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Since 2002, aerial survey data have revealed extensive
oak mortality on Federal, State, tribal, and private lands
in San Diego County, California. About 17,000 coast
live oaks (Quercus agrifolia), California black oaks

(Q. kelloggii), and canyon live oaks (Q. chrysolepis)
have died in a 1,200 km? area centered on the Descanso
Ranger District of Cleveland National Forest, and
Cuyamaca Rancho State Park. Drought was considered
the principal cause of this tree mortality for many years,
and various pathogens have been suspected but never
confirmed. In June 2008, the goldspotted oak borer,
Agrilus coxalis Waterhouse (Coleoptera: Buprestidae),
was identified as the primary cause of this oak mortality.
An investigation of the collection history of A. coxalis
(58 specimens or records from 25 collections) revealed
that it was first recorded in the 1880s in Guatemala and
southern Mexico, and then later in the early 1900s in
southeastern Arizona (Table 1), suggesting that

A. coxalis is native to Central and North America. It was
first collected in southern California in 2004 through
Department of Food and Agriculture survey traps. We
hypothesize that A. coxalis arrived in southern California
during the last 10-15 years as a consequence of either a
continuous range expansion from adjacent Arizona or
Mexico, or an introduction on oak firewood. The latter
hypothesis is highly likely because firewood has been
imported into southern San Diego County from Mexico
for the last 20 years and the oak forests of southeastern
Arizona are a relatively short auto trip from the southern
California zone of mortality. Because the zone of
mortality is isolated by desert to the east and by a band of
healthy host type to the south and southeast, we conclude
that the hypothesis of continuous range expansion is
unlikely.

Ground surveys in 2008 established that the distribution
of A. coxalis in southern California is contiguous with
the zone of tree mortality. Observations documented
through these surveys provide the first record of larval
habits, host association, damage, and mortality associated
with A. coxalis (Coleman and Seybold, 2008a, b), and
firmly establish that the recent oak mortality in southern
California, known colloquially as *“oak croak,” can be
explained logically and entirely by the feeding activity

of this aggressive buprestid beetle. Early symptoms of
infestation are dark-colored stains on the bark surface,
D-shaped adult exit holes, and thinning crowns. Bark
removed by foraging woodpeckers is also a common sign
on Q. agrifolia. Agrilus coxalis attacks oaks aggressively
along the main stem and largest branches. No additional
insect species are associated with early A. coxalis injury.
Larval galleries of A. coxalis are abundant on the wood
surface, patches of cambium are killed, branches die back,
and eventually trees die after several years of continuous
infestation.

Our preliminary observations in CA suggest that A. coxalis
tends to prefer Q. agrifolia and Q. kelloggii (both “red”
oaks, subgenus Erythrobalanus) more than Q. chrysolepis
(an intermediate oak species, i.e., neither a red nor a
white oak, subgenus Lepidobalanus). There have been

no observations of injury by A. coxalis to Engelmann oak,
Q. engelmannii, a white oak species that occurs in San
Diego Co. During a detection survey in the Huachuca and
Santa Rita Mountains of southeastern Arizona (Cochise,
Pima, and Santa Cruz Counties), we observed D-shaped
exit holes, meandering dark-colored larval galleries on the
sapwood, and pupal cells in the outer bark of silverleaf
oak, Q. hypoleucoides (a thick-barked red oak). Similar
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injury symptoms were noted and mature Agrilus sp. larvae
were collected from the outer bark of a dying Emory oak,
Q. emoryi (another red oak), at a location in the Santa

Rita Mountains (Pima County). We suspect that these

two native Arizona Quercus spp. are hosts of A. coxalis,
whereas we found no evidence that the two native Arizona
white oaks, Arizona white oak, Q. arizonica, and Gray
oak, Q. grisea, had injury symptoms from A. coxalis or
any woodboring Buprestidae. We hypothesize that phloem
thickness, bark structure, and host chemistry may influence
susceptibility to A. coxalis. White oaks commonly have
fibrous, furrowed bark and thin phloem, whereas red oaks
have thick phloem. Additional observations and host
susceptibility tests are needed to test this hypothesis.
Trapping studies were initiated in 2008 in two stands of

Q. agrifolia in California to assess trap efficacy and flight
periodicity of A. coxalis. Lindgren funnel traps (hung at
1.5 m), window traps (1.5 m), and purple prism flight-
intercept sticky panel traps (3 m) were assessed for trap
efficacy. Traps were baited with a high release rate ethanol
attractant. Four traps were assessed for each trap type at
each site and monitored weekly. Trap catches were 0 for
funnel traps, 1 + 0.4 for window traps, and 50.4 + 12.4 for
purple prism traps (mean + SE/trap/6 mo). Purple prism
traps were significantly more effective at attracting

A. coxalis than both other trap types (F, ,,=15.1, P<0.001).

2,21

Long-term plots were established in 2008 in stands of

Q. agrifolia and Q. kelloggii/Jeffrey pine (Pinus jeffreyi)
in California to assess oak susceptibility, forest stand
mortality, regeneration, and to gather additional insect
life history information. On these plots, 76 percent of the
trees were Quercus spp., and 67 percent of these Quercus
spp. had evidence of injury from A. coxalis, but no trees
<15 cm at breast height had this injury. Oak mortality
attributed to A. coxalis currently represents 13 percent of
the total density of these stands.

The native distributions of the three California hosts of A.
coxalis extend north through most of the state along the
coastal foothills and along the Sierra Nevada Mountains
(Fig. 1). The buprestid is currently injuring and Killing
Quercus spp. between 380 to 1830 m in southern
California (Fig. 2). Previous collection records in its
native region extend to 2,195 m (Table 1). Thus, this new
pest to oaks has the potential to impact more northern
regions in California. Firewood movement represents

a significant pathway for introducing this species into
these regions. Future studies will attempt to more clearly
define the distribution of A. coxalis in southern California
with prism flight-intercept sticky panel traps. Additional
projects will investigate the potential for oak-specific
kairomonal attractants and assess the efficacy of purple
and lime-green prism traps at three heights and with three
baits. Emergence and management of A. coxalis from oak
firewood will also be examined.
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Figure 1. Native distribution of coast live oak (Quercus agrifolia) (dark
grey) and California black oak (Q.kelloggii) (light grey) in California, both
are confirmed hosts of the goldspotted oak borer (Agrilus coxalis).

3050
2745
2440
— Canyon live oak
= 2135 (0-2745 m)
— &3 California black oak
g 1830 ; 1_ (1828-2745m)
= 1525 g s
=1 o qQ Coast live oak Interior live oak
E 1220 i f (<1525 m) (<1525 m)
T 915 PR _,,} " G Oregon white oak
oEv i (305-1220 m)
610 J 5 Blue oak
e B {<1066 m)
305 Valley oak
st (<610 m)
0

Figure 2. Elevational range of native oaks (Quercus spp.) and current distribution of

goldspotted oak borer (Agrilus coxalis)—caused mortality observed in California (shaded
area).
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