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At east coast US longitudes (~75o W), ionospheric storms have been studied using several 
techniques to describe the response of the midlatitude F-layer to geomagnetic activity.  
These include: (1) total electron content (TEC) data from the Sagamore Hill Observatory 
in Hamilton (MA), (2) ionosonde data for the maximum electron density of the F-layer 
(NmF2) from Wallops Island (VA), (3) incoherent scatter data for electron density 
profiles Ne(h) from Millstone Hill (MA), and most recently (4) the GPS network of TEC 
observing sites throughout North America.  All of these methods report a consistent 
pattern of an initial positive phase that maximizes with a “dusk effect” at sub-auroral 
latitudes, followed by nighttime depletion signatures of the trough, and then several days 
of daytime negative phase effects.  Such patterns observed in the L = 2.5 – 3 regime in 
the northern hemisphere have not been examined consistently in the southern hemisphere.  
While such a study would be possible along the ~75o W meridian in the southern 
hemisphere, the offset of the Earth geomagnetic dipole axis in this longitude sector makes 
the blend of solar controlled processes (ordered by geographic latitude) and 
magnetosphere-ionosphere interactions (ordered by geomagnetic latitude) far from 
comparable.  For example, 40o N geographic typically has a geomagnetic latitude of ~53 
degrees in the northern hemisphere, while the corresponding 40o S geographic 
corresponds to a magnetic latitude of ~27 degrees in the southern hemisphere.  Thus, true 
geophysically-conjugate locations cannot be found for the sub-auroral domain at ~75o W.  
 
In the Australian sector (~120o-150o E), however, the dipole tilt results in geophysically-
comparable  locations to those at  ~75o W in the northern hemisphere.  We have taken the 
storm events during solar cycle 20 (1967-1972) studied with TEC data by Mendillo and 
Klobuchar (Radio Sci., 41, RS5S02, doi:10.1029/2005RS003394, 2006) and conducted 
the same analysis using ionosonde data from Hobart, Tasmania (43o S, 147o E, 
geomagnetic diplat = -58), as well as from Wallops Island (39o N, 77o W, geomagnetic 
diplat = +52).  The disturbance patterns in NmF2 at Wallops Island match the negative 
phase patterns at Hobart, but considerable differences occur for the initial positive phase. 
Hemisphere-specific mechanisms are examined in attempts to understand such effects. 
 


