
CLIMATIC FLUCTUATIONS SINCE THE LITTLE ICE AGE—
SHORT-TERM CLIMATE CYCLES

The global climate has warmed progressively since the LIA, but not at a constant rate. Oscillations between
warm and cool periods have occurred in a fairly regular fashion about every 25-35 years (Figure 7).

Global temperatures have risen about 1° F per century since the cooling of the Little Ice Age, but the warming
has not been continuous. Numerous ~30 year warming periods have been interspersed with ~30 year cooling
periods (Figure 7). However, each warming period has been slightly warmer than the preceding one and cool period
has not been quite as cool as the previous one. For example, the present warm period (1977–2007) is slightly
warmer than the 1920–1950 warm period, and the 1947–1977 cool cycle (Figure 1) is not quite as cool as the
~1880–1910 cool period.

Figure 10. Cyclic warming and cooling trends in the past 500 years (plotted from GISP2 data, Stuiver and
Grootes, 2000).

During each warm cycle, glaciers retreated and during each cool cycle, glaciers advanced. However, because
each warm cycle was slightly warmer than the previous one and each cool cycle not quite as cool as the previous
one, glacier termini have progressively receded upvalley from their Little Ice Age maximums. These relationships
are well shown on glaciers on Mt. Baker, Washington where large distinct Little Ice Age moraines mark the glacier
termini well below present ice termini. Successively higher moraines upvalley mark progressive advances and
stillstands resulting from warm/cool cycles. The later moraines match the observed global climate changes (Fig. 1).

The oldest Little Ice Age moraines have trees growing on them dating back to the 1500’s. A buried forest on
the Coleman glacier moraine (Figure 11), dated at 680 ± 80 and 740 ± 80 14C yrs B.P., grew during the Midieval
Warm Period atop an older moraine. The forest was buried by a Little Ice Age moraine. Annual rings from trees
growing on successively younger moraines upvalley show moraine–building episodes in the 1600’s, ~1750, ~1790,
~1850, and ~1890.

Figure 11. Little Ice Age moraine burying a forest that grew during the Medieval Warm Period, Coleman
glacier, Mt. Baker, WA.



Ice margins of Mt. Baker glaciers are shown on air photos dating back to 1943 and on some earlier ground and
air photos (Figures 9–13). Glaciers that had been retreating since at least the 1920’s advanced during the 1947–
1977 cool period to positions downvalley from their 1943 termini. They began to retreat once again at the start of
the 1977–2007 warm cycle and present termini of the Easton and Boulder glaciers are about 1500 ft. upvalley from
their 1979 positions.

These glacier fluctuations closely follow the global cooling record and indicate that the ~30 yr. warming and
cooling cycles seen in the glacial record mimic global climate changes. Thus, pre-historic glacial fluctuations also
appear to record global climate changes.

Figure 12. GISP2 oxygen isotope record of the 1875-1900 cool period.
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Figure 13A. Coleman Glacier, Mt. Baker WA. Figure 13B. Retreat and advance of the Coleman glacier

Figure 13C. Retreat of the Coleman glacier since 1979, the beginning
of the present 30 yr. warm cycle.


