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From time to time, wood plays an important role in 
solving criminal cases. Wood samples vary in size and 
can range from trees and logs to pieces as small as 
individual wood fibers. Botanists can easily identify 
trees. especially when the leaves, flowers. or fruits are 
present. Using standard techniques. wood technologists. 
foresters, and wood anatomists can generally identify 
logs, lumber, wood products. and pieces of wood bigger 
than a matchbox. As the size of the piece decreases, 
however, accurate determinations are more difficult. Very 
small fragments require special handling and identifica
tion techniques. This paper describes the techniques used 
at the USDA Forest Service, Forest Products Laboratory 
(FPL) to handle and identify different sizes of wood 
fragments. Some examples of actual cases are also pre
sented. 

TECHNIQUES AND EQUIPMENT 

Wood anatomy and identification is studied at the 
macro- and microscopic level. At the macroscopic level, 
the naked eye and a hand lens (10X to 20X) are routinely 
used. The wood is examined on the cross (transverse), 
radial, and tangential sections where various features 
can be seen (Figure 1). The cross section (X) is that 
surface or section that is cut perpendicular to the grain-
the surface that can be seen when looking at the end of a 
log or the top of a stump. The radial section (R) is that 
surface or section cut along the grain in a radial plane-
the surface exposed if a piece of wood is split down the 
middle from the pith (center of the tree) to the bark. The 
tangential section (T) is that surface or section cut along 
the grain in a tangential plane-thesurface exposed 
when the bark is removed from a tree or the plane 
tangent to the growth rings. Each of these sections ex
hibits different aspects of the wood, and it is critical in 
identification to cut and view the wood in true cross. 
radial, and tangential sections. For macroscopic identifi
cation, the cross section is the most important area. 
Foresters and wood technologists often examine and 
identify lumber and wood products of north temperate 
species using only the naked eye and hand lens. Books 
on macroscopic wood anatomy and identification are 
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generally targeted for the forest science audience and 
include works by Hoadley (1980. 1990), Core et al. 
(1979), Edlin (1977), Panshin and deZeeuw (1980), and 
White (1980). 

At the microscopic level, scientists most often use 
the light microscope with low (4X to 10X) to high (25X 
to 100X) power objectives, but the scanning electron 
microscope (SEM) has gained favor in recent years (Cote 
et al. 1979). Again, it is important that the wood is cut 
and viewed in true cross, radial, and tangential sections. 
Generally, microscopic wood anatomy is coupled with 
macroscopic anatomy, and the targeted audiences are 
plant and wood anatomists. Books on macro- and micro
scopic wood anatomy include Metcalfe and Chalk’s 
(1950) two-volume descriptive work on all the major 
plant families; recent revisions of the Anatomy of the 
Dicotyledons by Metcalfe and Chalk (1979, 1983) and 
Metcalfe ( 1987); Carlquist’s (1988) book on compara
tive wood anatomy; the Raven et al. (1986) textbook on 
biology; and publications by Miller (1981) and the IAWA 
Committee (1989) on diagnostic features for hardwood 
identification. Additional important books and papers 
slanted toward wood identification include works by 
Brazier and Franklin (1961), Core et al. (1974), Grosser 

Figure 1. Block of wood showing cross (X), radial (R), and tangential 
(T) sections. 



(1977), Kribs (1968), Kukachka (1960), Panshin and 
deZeeuw (1980), Phillips (1979), and Schweingruber 
(1990). 

The technique I use at FPL For identifying wood 
involves two major steps. The first is the macroscopic 
examination of the unknown wood sample with naked 
eye and a hand lens. The second is a microscopic exami
nation of thin sections of the radial and tangential sections. 

The naked eye examination is used mainly to visu
ally determine the color, odor, weight, and unusual fea
tures or defects of the wood. However, it might also 
include a chemical test such as the froth and fluorescent 
tests (Miller 1981; IAWA Committee 1989), spot-test 
for aluminum (Kukachka and Miller 1980), and sodium 
nitrite spot-test (Milter et al. 1985). The naked-eye ex
amination and the chemical tests often reveal some clues 
to the identity of the wood. Next, the surface of the cross 
section is smoothed with a sharp knife (microtome or 
utility knife) or razor blade. The utility or microtome 
knife is best for large samples, but for samples the size 
of matchsticks, the razor blade works better. The 
smoothed cross-section is then examined with a hand 
lens. Wetting the surface enhances the contrast and gen
erally reveals more detail. I use a 14X triplet, which 
gives good resolution and a wide field of view. Based on 
the combination of a few diagnostic features, experi
enced wood anatomists can often make a tentative iden
tification if the sample is larger than a matchbox and it is 
a hardwood. 

To examine the wood with a light microscope, thin 
radial and tangential sections are cut from the sample. 
Standard microtechniques can be used to cut, stain, and 
mount the sections. However, to save time, I cut thin 
sections with a hand-held microtome knife (Figure 2). 
Again, a utility knife with replaceable blades or a single-
edge razor blade also works well. It is critical that the 
wood sample is oriented properly so that true radial and 
tangential sections are cut. The actual cutting procedure 
is difficult to describe, but it is much like peeling an 
apple with a pocketknife (Figure 2). The peeled sections 
need not be as large, as evenly thin. or as perfect as 
microtomed sections. Practice is the key to cutting qual
ity sections. As the sections are cut, they are transferred 
from the blade directly to the slide. Staining is not re
quired. Next, a few drops of a 50-50 solution of ethanol 
and glycerine are added as a mounting media. The cov
erslip is then put in place and the slide is transferred to a 
hotplate where the slide is heated to boil the ethanol. 
Boiling replaces the air in the cells with glycerine and 
essentially clears the sections for viewing. Water can 
also be used as a mounting medium, but the temperature 
of the hotplate must be raised and often the water boiling 
action is erratic and severe. To increase contrast or to 
detect some particular features. especially silica, combi-

Figure 2. Thin sections cut with a hand-held microtome knife. 

nations of glycerine, ethanol, and water are useful. Some
times removing the coverslip from a boiled glycerine/ 
ethanol mount and adding a drop or two of water is 
sufficient. 

For small samples, the razor blade is used to cut the 
sections. If razor blades are to be used to cut large 
samples, E recommend splitting a small piece from the 
larger one. If the sample is too small to hold between the 
fingers, use tweezers to hold it. If the sample is too small 
for tweezers, try taping it to an index card and then 
cutting through the tape and wood. If that does not work. 
try holding the sample on a slide and slicing through it in 
any direction that works. The section most likely will 
not be oriented correctly, bur some features may still be 
visible that can help with an identification. If the sample 
is so small that it cannot be sectioned, put the entire 
sample on the slide and treat it as a thin section. The 
sample might be too thick in some areas. but areas at the 
edges can often be viewed. Another method for handling 
small specimens is to use a reflective light microscope 
or the SEM. Both microscopes allow the operator to 
view the surface of the specimen. All the anatomical 
features are present, but most features appear quite dif
ferent. However, depending on the sample. a smooth 
surface might still be necessary. 

After the unknown wood is examined with the na
ked eye, hand lens. and light microscope, several meth
ods can be used to identify the wood. Dichotomous 
wood anatomical keys (Core et al. 1979; Kribs 1968), 
tables of data (Kukachka 1960; Phillips 1979). margin
ally edge-punched cards (Brazier and Franklin 1961), 
anatomical descriptions (Panshin and deZeeuw 1980), 
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photomicrographs (Miles 1978), and computer-assisted 
programs and databases (Wheeler et al. 1986: Ilic 1987, 
1990: Miller 1981) are useful tools and literature sources 
to assist in the identification process. Of course, expert 
recognition is the best method, but this requires identifi
cation of the sample simply through examination of the 
wood. Although this is the best method of identification, 
it takes years of practice and can only be employed by an 
expert. However, even an expert needs to follow the 
methods previously mentioned when the wood is not 
recognized or he or she has doubts about the identifica
tion. In any case. when a tentative identification is made, 
it is important to compare the unknown sample with 
authentic wood samples and slides in a reference collec
tion. If such a collection is not available, start one by 
buying wood identification kits and/or samples, accu
mulating samples that have already been identified, and 
trading samples with others (see Hoadley 1990 for names 
and addresses). At the very least, compare your findings 
with the literature sources previously mentioned. 

WOOD ANATOMY 

Wood is a complex fibrous substance made up of 
specialized cells. The size. shape, type, and pattern in 
which these cells are laid down to form wood varies 

from family to family, genus to genus, species to spe
cies, and even within a species. The task of the wood 
anatomist is to determine the extent of variation and to 
interpret whether the differences are the effects of envi
ronmental conditions or habitat, or whether they reflect 
genetic differences. 

Woods are divided into two major categories: hard
woods and softwoods, Hardwood trees (angiosperms) 
generally have broad leaves, are generally deciduous in 
temperate regions, and contain specialized cells called 
vessel elements (Figure 3). Softwood trees (conifers or 
gymnosperms) are cone bearing, generally have scale-
like or needlelike leaves, are not deciduous. and do not 
contain vessel elements (Figure 3). The terms hardwood 
and softwood have no direct application to the hardness 
or softness of the wood. In fact, hardwood trees such as 
cottonwood. aspen (several species of Populus). and 
balsa (Ochroma pyramidale) have softer wood than the 
yellow pines (several species of Pinus) and Douglas-fir 
(Pseudotsuga menziesii), which are softwoods. 

Wood is essentially all the material under the bark. 
The cambium. a thin layer of cells between the bark and 
wood. is the active growing area where the cells divide 
and eventually differentiate to form bark cells to the 
outside and wood cells to the inside (Figure 4). This 

Figure 3. Cross Sections of softwood and hardwood. A, softwood - vessels are absent; large openings toward top are resin ducts. B; hardwood -
two distinct sizes of vessels arranged in distinct pattern or ring (ring-porous). C, hardwood -essentially one size of vessel arranged in diffuse 
pattern (diffuse-porous). 
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Figure 4. Cross section of white oak tree trunk. Cambium layer (A) (microscopic) is inside bark and forms wood and bark cells 
Inner (B) and outer (C) layers together form the bark. Inner bark arisen directly from the cambium and carries food from leaves 
to all growing pans of tree. Outer hark arises from inner bark and generally protects against external injuries. Sapwood (D) 
contains both living and dead cells and is the light-colored wood beneath the bark. It carries sap from roots to leaves. Heartwood 
(E), which is often darker than sapwood, contains inactive cells transformed from sapwood. Pith (F) is the soft tissue about which the 
first wood growth takes place. Wood rays (G) connect the various layers form the pith to bark for storage and transfer of food. 

newly formed wood contains living cells and conducts 
sap upward in the tree, and hence is called sapwood 
(Figure 4). Eventually the inner sapwood cells become 
inactive and are transformed into heartwood (Figure 4). 
This transformation is often accompanied by the forma
tion of extractives that darken the wood and give species 
such as walnut (Juglans nigra), a Brazilian rosewood 
(Dalbergia nigra), and redwood (Sequoia sempervirens) 
a characteristic color. 

Structure of Typical Hardwood 

Figure 5 illustrates the cellular structure of yellow-
poplar (Liriodendron tulipefera) as an example of a 
hardwood (Forest Products Laboratory 1980). The draw

ing represents a block about 1 mm high. The horizontal 
plane (TT or cross section) of the block corresponds to a 
minute portion of the top surface of a stump or end 
surface of a log. The vertical plane (RR or radial section) 
corresponds to a surface cut parallel to the radius and 
parallel to the wood rays (WR). In Figure 4. the wood 
rays radiate from the pith (center portion of the tree) like 
spokes of a wheel. The vertical plane (TG or tangential 
section) corresponds to a surface cut at right angles to 
the radius and the wood rays, or tangentially within the 
log. The appearance of these three major planes (Figures 
2.5) -cross, radial, and tangential -is very different 
and the orientation of the planes is critical in any 
observations. 



Figure 5. Structure of a hardwood. 

In temperate climates, trees often produce distinct 
growth layers called growth rings or annual rings (AR). 
These. rings vary in width according to environmental 
conditions. Where there is visible contrast within a single 
growth ring, the first formed layer is called earlywood 
(S) and the remainder latewood (SM). 

Hardwoods have specialized structures called ves
sels for conducting sap upward. Vessels are a series of 
relatively large cells with open ends set one on top the 
other and continuing as open passages for long dis
tances. In most hardwoods, the ends of the individual 

cells are entirely open: in other hardwoods, the cell ends 
are separated by a grating, indicated as SC in Figure 5 .  
On the transverse section, vessels appear as holes and 
are termed pores (P). The size, shape. and arrangement 
of pores vary considerably between species but are rela
tively constant within a species. Most of the smaller 
cells on the transverse section are wood fibers (F), which 
function as support and give strength to the wood. Thin 
places or pits (K) in the walls of the fibers and vessels 
allow sap to pass from one cell to another. Wood rays 
(WR) are strips of short horizontal cells that extend in a 
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radial direction. Their function is food storage and lat- hardwood in Figure 5, the drawing represents a wood 
eral conduction. In Figure 5, most of the rays in tangen- block about 1 mm high. The three planes, transverse 
tial section (TG) are two cells wide, but in different (TT), radial (RR), and tangential (TG), represent the 
species of hardwoods, rays vary from 1 to more than 50 same three planes described for hardwoods. The rectan
cells wide and from less than 100 µm to more than 100 gular units that make up the transverse section (TT) are 
mm in height. cuts through long vertical cells called tracheids or fibers 

(TR). Because softwoods do not contain vessels, theStructure of Typical Softwood tracheids serve the dual function of transport and sup-
Figure 6 illustrates the cellular structure of white port. The wood rays (WR) function similarly to hard-

pine (Pinus strobus) as an example of a softwood (Forest wood rays but are usually much smaller. Fusiform wood 
Products Laboratory 1980). Like the example of the rays (FWR) are rays with horizontal resin ducts (HRD) 

Figure 6. Structure of a softwood. 
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at their centers. The large hole in the center of the 
transverse section is a vertical resin duct (VRD). Some 
softwoods such as eastern red cedar (Juniperus 
virginiana) and true firs (Abies spp.) do not have resin 
ducts. The annual ring (AR) is often divided into an 
earlywood zone (S) composed of thin-walled cells and a 
latewood zone (SM) composed of thicker walled cells. 
The symbol SP indicates a simple pit, an unthickened 
portion of the cell wall through which sap passes from 
ray cells to tracheids or vice versa. The margins of 
bordered pits (BP) are overhung by the surrounding cell 
walls, but the pits still function as a passageway for sap 
to move from one cell to another. Under the light micro
scope, simple pits look like holes or openings and bor
dered pits look like doughnuts. 

These few paragraphs on the basic structure of hard
wood and softwoods are a brief introduction to the broad 
field of wood anatomy that includes disciplines such as 
ecology, systematics, phylogeny, and physiology. In this 
paper, wood anatomy is described as it relates to trace 
evidence. In this respect. two areas of wood anatomy are 
explored: comparative wood anatomy, where the macro
scopic and/or microscopic wood anatomy of one piece is 
compared to another, and wood identification, where the 
macroscopic and/or microscopic anatomy is used to as
sign a botanical name to the piece. 

Comparative Wood Anatomy 

In forensic science, comparative wood anatomy gen
erally refers to the matching of growth patterns in differ
ent pieces or to the examination of a piece for clues. In 
cases involving small fragments of wood, it is important 
to examine the possibility that a physical match may 
exist; that is, the small wood piece might have come 
from a larger one. The size, shape, color. and finish of 
the piece might be critical. A physical match is very 
strong evidence and should never be overlooked. In larger 
samples, tool marks on the wood may prove to be very 
important. The most famous of all cases in which wood 
anatomy was used to help solve a crime was the Lindbergh 
kidnapping case. Coincidently, it was also the first case 
where wood anatomy was used in the court system 

When the Lindbergh baby was kidnapped in the 
early morning hours of March 2, 1932, Arthur Koehler 
was an employee at the FPL. Several weeks after the 
crime, Koehler was asked to identify some splinters taken 
from the ladder that was left at the scene (Figure 7). In his 
response to the FBI. Koehler explained that he might be 
able to glean additional information from the ladder if he 
could examine the entire ladder. After 10 months of wait
ing. Koehler got the ladder and his chance to make history. 

Koehler examined all 19 ladder parts in detail (Fig
ure 7). He discovered marks left by hand saw, hand 

plane, chisel, and machine planer. He also noted square 
holes in one rail that did not correspond to the construc
tion of the ladder. With this basic information, Koehler 
set out to find the mill that manufactured the boards with 
unique machine planer marks. After 6 months of search
ing. he found a match. He first went to the Dorn Mill in 
McCormick, South Carolina, and from there to the Na
tional Lumber and Millwork company in the Bronx, NY. 
Initially, this proved to be a dead end search because the 
lumber company operated on a cash basis and could not 
provide a list ofcustomers. The date was November 1933. 

In September 1934, Bruno Richard Hauptmann was 
arrested as a suspect in the Lindbergh case after he 
bought gasoline with the marked ransom money. A search 
of his home revealed two hand saws, either of which fit 
exactly the scratch marks left on the ladder. a 63.5 mm 
hand plane with unique nicks that matched marks left on 
the ladder rungs (Figure 8), and nails identical to those 
used in the construction of the ladder. Perhaps the most 
interesting piece of evidence, however, was the missing 
floorboard in Haupmann’s attic. Koehler showed that 
one of the ladder rails was sawn from the attic floor
board (Figure 9). Not only did the type of nail and nail 
holes match, but the comparative anatomy showed that 
the growth rings and general grain pattern were a certain 
match. For a detailed description of the histoty and 
techniques used in the case, see Christensen (1977 and 
personal communication). Koehler (1937). Palenik 
(1982), Radin (1950), and Waller (1961). 

Koehler used comparative anatomy to identify the 
wood. He found toot marks, physical matches with nail 
holes. and similar growth patterns on the ends of two 
boards. Most often, comparative anatomy uses patterns 
produced by growth rings, decay, defects, and abnormal 
growth. In north temperate regions, many trees have 
growth rings that are the same as annual rings; that is, 
each year the tree lays down another layer of growth. A 
count of the number of rings from pith to bark reveals 
the age of the tree, but the width of the ring and location 
of other defects or abnormal growth may help unravel a 
mystery. A few case examples help illustrate the use of 
growth patterns in forensic work. 

In the Case of the Missing Logs, a farmer had 
logged off a number of acres of land and had stacked the 
logs neatly in the woods ready for shipment. That night, 
someone took the logs. The sheriff was called, and he 
started searching for the stack of logs. As he was driving 
around the area. he spotted a stack of logs on some other 
property. The ends of several logs were photographed, 
but om photograph in particular was unusual (Figure 
10). It showed the butt log of a tree that had a rotten 
center, growth defects, chainsaw marks, and hinge (the 
area left uncut as the tree was felled). The sheriff then 
went to the logged area and found the matching stump. 
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On a macroscopic level, the rotten center, growth de
fects, and hinge all matched perfectly; at higher magnifi
cation, the growth rings and chainsaw marks matched 
(Figure 1 I). 

In another case, a skeleton was found beneath a 
small cucumber tree (Magnolia acuminata); a piece of 
shirt sleeve was found tied around the tree trunk ap
proximately 6 m above the ground. It was assumed that 
the man hung himself or was hung by others. The man 
was not identified and the year of death was uncertain. A 
complete cross-section of the tree trunk was removed 
and sent to FPL for examination. By carefully following 
the constricted growth rings near the area with the sleeve, 
we concluded that the man had died approximately 5 
years earlier. We also explained a plausible way the man 
could have hung himself. The man could have climbed 
the tree, tied the sleeve around his neck and the tree 
trunk, and then released his grip. The weight of the body 
would have bent the tree to within a few meters (feet) of 
the ground, or perhaps the tree was initially bent and 
upon release, the tree sprang back and strangled the man. 
Once the body decayed and fell from the shirt sleeve. the 
tree straightened and continued to grow with the sleeve 
attached. 

In a similar case, the name and date “Ted Bundy 
78” was found carved in a living aspen tree (Populus 
spp.) in the mountains of Utah (Figure 12). This caused 
quite a furor because Ted Bundy was suspected of lull
ing a young girl in a National Park not far from where 
the tree was found. The girl’s body was never found and 
the public demanded a search of the area for the missing 
body. The police wanted to know if FPL could tell when 
the carving was made. We received a slice from the tree 
trunk with a piece of the carved letters T, E, and D. We 
soon discovered that the carving did not penetrate the 
xylem (wood) or disturb the cambium, the layer of cells 
that divide to produce bark and wood cells. Thus, no 
marker or indicator was present to use as a reference 
point to count growth rings. At this point, I collaborated 

with Dr. Ray Even, who is an expert in bark anatomy. 
We examined normal areas of bark, wound or carved 
areas, and areas away from the wound but in proximity. 
We discovered that the wound caused a layer in the bark 
(called the periderm) to begin forming successive annual 
layers of what we termed ‘wound’ periderm. As we 
examined the areas nearer the wound, we saw that the 
wound periderm divided (Figure 13). We examined sev
eral areas and found that the maximum number of wound 
periderms was eight. Thus, 8 years had passed since the 
cawing. As a result of this work. the police could show 
that Ted Bundy did not make these carvings since he was 
incarcerated at the time. 

Wood Identification 

Wood identification is often coupled with compara-. 
tive anatomy. In all of the previous cases cited, the wood 
involved was identified, but the identification was not 
really critical to solving the crime. In many cases, how
ever, identification is the only option and comparative 
anatomy does not play a role. 

In breaking-and-entering cases, robberies, murders. 
and other types of crimes, wood fragments can become 
trace evidence. Doors. windows, walls. ceilings. or other 
wooden objects at the Scene of the crime are broken or 
used as weapons. In the process, wood fragments get 
attached or linked to the perpetrators or victims. These 
fragments can often be identified and linked to standards 
from the crime scene. In one case, sweepings from sus
pects revealed several very small wood fragments. One 
was thin-sectioned by hand. and the other two fragments 
were so small that they were placed directly on a slide 
and examined under the light microscope. One piece 
was a species in the white pine group (Pinus spp.), 
another a species of maple (Acer spp.), and the third a 
species of basswood (Tilia spp.). All three pieces were 
part of a ceiling that the suspects broke through to gain 
access. In two separate murder cases, pool cues were 

Figure 8. Unique pattern of ridges left by nicks on Freshly planed pine (A) and nicks found on kidnapping ladder (B). 



used as weapons. Wood fragments were found imbed
ded in the victim and on the suspect. In both cases, the 
cues were made from tropical woods that are not com
monly found in the market place. 

Sometimes an exact identification is not necessary. 
as in the case of the explosive from Central America. 
The wood filler or sawdust used in bombs confiscated in 
Central America was examined to see if the bombs were 
made outside Central America. The theory was that wher
ever the bombs were made, local sawdust would be 
used, The fragments were so small that they could not be 
sectioned (Figure 14). I examined the fragments under a 
light microscope. looking for anything that I could rec
ognize as a species of north temperate origin (Figure 
15). I was unable to identify the species of any frag
ments, but I concluded that the wood filter was probably 
tropical in origin. I was able to make that statement 
because the fragments did not have spiral thickenings. a 

feature common to many north temperate species. In 
addition. almost all the fragments were hardwoods (Fig
ure 15). This is expected of tropical sawdust because 
most trees in the tropics are hardwoods; in the north 
ternperate regions. softwoods are much more common. 
The only softwood fragment closely resembled a species 
of Podocarpus, one of the few softwoods confined to the 
tropical regions (Figure 16). I also found a fragment 
from a monocot (perhaps a palm), several fragments that 
contained a large amount of prismatic crystals in axial 
parenchyma cells (Figure 17), and a fragment with small 
parenchyma cells or chambered cells. These features are 
fairly common in some tropical species, but they are rare 
in north temperate species. 

In some cases, both identification and comparative 
anatomy are combined. The following is a case that 
involved several aspects of wood anatomy and related 
fields. 

Figure 9. Matched halves of ladder rail 16 swan from attic floorboard. Although a 35 mm piece of wood was missing. Koehler showed that the two 
halves matched perfectly. The annual rings were identical in number, curvature, width, and prominence, and the grain pattern was the same. 
Drawing depicts the missing piece. 
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In the Case of the Red Paint Chip, a murder had 
taken place in Georgia. The victim was found in the 
woods covered with nearby debris. The debris included 
chairs. rugs, cushions, and two red painted posts. This 
area was used by hunters, who apparently brought the 
items and left them there. The red posts, however, were 
thought to belong to the suspect, the husband of the 
victim, because (1) the victim’s son said that the red 
posts were stored in the house. (2) the son had seen them 
in his father's pickup truck. and (3) the husband admit
ted at one time that the red posts were in his pickup. In 
the victim's home. under the stairs where the red pasts 
had apparently been stored. a red paint smudge was 
found on a piece of yellow pine (Pinus spp.) 2 by 4 
lumber. This red paint was compared to the red paint on 
the post, and a good match was noted in gross structure 
and chemical analysis. The forensic scientist in charge 
noted that a few fibers were clinging to the back of the 
red paint (Figure 18). 

I was asked to examine these fibers to determine 
whether they were conifer fibers from the yellow pine 
lumber or fibers from the red painted posts, which were 
identified as a species in the white oak group (Quercus 
spp.). The cells in Figure 19 are ray cells and fibers. The 
ray cells did not have any cross-field pitting and no my 
tracheids were evident. suggesting that they were hard
wood my cells and not rays from some conifer. The 
fibers were of two types: pointed thick-walled Fibers and 
long. brood, thin-walled fibers. Fibers of two distinct 
types do not occur in conifers. but they do occur in some 
hardwoods. I concluded that the fibers were libriform 
fibers and vasicentric tracheids that are typical of oak. 
Under high magnification and polarized light (Figure 
20), the fibers from the red paint chips appeared to have 
large slit-like structures that initially were thought to be 
pits. Upon closer scrutiny, however, these slit-like struc
tures were found to be openings caused by decay fungi. 
This decay pattern was found both in the fibers clinging 

Figure 10. End of a low showing rotten center, growth defects, and hinge. 
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to the red paint chips and the white oak posts. Not only 
was the decay pattern the same, but also the type of 
fungi. This case used both identification and compara
tive anatomy to show that the red paint chips found on 
the stairs did conic from the red painted posts found at 
the scene of the crime. 

CONCLUDING REMARKS 

Comparative wood anatomy and wood identifica
tion can play an imponant role in forensic science. When 
gathering trace evidence, do not ignore wood fragments. 
They could contain clues that help solve the crime. 
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Figure 11. Log shown in Figure 10 at higher magnification and overlaid with pieces of photo from stump to show exact match in rotten center, 
growth defects, and hinge. 
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Figure 12. Section of tree trunk with the inscription "TED BUNDY 78." 
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Figure 13. Eight annual layers of “wound periderm” near the carved name. 
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Figure 14. Very small wood fragments from explosives confiscated in Central America. 
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Figure 15. Fragments from explosives viewed with low magnification under a light microscope. 
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Figure 17. Fragment of tropical hardwood from explosives showing prismatic crystals in axial parenchyma cells. 
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Figure 19. Ray Cells, libriform fibers, and tracheids from back of red paint chip. 
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