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Burned Oaks:
Which Ones Will Survive?

DOUG MCCREARY, Natural Resource Specialist, University of California, Berkeley; and
GLENN NADER, University of California Cooperative Extension Livestock and Natural
Resources Advisor, Sutter, Yuba, and Butte Counties

Each year fires burn thousands of acres where the predominant vegetation is oak trees and grass.
Where fires burn intensely, trees can be totally consumed. In other places, leaves on trees can be
scorched, but the trees remain standing. Where fires burn only the surface vegetation, many trees
appear relatively unaffected, except for some blackening of the bark near the ground. The question
arises, which of these trees will survive?

This publication provides information about how to assess fire damage to burned oak trees
and provides guidelines for determining whether trees should be cut down or saved. Of the major
oaks in California, this publication applies primarily to blue oak, interior live oak, and black
oak, although some of the information cited also addresses coast live oak, canyon live oak, and
California scrub oak (see Plumb and Gomez 1983). To identify what oak tree you have on your
property, see the University of California Oak Woodland Management Web site, http://ucanr.org/
sites/oak_range.

Unfortunately, it is difficult to predict the degree of damage accurately from the outward

appearance of trees. The factors discussed below influence how much injury has occurred.

Stem Damage

The most important variable influencing the degree of injury is whether the cambium, the tissue
directly beneath the bark, has been killed ( fig. 1). If it has been killed all the way around the stem,
the top of the tree will eventually die, though this may take several years. However, even if a small
portion of the circumference of the cambium remains alive (as little as 10%), the tree will likely

survive, though the overall vigor could be reduced considerably.

Outer bark <
Inner bark<

Wood

«— Inactive phloem
Active phloem

Cambium

Annual ring

Ray

Figure 1. The parts of an oak stem.
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Some species of oaks have thicker bark, which
helps protect their cambium from injury. Since
interior live oaks generally have thinner bark than
either blue or black oaks, their stems are more
sensitive to heat.

Tree size also influences the degree of
susceptibility to fire. Since larger trees have thicker
bark, they are more resistant to fire damage.
Therefore, smaller trees exposed to the same
intensity of fire are more likely to be killed or
severely damaged.

How do you tell whether the cambium of a
tree has been killed? There is a greater chance
of lethal cambium damage if the bark has been Figure 2. Dead cambium. Photo: G. Nader.
severely blackened, and charring has reduced bark
thickness. Aspects of bark charring to consider
include height of char on the trunk of the tree, the
amount of bark consumed, and the percentage
of circumference of the bole, or trunk, charred.

If the bark has been cracked or separated from
the wood, the cambium is almost certainly dead.
One can determine the degree of damage most
accurately, however, by actually cutting away

a portion of the bark to observe the cambium
beneath. If the cambium is dark or yellowish, it
is probably dead (fig. 2). Ifit is white or pink,

on the other hand, it is most likely alive ( fig. 3).
Since this injury may take some time to show up, Figure 3. Live cambium. Photo: G. Nader.
assessments of cambium injury should be made

several weeks after the fire has occurred.

If the bark has long vertical cracks up the
trunk, the survival is limited as the cambium is

exposed (fig4).

Leaf Injury

In general, leaf injury is much less damaging to the

tree than stem injury. Trees that have had most

or all of their foliage burned off will likely recover

if the cambium is intact ( fig. 5). Both deciduous

and live oaks produce some new foliage each year.

Thus, if the only apparent damage to the trees is

scorched leaves, the tree will likely leaf out and Figure 4. Cracked bark. Photo: G. Nader.
grow normally next spring.
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Recommendations

for Harvesting Fire-
Damaged Trees

As mentioned previously, it is difficult to
accurately assess the degree of fire damage or to
make general recommendations based on what
the tree looks like. If you have a valuable tree,
consult a professional forester or arborist to help
determine the degree of injury. Also, the references
at the end of this publication can provide further
detail on which to base a decision. If possible, it
is also desirable to let at least one, and preferably
three, growing seasons pass before making a final
decision to cut large, valuable trees whose crown

survival is uncertain.
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Below are some general recommendations
about which trees to cut and which trees to save
adapted from a USDA publication on postfire
management of five southern California Oaks
(Plumb and Gomez 1983).

Cut Trees If
« They are less that 6 inches (15 to 30 cm) in

diameter and have been scorched all the way
around the base.

« They are 6 to 12 inches in diameter and have
continuous charring around the base, with

reductions in bark thickness.
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« They are greater than 12 inches in diameter
and have continuous charring, pronounced
reductions in bark thickness, and occasional
exposure of underlying wood.

« They have basal wounds on 50 percent or
more of their trunks and are located in
residential or recreational areas that present
a mechanical risk (where they could fall on

people or structures).

Leave Trees If

« They have lost all of their foliage but sustained

only minor stem damage.

« They have only spotty scorching around
their base, with at least 10 percent of their
cambium alive.

« 'They are over 12 inches in diameter and are
scorched all the way around their base but

have no reduction in bark thickness.
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Sprouting from
Killed Trees

Even if the trunks of trees have been killed and
they are cut down, many oaks will sprout from
their stumps. Sprouting is especially vigorous
for live oaks and on almost all other oak species
as well. In the spring, sprouts originating

from the stump or roots will start to grow.
There can eventually grow into mature trees.
Sprouts generally grow much faster than shoots
originating from acorns and will often produce
multiple-stem trees. If the sprouts are pruned
back to one or two dominant ones, these will
grow more rapidly and the tendency for multiple

branching will be reduced.
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For Further Information
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For more information about fire and California oaks in general, visit the University of California Oak Woodland Management Web site at

http://ucanr.org/sites/oak_range/.

To order or obtain ANR publications and other products, visit the ANR Communication Services online catalog at http://anrcatalog.
ucdavis.edu or phone 1-800-994-8849. You can also place orders by mail or FAX, or request a printed catalog of our products from

University of California
Agriculture and Natural Resources
Communication Services

1301 S. 46th Street

Building 478 - MC 3580
Richmond, CA 94804-4600
Telephone 1-800-994-8849
510-665-2195

FAX 510-665-3427

E-mail: danrcs@ucdavis.edu

©2011 The Regents of the University of California
Agriculture and Natural Resources
All rights reserved.

No part of this publication may be reproduced, stored in a retrieval
system, or transmitted, in any form or by any means, electronic,
mechanical, photocopying, recording, or otherwise, without the
written permission of the publisher and the authors.

Publication 8445
ISBN-13: 978-1-60107-738-7

The University of California prohibits discrimination or harassment
of any person on the basis of race, color, national origin, religion,
sex, gender identity, pregnancy (including childbirth, and medical
conditions related to pregnancy or childbirth), physical or

mental disability, medical condition (cancer-related or genetic
characteristics), ancestry, marital status, age, sexual orientation,
citizenship, or service in the uniformed services (as defined by the
Uniformed Services Employment and Reemployment Rights Act

of 1994: service in the uniformed services includes membership,

application for membership, performance of service, application
for service, or obligation for service in the uniformed services) in
any of its programs or activities.

University policy also prohibits reprisal or retaliation against any
person in any of its programs or activities for making a complaint of
discrimination or sexual harassment or for using or participating in
the investigation or resolution process of any such complaint.

University policy is intended to be consistent with the provisions
of applicable State and Federal laws.

Inquiries regarding the University’s nondiscrimination policies
may be directed to the Affirmative Action/Equal Opportunity
Director, University of California, Agriculture and Natural
Resources, 1111 Franklin Street, 6 Floor, Oakland, CA 94607, (510)
987-0096. For information about ordering this publication,
telephone 1-800-994-8849. For assistance in downloading
this publication, telephone 530-754-3927.

An electronic copy of this publication can be found at the ANR
Communication Services catalog Web site, http://anrcatalog.
ucdavis.edu.

2 W

REVIEWED This publication has been anonymously peer
reviewed for technical accuracy by University of California
scientists and other qualified professionals. This review process
was managed by ANR Associate Editor for Natural, Marine, and
Freshwater Resources William Stewart.

web-01/11-SB/RW


http://ucanr.org/sites/oak_range/
http://anrcatalog.ucdavis.edu
mailto:danrcs@ucdavis.edu
http://anrcatalog.ucdavis.edu
http://anrcatalog.ucdavis.edu
http://anrcatalog.ucdavis.edu

	Burned Oaks: Which Ones Will Survive? 
	Stem Damage 
	Figure 1. The parts of an oak stem.
	Figure 2. Dead cambium.
	Figure 3. Live cambium.
	Figure 4. Cracked bark.
	Leaf Injury 
	Recommendations  for Harvesting Fire-Damaged Trees 
	Cut Trees If 
	Leave Trees If 

	Figure 5. Trees with burned foliage may recover if the cambium is intact.
	Sprouting from  Killed Trees 
	References 
	For Further Information 



