
How to Look at Oaks 

Species name: __________________________________________ 

Growth habit:  tree   or   shrub  

Bark type on mature trees:  scaly and papery or smooth and furrowed  gray or black  
Foliage:   Evergreen  or  deciduous 

Leaves 

Leaf margins:   entire (smooth)  lobed   toothed 

Leaf edges from the side:  wavy   flat   concave 

Lobe tips:   rounded (not spiny)  or  spine-tipped 

Leaf underside:  hairless  or  with small tufts of hairs  or covered with hairs 

   color: _______________    

  

Leaf upper surface:  dull  or  shiny 
   hairless   or covered with hairs 

   color: _______________    

    

Acorns 

Time to maturity:  one year  or  two years 
Acorn shape:  oblong  elongated round  tip:  pointed or rounded  

Acorn size:   length:  ___________   

   width: ___________    

Acorn cup:  deep or shallow  % of mature acorn covered by cup:    
Acorn cup shape: cap      saucer      bowl      cup       

Acorn cup scales:  thin,  papery, leaflike     or   thick, knobby, warty  

   Scale tips:    loose or pressed tightly to each other  

Acorn inner surface:  densely fuzzy  or hairless 

Based on the features above, is this a:     Red/Black Oak      White Oak  Intermediate Oak 

Other Notable Features:





Characteristics and Taxonomy of Quercus in California 

Genus Quercus = ~400-600 species 
Original publication: Linnaeus, Species Plantarum 2: 994. 1753 

Sections in the subgenus Quercus: 

Other Sections in subgenus Quercus: Mesobalanus, Cerris (Quercus suber) 

Other subgenus: Cyclobalanopsis (~150 species) The ring-cupped oaks. Eastern and southeastern Asia 
species with acorns cups that have concentric rings of scales, and densely clustered acorns 

Red Oaks or Black Oaks  
(Quercus section Lobatae syn. 
Erythrobalanus) 
~195 species 

Example native species: 
kelloggii, agrifolia, wislizeni, parvula 
var. shrevei  

Example cultivated species: 
rubra, palustris, coccinea

1. Foliage evergreen or deciduous 
2. Mature bark gray to dark brown or black, smooth or 

deeply furrowed, not scaly or papery 
3. Leaf blade lobes with bristles 
4. Acorn requiring 2 seasons to mature (except Q. 

agrifolia) 
5. Cup scales flattened, never knobby or warty, never 

embedded in hairs 
6. Inside wall of nut densely fuzzy or silky 
7. Wood reddish brown

Intermediate Oaks  
(Quercus Section Protobalanus) 
5 species 

Example native species: 
tomentella, chrysolepis

1. Foliage evergreen 
2. Mature bark grayish white to reddish brown, scaly to 

smooth and furrowed 
3. Leaf entire or toothed, never lobed 
4. Acorn requiring 2 seasons to mature 
5. Cup scales knobby or warty 
6. Inside wall of nut sparsely fuzzy or silky 
7. Wood light brown

White Oaks  
(Quercus Section Quercus syn. 
Lepidobalanus) 
~200 species 

Example native species: 
lobata, douglasii, engelmannii, 
garryana 

Example cultivated species: 
Ilex, virginiana, robur, macrocarpa

1. Foliage evergreen or deciduous 
2. Mature bark scaly or papery, rarely furrowed or 

smooth 
3. Leaf blade lobed or not, lobes never with bristles at tip 
4. Acorn requiring 1 growing season to mature 
5. Cup scales knobby or warty 
6. Inside wall of nut hairless 
7. Wood light brown or yellowish



California has 34 Quercus taxa, including varieties and named hybrids. 
21 species of native oaks, 1 considered naturalized [Holly Oak (Quercus ilex)] 
10 species of tree forming oaks 
11 species of shrub forming oaks 

California Native Oaks by Taxonomic Group 

Taxonomic Group Common Name Scientific Name Plant Form

White Oaks 
(Quercus or 
Lepidobalanus)

blue oak Q. douglasii tree

Engelmann oak Q. engelmannii tree

Oregon white oak Q. garryana tree

valley oak Q. lobata tree

scrub oak Q. berberidifolia shrub

Muller oak Q. cornelius-mulleri shrub

Nuttall’s scrub oak Q. dumosa shrub

leather oak Q. durata shrub

Tucker’s oak Q. john-tuckeri shrub

Island scrub oak Q. pacifica shrub

deer oak Q. sadleriana shrub

desert scrub oak Q. turbinella shrub

Red/black oaks 
(Lobatae or 
Erythrobalanus)

coast live oak Q. agrifolia tree

California black oak Q. kelloggii tree

Shreve oak Q. parvula var. shrevei tree

interior live oak Q. wislizeni tree

Intermediate oaks 
(Protobalanus)

canyon live oak Q. chrysolepis tree

island oak Q. tomentella tree

huckleberry oak Q. vacciniifolia shrub

Cedros Island Oak Q. cedrosensis shrub

Palmer’s Oak Q. palmeri Shrub



Flora of North America 
Introduction to the Treatment for Quercus 

Quercus Linnaeus, Sp. Pl. 2: 994. 1753; Gen. Pl. ed. 5, 431, 1754. 
Oak, chêne [Classical Latin for the English oak, Quercus robur, from some central European language] 
Kevin C. Nixon 

Technical Genus Description 
Trees or shrubs , evergreen or winter-deciduous, sometimes rhizomatous. Terminal buds spheric to ovoid, terete 
or angled, all scales imbricate. Leaves: stipules deciduous and inconspicuous (except in Quercus sadleriana). Leaf 
blade lobed or unlobed, thin or leathery, margins entire, toothed, or awned-toothed, secondary veins either 
unbranched, ± parallel, extending to margin, or branching and anastomosing before reaching margin. 
Inflorescences unisexual, in axils of leaves or bud scales, usually clustered at base of new growth; staminate 
inflorescences lax, spicate; pistillate inflorescences usually stiff, with terminal cupule and sometimes 1-several 
sessile, lateral cupules. Staminate flowers: sepals connate; stamens (2-)6(-12), surrounding tuft of silky hairs 
(apparently a reduced pistillode). Pistillate flower 1 per cupule; sepals connate; carpels and styles 3(-6). Fruits: 
maturation annual or biennial; cup variously shaped (saucer- to cup- or bowl- to goblet-shaped), without 
indication of valves, covering base of nut (rarely whole nut), scaly, scales imbricate or reduced to tubercles, not or 
weakly reflexed, never hooked; nut 1 per cup, round in cross section, not winged. 

Species ca. 600 (90 in the flora): North America, Mexico, West Indies, Central America, South America 
(Colombia only), Eurasia, n Africa. 

Quercus is without doubt one of the most important woody genera of the Northern Hemisphere. Historically, 
oaks have been an important source of fuel, fodder, and building materials throughout their range. Other 
products include tannins and dyes, and oak bark and leaves were often used for tanning leather. Acorns were 
historically an important food for indigenous people in North America, Central America, Europe, and Asia. In 
some areas, acorn consumption is still important, but in general, because of the intense preparation necessary to 
remove tannins and strong flavor of acorn products, they have fallen out of use as human food in developed 
areas. They do remain, however, an important mast for wildlife and domesticated animals in many rural areas. 

Among the most important diagnostic characters within Quercus, and particularly the white oak group (Quercus 
sect. Quercus), are features of the foliar trichomes. Often these can be seen with a 10× or 15× hand lens; higher 
magnifications are sometimes required and are useful particularly when characters for a species or complex are 
first studied and mastered for later use in the field. Although these microscopic characters may seem 
intimidating, the alternative characters of leaf shape and dentition, so often used in the field, are unreliable in 
many cases. The large number of misidentified specimens in herbaria that can be easily identified properly with 
the use of trichome characters illustrates this point. Additionally, many specimens are encountered, both in field 
and herbarium, that lack fruit or have only immature fruit. Very few species require mature fruit for proper 
diagnosis; most can be adequately identified with a representative selection of mature sun leaves attached, if 
possible, to twigs with mature buds. The combination of leaf vestiture, form of the margin (entire, lobed, 
toothed, spinose), twig vestiture, and bud form and vestiture constitute the majority of diagnostic features 
minimally required at species level. 

Staminate floral and inflorescence characters have not been used to any significant extent in the taxonomy of 
Quercus. Immature, flowering material is often difficult to identify with certainty, and floral features such as 
number and form of sepals, number of stamens, and pubescence of flowers or floral rachises seem to vary 
independently of species affinity within many groups. Because of these problems, descriptions of staminate 
features are excluded in this treatment as unreliable and of little diagnostic value. When collecting flowering 



oaks, make a point of gathering fallen fruit and mature leaves carefully from the ground, if available, and revisit 
such populations again when mature material is available to verify identifications. 

The character of acorn maturation in the first year (annual maturation) or second year (biennial maturation) 
after pollination is commonly used to differentiate major groups within Quercus. All of the North American 
white oaks have annual maturation; all of the Protobalanus group have biennial maturation; and the vast 
majority of red oaks have biennial maturation, with one eastern North American and a few western species with 
annual maturation. In the field, this character can be observed throughout the growing season by examining a 
sample of twigs from the same tree. If developing fruits exhibit a single size class and are found only on the 
current year's growth, maturation is annual; if the developing fruits exhibit two size classes with small pistillate 
flowers on new growth and larger developing fruit on the previous year's twigs, maturation is biennial. In 
Quercus sect. Protobalanus, biennial maturation may be mistaken for annual maturation because all of the 
species are fully evergreen, and often the twigs bearing fruit do not produce new growth in the second year after 
pollination. In such cases, careful examination of a broad sample of twigs from within one tree and throughout a 
population will verify biennial maturation. Herbarium specimens are sometimes inadequate for this 
determination. 

Hybridization among species of Quercus has been widely documented and even more widely suspected. An 
astounding number of hybrid combinations have been reported in the literature, and many of these have been 
given species names, either before or after their hybrid status was known (E. J. Palmer 1948). Hybrids are known 
to occur in the wild only between members of the same section, and attempts at artificial crosses between species 
from different sections or subgenera within Quercus have failed with very few exceptions (W. P. Cottam et al. 
1982). Hybridization in most cases results in solitary unusual trees or scattered clusters of intermediate 
individuals (J. W. Hardin 1975). In some cases, however, populations of fairly broad distribution and extreme 
variability, often with a majority of intermediate types, may occur. Such instances occur in both the red oak and 
white oak groups, and to a lesser extent in the Protobalanus group. 

When dealing with a suspected hybrid, therefore, one should first consider the possibility of intraspecific 
variation or environmental plasticity, and then seek parentage among sympatric members of the same section. 
Because of the almost infinite number of possible hybrid combinations, and the myriad names applied to them, 
only those that appear to be prominent either locally or in widespread areas are dealt with here. The interested 
reader is referred to various discussions of oak hybridization in the literature (e.g., E. J. Palmer 1948; J. W. Hardin 
1975). 
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Key to California’s Commonly Cultivated Oaks 

1. Leaves evergreen, thick, leathery; leaf edges toothed or smooth but usually not lobed 
2. Leaf underside shiny, hairless, green or greenish yellow, occasionally with with small tufts of hair in vein axils 

3. Leaves convex, undersides with small tufts of hair in vein axils—Coast Live Oak (Quercus agrifolia) 
3’ Leaves flat or only slightly convex, undersides hairless 

4. Leaves rarely longer than 3 inches, usually 2 inches long or shorter; leaf undersides usually 
shiny, yellowish green—Interior Live Oak (Quercus wislizeni) 

4’ Leaves up to 5 inches long, usually 1.5 inches to 3.5 inches long; leaf undersides usually dull 
green—Shreve Oak (Quercus parvula var. shrevei) 

2’ Leaf underside dull, white, or felt-like with golden or gray hairs (hairs sometimes vanishing as 
leaves age) 

5. Bark of trunk and large branches thick, soft, and corky—Cork Oak (Quercus suber) 
5’ Bark of trunk and large branches thin, hard, or scaly, not soft and corky 

6. Lateral leaf veins straight and more or less parallel; acorn nut shell more or less woolly 
inside; acorns maturing in 2 years 
7. Lateral leaf veins prominently grooved into upper surface, raised above 

lower surface; young leaves not covered with golden hairs, hairs 
persistent on lower surface; acorn cup slightly wider than acorn body, 
without golden hairs—Island Oak (Quercus tomentella) 

7’ Lateral leaf veins not generally grooved into upper surface; young leaves 
covered with golden hairs that fall off as leaves mature; acorn cup much 
wider than acorn body, covered with golden hairs—Canyon Oak 
(Quercus chrysolepis) 

6’ Lateral leaf veins curved and usually not parallel; acorn nut shell hairless 
inside; acorns maturing in 1 year 
8. Leaf upper surfaces bluish green, dull—Engelmann Oak (Quercus 

engelmannii) 
8’ Leaf upper surfaces dark green, shiny 

9. Leaf tip tapered to a point; leaf blade usually widest at the middle
—Holly Oak (Quercus ilex) 

9’ Leaf tip usually rounded, though sometimes tapered to a point; 
leaf blade usually widest distally—Southern Live Oak (Quercus 
virginiana) 

1’ Leaves deciduous, thin, supple; leaf edges usually distinctly lobed or wavy, 
sometimes smooth or toothed in Q. douglasii and Q. engelmannii 

10. Leaf lobe tips spiny, pointed, or bristly; acorn cup scales thin, papery; mature 
bark smooth or deeply furrowed, rarely scaly (sometime scaly in Q. kelloggii) 

11. Acorn cup deep, usually covering 1/2 or more of the acorn; acorn cup scale 
tips loose; fall leaf color yellow to orange, never red—Black Oak (Quercus 
kelloggii) 

11’ Acorn cup shallow, usually covering < 1/2 of the acorn; acorn cup scale tips 
pressed tightly together; fall leaf color often red or reddish brown 
12. Leaf lobes usually extending less than half the distance to the midrib and 

tapering to their tips—Red Oak (Quercus rubra) 
12’ Leaf lobes cut more than halfway to the midrib and not tapering evenly 

to their tips 
13. Lower branches drooping; leaf underside with conspicuous tufts of 

hair in vein axils; fall leaf color orange, brown—Pin Oak (Quercus 
palustris) 

13’ Lower branches erect; leaf underside with obscure tufts of hair in vein 
axils; fall leaf color bright red—Scarlet Oak (Quercus coccinea) 

Q. agrifolia Q. wislizeni

Q. chrysolepis Q. tomentella

Q. chrysolepis

Q. engelmannii

Q. palustris

  

Q. coccinea

Q. kelloggii

Q. rubra



10’ Leaf lobe tips generally rounded, not spiny or bristly; acorn cup scales thick, 
warty; mature bark scaly 

14. Leaf margins smooth, toothed, or shallowly lobed, sinuses between lobes <1/2 
inch; upper surface of mature leaf bluish-green or gray-green 

15. Leaves thin, falling in winter—Blue Oak (Quercus douglasii) 
15’ Leaves somewhat leathery and often retained on twigs until spring—

Engelmann Oak (Quercus engelmannii) 
14’ Leaf margins deeply lobed, sinuses between lobes >1/2 inch; upper surface of 

mature leaf dark green 
16. Leaves mostly >4 inches long 

17. Leaf bases heart-shaped, with two lobes; acorn cup without soft 
awns along rim—English Oak (Quercus robur) 

17’ Leaf base tapering to stalk; acorn cup with soft awns on scales 
forming fringe along rim—Bur Oak (Quercus macrocarpa) 

16’ Leaves mostly <4 inches long 
18. Leaf lobes rarely overlapping; acorn cup usually >1/4 inch; 

acorns usually > 1 inch long, tip pointed—Valley Oak (Quercus 
lobata) 

18’ Leaf lobes of some leaves touching or overlapping; acorn cup 
usually 1/4 inch deep or less; acorns usually < 1 inch long, tip 
rounded—Oregon Oak (Quercus garryana)

Q. lobata
Q. douglasii

 Q. robur 

Q. garrayana
Q. lobata
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