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I;;Iiistinguishing characteristic of Taylor's homeo-
static and Johnson’s Class Ill migration is that

plexippus(Lepidoptera: Danaidae), migratesthe insect directs its travel to a predetermined

from as far north as southern Canada t(gestin_ation. This type of na_vigati_on s usua_llly
overwintering sites in Central Mexico. Thisassomated with mammals, birds, fishes, reptiles,

journey may cover 4000 km or more for Somgnd amphibians that live long enough as adults

individuals and take as long as 75 days. Tht(Q make at least one round trip, and is rarely ob-

following spring these same individualsserved In Insects. Homeostatic migration Is a

remigrate to the southern United States tgilf'd to?'fc fOI’(tthS bO.Ok b_ecatL_Jse itis distinctly
produce the first of two to four successivc‘ikil erentirom dynamic migration.
generations that repopulate their summer range. Methods

_ ~ Discussion with my colleague Chris Tipping
Almost every author who has written about infjrst confirmed my choice of the champion ho-
particular theory. C.G. Johnson (1969) divided GRICOLA and WebLUIS for primary litera-
insect migration into three classes of complexyre. A posting to ENTOMO-L on the Internet

ity. He placed monarchs in Class Ill defined ag( to the web site of Monarch Watch, a valu-
“Emigration to hibernation or aestivation site;p|e resource.

and return flights by the same individuals after Results
imaginal diapause.” Seventeen years later L. R. o o

Taylor (1986) described four kinds of migration, Almost all the homeostatic migrating insects
two of which he applied to the movements ofi'e lepidopterans. Thelrfllghts_ range from afe\_/v
insects. He describetynamicmigrationas one- kilometers up and.down the side of a moyntaln
way single migration actively initiated by theto hundreds of kilometers across continents

insect but dependent for the most part on wing/Villiams 1930, Urquhart 1960, Johnson 1969,
or tides with no navigation or directional con-Baker 1978). None of the other lepidopterans are

trol by the individual. The vast majority of mi- close runners up to the records fo_r monarchs. In
grating insects falls into this category, and th&937, F. A. Urquhart began marking monarchs
desert locustSchistocerca gregarifiolds the With wing tags to study migration, and from 1952
record for longest distance traveled (Tipping® 1976 more than 3,000 volunteers in his Insect
1995). Taylor'shomeostatianigration is two- igration Association participated in the study
way migration which may take advantage ofUrquhart and Urquhart 1977). L. P. Brower
wind but is directed by the navigational abilitA1996) reported flights of over 3600 km based
of the insect and includes a return to the point & his own extensive research and overwhelm-
origin by the same individual or its progeny. Thé"d circumstantial evidence. The longest docu-

Every autumn the eastern North America
population of monarch butterfliefQanaus
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mented one-way record for a monarch is 1,87@ccur without sophisticated innate navigational
miles (3,009 km). This butterfly was tagged 1&bility.
Sep 1957 in Highland Creek, Ontario, Canada, Behavioral and physiological experimental
and recaptured 25 Jan 1958 in Estacion Cator@vidence both gives clues about monarch navi-
San Luis Potosi, Mexico (Urquhart 1960). Mongation. Researchers at the University of Kansas
arch Watch lists the longest known flight as 288tested the monarch’s ability to orient themselves
miles (4635 km) tagged in Brighton, Ontario, 1®y the direction of sunlight. By holding butter-
Sep 1988 and recaptured 8 Apr 1989 in Austiffljes of the September generation in the dark for
Texas. This butterfly is assumed to have ovesix hours they caused a “clock shift.” When these
wintered in Mexico and been recaptured aftendividuals were released they flew a mean head-
remigration. It is important to remember thaing that was 75° clockwise from the direction of
these insects are unlikely to have flown in straighihe controls thus demonstrating a Sun compass
lines from the point of tagging to recapture. Theyn monarch butterflies (Perez, Taylor, and Jander
must make navigational corrections for unfavort997). On cloudy or overcast days monarchs still
able winds, fly over or around obstacles, anfind their way (though they are not known to fly
follow uneven coastlines. Consequently, thegfter dark) (Schmidt-Koenig 1979); therefore,
probably traveled much farther. there must be a “back up” system. Monarch
Discussion adults contain magnetic particles, which may be

Special physiological adaptations of the south@t Of @ geomagnetic detection system though
this is as yet unproven (Jungreis 1987).
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