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In the law ento:rdement operation, the util1.ation of science and technolasy in " 
providing pro,,: tor the phYSical link~l b~tJef:1 a cr1m1n&l and ~is crime has not' 
been measured. 1n 8l,Y !!!~"?;!ingt~~er. ' . ' . t ~1hose studies directed at present 
torensic sCien,ee laboratories' otter l1ttle ltnovlecJse as tQ. "how JIl8DY kn~ 
criminal v1olat,ions could be canstructivelyexamined by. se1ent1:tic methodS. h " 

At the juridical level,. :i,t appears that~'the seientiticproceas stands&'1; the 
periphery ot the judicial tact tinding inquiry, not integrated ~Sit ought to 
be in ewry step ot the investigative and prosecution process." . "The. dearth ot 
tactual intorm.ation on the decisions by which Justice is Veighed,,4 is particulaJ'
ly trouble~ame in relating the possible and potential uSe ot science and tech-
nology to the/needs ot police investigation and strategy. 1 • 

The study ~f Lasse~s' on m~der cases provides sane knOW~~de;e as to the engage
ment ot sC1en'liific services. That study was based on the assumption '.'that sci
entitic evidence is more apt to be used in capital cases than'in other cases." 
One hundred;;tw:~nty-nine caSes fran across the nation in both state and tederal 
appellate ttibUnals were examined in detail. These cases were taken trom the 
years .1963,1964, ,and 1~,65. On the further as.~umptJon that "almost every capital 
case J.S appealed,' the fltUdy'S conclusion woul" indicate "the extent to which 
the police and prosecution avail themselves of scientitic techniques in\'asccr
taining the identity Qt the criminal." Also, "it it appears that the police and 
prosecution do not make full use ot current technology in death cas,es, then it 
seems a fair assumption that stUl less use fs made ot such methods in murder 
cases where the death penalty is not's~ught and in' other non-capi~al crc!minal 
pror:ecutions. .. In 39 ot these cases scientific evidence vas otteted which vas 
taken to indicate "that "the $cientific process stands at the periphery. ot\\~he 
judicial tact finding inquiry t cot integrated as .1 t ought to be in every step 
ot the· investigation and,prosecut1on process." It was also concluded "that the 
def~nse almost never utilizes scientitic evidence." While the major con~lusion 
ot ,periphe:r!1l status appeared reasonable, . the 57 ~ases taken ~Cm "the 1963 data 
which is thee,most complete" represents only 0.6 ot 1 per ceot 1!~r the est1llated 

. (d' ' 
occurrence ot murder, i. e., about 3 out. ot every 500 haniC1des. The majb~ con-
clusion may be a strong indication ot scientific engagement in the prcsecut10n 
pr.ocess, but 1t is more ditficult to interpret with respect to the~llinvestigative 
process. 

. In two :repol·ts dealing with investigation, 6 , 1 periph~ral status would sea to be 
nonexistent •. :" The tirst stu~ was an examination ot otticial records tor a five 
year period ot "SUicide" cases'. Among the 181 deaths, 64>ca.tS~s\" involvE!d notes, 
hanclvrUten, printed or 't}'rped. Not one speciJn~n ot known vritir or printlns 
by a deceased was taken as evidence to callpare against a "sulci e" D.ate. In 
tact, 116 deaths received no follow.:..up investigation q,f any ki/~ aecorting to 
the records. The second study on,. bus. robberie!',· discovered li"£tle u1;ilization 
ot physical Evidence. As stated, "typically, the origin,al case report macie out 
by the uniformed patrol otticeris the only doc\lllent mad~~ out in the cue." '!be 

, ,~ 
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c, minimal gathering ef'phys~~,al evidence was/cencluded ,to be one ,Japect ,ft "a .'~ 
sy;stem et 'selective neglect,' a system which is CCIIIIDen in all serts 0" occu 
p':tierAs. AdlDinistraters __ and' rank~~~-f,i~e .,.persennel t~hemsel ves -- may have 
'a keen desire to, de ,an eutstanding jeb,;Pre~sures , ccmpeting demands, lack ef 

,;'. reseurces t lack ef'leadership er supervisien; an~cO.1J.ntle~~ ether facters may 
~itestlyinterfere wi.th ,the 'deing of the jeQ, however. .f' 

" A detailed. examina~io~ ef"ene-fourth of a{l annual ~rests made inuRicrunencI~ i 
cCaliternla. gave sane informa.tion as to, the 6ennect1en between scientific cr me 
lQber~tory' services and the arre;~t deciden.. The breakdown of arrests. revea~~~: 

/) 19% invelved"felenies and 44% in'Yelved misdemeaners with the remaining 37%Jn _ 
'" Telviilg warrants. With respect to, the feleny arrests t physical, evide~ce, collec 

tien eccurredin '~~'f9 ,?utof every three felcnies, v1thmcre than half ef these 
cencerning illegal 'drugs., Other felonies in which physicale!idence ,cellectiens, 
were made te~l primarily into, the two' categeries ef burglaries and auto, thefts. 
In these two' lai:er categeries cf feleny. arr,ests, p~vsical evidence ,cellectiens 
were made in ab'Out tvoeut ef three instances. Fer' misdemeaners, sppreximately 
one in every twelve misdemeancr arrests involved the c;,e~lectienef, physical 
evidenpe. It has been fcund in '.' cne exaniination of Juvenile ~rests fcr il~egal 
drugs in the ccunty it;lcludingoRichmcnd that"laberatory review is a rarity • 
!Uchmcnd,= a city of approximately 89,000 ropulat~en ,has nine evidence techni~ians 
amcng its 140 svorn,officers, This large cC!ltin~:;~~t ef physical evidence cc.J.
lecters, aleng with- the patrol and detective cellectiens, may result in an , 
abcve average rate fer Richmend,' Of additircnal int,erest are" the ccllecticns 
related to, drug "violatiens; adult prcsec~ti~nseems' to.,necessitate actual 
labcratery analyses while,Juvenile presecut1en seems to, preceed en the basis qf 
statements ef admiS\~icn. __ ' 

~ r . u" 
tn 1961, data from sCae'::'~C cities and statesw~s analyzed ,i'D re~erence to, crime, 
la1leratorie&.l Several indices ef utilizati~p?were ~onstructed. ~e~centageef 
all kCown effenses precessed, expenditures i~ city, mld in metrope11tan areas, 
expenditure pir precessed case, p'~rcent ef C1ty revenue exp~nded cn a crime ~~ 
labcratery" and case lead per professiQnal staff member •. S~ilar index ,c;:alcu: 
lations were carried out en gaya gathered 1n a 1965 ~9"'ey! ,~~f crime labcrater 
ies .2 The first index, 'laborat,ery recei ve,d ,cases reJ.at~ ve to allrepcrted , 
cases, fer beth years was undertwQ per cent,,', The rem&l.ning feur indices were. 

c t 0 - it 

19611 1.9652 
~ - I 

Laberatery ccst, per 
100,000 populatien 
(median, v~lue) -" " $3,6.50 

,\ 

Expenditure per case 
(median value) 

,-, /;-:~~.'....-;? 

'suppert .. trqn, city ;:i . 
"'" revenue (median ft.lue) 

45 

Caaeload per prefessienal 
statt lIlember (mediaD value) 247 

I: 

$3,100 

12 

0.06% 

300 , ii 
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Operatienal per:t'~l'Jilan~;e in' 1961,;~gaV~ tl1e,A(~iI:aQle'~;ve~age ce~ts,;pel" C~~'$ 
$150 and the desJ.rable averagecwcrklead as 50 cases'per prefessional stat't ' 
member.l,lO,ll On the basis cf these annual estimates, "the forensic science 
labcratory in the United Stat~s must handle five:,times the ncrmU werk lead 
wi th but cne-third the ~ecessary funds. "1 The ether ccst indices are obvieus+y 
related to the basic needs fcr personnel and faci·li Ues to, perfcrm examinations, ' 
In Motberstudy at Richmcnd'; Califernia and the use ot' phYsical eviden(!eby"·, ",;it\ 

: that police depar~D(~nt, l~berateryprcc~ssed offenses fell 'at the 2% natienal 
levell2 where the eVi~ence., gellect9rs responded in abcu'~ 15% ef the repcrted 
cases. j 

Thepresel1t state 0,:£ knowledge as ·tc the impact; cf the "crime" laboratcry- cn the 
adlTii~istra:t;i.en ef criminal justice is less than satisfactorY • De!lending upcn 
the viewpcint and orientatien taken in ccnsidering the fcregcil';gfindings ,.0; 

arguments ceuld be made regarding effect cver a'wiae;range cfvalues from minima! 
to, signit'icant. While it can be said in a paraphra's'e"6f Meadow that the primi..ry 
measure cf perfcl'IIlance ef a crime labcratcry covers the quality cf the service 
prcvided to, the yaricus clients, 13 the users cf scientific services have a: . o· 

,variety cf needs '~"hich are nct all met adequately by the same prcduct. The 
detecti"e'in his i.nirestigativephase dces nct need a repQrt capable cf withstand
ing a '~90urt revie,.,; the pro~ecutclf in dec~ding tcpregede' cn a complaint dees 
nct need a repcrt~stlggestive of pos,sible avenues ef investigaticn. There is an 
urgent need fer primary measures 6f perfcrmaice by scientific services pertaill-
ing to, each and every user wi thin the criminal justice system. ' 
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The decumentary aspect et retrieval, or laberatcry, input, is the level which this "j 
study scught to measure. Since a relatively smalt;~tcpcrticn ct cffenses act.- ____ J 
ually arrive at tnedeors ef: "crime'! labcra.tcriesl , 'a;~measurebasedon-labora-;';' - --~Ir.,:, 
tery receipts is biased. strongly by the decisicn criteria ce:~ployed in Felecting , 
cases fer "la,peratery review." 'J.'he use ef effense repcrts cn cases as a basis 
was rejected also' as subject to some cf the same criteria. An ideal basis weuld 
be an independent measure ef all physical characteristics at a site of criminal 
activity. As a practic~ ¥latter" this ideal cculd 'b~ apprcached by placiz;t8 a i, 
suitable ebserver at the site as clcse as pcssible to, the time of' first <'lffiCi81 ' ~ 
nctice ef the crime. Fran the reccrds cf such ebservers in a number cf J~ases 1 
there ceuld be censtructed a trequency prcfile ct 'be pctential input to, ',a jl 
Vfprime" labcratery functicn. This prcfile weuldrePi-e'se~~. a maxim~ input ,~. '.::' 
against which 'actual cperatiens ~d ppssible alternative,S'~~euld be viewed. ,. 

An ass~ptien ,jas matie tha.t'~'scientiQts with stibstantial backgreunds in dealing 
wit~ pnysicalebjects, particularly)tbese expdrienced in ferensic applicatiens, 

. !" > '," . : '.' '.,., .. ' : %1" :" II -c-- . _, 

weu~d ~~. '~est likely to recegnize I:~~e pcss:l;!.>~e S1gnitic~'pes et relevant, ' 
physical Opjects. These cbservers , with thegeoperatiou"" ef al~w enfercement 
agencs-,. cculd m8ke site visits to, crime scenes and recerd each physical ebject 
thought to, ,dcn'tain :t.r1fell'-s,tion relative to, the pattern et criminal act,iv1ty., 
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A saturation coverage of major felonies withilJ. a given ~,;tudy period would provide 
sufficient data for'e.'rrequency pro:file according to types of obJects.' 

A total recording of ali'pl!y~ical characteristics in an area df'violence would, 
in ,essence, mean an idepticall"eproduction. Such a reproducti~n, even!f 
possible, would not materially advance the study purpose. As. reas~nable bound
aries for recording, all pos'si~~e en:tranc~s, all pdssi~l',~ exits, an,~ all. pos~/ible 
foci of violence were ~sed. Tti1S set of bo~flaries did ~ot exclude exam1nin~ the 

, possible routes conn~ctingbollridary areas nor 'observing an,V apparently unusual 
state of the general environment. 'Ii, . 

Perception within this framework ·,.rhile reducing som~~ha.t the total reproduction 
ofa site still requires a means, 'qf dire,cti,ng atterrt;.~()n to signi1'ic.a~t objects. 
A categorizine model of six parts was taken (or this purpose. "The "S1X categor-
1.es were : position, transfer, :lmpl:\esSion, break and tear, disper~i~)D; and 
physiochemical nature. Posi tion includ~d orientation of the phYS1cal. object 

" where the shape offered that possibility. Transfer refer,red to mater1al origi
nally on one object which reniained on a second object after cont~ct ~as bro~en 
between the two objects. Impression was" the result qf pressure llIlpr1nt dU:1ng 
the contact of two physical objects whicllmight or might not involve. relat1ve 
movement of the two objectsoduring the contact. Break and tear described the 
splittine: a;pe.rt of an object by forceS involve.<l in a contact. Dispersion was 
the result of an·. object breaking into parts .,1fich are 'then scattered'.9Y the dis
integrating force. These five categories cover the prod1.lction of patt'ern~ as 
the consequenc~ of energy changes, and .are not limited by the nature ofth:,ob
jects involved. 1be sixth category covered the inn~r structure and compos1tion 
of an object itself. This categorizing model did not require tha~ the.observer 
have in mind any specific types of physical objects thereby allow1ng tlllle to 
consider as an inclusion any material aspect in an area of violence. 

The ;ec~rds resulted in~~a reasonably low scale of abstraction. Each field report 
consisted of free narrative15 loosely-structured by the ment;oned relevance, , 
boundary, and category const~aints. For each report an itemized list of phYS1cal 
objects was prepared on a McBee "Keysort" card along with follow-u~ data on the 
administrative processing of each ca~e. Subsequent analyses ,of the complete 
field. reports produced the frequencies o~ relevant physical objects: Se:vice 
requests to laboratorie.s during the study period provided another d1men,s10n of , 
data reiati ve to other maj,or felonies connni tted but not covered by the field work. 

Operations and Analyses 

In the chJhce of a field area fory< conducting the study," several assum~tlons 
were made. Firs.t, the types and )freq.uencies of physicalobjects'poss1bly' in:
volv,ef! in violent .acts would be siDtilar throughout a /1'Jl:tropoHtan r~gion. 
SecolJ:dly, the cooperat~or, of a law enforcemel"t f!.g::!n~~ 1ntereste~ in the' p~oses 
of the study and willing to 8.djUSt to the ~~'esepce),of observer~'.·'in the da11y . 
operations would be essential. Thirdly, the attempt to cover 'ttle bulk of serious 
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crimes would limit the area :ror study to a population size commensurable with. 
the use of six obser~~rs, i.e.,,'can estimated field area population of 100 000 • 
Several'conferences "rt'h officials of the Berkeley Poli~e, Department ,c~inated: 
in an. agreed upon .plan of cooperation fot carrying out 'the desired study in that 
city over a three mo~th period. 

;', 

'. / 

The initial p.h. ase of the project inv. olved the selection and orientation of the ¥ . 
team of six observers. Three,' of these men were in or had graduated from the 
criminalistic program at the University of CEllifornia; two, moreover, had . 

. accumulat~~ several years of experience working in "crime" laboratories and 
'ilJ.vestigationalagencies. The other three observers. all had natural science 
backgrounds. Over several days all six observers were familiarized with the 
study 'design and intensive discusf3ions were engaged in on the recogn~tion of 
p~ysic~l objects at sites 0.1' vio~ence· that could have possible evidenciary S1:g
n1ficance. Weekly co~ferences were maintained during the three-month study . 
periQd to re-emphasize and re,::,examine r~cognition, problems. 'the field operat,ing 
procedures were outlined during the orientation sessions and the recording 
equipment was maCle available for practice in use by the observers. This equip
ment consisted of automatic recording level tape recorders (Sony-Matie 910) and 
a portable video recorder (Sony VCK-2400/CV-2200). 

Photographs of thG,entire staff of observers were furnished to the Berkeley 
Police Department for posting in the squad room. Observers were in1:(roduced / 
individUally to all the men on various shifts at the regular Departmental brief
ing sessions and the nature of theirassoeiatio;l ",1th the Department wwv'E!x
pls.ined. Practice runs to crime scenes were made by observers for a~;few daysi) 

" to eheck out the operating procedures. Consultations with members/or the Depart
ment before and after these trial runs provided an opportunity to detect possible 
problems.and decide on modifications. 
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Before observers were assigned to a dpecific shift, time period, or indiviaual 1 
member of the Department, past offi:mse records on reporting time were studi~d':~"'~ '" 1 
and se'vera~ facts discovered that helped in an allocation C'~ study resources. """,,-,1, 
The rate of, occurrence of part I and II offenses in Berkeley for ,1967 ranged ,~,,~ 

~ fran 1000 to 1500 and from 2700 to 3800 respectively over the days of the "reek. I 
" For· part I offense~ Sunday was the lowest day and Monday the highest; for part,' 

I! offenses." Sunday, the lowest day and Friday the highest. The types of I 
offenses exhibited other fluctuating patterns. It was decided to treat each ~ 
day as equal for coverage purposes. Data on the hours of each da,y when offenses a 
were reported for 1968 was charted for burglary, robbery, assau.lt, .and rape 
(F~gure I). On that basis, the bulk of those offenses were reported to the 
police during the second and third shifts of the day (8 a.rll .. ,to 12-nrl.dnigpt). 

I;: 

* , One Doctor of Criminology, one candidat~ for the Doctor of Criminology, one 
candidate for the Master of Criminology~. 

I"~ 

i! 

'" " 

I 
. .. ~~ 
I; .\ , 



t 
t ,~ };' if 

1/ 
} / 
I j 

1/, 
y '. 

I· (' 
L 
I 
! 
I 
; 
I., 

'/ 

>. 
~ 
.... 
0 

;.. 
::J 

~ 
~j 

rtJ ... 
loo 
~ 
Q. 

~ 
<11 
III 
E:: 
~ 
~ .... 

':'0 

00 
<.0 
~ 

r-i 

<11 
;.. 
:: 
bD .... 
t:.. 

.o 

"', 

f 

t 
I 

:; 
I 
I 

o:l ,. 
f 

I 

I 
I 

1/ 
'" ., 

1 
L 
I 
I 

}:< 

" 
if 

--/,;,-

'~ 
,I 

.' 

'0~;, 
~' ) 

j'/"" , del: 
~y 'I ~ 0 r 

; ~ .. 
-11 

From this informatioq, the field op~~atiorf ,,!as limited to a seven day ~ week and 
an 8 a.m. to 12 micirlight coverage. d'Th~teoveragepattern remained constant :for 
the most part throughout the, thr~e month field· observati,on period. 
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The Berfeley Police Departme~t: 'nominally, assigns one officer, toidentifi~ation "~ 
and evidence colle ct'iorC for: the 8 a.m. to 4 p.m. and 4 p.m. to 12 midnight shifts. ' 
With few excepti:oits': this officer'sprima~'duties"were in tbe'serV'ice division '~ 
of the departm.entand not on patz:ol} When serving as ,the} .D. man, his duties ,. J 
include immediate'respollse to ,f3ericuS--=offenses in progresS' and, to r01ltine investi-. ,/~ 
gation.of offense sites where pnysicalevidence is an: expected result. At crime './ ~ 
~,cenes ,the 1. D. of.ricer ~s ~hief f'ungtionwas to dust for fingerprints and take ~ 
pl\6tographs of criy;.,e.s~ene~_wll,~::. it tTaS judged necessary. ' , '1 

-"" .. :-=-==-=-= p 

I 
~1 

Logistically the study goal was to place an observer at as many crime sites as 
/possible, during ~~s pa!'ticula,rshift. A variety of arrangE;)me,!1ts were tried and 

tested kee,p,ingthis'goal in mind. Most mi,sdemeanor violations were judged not 
to be as pq~entially high in physical evidence.content as most'felonies. Hove'ver, 
anysituatibl'l, that even seemed remotely possible of yielding 4,n10rmationwas 

,considered to 'be potentially productive.l"amil.ir disturbances, narcotic street 
arrests, shoplifting and petty theft, and miscellaneous "advjce:-giving" sJtuations 
were, for the inost;part, avoided. 0l2.erating with th,e./before mentioned r;~D. 
officer and travelling with him to the crime scenes' proved to be the best way to 
get at the greate-st number of sites, within th~vshortestspan of time. Inorder 
not to confine investigations solely to thislfiethoa, other supplement-ary plans 
were utilized with some success. '.' / ;~/;"'" ' 

:~; .--:'''/.--- .:1) ,-~ .... ..;--- ~~--
I? .<.. -.' .. ,:-- 0~' 

During the evening shif"t:A the Berkelel Department has a roving patr(»)>-se'rgeant ''-
who drives to offensesd,tesiiherea1diti6nal help is needed OI:_a."1/,musually 
serious offen;:;e has qccurred. 'Initiariy, one observer w.as/aSsigned to this 

. offic.er an~Lrdde ,Ttlith him to locetions and in th'1 time'span allowed mac1ehis 
1./-<- <." . :> ..;.:>' /; _' .' 
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investi~~ti.o~/?f',~pe scene. }}fter two weeks, i t w~s dec~ded that tgo· few s1 te~ 
were bel.ng Vl;Sl t,.(d and for.'thol.?e that were, too ,little tl.meT,\fasallowed. to achleve 

~~~ a respect;a.Df€'~ifiport-~An-'c)Jjserver iias also, a~s~fgn-edto s'regular:. patrol officer 
during day l3:5ii!{ evenj.~tshffts, but this too.proved unsatisf",ctQry with offense 

, volume r~riibg at,'a low :l:evel .• 
1 
I I j~~t-;.'- ,/ .' /,,' ::>y , i: . '-' 

A thiclfa metJ,lod which was emplo:y:ed from the start ,~f .~tne study , involved the 
mgril:toringpf the police radio communications. Onp-occasions when an observer 

,,*~as ine.ctiv«;/ and a new offense was transmitted over, the ra.dio, he would go di
/ .;: rectly to ,that site. A_portable re~eiving unit vas kept in the staff car, and 

</ .this along with the monitor" in the 'station proved. exttemely"helpfUl in , getting:, '1. 

tbq):fj~nses before too much" time elapsed. It should be· .... mentioned also that for" 
:the protec;~ion of observers ,and the, pol~ce department,a pol!cy was adopted. I. 

I Whi,.?h :-equired the presence' iOr at lea.~t one ot:ficer at. a site befo~e anYfnVes~i-:: .. ___ ~,~ 
ga1;10n was conducted.·,"'" , ,/ ." \\.,,---- 'I 
A, ;lal>t 1', ro~·.,i, nfc;eqiu~.n~ sChedU~ing diffiCU~ti:S~; cove, rage l,asteel ~t~r! s. i~~eer. .• hoJh , :,:s 
a day, seven/days a week. Because the day,shlft 'V~~, usually bUBler than the " " ~ 
/eveni~g ~,:t~o.obseryers Cl.i'ten worked. wi th,fthe I" D. oft~~~r out of the" s~rvice " ....~ 

6i/~1v;~~bJ>.-- The number two-·man in ,th1S ,rangement was U8_~tree _to keep trao: . e- & I 
" {: .~ :fi 
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I of ° radio reports, e,.ndcto'check out, any reports t~'t sounded p'otentially productive. 
. In cases w~'r& ,the pr~me observer hlandle~, the v:ideo tape unit, the second ob-

I
! " serv~r~ ,proved very helpful during the .~ay shift. where as many as ten to fifteen 

'cases might be handled :1n a single Ishirt. The camera tended to liinit the ob-
t ?~,;,'5/ sex;vers mobility and narrowed b~sFillvestig~iive field. To counteract this~<the 
~L1""c,',<~, au:dio equipped observer pr~pared tht~ way t:t6r the camera and provided helpf\l:l 

l?,!ckgrouna, informatipn and pointed ()ut /potential areas for coverage. ,// I "",..' / /. 

I ~rrhr~~1l0~;';~ study, time was a'filniting factor, for the pOliceo.fficers .Tere 

"

,t" " " ' ,usUallY ~aced with many more"cases than they could han~le ide'!l-:!,Y' Whenth. 
1 decision was made to leave a' particular scene and to move onto another one, the 
it, staff observer moved also. In exqeptional situations where the observer felt 
'I " it necessary to stay longer; he was usually free to do so, because a sepa.rate 

system of transportation was maintained. Therefore, iu summE~r{, the observer, 
whose qU9.lifica.tions and instructions have been described, is placed at the sit"e 
of a reported offense , by either being with an 1. D. officer or by responding" to ;/ 

a radie. transmission. . 

The types and quantities of physical evid~nce present at crime scenes varied 
greatly from site to site. Every physrical e;spect of the criminal;;aqtivity', which 
mi"ght have a T,lossible connection to the c1"j.me, was made part of the~ narrative 
report by auli:io ana/or video means. An example of a narration might bestc6nvey 
the typ~ of report which ,,~as made by the observer.. The lengtll and depth of the 
report varied wi t'h the quantity of information discovered at the sc.ene. The 
following example is an unusual one and 'Was matched by cases whe:re very little 

information was recorded: ;:; . 

A garage ,:,\wner on opening u.p' one Monday morning immediately 
saw a metal box used to hold cash on the main floor and the 
office ransacked. His report to the police brings the identi-~ 
fication officer./to the garage. The ~coillpanying observer .' 
would record ~he" offepse address and,.deparj;mental numger~,aldng{ 

. with. a statement a.s to the apparent offense.' As irariousp8.!'ct:r· , . "/' -' //--':.' .,- '.- . - ~,./">~-:'~:"~?"' 

of the. garag~, are searched by the Off!cer~·t~~erver'" is 
recording that the metal c~sh box l1:as'~r;Y:!!lal'1ts on the 1l.d" 
that the lid was bent back{; t1!~t the'tOck was secure and .y 

that blood is smeared on 1;.heb6tt'!?lrt of the box and fin'gerprints 
in blood are visible. . .. !n the o.f~~,::e, the observer notes' the 
open cash register ,has dust qnit wMch has been dis.turb'ed, 
j;he endorsed checl~s scattered about, .the 'biood on.Bome checks 
artd a heelprint on p~per near;th~checks. pt,rmarks'are visibl~ '/ 
on the register but no tool is 'found near it or the cash box 
that;'ll"1ight hav¢' been usedt. 'Some particles of g+assa;d spot£> 
of'b:t99d 'are distinguishable on;,close examination/of ~he.floo:r 
"in. the office and iil the garage proper. Also found. oil" the m.ain 
f1901' of;.: the garageneu' the cash bOlt is a pile o~"fecal ~;' 
materia:J,~ A, search about'the garage shoWS a Wifldow broken 
/iIlwa:t;'ds and' a wooden sti.ck with glass particles er<lbedded in 
one end:, / A shoeprillt is visible below the'bl"oken win9.ow in 
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the 8r J'.W 
" . ,ea,!;}Y ground as well,a .. s a ~cut.t .. markov.:!' the wall, Th';" J. 

pa1nton the walls is~'l'"" '-. . "){. . •.. ·Jr \ 
,::?~=:i.:;~h t£~~;~:]:!:t~~e~!::E~h~~ on. ,./'7 i 

/' 'Wa:edfo~d o~ ~;oken ... g~.ass."There is also ·rill area.' on the ers ~ 
. 1n ow .t rame wherJ!<tlie pit d th ';,' ,.' ~. tn summ .,c';,'j!".. r',,, ~ n,l:I,n· e rust h~ve bf-!en4iistur'Q.ed. '; 
eonditi ~." t~~ ob~e:ver records a,s much detaililaoout phyrH:'cal / 
~he can' '~~S t::>.:!e~~~~d~~S~ib~y ~onnected to,/the offense as ,c, !t 
person examined. a s mp e sketch of the place or ~, ,'" r 

" . Ii ..' ..1P 
'Each :~;ld:report wa.s c~~nsidered/r~ e'l; . ". J'::..... I~ 
,th: slote in itemizing "etery h' fi i al/ll~a.long with the observerds~ sketch .. of fP 
7rlm~nal activity! On ~ach ~c~le :~eyat;;~ct thdou~bt like~y to be'),Ilvolyed .in "the !~ 
1temlZed 1.1'st waS' nlace!lia1ong.7~ .• "th sDo", car· rep.resentln

g 
an Of'fens@,thl.."S'f" n th···. J: .' . {,,,,]< a· epartmental case numbe ,," "'h b .. ' ,::;,~ 

ame '/i. e suspected o:f:f~ns.e,cJ!Assificat" 0 ' d .... "ir' ... e 0 ~er\ter t s,. ;,,~'~ ',3:;:~i~",;r, f> month~/~lapse time, follow:~Up /Jataon th~~"'~ ,artar a m~;nillium "pez;iod;.~0f: tw:~~:· " . ~ 
COdes';wera~onstructed1'or tJse in format i epartmenta~ pr~~e~singOf th~ c~stf:' r'!' G 

, . "the. n. punched accordl"ngly Th' .. · .' . onal charactelj,iDtJ.C~ and.,..2ach .c8.1~.d was .... ' ,'., ~ )/ ". .....' e suspected offen l' ,'.' . '. ~"f.·, '\' 

•... n~ber: arson, assault l'ncludl"ng bat·'.'t-~ . se c ~ss/~s amounted to fifteeo,.:. i.n:· .' :1; "~ . . ' ery au-o accld . t t '" 
lncluding burglaljr ot ,fA. u:to~;;:d;r;wiK.c::(y:~.s::'" " • U . ;:. en '. ~u othert ,burglarY .~ miSChie!~mu;rdWi'f66be~-:7' suic" ~:1;l/'l.ng," fue ?o~))lng, hlt and runfmalic,i~~;..... ..,--~. 'II 
rape.'-Atteinpts werecC):ted in l.~~~ th'r~nclu~~rigt'heft from,,~auto, .~ra:ud, and, "'''~'·-::\.:-'~~·';r 
follow~up data cO''1er.ed the";dm" "" t re. evant~~,~ pected off~en~.~!,;;~la.ss.. . The. "--,, !'.U ". .' ." a 1nlsratl.Ve st,a;tus of each., i'ft" . '. ,,'~' l< Op~?:, closed (responsibledmown res "(.+>.0>":':: ,:>.0 ense: .~fcunded, ~!I 
basl.s), latent £ingerpriflts tak;n aspon~.~?,~~>:y~:rest7d, proper:.:t:(~,f.l.'?eOvered', O.~her \~ 
victim'~s~~hC?;tographs taken as eViden~~\?enc: l.den~l,,fied a~:r,e;ponsible' s or, :, ~r 
The physic~ object.s itemized from ther" an~ phYSl.ca~ objects"taken aSf!vi(ience. }t 
by case. Every h sical ob .. . "leld observat10Il,S were(~categori~ed case ,:% 
were "",countel r~ !'di;'ii~~ =~::S,gn~d to -:ne ~ .. t.go:,,; JilUl.tipleent >iies !'~ 
these were narrowed to .twenty-tw.. t ThiutY-~lxcategOrleS resulted at: first; )n~ 

. . ' . {) 0 ca, ego~<?I1!:JPlusone miscellaneous catego~~. . <: .p' ~ 
Laboratory input, as determined b th":,'!d''''" ' . ',);' t~ o~ physical evidence as 1" t .1" S. by< Yt~.'''lJ;S kstudY, ~s no~ hampered so .. · much by (the lack i~ " . ' ,'ue ac of a syst 't " .....J , .. 
cal evidence. Several- types of::JphYSic l'd ema.:c approaeh/toward' l'hysi- ~, 
;criminali offenses, especialt..?"wheilth a .eVl ence arehkely to/,~e found in mOl1.t ~. an~ the crime site is' pl!6tr~~t~d or v~ physi~al contact ._~etween;fthe re~ponsible .~ 
erlme site and from suspect is the c "~~ro~s. Reco.?V;!Y' of phYS1ca.l eVl.dence frOID f 
review. "l Witllout systematic s. / " rl. caen"try /l?~.(nt to use of "laboratory / c itj 

j .'. a e y over oa.d any manpower allocati b 1 . ~ eVidenc.e COU.'.I. d. Bedi t 1. elleetl.On, the collect10n Of. PhY.S. ica. 1 obje. ct .. s.as/I til .... 
agen9ies • The· limited a:va;.,tabili ty f 1 b' " .'. on y. aw.·, enforcement ~!I' 
"reView. " Ail input of phys'ical "do a oratpnes 1.S a s~cond constriction: on ~ 
or to~J!evelOp lead

C
\ to a suspelot e~l entce u~e~. to interrelate,. separate' oftensesj~J 

h t.'" 1 " k. '.. .' ... 18. ,~o· ut111.zed for the.JlIost p'E;.'\'.!t, An' '1' . t 11' 
p ys c.~ . evidence u$~d to relate an arrest / ,._"~."";>',,.' ... ,'-:" ,.." npu ofl ,y:-tilj~ed Significantly. Existing. records ee. o~,suc~;J?e'C"" ... to ,an o:fense is n6.t / 1 ~ 
of measuring or controllinp: the utilizatl ~e ~~adequate essentlally for purpose~~? ~1 
tration of criminal justice.,,,.<'.:?;;~n of physical evidence in the a.dmi~i~i I 
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'''~;~~N~t;:~~~~P;Oa~'b:;~~iCalMeanS in Criminal Mat~ers 
, .•·• .... ,.."".o .. '==-;;o~''''.~ 't',:.:,,,,, '.~ 

Humauacti ~'i ty necess i tates 'changes in the real wO;id}nSOe~I'~r.Y' instance. A 
,thought j rlvol ves a change in a. neuron network. A movement l.nvol ves a change 
in.the molecular states· ofc:ml1scle fibers. A sound involves a change in t:be 
voc'8.1passages. A ~pokel1 word :i!~volves these\, cbanges and a change in. the m()!~c
ular distribution of, air .!l'hesE:i' changes in m~tter-energy configurations and .. 
rel~.tionsnips constitute~hy.sicB.l. links betwe~nan activity and its human agent. 

." If t1'\ese changes can be esta.blished ,'~hey provide a .1;)&8.1s for, inferring speci.fic 
huma1' intent!to eirgage in_the particul,Qract?.,,~tT~QS well·.as direct physical 
conn¢ctions. Through documenting those changes, the ,sequence of" events can be 

. pro~~h vhfch'relatea given activity to a specific actor. 
,( . ;, 

The{conviction of the guilty and the exonera.tion of· the innocent in the investi
g~tion 9f criminal activi ti,es has occul,'re"- ·t~!1!T and againw~en attention was 
focused 'onlllate~ialreali tj as extrinsic evi~~m~e. Success~ in this sense of 
crimimilinves1ii 'gation is amply d~mcnstratedin\~the annals of detection. Such 
cases as Dr. Webs..ter's murder of;:\-!r.Parklnan, ~he St. Valentine Dq multiple 
murders., Wld the English insuli~:/murde~have .. sJ{ownthe value of scientific 
examination ':and interpretat.~oit of the physical,.. ,traces left in the wake of human 
violence. From the. oegi.nnings of thi~, century in the endeavors of such ~en as 

,~ Gross,Reiss ,and Niceforo, the c9ntributions .of scientific c.t:ime detectl.on 
have been. considered as ut3eful "and often essential,. to ~a."lY' areas of' criminal 
inv~stiga:tion. t40~e rece'~il.Y, t~e task force report ·on.. the J.)0lice stated ~hat 
"success in complicated investigatioon may depend in.\large P8f;:t'~~l'~n the SCl.en
tificevalua.tion of: .Jlertinent datau·ang. 1;.hatSupreme Court decisionll~:i.,-;ugg.!!~t 
"the necessity. ofs J1l§t: adequate ~'olice ct<~~ scene searching and painstaking 
labOl"atory reYlew. ,,14 "'~,c,...· '. /\' 1\ '" 

c c"' . // . ...... . . " 

ThEf~dem:onstl'ationthat "each c~imillal violatic)n must be shown to be in fact a 
.:; . breaking of' the'ltiw'--81rd--must-~ec..~Jm.ked\:to a specificindi vidual "is the 
if.unetio~al service ~f "crime'" ~abOratbrie~::~_~~~el'fOrmBilce i.~ ful~ill·:tng thi,s 
tun,etipnal? responsibility on a\local basis l:~, conced~p. ,to.be m!nimc.J,.xin. most 
.lawenforcement operations .!-4 Theneecl for ill,~,reasing Buch,sci.en'ti,iflc services 
has been' expressed in anJlJIlber of technologicar,and adminis,trativeterms such 
as "proximity ot~se~ices: timeliness/of servic~s, educatione.ii:d:;:~~aining of law 

",'.. enforcement per6cnH~'l~ education and'~rainilig f./)f experts, certif~c .. tion of . 
. ; '. ' .. ~xperts ~,research end l~evelopmc:nt .in "techni,Clu~s, 'standt:i~~ation of methods, ." 
J. enviro~~~tal referenc\e st~dards, and local support. ~, ,17. ~1s str~ss on 
~"i.£,~"''''''' prerequisn;es-for. incre~e~pel!ro;rmance assumes the ·performance to be. v-;tal 
4"\"""-'~<:::":;-' throughout the administrationot criminal i1ustice.~e record of indiY1dual 
i1 -""-.~-"'<:~~~\tccesses, 'par1-icularly'in murder':. cases, is ~Jinsufficien~ sup~prt ,.for this 
~\' ~ -, assumption./ ",Rele-rance is not guaranteed by mere expansioJ1 ~d :i\~cJ"eased in-
II~ . " l' "'\ ~ t:.)I;::' .,' . '?;-;> :vo;vem(!n'''<::,!; " , . I' 

I <oFo;<~'he,,~!.~~'l;!~~aborato.~. !'therere~ains·~a,clegi:rlmat(' 4~es'ti'oJLasto .. the. 
extent of 'l;t$fuse~'~J:'::' 
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Behind the op2r~~onalneeds there is., as stated by Dr. Bl1DStein, "the tund~
mental. ne~d to d1s~over the 1mpac~ on crime o~ the many actions taken to cont'rol 
it. Very little is known to even a rousb approximation about b"" much auy 
prevention, apprehension,- fWd rehabilitation program will red~ce,crime.· ·And 
without such knowledge, how can we intelligently chc:>Qse amon&,them?1t16 The 
fundamental need pertains not only to know wllat:Jexists, but Biso to knoy'what 
could exist and what should exist in~the·relationahip of the "crime" laboratory 
to the administration ot ~~r1minal justice. "'!'here canes a time when an expand
ing scientific Drofes~ioilneeds to stop and examine its foundations and modes 
of, opera~ion.nl.~ 

-7- -.--

The "Crlme"taboratory as a Subsystem in the Criminal Justice System , 

Ina phy~ical sense, the effect of a criminal upon the site of his activity, and, 
conwrsely~the effeetor the site upon the criminal constitute the "pertinent" 
sources of information to the investigative process. This nonverbal information, 
however,must be retrieved before any value in the way of an interpretation can 
be assigned. When: the interpretation is communicated to the investigative 
process, the value conveyed is subject to a reinterpretation by each decision 
make~ involved. \ 'J:?lese reinterpretatiOl1s are affected bl~ the extent to which the 
retrieved information is ~art of the interpretative message and by, information 
tromother sources. The response engendered is the. investigative assessment of 
the criminal incident. In turn, the criminal justice system generally is aub
ject to this interplay of information, interpretation, and reaction. Problems 
in measuring "crime" laboratory impact occur all along the communication chan
nels in:the administration of criminal justice. This study was directed at the 
problem of retrieval which can be viewed in two aspects: documentary and 
technical. . 

The informational output,. of a "crime" laboratory, both relev~t and' irrelev8.ut, 
depends up~n the input -- the documentary retrieval. This aspect it. the 
collecting of physical objects from the site of the erime .",hieh mig:h;t determine 
~he event sequence for a given violation and connect the criminal to~hat event 
seq!1ence. F:igure 2 is a schemati.t.:·;' diagram ot physical retrievals :frODl,crime 
si'tes and suspects ~d subsequent processes .li9 ·The diagram shows onl;, 'niftworks 
for physical objects and suspects with but two of the informational channels 
in ~hat network. Operational delays in movement aleng the netWorks are included • 
This simple model emphasizes the critical nature of documentary retrieval as a 
laboratory input. Stat;ed in Willmer's conceptual terms20 ,21 the physical inter
action of the eiteenvironment and the eriminal' during the course or a violation 
produces a number of constituent Ijignals. "The total signal is made up of a 

* . 
"gollect1ng" iliS used in the sens'e..::~t physical removal and locational 
coordinates relat.l~ve to the sitt! .• '<l:,. 
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nUliber of different messages that havedifterent frequencies and similu\; inter- ,4' 

dependencies."lB Since the choice ot those p}t.y~lcl\l ob"e~t8 bearing relevant 
signals fran a crilrle site or a criminal is a unique seleaireD, it. is -desirable'· 
to minimize the ,error afnot collecting a significant ob'i~~t. Additionally, 
since the diStribution rat a site ot physical objects bearing relevant signalll 
is unknown, several objects collected may yield the same signal. This r,edunda.tlcy 
in collection must be tolerated. The collection, or documentary retrieve.l:, is 
further C::OIIlplicflted by. "physiological shortcOJlings ot snvestigators, sU\e~ as 
vision't and psychological ones including perception. "1 ' 

Technical retrieval of nonverbal intormation tram a physical obJe~t is, within 
a laboratory ope.rat10n, a. se/lection of strategies. The choice of 'a st;t;"ategy, or 
a combination~otstrategie~, rests upon the query posed by the individual case. 
Within a given str,~t~gy, the search plan is a set fUnction. For ex~le, the 
finding Of an unexPected stain at a crime site will raise the query as ·to what 
is it aud" how did i.tget there. lnthe absence of additional information as to 
the suspected violation, a general retrieval strategy would be necessary. This 
is the most ·d~fficult type of analysis to perform since the contentryfc"1anverbal 
information could be present in a variEity of fol'l4S. During an abstraction, the 
l'ecoverYof one fom may 'change or obliterate another torm. The decisions on 
strategies to use in technica.l QS well as documentary retrievals are extremely 
critical because of thh potentit\l loss in. informational ;ontent. !nsuch.cir
CUl!lstances, the general retrievai. strategy must so order the analysell:ithat the , 
maximum amount of nonverbal information is recovered. Where additional.. infor
mation ie/available ~ e.g", e. suspected homocide, and identification of the stain 
as blood: and the deter.mi.nation of the direction of' travel by the blood drops 
that produce a the stllin e,re types of possible abstracted intormation. Tvo 
retri~val s.lGrategies, one'chemical and one physical, would be used. A simple 
remo"nl ot the stain woUh; preclude the phys-ical analysis; a photograph alone 
of the stain would preclude the chemical analysis. Another example of a technical 
retrieval strateBY' is cyclic .in nature wherein subsequent steps in the series 
are determined by the precedil1g abstractions. One such series is where a liquid 
is firs:.t determined to be blo()d; tnen, ot: human origin; then, ot a particular 
group; than, of a particular tYPEt; and then, possibly, to fc:&ll within various 
classifications of additional seirlological factors. Thi'~ aspect of technical 
retrieval of nonverbal informat~,}on from physical objects has occupied much ot the 
labpratory involvement in the ,~dministration of criminal j~tice. ,Th"l,ulocation 
of resources to explore and de~elop this scientific :examination and ifiterpre
tation of nonverbal informati,i,)nis ot' basic importande. However, this nec::eBsary 
compunent of the "crime" l.al1oratory function remains irrelevant unless physical 
objects are brought in for anal~ses. 

Results 

The number of eases where no physical 9pjects c9~ld be retrieved were few in 
most oftens~ classes. In the 63 suspecte~l by:rt:J.aries where this happened, five 
cases 1nvol~d cleaned-up sites, fourca.,es''involved site:;; inaccessible to lID 
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'/observer, and 21 cues involved si tuatlons where it was thought the entry was by 
'';key .orthroush an unlocked door coupled with removal of a Single itena prani,nently 
. displ8¥ed, l.e.'1 a portable color. television. For one robbery there waS an I, 

inaccessible./slte. This data is presented in Table I with totals ,and adjusted 
totals tor cleaned sites, inaccessible sites, and minimal disturbance. 

Table I 

Proportion of Cases with Bo 
Retrievabl~ Physical Objects 

Number '~ithout Percentages 

~usEec~ed Offense of Cases Ob~ects Ad~usted* No. ObJ. Ad,'. * 

llm'illary 

Residential 355 47 18 13 5 

Non-Residential 114 7 7 6 6 

Auto 78 9 8 12 10 

Total 547 63 33 12 6 

- - -- - - - - - - - - - - - - - - - - - - - - - - - -- - - - -
Auto Theft 85 5 5 6 6 

Theft 45 12 12 27 27 

.. 
Robbery 26' 5 4 19 15 

R8.~:-:;"·-;· 6 0 0 0 0 

Assault /Battery 6 1 1 11 17 

Murder 5 0 0 0 0 

All others 29 1 1 24 24 

Total 749 93 62 12- "8 

• Totals adjusted for cleaned sites, inaccessible sites, and minimal 

disturbance. 
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Table II indicates the number of physical object categories filled for all 
cases in a suspected offense class with median values considering all case~ 
and cases where physical objects were retrievable. 

Table II 

Physical Object Categories Per Case 

Median for 
NUmber of Physiral Cases with 

Number Object Categories Retrievable 
~uspected Offense of Cases Filled All Cases Ob·lects 

Burglary 

Residential 355 1002 3 3 
.'. 

Non-Residential 111. 479 4 4 

Auto 78 168 ,.~ 

I. 2 

Total 547 1649 ,3 3 -- - - -- - - - - - - - - - - .. - - - - - - - - - - -- - - - - -
Auto Theft 85 282 3 3 

Theft 45 87 2 3 

Robbery 26 47 1 2 

Rape 6 31 4 4 

Assault/Battery 6 15 3 3 

Murder 5 22 6 
c: 6 

All others 29 85 2 4 

Total 749 2218 '3 '3 
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The distribution about the medien values tor th~. p~s1cal object categories 
w1thingiven suspectedottense classes\'ean be seen in Table III. 

Tab1e"r.II 

Distributions ~~ Ph¥sica1 Object Categories 
,~: --;-:.~ ---:;.:}. 

~pected Otfense 

o 

Burglary 

Residential 47 

Non-Residential 7 

Auto 

Auto Theft 

Thett 

Robbery 

Rape 

Assault/Battery 

Murder 

All Others 

Total 

9 

5 

12 

5 

1 

7 

Number ot Physical Object Cateaories Filled Per C~ 

1 2 3 

75 

6' 1422 

16 23 17 

10 

7 

'8 

1 

2 

19 

8 

4 

1 

4 

12 

11 

5 

1 

2 

3 

4 5 6 

48 31 12 

21 10 12 

2 

2 

4 

4 1 

9/ 7 

3 

1 

.. -

1 

4 

---;' 
'f 

7 8 9 10 

9 2 2 6 

5 4 2 

_:i. 1 

3 2 

2 

2 

r 1 

"9 

11 

1 

. Table IV presents the total n1ll1ber ot offenses ~n each physical object category 
for each suspected of tense Cl~.88. 

" '/' 

,fJ., ."" <_< 

N 

.... 

,;W .... . ~ 

o 
C\J 

11'\ 
\0 

o 
It\ 

.... 
.::t 

o 
(\I 

.::t 

C\J 

.... .... 

C\J 
N 

o 
~ 
-< 

.~ .ID 
/ 

1 ~.... "" , .... 

1 

~ IC\J 

"" I . .:t 
N 

I 

1 

~ 1 co 

o 

C\J 

$' I.... .... 
\0 leo .... 
11'\ .... 

o 
It\ 

(\I 
11'\ 

6 
co 

I(t"! 
(\\ 

\0 

o 

~ 1 ~ .. "" 

1 

co I COr "" 
~ 

M .... .... 
11'\ 

1(\1 

1,£ 

.... 
1(\"1 

1 . 

C\J 

-21 

o 0 .0 0 C"'I Ig;-

"" .... "" oc~=,~A.r. jl~ 

C\I en 0 o 

o ' .... 0 " 

3 
o 000 

o o 

o o o 

o .... 0 0 

C\J 

o o o ., 
.... .... C\J 

.... o o 

eo o .... 
o o 

o o 

11'\ 

o "" 0 .... 

o .... .... .... 

N o .... C\J 

8 .... 
~ 

i 



~. .. .... '"'~ .. -", _ ...... _'-'>o...~, ~----..: ............... 10._ ~r-~ _-,,"--"'~,, -0 ... -,,_. ,,,.'-.:::-:',,-,,- ~~""~'''''" ,"-"-~' ,.--~,-.,'~ 

, 

I 
I 
11;-

:, 

i 

i, 

r 

'. ~' 

c,;,~., 

\:. ,:~, 

': ..... ~ ':""~ ":~;~.- ~ :.,...;.: \ 

-:~:. 

Table IV (continued) 

'I 

1. Toolmarks - ~i!~ category includes all physical evidence where'it was evident that one object, serving as a tool, 
acted on another QbJect creating L~ressions, friction marks, or striations. A screwdriver, pipe~ pry bar, fender 
of an automobil$~ or barrel o~-a gun could all produce toolmarks. 

2. Fingerprints Mia Pa:!Jll'prints - All prints of this nature, latent or visible, are included. Bare foot prints, glove 
or other fabri~,,'prints would be included in this category also. 

" 

3. Organic. Eotanical. z;ool:ogical material and unknown stains - Cases where matter 'Of organic origin or stains of 
nonorganic nature were discovered. Excreta, all residues from trees and shrubs, and food items were typical 
examples. 

4. Glass or ~lastj fragments - The presence of broken or chipped glass or plastic in an area su~gesting it was the 
result of the !-~sponsible's actions or it might have been transferred to person(s) involved in the offense. 

5. Paint - Liquid or dried paint in positions where transference would be possible to persons in that area. Freshly 
painted locations, cracked and peeling paint on window sills. and automobile collisions are leadin~ examples~' 

6. Tracks and Im~ressions - Includes skid and scuff markings, shoe 'P.rints, depressions in soft vegetation or soil~ 
and all other forms of tracking. Conventional tool marks .;ould not be included in this category. " 

'7. Clothing - Instances where items of clothing are left, carried, removed or discard.ed by persons • Individual fiber 
characteristics are included in a·separate cateeory. 

8. lorood fragments - Cases where forces have created fragmenting or splintering in areas , .. here transference was likely. 
Prying, kicking, and chopping attempts at entry points were the most frequent examples. 

" 

9. Dust - All cases where "dust" (all types of surface contamination) was noticably disturbed by sdmeone. 
- I' 

10. Cigarettes~ matches~ related ashes - Discovery of any of these combustible items which were in ~uch position that 
their relationship to responsibles vas likely. 

n. f!Per, in various forms - There are two basic areas of identification for paper. First, where ,'the paper itself 
"-llrl,'ght be traced to its original position or orientation. and second, where external informatiop. including latent 

prints and other contaminating substances might be present on the paper. . 
I 
I\) 
I\) 
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Table IV (continued) 

SoU - The pres~nce 
possible. I of sailor soil-like material in locations where identification or individualization seeEed 

Fibers. naturali or synthetic - Fibers were often _found near 
static or mecha#ical forces caused a transfer. sharp corners or edges, or on objects where electro-

Tools and weapoits - Cas.es v,here tools and '~eapons '·Tere found at crime scenes or in automobiles and there was a 
strong likiliho~)d that they were involved in this or another criminal offense. . i . 

Grease ~~d oil ~ Any lubricant or fatty substance, often possessing enVironmental contamination, that was in a Position to sugt~est inVolvement in the crime. 

Documents - Of ~uch quality that-their origin may be trac~d to a person or instrument. Suicides~ and robbery notes 
Would be of this type. A~so cases where i~struments were stolen (check protectors) that could be traced back to 
a product Of tb,'at particular instrument, in possession of rightJful owner. 

! 
, . 

Containers - A~l bottles~;bOJCes~ catis and other containers which might hold residues or material of helpful nature. 

~t~o~ld packinp; ~terial - All those substances commonly found in construction or packing areas, which don't belong til any of the.'other classifications. 

~al fl"8gI!!ent's - ,Industrial machining areas, scenes or objects of collisions, and other scrappings that would 
probably result in transfers to persons, or objects in the vicinity. 

!!!t - Any antmal or human hair- discovered in an environment which could link a person with that particular area. 

Blood - All 's~pected blood, liquid c· dried, animal or human, present in a form to suggest a relation to the offense orpersons i~volved. 

Inorgan~~a,mineralogiCal substances - All. substances, and otherwise not belonging in enother category, 
could be cla~sified Under one of thp~p headings, and bearing a relationship to th~ offense or Offender. 

Other category - Miscellaneous. - , 
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Comparispn~ offield observation data with certain follow-up data on those 
suspected offenses are made in Table VI along with known offenses as tabulated 
by the Berkeley Police Department. 

,Table "I 
Comparison of Field Observation 0 

Data with DeIfartmental Data 
;Y' 

Suspect~1i Offense, Offense 
Class Field Observed Offenses Tabulated 

Number 

Burglary 538* 

Invq;Lving 
Ari~sts 

78 
.';/ 

Auto Th;i-t ~:;'''''c:::'&l.¥.(' 15 
. , y-.,,-,-~ ",.~ 

Theft 44'"-->''' f ,c 

,over $50 

Robbery' , 26 

Rape 6 

Asse.ult 
(Battery) 6 

Murder 5 

Subtotal 706 

All others** 28* 

Total 

10 

1 

1 

2 

III 

5 

119 

"Known 
Suspect 

,-.;:" 

61 

3 '-
3 

o 

1 

1 

74 

11 

--,--~-

Number 

875 

328 

1679 
209 

101 

26 

292(60) 

2 

j303 

4900 

Cleared 

260 

83 

332 
36.; 

51 

17 

244 

2 

989 

AQ131 

--5070 

Percent 
Cleared 

30 

25 

20 
17 

100 

30 

0&3, .:;:/ 

62 
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Table V;Il illustrates the offenses as officially reported, field ob-

serveSltJ:~d presen~ed fO'; laboratory review. 
/ 

.-::' 

Offense 
Cla.ss " 

Burglary 

Auto Theft 

Theft 

Rape~ 

Assault/Battery . 

Subtotal 

All Others* 

Total 

* All Others 

Forgery! 
qs>urJ.terfei ting 

rlarcotic. ·Drug 

Remdnder 

Total' 

Table VII 

/Off'icia1 ," ,_, 
Tabulation " 

875 

328 

101 

26 

292 

2 

3303 

4900 

8203 

Field Observed 
suspected 

538 

81 

44 

26 

6 

6 

5 

706 

28 

734 

Received by 
Laboratory 

: ..• O. 

o 

o 

1 

1 

2 

4 

485 

489 

- - - - - - - - - - ~ - - - - - - -

165 

532::~= 
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o· 6 
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Among the field observ&t~ons, those cases where asusp~ct was connected to 
the crime ~cene through a latent fingerprint numberE!d'll out ot the 119. 
This type of identification was made in 8 residential burglaries, 3 auto 
burglaries, 3 auto thefts, 2 non-residential burglaries, and 1 hit-and-run 
case. The proportion ot adult to'juvenile suspects was 67 to 52 respectivelr 
among the 119 cases involving arrests. 

In 83 cases, a suspect's-identityvas known although no arrest had been 
made. Table X presents tor these 63 cases a breakdown as' to the absence 
or presence of physical objects in the various categories. 

\\ 
_" _______________ ~'~. ___ , _____ ~JL. 
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Suspected 
Offense 

Bur[rlary 

Residential 

number of 
Cases 

38 

Non-Rflsidentia1 14 

Auto 9 

Auto Theft 3 

Theft 3 

Robbery 3 

Rape 0 

Assault/Battery 1 

Murder 1 

All Others 11 

Total 83 

Table X 

Distributions in Physical Object Categories 

for Knmm Suspect Cases 

number of Physical Ob.1ect Cat.e~ories lo'illi.!L?er Case 
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Total Cases 
~Ob.1ect 

36 

14 
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Table XI 

Physical Object Categories Per Known Suspect Case 

Total Cases. 
~vsical Object Cate~orl Total With Objects 

1 2 3 4 5 6 1 8 9 10 11 12 13 14 15 16 11 18 19 2(L21 22 Misc. 

~: 

Burglary 

Res. 

Bon-Res. 

Auto 

Auto .Theft 

'!heft 

Robbery-

. Rape 

38 14 20 7 3 7 3 3 11 10 4 3 2 7 3 2 2 2 3 1 2 2 1 2 

14 .11 9 3 4 4 6 a 1 1 3 3 2 1 6 3 2 1 0 3 1 0 0 1 

9 

3 

3 

3 
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1 3 o 4 101 o a 1 211 J 0 0 0 2 0 0 0 a a a 

1120 100 001110 1100001001 

1 1 0 1 000 0 0 0 000 000 a 0 0 0 0 0 0 

0200000 002100 0000000000 

0000 000 0 0 a 000 0000000000 

Assault/Batterr 1 0000000 0 Q 0 000 1000000000 

00000000 a 0 000 0000000001 !.-furder 

All Other::; 

Total 

1 

11 2 3 2 1 0 0 2 1 0 1 1 0 0 1 0 1 4 a 1 0 3 2 1 
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Discussion 

ti s stem the impact of scientific serIn the structure of the criminal jus ce r t 'At the beginning, a citizen's 
vicef:l could affect a number of decision P~n: s~f inflicted injury or damage 
decision to notify his law enforcement ag d Y .sknowledge about scientific 

d b th t citizen's knowle ge or m1 al ti can be influence y a: th .. re ort and subsequent ev ua on 
crime detectir.m. The patrol response to h :;rvi~es by a "crime" laboratory. 
will decide the possible engagement ot" t e f rs the matter to the de'~ective 
~fuere the patrol evaluation, in effect, rel~ the ass~-sment is to seek scientific 
division, the question will aga~n arise. to De collected may be made by the 
involvement, the choice of phys1cal o~jectsd evidence technician~ or laboratory 
patrol officer, the detective, a spec~al~~:cretion must be exercised to collect 
personnel. On the arrest of a suspec '. f that individual. The laboratory 
physical objects trom, or in the possess~~nno~d otters an evaluation of its 
operation excerpts the nonverbal.i~forma 10 'The law enforcement agency's decision 
meaning with respect to the spec1f1cc~:einfluenced by the laboratory's evalua-
to release or to seek a complaint can .. g the case for a dismissal or a 
tion The office of the prosecutor in ~~v1e;1~ report A defense response pros~cution action is.a~tected by the ~a ~r~rOtor the d~fendant. If a pre-trial 
must ~eigh the scient1f1C 7vid7n~e aga1n:tion can qualify the route of pleading. 
conference takes place, sC1e~t1~1c eva!Uinterpretations can convince, a judge or 
During a trial, laboratory f1nd1ngs an I al the presence or absence of 
jury on the issue of guilt or inln~ce~cethe :u:~i~on~ of due process and other a scientific report may well re a e 0 
constitutional issues. 

.. been traditionally one of individual. out-The impact of forens1c SC1ence ~a~ t uantities of cases where analys1s of 
standing cases rather than ~ign1f1c~ q dministering of justice. For this 
physical evidence has contr~buted t? th~ha 'otential input into a laborator.y 
study the major purpose ,.ras. to e~~lll1ne d :e~suring the available materi~. ~e 
by actually going to the cr1me 51 es an 1 d in a community to estab11sh 1f 
task was to examine the day after day caseinoaaid rather than a last resort 
criminalistics could become more of ~ ~~~k o~nt where pri"~te knowledge becomes 
whereJ1},l else has failed. That dec1s1 iminal ustice system was the tocus fo: 
public notice in the structure of ~he cr 'd jexisted that could be helpful 1n 

j/ learning if broad patterns of physl.cal en ence 
apprehension. 

, in'vestigat.ed bad no potential . The fact that only 12% 0: a17 the b~rgl~r1~~rglarieS are often an offense class 
physical evidence was qU1te 1mpress1v~. 1 boratory, i.e., about 5% or less of where few service rgquests dre made 0 a a 
known orrenses.23 ,2 

* Call'fornia does not require forcible entry. Burglary in 

/ 
,!~ .,' :, ,'J. 
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It should also be considered that the 'reports were limited ~.o 10 ... 15 minutes t"or 
the average investigation. Those crime categories which otten do not involve 
a physical interaction between the responsible and the victim or his property 
(petty thefts, robber,y) proved to be the largest categories where no physical 
evidence was reported. The inacceSsiJility of certain crime sites prevented 
adequate investigation, therefore adding to the cases where nothing was retrieved. 

It is also significant that for all cases, physical objects was not usually con
fined to pne particular type. The median number of phYSical object ~ategories 
for burglary was, 3; for robbery, 1; end for murder, 6. That is, eVidence is 
not only present, it is present in usually more than one form. This might prove 
to be a strategic aid, for if there were a tendency for officers or investigators 
to terminate their search after one tyPe of evidence was recovered, these figures 
indicate they should not do so. Operationally, it might be impossible to recover 
and evaluate each form, therefore, it seems even more important to identifY the 
types, so that priorities m~ be established. Because burglaries proved to be 
such a large category, it was broken down into subtypes, selected as reSidential, non-residential, and auto. 

Non-residential burglaries seemec;l.to'yield consiotently more physical Objects 
than reSidential or auto 'burglaries. '-This can probably be explained by the 
security precautions of non-residential structures, their overall size, and the 
inside conditions. That is, quantity of evidence types apparently depend more 
con the structure and its contents than the persons 'committing the offense. More 
non-residential buildings required an actual "breaking and entel'ing" While homes 
and autos, even if they were locked, did not prove to be as secure. The larger 
the burglary Site, the more surface area the burglar usually covered. In a 
restricted enVironment like a car there l'laS less for the person to disturb. 
Residences "rere usually cleaner and freer from quanti tiel:! of dirt, grease, and machine waste material. 

With the unadjusted proportions represented in'.Table I, physical objects from 
7 out of every 8 criminal'activities would appea.r as a likely laboratory input. 
An adjustment for cleaned or inaccessible areas increases the potential input 
to objects from 9 out of every io criminal activities. ~n.:le subject to con
straints resulting in smaller proportional input, as a practical matter this 
boundary is important to remember since it ~upports the contention that few 
criminal activities leave no physical record and implies a necessity for compre
henSive documentary retrievals. 

Among the constraints diminishing the potential input to a laboratory are those 
which estimate the extent of damage as minimal and those which construe the 
activity as minor. Examples would be theft under $50 and disorderly conduct, 
respectively. A thi~d constraint reducing the input would be tranSitory changes 
unlikely to leave a substantial record', e. g., a verbal assault. On applying 
these constraints B.1ong with the unadjust~proport10nal results, from the!ield 
observations to the total ot"fenses tabulated for the stuqy period, the approxi
mate laboratory input drops to physical objects trom lout of every 4 criminal 
actiVities. This outcome is presented in Table XII. Within the first seven 

j: 

;1 , 

,'. 
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offense classes the approximate input proportion is 2 out o~ every 5 criminal 
activities (1397 in 3303); tor all ot~er offense classes the forgeries, narcotic 
drug vio~4tions and drunk driving repre$ent an approximate input of lout of 
every or criminal actiV'ities (732 in 4900).. The 1 in 4 ratio would have produced 
a laboratory input of 2129 cases ~n t1:le three-month study period. 

Physical objects are not equal in probative value and this tact places another 
limit on "laboratory' review." Since the evidential worth 18 correlated closely 
to a specific case ci:rc~stahcet this limit would be assessed better in a pilot 
operation of a !'crime" laboratory. However, with physical objects trom three 
categories occurring in half the offenses observed (Table II), this limit is 
thought to be small for two reasons. First, the technical retrieval of infor
mation will be necessary 1?l many instances to know what is knowable. Secondly, 
the physical objects observed include a substantial number of items with high 
probative value. In this latter connection it is worth noting that the two 
categories of toolmarks and fingerprints account for one-quarter ot all category 
entries (Table IV). . 

The use of scientific review as exemplified by the 489 cases received by labor
atories (Table VII) from the 8203 reported cases in Berlteley appears very 
limited. A current crisis in narcotic drug violations accounts for 452 of the 
489 cases. Only. 4 cases in the remaining 37 cases arrive at a laboratory from 
among the first 7 Offense classes. Since the full resources of a laboratory 
could be engaged in correlating documentary retrievals fran both crime site and 
suspect, the field data is restructured for the first seven offense classes 
(Table XIII, intra p. 40). 

Table XII 

Approximate Laboratory Inputs, 3 Months 

Total Q,ffenses 

Bun~laryc' 875 

Auto Theft 328 

Theft 1619 
over $50 209 

Robbery 101 

Rape 26 

Assault! 292 
Battery 60 

Murder 2 

Subtotal 3303 

Forgery 165 

Narcotic Drug 532 

'Drunk Driving 35 

All others 3413 

Subtotal 4900 

Total 8203 

Offenses with 
Retrievable Physical 
Ob.1ects 

775 

309 

1230 
153 

8~ 

26 

243 
50 

2 

2667 

165 

532 

35 

732 

3399 
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Table XIII .;? 

. TAboratory Inputs From Field Observed Offenses· 

Possible Potential Input Actual 

Sus~cted Offense Input Arrests Known Suspects .• !2!!!. Input 

Burglary 484 .68 56 126 0 

Auto Theft 80 14 2 16 0 

Theft 33 5 2 7 0 

Robbery 21 10 3 13 1 

Rape 6 1 0 1 0 

Assault /Bat tery 5 1 1 2 1 

Murder 5 2 1 
.. 

3 2 

Total ~** mf 4" 

• The figures for suspected offenses, .~rreRts, and.l'..nOwn suspects' ~e based on 
the field o1.l$ervations where physical objects were noted in indiv1dual cases. 
The actual input figures are based on all tabulated offenses for the stud.V 
period. 

•• 749 cases minus 93 cases, Table I. 

An extrapolation of the _(lata'in T~ble XIII to t~e total offenses· in the three
month stud,vperiodJTable VI) would show e posuble in~ut of 1190 cases and a 
potent,l1.al in~l1t/of 305 cases compared to the actual input .. of 4 cases to a 
laboratoX";,r6peration. Adding the cases from fOrgeri~8, n rcotic drug, and 
drunkdfiving cases would give possible ood potential inputs of 1922 and 1031 

respectively. 

-Thefts under $50 and assaults other than batteries were excluded in this 

extrapolation. .,' 

' .. d·. ," _, «,.' ~ ,. 
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The 489 cases rec.eived by laboratories from among' 8203 reported cases in C 

Berkeley is of the order of magnitude previously noted,l around 2% nationally 
in 1961. A questi(')n asking how many ca~es . were referred to laboratories by 
pol~_c:e departments in 1968 was sent to cities in the population bracket of 
50,000 to 250,000. 'Replies from/3Y6 cltier;in~luded 56' which answered that 
question. Of the 39 respondir.g cities with populations from 50,000 to 99,000 
the median submission rate· per year was ~14 cases per 100,000 population; the 
17 responding cities l(.ith populations from 100,000 to 250,000 reported a median 
submission rate per/year of 428 cases per 100,000 population. For all 56 cities 
replying to th![Lt"question, the median submission rate per year was between 428 
and 455 cas/es' per 100 ,000 population. The Berkeley data extrapolated to a year 
basis '!9Urd give a submission rate of 990 cases per 100,000 population. ThiS 
crude>meastq"e suggests the general use of scientifj,c review in the admini:$t.ration 
,.of/ justice is. on a level similar to that of the Berkeley Police Department'.· 
Moreover, since each, case submitted involves an allocation of resources) pri
marily man-hours, the administrative proce$sing is an important constraint on 
"laboratory review." In this light, the submission rate and the relat"ed pro
portion of cases may be determined largely according to resource allocation as 
influenced by prevailing policies on what constitutes serious enough crime, 
i . e., currently the problem of drug abuse..' 

Webster's study25 on the patrol duty ti;e accorded to evidence collecting indi
cated a 3.3% allocation. The results of a recent ~tudy in New York for three 
countie~ demonstrated a request for "laboratory revle'W" in 3.8% of reported . 
cases (1102 out of 28,795).23 This places the actual laboratory input from 
Berkeley, 6.0% (489 out of 8203), in a different perspective. In drawing 
together the various estimates based on the field study, the contrast of the 
actual laboratory i.nput. 489 cases, to these amplifies the difficulties of 
various administ~ative responsibilities (Table XIV). It leads to suspects are 
desir~d fran physical evidence, i.e., active information in Willmer's termin~l
ogy ,2b then an input four times greater than actual would be required (2129 
relative to 489). An affirmation or negation of a suspect's involvement as the 
yield

6
from physical evidence, I.e. "passive information in Willmer's terminol-

081,2 would require over a two-~old increase in the actual input (1031 relative 
to 489). Physical evidence to be used as passive inform-~ion.would require 
documentary retrieval in as.many cases as where physical evide~ce was used as 
active information (2129 relat~7e to 489) since the discovery::of a suspect in 
a given case is unpredictable. The interrelating of separate offenses by 
the use of physical evidence also would require documentary retrieval in more 
cases for certain classes of offenses, e.g., burglarie~ involving toolmarks. 

• For other canpari.sons between Berkeley Police Department and other depnrtments, 
see graphs 3 to 10 in appendix. 



Number of Cas~ 

8203 

7220 
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2129 

1922 

1037 
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Table XIV 

Laboratory review of field observed cases (major 
cases wi tit retrievable physical c~b3ects plus cases 
of forgery, narcotic drug violat~ons,_ and drunk 
driving) (explanation of Table XlII) 

La.boratory review of field observed cases where. . 
an arrest was made orAl. suspect known (explanat10n 
of Table XIII) .J/ 

Actual laboratory review of cases (Tablet VII) 
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Table XV 

Berkeley Police Department -- Cases Reported 

For July, August and September, 1969 

Offenses Known to Police 

Criminal Homicide 
, Rape 

Robbery 
Assault 
Burglary 
Larceny-Theft 

$~O and over 
Under $~O 

Auto Theft 
Subtota.l 

Vandalism 
Forgery and Counterfeiting 
Embezzlement and Fraud 
Stolen Property, buying, receiving, 

possessing 
Weapons, carrying, possessing, etc. 
Prostitution and Commercialized Vice 
Sex Offenses 
Offenses Against Fdmily and Children 
Narcotic Drug La'Ws 
LiQuor Laws 
Drunkenness 
Disorderly Conduct 
Vagrancy 
Gambling 
Driving while Intoxicated 
Violation of Road and Driving Laws 
Traffic and Motor Vehicle Laws 
All Other Offenses 
Suspicion 

Subtotal 

Total 

• 

Reported 

2 
26 

101 
292 
875 

209 
1470 

328 

525 
165 
210 

29 
126 

1 
47 
37 

532 
74 

124 
153 
123 

2 
35 

4806 
6911 

3303 

2998 " 
109 

17,007 

20,310 

Offenses essentially handled by citation. 
" .. 

Other offenses reduced where citations involved. 

" ,."'~ ,-=<,~~, I!.. 

Counted in this 
Study as a Basis 

2 
26 

101 
292 "~ 
875 

209 
1470 

""~328 

525 
16, 
210 

29 
126 

1 
41 
31 

532 
74 

124 
153 
123 

2" 
35 
0* 
O· 

2608'" 
109 

3303 

4900 
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