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Abstract. Nine fossil premaxillae and mandibles of the Florida Scrub-Jay (Aphelocoma 
coerulescens) are reported from a late Pliocene sinkhole deposit at Inglis 1 A, Citrus County, 
Florida. Vertebrate biochronology places the site within the latest Pliocene (2.0 to 1.6 million 
years ago, Ma) and more specifically at 2.0 l-l .87 Ma. The fossils are similar in morphology 
to living Florida Scrub-Jays in showing a relatively shorter and broader bill compared to 
western species, a presumed derived character for the Florida species. The recent elevation 
of the Florida Scrub-Jay to species rank is supported by these fossils by documenting the 
antiquity of the species and its distinct bill morphology in Florida. 
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INTRODUCTION 

Recently, the Florida Scrub-Jay (Aphelocoma 
coerulescens) has been elevated to species rank 
with the Island Scrub-Jay (A. insularis) from Santa 
Cruz Island, California, and the Western Scrub- 
Jay (A. californica) in the western U. S. and Mex- 
ico (AOU 1995). This designation for the Florida 
species is supported by genetic studies (Peterson 
1992) and morphological and behavioral differ- 
ences (Pitelka 195 1, Woolfenden and Fitzpatrick 
1984). Such a designation is not new as the Flor- 
ida Scrub-Jay was first described as a full species 
(Corvusfloridanus Bartram 179 1 replaced by C. 
coerulescens Bose 1793, and was only regarded 
as conspecific with scrub-jays in western North 
America as late as 1934 (see Pitelka 195 1 for a 
taxonomic history of this species). 

Until now, the fossil record for the Florida 
Scrub-Jay was limited to complete and incom- 
plete postcranial elements from three late Pleis- 
tocene localities in Florida (Fig. 1; Brodkorb 1959, 
Hamon 1964, Ligon 1965). Here I report nine 
fossil specimens identifiable to this species from 
the late Pliocene (early Irvingtonian, 2.0-l .6 mil- 
lion years ago, Ma) of Florida. These specimens 

’ Received 4 June 1996. Accepted 27 July 1996. 

represent the earliest fossil occurrence of the ge- 
nus Aphelocoma and provide additional support 
for the recognition ofA. coerulescens as a distinct, 
endemic species with a long fossil history in Flor- 
ida. This record also supports the hypothesis of 
Pitelka (195 1) that living species of Aphefocoma 
arose in the Pliocene. 

METHODS 

Comparative measurements of modem scrub- 
jays were obtained from skeletal specimens at 
the Florida Museum of Natural History 
(FLMNH), Gainesville; National Museum of 
Natural History (USNM), Smithsonian Institu- 
tion, Washington, DC; Museum of Zoology, 
University of Michigan, Ann Arbor; Museum of 
Northern Arizona, Flagstaff; and Southwestern 
Museum of Biology, University of New Mexico, 
Albuquerque. All measurements were taken with 
digital calipers to the nearest 0.1 mm. Measure- 
ments of the premaxilla (without rhamphotheca) 
included length from anterior edge of nares to 
tip of bill, breadth and depth taken at anterior 
edge of nares, breadth of nasal bar at anterior 
end, length of mandibular symphysis, and breadth 
of mandibular symphysis at posterior edge. Ratio 
of premaxilla 1ength:breadth was calculated us- 
ing the mean measurements for each species. All 
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FIGURE 1. Map of Florida showing the locations of the late Pliocene Inglis 1A deposit, Citrus County, and 
three late Pleistocene localities (Haile 1 IB, Arredondo, Alachua County; Reddick, Marion County) where fossils 
of Florida Scrub-Jay (Aphelocoma coerulescens) have been recovered. 

fossil specimens are housed in the collections at 
FLMNH and are cataloged with University of 
Florida (UF) numbers. 

SYSTEMATIC PALEONTOLOGY 

Order Passeriformes 
Family Corvidae 

Aphelocoma coerulescens (Bose 1795) 

Referred material. Two premaxillae, UF 3 1436, 
3 1449 (Fig. 2B, C); proximal right mandible, UF 
3 1483; proximal left mandible, UF 3 1486; five 

distal mandibular symphyses, UF 3 145 1,3 1460- 
31461, 31468, 31472. 

Locality and age. Inglis IA Local Fauna, Cit- 
rus County, Florida. This site formed from de- 
position in a limestone sinkhole and is dated to 
the late Pliocene (earliest Irvingtonian, 2.0-1.6 
Ma) based on mammalian biochronology (see 
Morgan and Hulbert 1995 for a review of the 
paleontology and age of this site). More specifi- 
cally, the vertebrate biochronology correlates with 
marine oxygen isotope stage 40, dated at 2.0 1 to 
1.8 7 Ma, or when a glacial interval would have 
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FIGURE 2. (A) dorsal view of premaxillae of male scrub-jays showing variation in bill morphology. Specimens 
are, left to right, Aphelocoma californica (USNM 6 11084, Nevada, woodhouseii group), A. califonica (USNh4 
556687, California, calijbrnica group), and A. coerulescens (USNM 489957, Florida). Note the relatively longer 
and narrower bill in both specimens of A. californica compared to the shorter more robust bill in A. coerulescens. 
Also note that the lateral margin of the bill in A. coerulescens has a slight concavity at the midpoint compared 
to the straight margins in A. cahfirnica. Scale I x, bar = 1 cm. (B and C) lateral and dorsal view of male A. 
coerufescens (USNM 489957, top and left, respectively) with UF 31449 from Inglis 1A (bottom and right, 
respectively). Note the slight concavity on the lateral margin of the fossil specimen in (C) that is characteristic 
of A. coerulescens. Scale 1.5 x , bar = 1 cm. 

caused a sea level lower than today’s (see paleo- 
ecology below; Webb 1990, Morgan and Hulbert 
1995). 

Description. The fossil material shares char- 
acters of the living Florida Scrub-Jay as com- 
pared to western species ofdphelocoma. The pre- 
maxillae (UF 3 1436 and 3 1439) are relatively 
short and broad, as in A. coerulescens (Table 1, 
Fig. 2A) unlike the distinctly longer and narrower 
premaxillae in A. californica (californica and 
woodhouseii groups, AOU 1983). No specimens 
from the sumichrasti group were available for 
comparison, but measurements from skins in Pi- 
telka (195 1: 209) indicate that scrub-jays in this 
group also have a longer and narrower bill com- 
pared to A. coerulescens. In addition, the margins 

of the premaxilla form a straight edge from the 
base to the tip of the bill in A. californica; in A. 
coerulescens and UF 31449 a slight concavity 
exists at the midpoint of this margin caused by 
a relatively broader base to the bill (Fig. 2A, C). 
The base of the premaxilla is missing in UF 
3 1436. The premaxillae of the Mexican Jay (A. 
ultramarina) and the Unicolored Jay (A. unicol- 
or) are relatively longer than in A. coerulescens; 
A. unicofor also has a broader bill and more ro- 
bust nasal bar than A. coerulescens (see mea- 
surements in Pitelka 195 1). Although UF 3 1449 
measures slightly smaller than modem A. coe- 
rulescens, its close similarity in characters and 
proportions (ratio premaxilla length:breadth, 
Table 1) compared to other scrub-jays allows 
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TABLE 1. Comparative measurements (mm) giving Mean 4 SD and range (in parentheses) ofjay premaxillae 
without rhamphothecae compared to fossil specimens from Inglis 1A. Measurements described in text. 

Species LenBth Breadth -Pe Breadth nasal bar Ratio LB 

Cyanocitta cristata 
(n = 11 females) 14.2 + 0.9 

(12.8-15.9) 

Aphelocoma californica (woodhouseii group) 
(n = 13 females) 14.5 * 0.7 

(13.0-15.5) 
(n = 11 males) 15.7 + 0.9 

(14.1-17.1) 

Aphelocoma californica (calijbrnica group) 
(n = 7 females) 13.6 + 0.7 

(12.6-14.7) 
(n = 8 males) 15.0 + 0.8 

(14.0-16.0) 

Aphelocoma coerulescens 
(n = 14 females) 13.8 f 0.7 

(n = 15 males) 

INGLIS 1A 
UF 31449 
UF 31436 

(12.4-14.7) 
14.3 + 0.9 
(12.7-15.6) 

11.8 
12.7 

8.6 k 0.5 
(7.4-9.5) 

7.1 * 0.5 4.1 + 0.4 
(6.2-8.2) (3.6-5.4) 
7.4 * 0.4 4.3 + 0.3 
(6.8-7.9) (3.9-4.8) 

7.1 k 0.3 
(6.8-7.5) 
7.7 + 0.5 
(6.6-8.3) 

7.9 k 0.3 
(7.4-8.6) 
8.0 + 0.5 
(7.2-9.1) 

6.7 
- 

4.4 + 0.2 
(4.14.7) 

4.1 + 0.1 
(4.0-4.2) 
4.4 + 0.3 
(3.9-4.8) 

4.2 + 0.2 
(3.9-4.6) 
4.3 zk 0.2 
(4.0-4.7) 

4.3 
- 

2.9 + 0.3 
(2.5-3.3) 

2.4 + 0.3 
(2.0-2.9) 
2.4 + 0.3 
(2.1-3.2) 

2.2 + 0.2 
(2.0-2.6) 
2.4 + 0.1 
(2.2-2.6) 

2.6 +- 0.2 
(2.3-2.9) 
2.6 + 0.3 
(2.2-3.2) 

3.3 
- 

1.66 

2.05 

2.11 

1.91 

1.96 

1.75 

1.78 

1.76 

referral to this species. The fossil mandibles are 
too fragmentary for comparative measurements, 
but they also compare well in relative size and 
proportions to A. coerulescens. 

The fossil material also was compared to fe- 
males of the Blue Jay (Cyanocitta cristata), which 
approach the size of male Aphelocoma coerules- 
tens. However, measurements of the premaxilla 
indicate that C. cristata has a relatively longer 
and broader bill and a more robust nasal bar than 
in A. coerulescens (Table 1). The ratio of pre- 
maxilla 1ength:breadth also is smaller in C. cris- 
tata compared to A. californica, A. coerulescens 
and UF 31449. 

Discussion. These specimens represent the ear- 
liest fossil occurrence of this species and indicate 
that the distinct bill morphology of Aphelocoma 
coerulescens developed by approximately 2.0 Ma. 
It is not known whether or not this morphology 
is primitive or derived for this species. Com- 
parable fossil material of similar age for western 
species is lacking. Although an analysis of bill 
shape with diet by Peterson (1993) suggests that 
the hooked bill of the Florida Scrub-Jay may be 
a primitive character, the unusually broad base 
of the premaxilla relative to length (Table 1) is 

not shared with any other species in this genus 
and suggests that it is a derived morphology (Pi- 
telka 195 1, pers. comm.). 

The paleoecology of the Inglis 1 A site indicates 
a habitat not unlike that preferred by the living 
species. The Florida Scrub-Jay is restricted today 
to oak-palmetto or sand pine-scrub habitats in 
coastal regions or on ridges in central peninsular 
Florida (Woolfenden and Fitzpatrick 1990, Pe- 
terson and Vargas-Barajas 1993). The herpeto- 
fauna from Inglis 1 A suggests that a longleaf pine 
(Pinuspalustris) and xeric hammock existed near 
the site during deposition; the abundance of 
pocket gophers (Geomys sp.) also suggests that 
the site was a “dune-like sandy terrain well above 
the water table” (Meylan 1982: 67). The avifauna 
from Inglis 1A is diverse with over 50 taxa rep- 
resented that reflect both upland habitats and 
coastal wetlands. The most abundant remains of 
birds are those of Northern Bobwhite Quail (Col- 
inus virginianus) and an extinct turkey (Mele- 
agris leopoldi or M. anza) (Steadman 1980, Carr 
1981). In addition, the avifauna includes nu- 
merous species of herons, egrets, waterfowl, ea- 
gles, vultures, and owls including Burrowing Owl 
(Speotyto cunicularia) and two extinct Pygmy- 
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owls (Gluucidium spp.) (Cat-r 198 1, Emslie, un- 
publ. data). Other passerines in the site include 
Seaside Sparrow (Ammodramus maritimus), 
Eastern Meadowlark (Sturnellu magna), and 
Brown-headed Cowbird (Molothrus ater) (Em- 
slie, unpubl. data). All these taxa suggest that the 
site was located more inland than at present, on 
drier soils above a karst substrate and with coast- 
al wetlands to the west, during deposition in the 
late Pliocene. Sinkholes in the region at that time 
may have held permanent or seasonal water that 
would have attracted various aquatic vertebrates 
(Meylan 1982). 

CONCLUSIONS 

This fossil material probably was deposited at 
approximately the time that scrub-jays first col- 
onized Florida. The vertebrate record indicates 
that numerous species of mammals, birds, rep- 
tiles and other taxa first appear in Florida during 
the late Pliocene, probably in relation to lower 
sea levels at 2.5 Ma that facilitated the devel- 
opment of a Gulf Coast corridor comprised of 
Savannah and thorn-scrub habitat (Blair 1958, 
Mares 1985, Webb 1985). This corridor allowed 
species adapted to these habitats to disperse to 
and from South America, Central America, Mex- 
ico, Florida, and the southwestern U.S. Numer- 
ous extinct and extant vertebrate and inverte- 
brate species indicate a formerly extensive com- 
mon habitat throughout these regions (Stehli and 
Webb 1985). Although the Plio-Pleistocene rec- 
ord for plant communities in South and Central 
America is poor, limited evidence suggests a 
northward expansion of xerophytes and other 
plants from the south, and southward expansion 
from the north, that contributed to a dry thorn- 
scrub community along the Gulf Coast corridor 
(Axelrod 1979, Simpson and Neff 1985). Sub- 
sequent climatic events during the Plio-Pleisto- 
cene fragmented this habitat and isolated pop- 
ulations of plants and animals in Florida and the 
western U.S. (e.g., Mengel 1970). Many of these 
isolated populations in Florida became extinct 
by the end of the Pleistocene (Neil1 1957). The 
Florida Scrub-Jay and Burrowing Owl (S. cuni- 
cularia) are the only two avian species with a 
disjunct distribution between Florida and the 
western U.S. today that also have their center of 
distribution in western North America (Blair 
1958). The Crested Caracara (Caracarupluncus) 
also has a disjunct distribution between these 

regions, but occurs in suitable habitat from 
southern Arizona and Texas and as far south as 
Tierra de1 Fuego (AOU 198 3); it occurred as far 
north as Wyoming in the late Pleistocene (Emslie 
1985). 

The Florida Scrub-Jay, due to its restricted 
habitat preferences, currently feeds on acorns as 
its most important plant food, while western spe- 
cies are more catholic in their habitat and diet 
(Woolfenden and Fitzpatrick 1990, Peterson and 
Vargas-Barajas 1993). Its restriction to a habitat 
of oak and pine-scrub habitat may explain why 
the Florida Scrub-Jay survived in Florida while 
other avian taxa with southern and western or- 
igins became extinct or extirpated there (e.g., 
California Condor Gymnogyps californianus, 
Merriam’s Teratom Teratornis merriami, Great 
Black Hawk Buteogallus urubitinga, an extinct 
Caracara Milvago readei, Northern Jacana Ja- 
cana spinosa, and Black-billed Magpie Pica pica; 
Emslie, unpubl. data). As sea levels fluctuated 
considerably in Florida over the past 2.5 Ma, 
perhaps causing extinctions of lowland and wet- 
land species (Emslie 1992) this habitat may have 
endured due to its persistence on a substrate of 
coastal dune features and well-drained sands. Al- 
though oak and pine-scrub habitat occurs on the 
Atlantic and Gulf coasts of Florida today, it also 
occurs on high, central ridges that extend from 
north to south through peninsular Florida that 
formed as coastal dune deposits during high sea 
levels in the Pliocene and Pleistocene (Woolfen- 
den and Fitzpatrick 1990). These remnant coast- 
al features allowed this habitat to persist, despite 
relatively frequent fluctuations in sea level since 
at least the late Pliocene. The three late Pleis- 
tocene localities from which Aphelocoma coe- 
rulescens has been reported are located on the 
central peninsula near Gainesville, Florida (Fig. 
l), the vertebrate faunas of which are not unlike 
that of Inglis 1A in indicating open prairie, wet- 
lands, and dry scrub habitat (Brodkorb 1959, 
Hamon 1964, Ligon 1965). Additional records 
of A. coerulescens might be expected from other 
fossil sites located on these ridges. 
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