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On the morning of December 6, 1978 the position of
the jet stream was such that frigid air over Mt. Mc-
Kinley in central Alaska was flowing south past Jun-
eau and Vancouver to Fresno, turning at San Diego
toward Phoenix and Albuquerque, thence northeast
to Omaha, Buffalo and Halifax (Figure 1).
This high -altitude air pattern was to usher in three
days of severe cold for the normally mild -climate
deserts of the Southwestern United States. As the
cold heavy air subsided toward the earth, weather
stations at higher elevations began setting new low
records. For example, the maximum temperature at
Flagstaff, Arizona on December 7 was 10 °F, the cold-
est December maximum in 79 years. The -23 °F low
for the next morning also set a new record.

Occasional cloud cover, such as over Tucson,
blocked descent of the cold air for a night and allow-
ed growers additional time to protect tender nursery
stock. The coldest temperatures recorded in the low -
elevation citrus -belt of southern California and
southern Arizona ranged generally from 20 °F to 30 °F.
A few extremely cold desert areas experienced lows
of 16 °F to 19 °F. Considerable freeze damage occurred
to young plants in commercial nurseries and in land-
scape situations. The freeze was particularly bad be-
cause it came relatively early in the winter before
plants had a chance to "harden off." Reports from
several institutions in the Southwest are summar-
ized below.

Saratoga Horticultural Foundation (In-
formation courtesy of Barrie D. Coate.) Temperatures
dropped to 28 °F for several nights and to 26 °F for
one night. Paulownia fortunei, Sambucus caerulea
and Rhus ovata were damaged. Plants which were
not injured but which might have been expected to
have been damaged were Eucalyptus spathulata, E.
caesia, Correa X 'Carmine Bells' and Tristania laurina.
Plant material from Chiapas, Mexico being studied
as part of a project in conjunction with the Stanley
Smith Trust, showed various degrees of sensitivity
or resistance to the cold. Observations concerning
this material have been specially recorded for future
analysis.

Santa Barbara Botanic Garden (Inform-
ation courtesy of Dara E. Emery.) This institution is
limited to the growing of native California plants
and is situated in the relatively frost -free avocado -
growing zone. The minimum temperature recorded
during December was 30 °F. The only damage was to
several Galvezia speciosa plants set out from gallon
cans about three days before the frost. These plants
were badly burned. Established plants of the same
species in the same immediate area were completely
unaffected.
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Figure 1. Position of the jet stream on December 6,
1978. From Weekly Weather and Crop Bulletin Vol. 65,
No. 52, December 27, 1978. Courtesy of the Laboratory of
Climatology, Arizona State University. By permission.

Botanical Garden, University of Calif-
ornia, Los Angeles Information courtesy of
Wayne L. Hansis.) For 28 years low temperatures
were above 30 °F. until this past winter. Plants dam-
aged included Hibiscus rosasinensis and its hybrids,
Bougainvillea spectabilis and its hybrids and forms,
Caladium esculentum, various Ficus except Ficus
carica, and the blossoms of Fragaria. Plants of border-
line hardiness that withstood the cold included
Thunbergia coccinea, Thunbergia grandiflora, Ti-
bouchina urvilleana, other Tibouchina species, and
other members of the family Melastomataceae from
the higher elevations of Panama. A specimen of Cof-

500- millibar height contours at 7:00 a.m.
E.S.T., December 6, 1978.

fea arabica survived under the protection of a larger
tree. Plumeria acutifolia withstood the cold where it
was planted next to the wall of a building.

Los Angeles State and County Arbore-
tum (Information courtesy of John W. Provine.)
Low temperatures were 25 °F on December 7, 22.5 °F
on December 8 and 25 °F on December 9. Consider-
able damage has been noted. The following plants
showed heavy damage: Albizzia julibrissin, Erythrina
coralloides, Chorisia speciosa, Koelreuteria pani-
culata and Rhoicissus tridentata. Although Mel -

astoma sanguineum might have been expected to
show damage, it did not. Apparently it is protected
by a large oak.



Botanic Gardens, University of Calif-
ornia, Riverside (Information courtesy of Louis
C. Erickson.) In December the low temperature re-
ported for the campus weather station was 27 °F, but
local spots appeared to be somewhat colder. Slight
damage occurred to many species. Killed were Cassia
didymobotrya, Lantana Camara, Bursera hindsiana
and two species of Plectranthus -the Vicks Plant and
Creeping Charlie. Plants of Eugenia myrtifolia 'corn -
pacta' that were five feet tall were nearly killed in
one location and not damaged in another. The lowest
temperature in recent decades was 17 °F which occur-
red 29 years ago. At that time there was no botanic
garden here.

Rancho Santa Ana Botanic Garden (Infor-
mation courtesy of Dick Tilforth.) The temperature
reached 27 °F the night of December 6 -7, 26 °F the
night of December 7 -8 and 29 °F the night of Decem-
ber 8 -9. On these dates duration of freezing was 9
hours, 13 hours and 9 hours respectively. Plants bad-
ly damaged were Acalypha californica, Encelia cal -
ifonica, Beloperone californica, Ambrosia chamisson-
is and Rhus laurina. Species of Dudleya froze solid
wherever they were in the open and exposed but
apparently recovered without ill effects.

San Diego County, California (Information
courtesy of Barrie D. Coate.) Observations on plant
damage were made during a trip to Southern Calif-
ornia the week of March 12. The damage was ob-
served along Highway 5, 5 -10 miles north of San
Diego. Plants observed were all five years of age or
older. Badly damaged or killed were Eucalyptus fic-
ifolia, Nerium oleander, Melaleuca nesophylla and
Melaleuca ericifolia. Moderately damaged (50% of
plant or greater) were Dodonaea viscosa purpurea,
Eucalyptus rudis, Eucalyptus camaldulensis and
Fraxinus uhdei.

Desert Botanical Garden of Arizona (In-
formation courtesy of Russell Haughey.) Temper-
atures were low for several nights during the criti-
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cal period with a minimum of 22 °F. A number of
cacti were injured. Other plants showing damage
included )acobinia ovata, Ruellia californica, Tecoma
stans and Hyptis emoryi. Although temperatures re-
mained higher in the lath houses devoted to cacti
and succulents, some damage nevertheless occurred.
Alluaudia procera in the succulent house was not-
ably injured.

Arizona -Sonora Desert Museum (Infor-
mation courtesy of Bob Perrill.) Temperatures low-
ered to 21 °F on December 9. Extensive records
amounting to several typewritten pages have been
compiled relating to the plants damaged. The follow-
ing were frozen to ground level: Hyptis emoryi, Te-
coma stans, Caesalpinia pulcherrima, Beloperone
californica, Cissus trifoliata, Ambrosia ambrosioides,
Bursera microphylla, Serjania mexicana, Bombax
palmeri, Bursera con f usa, Ipomaea arborescens, Ceiba
acuminata and several others. A large number of
Mamillaria species and other cacti in the lath house
were killed.

Boyce Thompson Southwestern Arbore-
tum. The low temperature dropped abruptly from
35 °F on December 6 to 20 °F on December 7, 20 °F on
December 8, 21 °F on December 9 and finally to 29 °F
on December 10. The abrupt onset of the extreme
cold resulted in minor damage even to many relat-
ively hardy species. Heavily damaged were Eucalyp-
tus cladocalyx, Schinus terebinthifolius, Tabebuia
chrysotricha, Cassia sturtii and Acacia latifolia.
Many cacti were damaged, including Lemaireocereus
stellatus, Mammillaria compressa, Myrtillocactus
geometrizans and Lophocereus schottii. Succulents
injured included Aloe ferox, Aloe vera, Aloe brevifol-
ia, Aloe rietzii, and in some locations Agave mur-
pheyi. Many plants which ordinarily are very little
deciduous became completely deciduous. Numerous
pages of observations have been recorded to docu-
ment response to the cold by several hundred spe-
cies. These data await future analysis.


