
HAIR AND FIBER EVIDENCE AS AN AID IN SOLVING CRIMINAL CASES 

Hair and fiber evidence is not immediately apparent to many 
criminal investigators. It is usually extremely small and frequently cannot 
be seen at all with the unaided eye. The investigating officer should be 
alert to the possibility of this type of evidence in a wide variety of cases 
and know where and how to search for it. 

Hairs and fibers have frequently been of assistance in investi
gations involving hit-and-run accidents, murder, rape, assault, manslaugh
ter, robbery, burglary, breaking and entering, identification of unknown 
deceased, and various kinds of thefts. Almost daily, evidence of this type 
is submitted to the FBI Laboratory. 

HIT·AND·RUN 

Several months ago a three year old boy was struck and instantly 
killed by a vehicle while crossing a highway in Arizona. The only witness 
to the accident was a two and a half year old playmate who could furnish 
very little information which would aid in locating the vehicle except that 
it was a red truck. The investigating officers soon located such a truck 
in a neighboring city and upon examining it found what appeared to be hairs 
and blood and tissue on one of the left rear dual tires as well as on the 
undercarriage. This material was sent to the Laboratory, together with 
known head hair specimens of the victim. It was possible to determine that 
the hair, blood and tissue were all of human origin and in addition that the 
questioned hair, due to its immaturity, probably came from a very young 
child. 

A Laboratory examiner testified to these facts in court and as 
a result the driver of the truck was found guilty· and sentenced to one to 
two years on hit-and-run charges and three to six years on a charge of in
voluntary manslaughter. 

RAPE 

In March, 1945, a white woman was assaulted and raped by a Negro 
in a Virginia city. A suspect was apprehended by the local police on the 
following day and tentatively identified by the victim. The clothing worn 
by both the victim and suspect at the time of the attack was submitted to 
the FBI Laboratory, together with known hair specimens of both parties. All 
of the loose fibers and debris clinging to the clothing were removed and 
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examined under the microscope. A Negro hair, similar enough to those of the 
suspect to have come from his body, was removed from the clothing of the 
victim while eight hairs bearing characteristics of the white race and sim
ilar to those of the victim, were found on the bOdy of the suspect. Blue 
rayon fibers similar to fibers in the shirt of the victim were found on the 
trousers and shorts of the suspect, while olive green wool fibers and purple 
wool fibers similar in type and color to fibers in the jacket and trousers 
of the suspect were found on clothing of the victim. 

An interesting development, however, occurred when rabbit hairs, 
which had been dyed brown and black, were found on all the articles of cloth
ing of both the victim and suspect. Through subsequent inquiry it was de
termined that the victim at the time of the attack had been wearing a mink
dyed rabbit fur coat. Specimens of the hair from the coa t were obta ined and 
a spectrographic compa rison was made of this ha ir and the r abbit ha ir found 
on the victim' s and suspect ' s c loth ing. The mordant f or t he dye i n both 
specimens was found to be t he same. 

Examiners testified to these facts in court during July, 1945 , 
and the defendant was found guilty of rape as charged and sentenced to eight
een years' imprisonment. 

ROBBERY 

A tavern keeper, while locking the door of his place of business 
in a California city, was accosted by three armed robbers who forced the 
owner back into his tavern and proceeded to bind and gag him with adhesive 
tape. · A considerable quantity of money and liquor was taken by the robbers. 
Upon arrival at the scene the sheriff removed the adhesive tape from the 
victim and preserved it as evidence. 

Approximately a week later, a number of miles from the scene of 
the robbery, three suspects were apprehended. In the pocket of one there 

• was found a partly used roll of adhesive tape. 

This roll, together with eight pieces of tape that had been re
moved from the victim, was submitted to the Laboratory for comparison. It 
was possible to determine that the questioned and known specimens of tape 
were similar in all of their physical characteristics. In addition, it was 
possible to eliminate fifteen of the torn ends of the eight pieces of tape 
which had been used to bind the victim as being dissimilar to the torn end 
on the roll found in the possession of the suspect, while the sixteenth end 
was similar to the end remaining on the roll. 

Before the trial one of the subjects pleaded guilty to first 
degree robbery and was sentenced to five to twenty years in prison. A sec
ond subject turned state ' s ev i dence and was convi cted of second degree r ob
bery. The t hird subj ect pleaded not guilty and was tried for robbery. The 
results of the adhesive tape examination were described at the trial and the 
third subject was found guilty of first degree robbery and given the maximum 
penalty under the law of California. 
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MURDER  

In a recent murder case in Maryland a boy beat his girl friend 
to death with several sticks of wood. He then carried the girl home and 
advised the victim's parents that she was drunk and would be all right in 
the morning. When she fai led to revive, a doctor was called and she was 
pronounced dead. 

During the police investigation three clubs were found at the 
scene of the alleged assault, and these were submitted to the Laboratory as 
were the clothes of the defendant and the victim. Heavy black rayon fibers 
were found on one of the clubs, and th~se were ascertained to be similar to 
the fibers in an artificial fur collar on the coat worn by the victim. Five 
shades of green wool fibers were present on two of the clubs, these being 
of the same type and color ao the fibers in the cloth portion of the vic-
tim's  coat.  Adhering  to  one  of  the  clubs  there  was  a  tuft  of  red,  yellow~ 

and  black  cotton  fibers  which  were  similar  to  fibers  in  a  plaid  shirt  worn 
by  the  subject. 

The  Laboratory  examiner  stated  in  court  that  the  fibers  in  his 
oplnlon  came  from  these  garments  or  from  garments  of  exactly  the  same  com-
position  and  color.  The  defendant  was  found  guilty  of  second  degree  murder 
and  sentenced  to  eighteen  years'  imprisonment. 

• 

•  

LABORATORY  TECHNICIAN  USING  SPECIAL  COMPARISON  

MICROSCOPE  FOR  FIBER  EXAMINATIONS  
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ASSAULT 

Recently in a small town in Georgia, an unknown intruder broke 
into the ground floor bedroom of three girls and assaulted them. He was 
frightened away by the girls' father but dropped his hat in making his es
cape. 

A few hours after the assault the Sheriff's Office located a 
suspect in the case. The hat and jacket that he was wearing at the time of 
his arrest, the hat left at the scene and head hair specimens of the three 
victims were all submitted to the Laboratory. 

It was possible after examining hair fragments removed from both 
of the hats to determine that both had been worn by a mulatto. Debris from 
the hats indicated that the wearer probably drove a coal truck or was a coal 
passer and also that he worked around automobiles. 

Three hairs similar to known specimens of head hair from one of 
the victims were found among hairs removed from the suspect's jacket while 
two hairs were found which were similar to the hair of one of the victims. 
No hair from the third girl was found. 

The defendant was a mulatto who drove a coal truck, greased au
tomobiles and who at the trial was shown to have actually come in physical 
contact with only the two girls whose hair was found on his jacket. He was 
found guilty of assault with intent to rape and sentenced to twenty years 
in prison. 

LOCATING HAIRS AND FIBERS 

These cases were successfully concluded because of complete and 
thorough investigations by officers, their awareness of the value of labo
ratory assistance and possible examinations which could be performed, and 
their knowledge of how to wrap and submit evidence correctly. 

In the hit-and-run case the investigating officers did a thor
ough job of examining the suspect truck. Material which appeared to be hair 
and tissue was found on seven different parts of the vehicle. A complete 
search of a suspected automobile for hairs and bits of thread or cloth in 
a hit-and-run case may take several hours. In the rape case, although the 
investigating officers could see no incriminating evidence on any of the 
clothing of the victim and suspect, they knew that in this type of crime 
there is a strong possibili ty that there will be an exchange of hairs and 
fibers which may be too small to see with the naked eye. 

When adhesive tape is removed from a victim in a kidnaping, 
robbery, burglary or other crime, it is important that all of the tape be 
removed and saved. At a later date if a partly used roll is discovered, 
it may be important to show that the amount of tape found at the scene of 
the crime and the amount still remaining on the roll are equal to the total 
length of tape which was originally put on the roll by the manufacturer. 
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Any particular piece may bear characteristics which would help in identi-
fying  its  manufacturer. 

The  investigating  officer  in  a  crime  scene  search  in  the  murder  
case  selected  three  clubs  from  many  others  in  a  wooded  area  because  a  close  
examination  of  these  clubs  indicated  that  there  might  be  fibers  on  them.  

TYPES OF EXAMINATIONS 

A technician  can  ascertain  immediately  whether  hair  is  human  or 
animal  in  origin.  If  it  is  animal  he  can  tell  at  least  the  family  to  which 
the  animal  belongs.  If  it  is  human,  he  can  determine  whether  the  hair  came 
from  a  member  of  the  White,  Negroid,  or  Mongoloid  Race.  It  can  also  be  de-
termined  whether  hair  is  from  the  head,  face,  or  elsewhere  on  the  body.  Due  ~ 

to  the  lack  of  individual  characteristics  exhibited  by  hair  it  is  not  pos-
sible  to  positively  identify  a  hair  as  having  come  from  a  specific  person 
except  in  unusual  cases.  It  is  only  possible  to  say  that  a  hair  is  dissim-
ilar  to  a  given  specimen  and  could  not  have  come  from  that  source  or  that  a  r 
hair  is  similar  to  the  known  hair  in  all  of  its  observable  characteristics 
and  therefore  could  have  come  from  that  source.  It  is  not  possible  at  the 
present  time  to  tell  a  great  deal  about  age  and  sex  of  a  person  as  a  result 
of  hair  examinations. 

It is  possible  upon  exaffilmng  fibers  to  determine  whether  a 
questioned  fiber  is  similar  to  a  known  fiber  in  type  and  color.  If  the  fi-
bers  are  twisted  together  into  a  thread  other  factors  can  be  compared  such 
as  the  number  of  fibers  composing  the  thread,  the  amount  of  twist  and  the 
direction  of  twist.  When  the  thread  has  been  woven  into  cloth,  still  other 
characteristics  are  available  for  comparison,  as  the  type  of  weave  and  the 
number  of  threads  per  inch.  If approximately  an  half  inch  or  more  of  thread 
is  available,  it  is  often  possible  to  still  further  compare  the  specimens 
by  analyzing  the  dye  used  in  coloring  the  fibers. 

Circumstantial  evidence,  of  course,  becomes  stronger  as  the  num-
ber  of  similar  fibers  on  a  known  and  questioned  article  increase.  For  ex-
ample,  in  a  manslaughter  case  in North  Carolina  fourteen  different  types  and 
colors  of  fibers  were  found  clinging  to  the  butt  of  a  revolver  and  fibers 
of  all  these  types  and  colors  were  located  in  the  lefthand  coat  pocket  of 
a  suspect  in  the  same  proportion.  This  was  a  strong  indication  that  the 
revolver  had  been  carried  in  the  suspect's  left  pocket.  Likewise,  if when 
comparing  two  specimens  of  cloth  it  is  found  that  the  type  and  color  of  fi-
ber,  direction  and  amount  of  twist,  type  of  weave,  number  of  threads  per 
inch,  and  kind  of  dye  are  all  the  same,  this  indicates  that  the  two  speci-
mens  either  came  from  the  same  source  or  similar  sources. 

WRAPPING AND SUBMITTING THE EVIDENCE 

The  best  evidence,  collected  after  many  hours  of  investigation, 
can  be  made  worthless  by  improper  wrapping  and  sUbmission.  In  a  rape  case, 
for  example,  when  submitting  the  clothing  of  the  victim  and  suspect,  great 
care  should  be  exercised  to  wrap  the  clothing  separately  so  that  none  of  the 
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garments will come in contact with each other at any time. It has been im
possible to conduct many examinations and a number of cases have been lost 
either because the investigating officer has thrown the clothing of the vic
tim and defendant together before shipping it to the Laboratory or because 
the clothing has all been placed into a box together for shipment. 

Each garment should be separately wra.pped and sealed and then 
placed in a carton together with the other articles for sh; pment. In ad
di tion, it is suggested that each garment be identified individually with 
the date and initials of the investigator. It takes only a few minutes to 
properly identify the various specimens at the time they are collected and 
shipped. Common articles of clothing, such as a pair of woman's stockings, 
do not exhibit enough individual characteristics to make it possible for a 
witness to positively identify them on the witness stand without some def
inite mark of identification. 

Kni ves together with clothing are frequently submitted to the 
Laboratory in assault or murder cases in order to deter~ine if a particular 
knife could have been used to cut the questioned garments. The knife will 
be examined under a microscope in order to see if there are any fibers 
clinging to it which are similar to the fibers in the clothing. If the 
knife of the suspect and the clothing of the victim have been packed to
gether in a box without carefully wrapping each article separately, this 
type of examination is worthless in the prosecution of the case. 

There are severa.l satisfactory methods of packing and submitting 
hair and fiber evidence. The known and questioned specimens may be placed 
in separate tightly sealed pill boxes. 'The round type of pill box or the 
square type having a tight fitting cover is recommended. After placing the 
evidence in the box, the cover should be sealed tightly with Scotch tape or 
similar adhesive. Another recommended method of submission is to place the 
evidence in a druggist's powder paper. This paper, after it has been prop
erly folded, should be sealed and then placed in an en\elope. A third meth
od, sometimes used successfully, consists of placing the hairs or fibers on 
a white card and fastening their ends down with Scotch tape. This card can 
then be placed in a sealed envelope. In each of these methods, the box, the 
powder paper, or the card should be properly identified as to the source of 
the specimen, the date collected, and the initials of the person who ob
tained it. Hairs and fibers should not "Le placed in an ordinary envelope 
since there are holes in the corners of these through which the evidence 
may easily be lost. . 

QUANTITY OF EVIDENCE NECESSARY 

Questions are often asked concerning tho number of known and 
questioned hair and fiber specimens which should be submitted to the Labo
rbtory. It is suggested that all of the available questioned specimens be 
for warded. This may Le one small hair or fiber or it may be several hun
dred. A representative sample of the known specimen which would include 
tin;) conlplete range of types and colors of hairs and fibers present should 
also be submitted. For example, in taking known specimens of hair from• 
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LABORATORY TECHNICIAN CUTTING A CROSS  
SECTION OF A HAIR WITH MICROTOME  

the head of a person at least fifteen or twenty hairs should be obtained. 
One or two or three hairs will not give an accurate indication of the range 
of characteristics on a particular person's head. If there has been a def-
inite  injury  to  the  head,  such  as  might  be  encountered  in  a  hitandrun  aC-
cident  or  a  murder  or  assault  case,  it  is  suggested  that  the  known  specimens 
be  taken  in  the  vicinity  of  the  injury.  If  there  is  no  particular  point  of 
injury,  it  is  advantageous  to  take  a  few  hairs  from  several  different  areas 
since  it has  been  noted  that  the  characteristics  of  hair  tend  to  vary  on 
different  portions  of  the  head. 

COVER LETTER ACCOMPANYING EVIDENCE 

It  is  suggested  that  when  a  cover  letter  which  is  to  accompany 
the  evidence  to  the  Laboratory  is  prepared,  a  brief  summary  of  the  facts  in 
the  case  be  set  out,  together  with  the  problem  confronting  the  investigator. 
If  the  Laboratory  technician  is  conversant  with  the  case  and  knows  what  the 
investigator  is  attempting  to  prove,  the  evidence  in  many  cases  can  be  sub-
mitted  to  additional  tests  and  examinations  which  might  not  have  been  per-
formed  otherwise.  The  names  of  the  victims  and  subjects  in all  cases  should 
be  furnished  the  Laboratory  for  record  purposes  so  that  reports  and  corre-
spondence  can  be  properly  filed. 
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