volumes [9]. The Northern
Pacific Decadal Oscillation (PDO) [10], the
El Nino-La Nina Southern Pacific Oscillation (ENSO) [11], the long period “anchovysardine” Southern Pacific Oscillation [12],
the Gulf Stream Northern Atlantic Oscillation (NAO) [13], the Indonesian ThroughFlow (ITF) [14], the Agulhas Current [15],
and other related ocean currents and cycles
have demonstrably large, decadal scale effects on regional as well as global climate
[16].

For example, since about 7000 years
ago, sea level rise has averaged about eight
inches (20cm) per century for a total of
about 55 feet (16m) [23]. This same approximate rate appears to have held from 1842 to
the mid-1980s [24]. The trend in sea level
rise between the early 1900s and 1940
showed no observable acceleration attributable to increasing atmospheric carbon dioxide [25]. Satellite data show an apparent
50% increase of this rate after 1992, but this
presumably will slow again soon due to the
effects of the current period of global cooling. If the post-Ice Age slow rate of longterm global warming (about 0.5°C per 100
years) should continue for 100 years, the
total sea level rise attributable to worldwide
glacier melting and ocean thermal expansion
would be no more than about four inches (10
cm) [26].

Possibly the greatest oceanic influence
on global climate results from the full hemispheric reach and scale of the Southern
Ocean’s Circumpolar Current as it circulates
around Antarctica and between the continents of the Southern Hemisphere [17]. In
particular, the northward migration of the
cold to warm water front off South Africa
during ice ages may restrict warm, salty water of the western Indian Ocean’s Agulhas
Current from entering the South Atlantic and
eventually amplify ice age cooling in North
America and Europe [18].

Greenland’s ice sheet also plays a cyclic
role in sea level changes. In the 1950s,
Greenland’s glaciers retreated significantly
only to advance again between 1970 and
1995 [27], a pattern of retreat and then advance repeated again between 1995 and
2006 [28]. Predicting future sea level rise
from short-term observation of Greenland’s
glaciers would seem to have little validity,
particularly as there appears to be a half a
decade lag in observable melting and ice
accretion responses relative to global temperature variations [29]. The same conclusion now can be made relative to Himalayan
glaciers [30].

In several major portions of the global
ocean heat conveyor, natural variations in
heating, evaporation, freshwater input [19],
atmospheric convection, surface winds, and
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There also seems to be little danger of a
catastrophic melting of the East Antarctic
Ice Sheet that would cause a major rise in
sea level [31]. Great uncertainty also exists
relative to the natural dynamics and history
of the West Antarctic Ice Sheet with Ross
Sea sedimentary cores suggesting that major
cycles of ice cover changes have occurred
over the last five million years [32]. Overall,
short-term sea level changes relate more to
local geological dynamics in underlying
Earth’s crust than to glacial variations [33].

Over the last 28 million years, marked
variations in the ratios of precipitated calcium isotopes from seawater, particularly
beginning about 13 million years ago, indicate major changes in sources of calcium
rather than major variations in the quantity
of atmospheric carbon dioxide [40]. This
change in seawater calcium isotopic makeup
may relate to events that included the partial
deglaciation of Antarctica [41]. As most
plant activity requires carbon dioxide, low
atmospheric carbon dioxide values would
reduce the rate of biologically assisted rock
weathering. A limit on such weathering may
buffer minimum atmospheric carbon dioxide
to between 150 and 250ppm by limiting levels of seawater calcium [42].

Compilations of temperature changes in
the oceans and seas, as preserved by oxygen
isotope variations in shells from cores of
bottom sediments, provide a record of natural oceanic reactions to cycles of major climate change back for 1.8 million years [34].
For example, geological analysis of sea level
changes over the last 500,000 years show a
remarkable correlation with major natural
climate change [35]. These data further indicate that the Earth probably is approaching
the peak of the warming portion of a normal
climate cycle that began with the end of the
last Ice Age, about 11,500 years ago [36].

Significant introductions of calcium into
the oceans from any source would be expected to result in a drawdown of atmospheric carbon dioxide to maintain chemical
balances in local as well as global seawater.
Ultimately, the history of seawater calcium
concentrations may explain many of the
long-term variations in carbon dioxide levels
shown in various studies; however, correlations between calcium dynamics and carbon
dioxide levels are not at sufficient geological
resolution to make firm, dated correlations.
Similarly, anomalous introductions of carbon dioxide, particularly those caused by
major volcanic events, can disrupt normal
ocean processes involving calcium. This appears to have happened, for example, about
200 million years ago [43] and 120 million
years ago [44]. Such events remain unpredictable and rare and, other than in two or
three extreme long past examples, do not
simulate the adaptive responses of the biosphere as do the usual long-term variations in
atmospheric carbon dioxide due to natural
cycles of warming and cooling.

The oceans play the major role in removing carbon from the atmosphere; however, the total carbon in the oceans and its
distribution remains poorly understood [37].
Seawater calcium and various inorganic and
organic processes in the oceans fix carbon
from dissolved carbon dioxide as calcium
carbonate [38], parts of planktonic and benthic organisms, and inedible forms of suspended carbon [39]. In so doing, these
processes constitute major factors in global
cycles of atmospheric carbon dioxide concentration. Calcium availability in the
oceans, in turn, relates to major geological
dynamics, including mountain building, volcanism, river flows, and the growth, alteration, and destruction of crustal plates
beneath the oceans.

Very slightly reduced ocean alkalinity
(ocean pH is stable at 8-8.2 and may be
higher in shallow water [45]) of the local
environments of sea dwelling organisms
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may occur related to the absorption of new
emissions of carbon dioxide, natural or otherwise [46]. On the other hand, extreme
alarmist hand wringing to the contrary [47]
attempts to make it appear that the oceans
are acidic (pH less than 7.0). Loss of ocean
carbon dioxide due to naturally rising temperature works to mitigate acidification
trends as will organic and inorganic
processes that control ocean acidity by broad
scale chemical buffering (reactions going
forward or back depending on chemical
concentrations) [48].

creasing biomass of foraminifera. It is clear
that more extensive integration of historic,
modern, and satellite observations, as well
as data on predator abundances, biomass
preservation in sediment cores, and ice cover effects over time will be required to understand these relationships. It may be, for
example, that declining fish populations
have resulted foraminifera biomass increase
over the last 100 years.
Exactly what may happen in specific
ecosystems remains uncertain relative to
small increases or decreases in the alkalinity
of ocean habitats or the change in the quantities and ratios of dissolved oxygen, carbon
dioxide, nitrate, phosphate, and silica [52].
Coral reefs, phytoplankton, and other ocean
organisms, for example, have been very
adaptable over geologic time and extensive
research strongly suggests that they adapt
well, on a global scale, to long-term climatic
changes and small associated chemical
changes in the oceans [53]. So far, research
indicates that some organisms benefit and
some do not [54], as might be expected. Indeed, this interplay between losses and gains
has occurred many times in the geologic
past as nature has continuously adjusted to
climatic changes much greater than the slow
natural warming over the last 350 years. The
Earth’s vast layers of carbonate rocks derived from carbon fixing organisms, including ancient, now dead coral reefs, as well as
deeply submerged coral reefs on existing sea
mounts [55], show that the production and
evolution of such organisms remains a continuous, if possibly, locally or regionally
punctuated process.

Iron ion and iron complex concentrations in seawater, mediated by oxidation potential (Eh) and hydrogen ion concentration
(pH), play an additional role in organic carbon fixation. Relatively simple laboratory
experiments suggest that decreases in ocean
alkalinity might reduce availability of chelated iron in the life cycle of phytoplankton
[49]. The complexity of this process in nature, however, and the many other variables
that potentially would play a role in iron metabolism, indicate a need for a much more
comprehensive experimental analysis before
conclusions can be drawn.
Additionally, there appears to be a relationship between sea surface temperature and
phytoplankton biomass in the oceans as intuitively might be expected. Phytoplankton
are estimated to constitute approximately
half of the Earth’s total biomass. Increasing
sea surface temperature over the past 110
years post-Little Ice Age warming, however,
appears to be correlated globally with declining biomass [50]; although individual
ocean areas show significant variability.
Over about 2000 years, foraminifera biomass in the far North Atlantic seems to correlate inversely with water temperature until,
strangely, about 1900, the end of the Little
Ice Age cold period [51]. At that point,
warming temperature correlates with in-

In the face of the overwhelming dominance of the oceans on climate variability, it
would appear foolish in the extreme to give
up liberties and incomes to politicians in
Washington and at the United Nations in the
name of “doing something” about slow climate change.
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The President, regulators, and Congress
have chosen to try to push Americans along
an extraordinarily dangerous path. That path
includes unconstitutional usurpation of the
rights of the people and the reserved powers
of the States as well as economic stagnation.
Current and future Congresses absolutely
must get this right!

*****
Harrison H. Schmitt is a former United
States Senator from New Mexico as well as
a geologist and former Apollo Astronaut.
He currently is an aerospace and private
enterprise consultant and a member of the
new Committee of Correspondence

References Cited in Text
1. Schmittner, A., and E. d. Galbraith, 2008, Glacial greenhouse-gas fluctuations controlled
by ocean circulations changes, Nature, 374, pp. 373-376; Gray, W. M., 2009, Climate
Change: Driven by the ocean not human activity, presented at the 2nd Annual Heartland
Institute Conference on Climate Change, New York, March 8-10,
http://tropical.atmos.colostate.edu; Goldberg, F., 2009, Do the planets and the sun control the climate and the CO2 in the atmosphere?,2nd Annual Heartland Institute Conference on Climate Change, New York, March 8-9; Yu, S-Y, S. M. Colman, et al., 2010,
Freshwater outburst from Lake Superior as a trigger for the cold event 9300 years ago,
Science, 328, 1262-1266; Bard, E., 2002, Climate shock: Abrupt changes over millennial
time scales, Physics Today, December, pp. 32-38.
2. Lyman, J. M., S. A. Good, V. V. Gouretski, M. Ishii, et al., 2010, Robust warming of the
global upper ocean, Nature, 465, 334-337; Trenberth, K. E., 2010, The ocean is warming, isn’t it?, Nature, 465, p. 304; Monckton, C., 2010, Heartland Conference on Climate
Change #4, Chicago, May 17, 2010.
3. Douglass, D. H. and R. Knox, 2009, Ocean heat content and Earth’s radiation imbalance,
Physics Letters A, 373, 3296-3300.
4. Goldberg, F., 2010, Some historical ice observations and future possible ice conditions in
the Arctic, Heartland Conference on Climate Change #4, Chicago, May 17, 2010.
5. Curran, M. A. J., et al., 2003, Ice core evidence for Antarctic Sea Ice Decline since the
1950s, Science, 302, 1203-1206.
6. Negre, C., et al., 2010, Reversed flow of Atlantic deep water during the last Glacial Maximum, Nature, 468, 84-88; Thornalley, D. J. R., et al., 2011, The deglacial evolution of
North Atlantic deep convection, Science, 331, 202-205; Sarnthein, M., 2011, Northern
meltwater pulses, CO2, and changes in Atlantic convection, Science, 331, 156-158.
7. Denton, G. H., et al., 2010, The last glacial termination, Science, 328, 1652-1656; Okazaki,
132

Y., et al., 2010, Deepwater formation in the North Pacific during the last glacial termination, Science, 329, 200-204; Kiefer, T., 2010, When still waters ran deep, Science, 329,
290-291.
8. Stager, J. C., et al., 2011, Catastrophic drought in the Afro-Asian monsoon region during
Heinrich Event 1, Science, 331, 1299-1302.
9. Gray, W. M., and B. Schwartz, 2010, Climate change driven by the ocean-not humans,
Heartland Conference on Climate Change #4, Chicago, May 17, 2010; Easterbrook, D.,
2010, The looming threat of global cooling, Heartland Conference on Climate Change
#4, Chicago, May 17, 2010; Douglass, D., 2009, Ocean heat content and the Earth’s radiation Imbalance, Heartland Climate Conference #2, New York, March 9, 2009; Lozier,
M. S., 2010, Deconstructing the conveyor belt, Science, 328, 1507-1511.
10. Easterbrook, D., 2010, The looming threat of global cooling, Heartland Conference on Climate Change #4, Chicago, May 17, 2010; Goldberg, F., 2010, Some historical ice observations and future possible ice conditions in the Arctic, Heartland Conference on Climate
Change #4, Chicago, May 17, 2010; Taylor, G., 2009, Pacific Decadal Oscillation, presented at the 2nd Annual Heartland Institute Conference on Climate Change, New York,
March 8-10; Moore, G. W. K., G. Holdsworth, and K. Alverson, 2002, Climate change
in the North Pacific region over the past three centuries, Nature, 420, 401-403.
11. Eschenbeck, W., 2010, The thunderstorm thermostat hypothesis, Heartland Conference on
Climate Change #4, Chicago, May 17, 2010; Anderson, R. F., et al., 2009, Wind- driven
upwelling in the Southern Ocean and the deglacial rise in atmospheric CO2, Science, 323,
1443-1447; Kim, H.-M., P. J. Webster, J. A. Curry, 2009, Impact of shifting patterns
of Pacific Ocean warming on North Atlantic tropical Cyclones, Science, 325, 77-80; Watanabe, T., et al, 2011, Permanent El Niño during the Pliocene wrm period not supported
by coral evidence, Nature, 471, 209-211.
12. Chavez, F. P., et al., 2003, From anchovies to sardines and back: Multidecadal change in the
Pacific Ocean, Science, 299, 217-221.
13. Gray, W. M., and B. Schwartz, 2010, Climate change driven by the ocean-not humans,
Heartland Conference on Climate Change #4, Chicago, May 17, 2010; Broecker, W. S.,
and S. Hemming, 2001, Climate swings come into focus, Science, 294, 2308-2309;
Bower, A. S., et al., 2009, Interior pathways of the North Atlantic meridional overturning
circulation, Nature, 459, 243-247; Trouet, V., et al., 2009, Persistent positive North Atlantic Oscillation mode dominated the Medieval Climate Anomaly, Science, 324, 78-80;
Bard, E., 2002, Climate shock: Abrupt changes over millennial time scales, Physics Today, 55, 12, pp. 32-38; Shanahan, T. M., et al., 2009, Atlantic forcing of persistent
drought in West Africa, Science, 324, 377-380.
14. Oppo, D. W., and Y. Rosenthal, 2010, The great Indo-Pacific communicator, Science, 328,
1492-1494; Oppo, D. W., Y. Rosenthal, and B. K. Linsley, 2009, 2,000-year-long temperature and hydrology reconstructions from the Indo-Pacific warm pool, Nature, 460,
133

1113-1116; Susanto, R. D., New surveys of a branch of the Indonesian Throughflow,
EOS, 91, 30, 261-263.
15. Zahn, R., et al., 2010, Investigation the global impacts of the Agulhas Current, EOS, 91, 12,
109-110.
16. Gray, W. M., and B. Schwartz, 2010, Climate change driven by the ocean– not humans,
Heartland Conference on Climate Change #4, Chicago, May 17, 2010; Easterbrook, D.,
2010, The looming threat of global cooling, Heartland Conference on Climate Change
#4, Chicago, May 17, 2010; Chen, J., et al., 2002, Evidence for strengthening of the
tropical general circulation in the 1990s, Science, 295, 838-841; Wielicki, B. A., et al.,
2002, Evidence for large decadal variability in the tropical mean radiative energy budget,
Science, 295, 841-844; Barker, S., et al., Interhemispheric Atlantic seesaw response during the last deglaciation, Nature, 457, 1097-1102.
17. Ito, T., M. Woloszyn, and M. Mazloff, 2010, Anthropogenic carbon dioxide transport in the
Southern Ocean driven by Ekman flow, Nature, 463, 80-83; Sigman, D. M., M. P. Hain,
and G. H. Haug, 2010, The polar ocean and glacial cycles in atmospheric CO2 concentration, Nature, 466, 47-55.
18. Bard, E., and R. E. M. Rickaby, 2009, Migration of the subtropical front as a modulator of
glacial climate, Nature, 460, 380-383; Negre, C., et al., 2010, Reversed flow of Atlantic
deep water during the last Glacial Maximum, Nature, 468, 84-88; Thornalley, D. J. R.,
et al., 2011, The deglacial evolution of North Atlantic deep convection, Science, 331,
202-205; Sarnthein, M., 2011, Northern meltwater pulses, CO2, and changes in Atlantic
convection, Science, 331, 156-158.
19. Tarasov, L., and W. R. Peltier, 2005, Arctic freshwater forcing of the Younger Dryas cold
reversal, Nature, 435, 662-665.
20. Kaspi, Y, and T. Schneider, 2011, Winter cold of eastern continental boundaries induced by
warm ocean waters, Nature, 471, 621-624.
21. Wang, C., and S.-K. Lee, 2010, Is hurricane activity in one basin tied to another?, EOS, 91,
10, 93-94.
22. Martinez, E. et al., 2009, Climate-driven basin-scale decadal oscillations of Oceanic phytoplankton, Science, 326, 1253-1256.
23. Carter, B., 2010, Ancient sea-level and climate change: how do we reconstruct it, Heartland
Conference on Climate Change #4, Chicago, May 17, 2010.
24. Woodworth, P. L. et al., 2010, Long-term and recent changes in sea level in the Falkland
Islands, Journal of Geophysical Research, 115, 10.1029/2010JC006113.
25. Church, J. A., and N. J. White, 2006, A 20th century acceleration in global sea‐level rise,
134

Geophysical Research Letters, 33, L01602, doi:10.1029/2005GL024826.
26. Khandekar, M., 2010, Glacergate, glacier melt and future sea level rise: new perspective,
Heartland Conference on Climate Change #4, Chicago, May 17, 2010.
27. Akasofu, S.-I., 2007, Is the Earth still recovering from the “Little Ice Age”?, International
Arctic Resarch Center, University of Alaska Fairbanks, abstract, May 7; Akasofu, S.-I.,
2007, reported In: L. Solomon, 2008, The Deniers, Richard Vigilante Books, p.70.
28. Murray, T., 2008, AGU annual meeting Galloping glaciers of Greenland have reined themselves in, reported in Science, 323, p. 458.
29. Mernild, S. H., et al., 2009, Record 2007 Greenland ice sheet surface melt extent and runoff,
EOS, 90, 2, 13-14.
30. Bagla, P., 2009, No sign yet of Himalayan meltdown, Indian report finds, Science, 326, 924925; Schiermeier, Q., 2010, Glacier estimate is on thin ice, Nature, 463, 276-277.
31. Näslund, J. O., et al., 2000, Numerical modeling of the ice sheet in western Dronning Maud
Land, East Antarctica: impacts of present, past and future climates, Journal of Glaciology, 46, 54-66.
32. Bamber, J. L., 2009, Reassessment of the potential seal-level rise from a collapse of the
West Antarctic Ice Sheet, Science, 324, 901-903; Ivins, E. R., 2009, Ice sheet stability
and sea lever, Science, 324, 888-889.
33. Carter, B., 2010, Ancient sea-level and climate change: how do we reconstruct it, Heartland
Conference on Climate Change #4, Chicago, May 17, 2010.
34. Carter, B., 2010, Ancient sea-level and climate change: how do we reconstruct it, Heartland
Conference on Climate Change #4, Chicago, May 17, 2010.
35. Kukla, G., 2010, Misunderstood global warming, Heartland Conference on Climate Change
#4, Chicago, May 17, 2010.
36. Easterbrook, D., 2010, The looming threat of global cooling, Heartland Conference on Climate Change #4, Chicago, May 17, 2010; Sharp, G. D., L. Klyashtorin, and D.
McLain, Projecting climate changes and ecological responses, Heartland Conference on
Climate Change #4, Chicago, May 17, 2010; Abdussamatov, H. I., 2010, The sun dictates the climate, Heartland Conference on Climate Change #4, Chicago, May 17, 2010;
Herrara, V., 2010, Wavelet analysis, Heartland Conference on Climate Change #4, Chicago, May 17, 2010; Scafetta, N., 2010, Empirical evidence for a celestial origin of the
climate oscillations and its implications, Journal of Atmospheric and Solar-Terrestrial
Physics, Elsevier, 92, 951-970; Chilingar, G. V., L. F. Khilyuk, and O. G. Sorokhtin,
2008, Cooling of atmosphere due to CO2 emission, Energy Sources, Part A, 30, 1-9.

135

37. Tanhua, T., 2010, Expanding carbon data collection from the ocean’s interior, EOS, 91. 48,
457-458.
38. Segalstad, T. V., 2010, Geochemistry of CO2: the whereabouts of CO2 in Earth, Heartland
Conference on Climate Change #4, Chicago, May 17, 2010.
39. Stone, R., 2010, The invisible hand behind a vast carbon reservoir, Science, 328, 1476-1477.
40. Griffith, E. M., et al., 2008, A dynamic marine calcium cycle during the past 28 million
years, Science, 322, 1671-1674.
41. Clark, P. U., et al., 2009, The last glacial maximum, Science, 325, 710-714.
42. Pagaani, M., et al., 2009, The role of terrestrial plants in limiting atmospheric CO2 decline
over the past 24 million years, Nature, 460, 85-88.
43. Schaller, M. F., et al., 2011, Atmospheric pCO2 perturbations associated with the Central
Atlantic Magmatic Province, Science, 331, 1404-1409.
44. Erba, E., et al., Calcareous nannoplankton response to surface-water acidification around
Oceanic Anoxic Event 1a, Science, 329, 428-432.
45. Bjork, M. et al., 2004, Why is Ulva intestinalis the only macroalga inhabiting isolated rock
pools along the Swedish Atlantic coast?, Marine Ecology Progress Series, 284, 109-116.
46. Idso, C. D., 2009, CO2, Global Warming and Coral Reefs, Center for the Study of Carbon
Dioxide and Global Change, pp. 41-63.
47. Kerr, R. A., 2010, 328, Ocean acidification unprecedented, unsettling, Science, 328, 15001501; Schiermeier, Q., 2011, Earths acid test, Nature, 471, 154-156.
48. Idso, C. D., 2009, CO2, Global Warming and Coral Reefs, Center for the Study of Carbon
Dioxide and Global Change, pp. 41-63. Segalstad, T. V., 2010, Geochemistry of CO2:
the whereabouts of CO2 in Earth, Heartland Conference on Climate Change #4, Chicago,
May 17, 2010; Goldberg, F., 2010, Do the planets and the Sun control the climate and
CO2 in the atmosphere?, Heartland Conference on Climate Change #4, Chicago, May 17,
2010.
49. Shi, D., et al., Effect of ocean acidification on iron availability to marine phytoplankton,
Science, 327, 676-679.
50. Boyce, D. G., et al., 2010, Global phytoplankton decline over the past century, Nature, 455,
591-596.
51. Spielhagen, R. F., et al., 2011, Enhanced modern heat transfer to the Arctic by warm Atlantic water, Science, 331, 450-453.
136

52. Weber, T. S., and C. Deutsch, 2010, Ocean nutrient ratios governed by plankton biogeography, Nature, 467, 550-554; Ellwood, M. J., et al., 2010, Glacial silicic acid concentrations in the Southern Ocean, Science, 330, 1088-1091.
53. Griffith, E. M., et al., 2008, A dynamic marine calcium cycle during the past 28 million
years, Science, 322, 1671-1674; Sieh, K., et al., 2009, Earthquake supercycles inferred
from sea-level changes recorded in the corals of West Sumatra, Science, 322, 1674-1678;
Idso, C. D., 2009. CO2, Global Warming and Coral Reefs, Vales Lake Publishing, 103p
54. Idso, C. D., 2009. CO2, Global Warming and Coral Reefs, Vales Lake Publishing, Pueblo
West, 103 p.
55. Greene, H. G., G. B. Dalrymple, and D. A. Clague, 1978, Evidence for northward movement of the Emperor Seamounts, Geology, 6, 2, 70-74.

137

