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AN ABSTRACT OF THE THESIS OF Shirley Jo Barr Williams for 

the Master of Arts in Anthropology presented June 15, 1990 

Title: Immunology and Archaeology: Blood Residue Analysis of 

Three Sites. 

APPROVED BY THE MEMBERS OF THE THESIS COMMITTEE: 

Kenneth M. Ames, Chair 

John H. Atherton 

David T. Clark 

Cross-over electrophoresis, an immunological method for 

analyzing blood residues on archaeological artifacts, is 

tested. Artifacts from three sites were utilized in the 

testing of this methodology. The sites are the Dietz site 

in south-central Oregon (282 artifacts), Konemehu in 

northern California (48 artifacts tested for Winthrop 

Associates), and Chimney Shelter in southwestern Oregon (3 

artifacts from the Umpqua National Forest). 

A brief description of each site and its known 

significance is included. Particular attention is paid to 



the background of the Clovis component of the Dietz site, 

due to its age (11,000 - 12,000 B.P.), and the fact that it 

is the first site of its kind in the state of Oregon. 

Background information is included on the recent beginnings 

and significance of blood residue analysis in archaeology, 

and brief descriptions of other types of tests that have 

been tried in this new approach to archaeological problems. 

A very brief and much simplified version of the immunology 

pertinent to the methodology of cross-over electrophoresis 

is also discussed. The methodology of cross-over 

electrophoresis is described in detail. 

2 

Results were completely negative from the Dietz site 

artifacts, but positive results were obtained for avian 

blood from approximately 1/3 of the artifacts from the other 

two sites. A discussion of the possible causes for the 

negative results from the Dietz site, and the significance 

of the positive results from the other two sites is 

included. Speculation on the future of blood residue 

analysis completes the thesis. 
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CHAPTER I 

INTRODUCTION 

The purpose of this study is to test and expand the 

methodologies used for analyzing blood residues on 

archaeological artifacts. This is accomplished by examining 

and analyzing the blood residues from three sites. 

The first and largest of the three sites is the Dietz 

site in south central Oregon. This site includes 282 stone 

artifacts from several different periods. The oldest of 

these artifacts are of the Clovis type (11,000 to 12,000 

B.P.). The two smaller sites are Konemehu in northern 

California (48 artifacts tested for Winthrop Associates), 

and 3 artifacts from Chimney Shelter in the Umpqua National 

Forest in southwest Oregon. 

The Dietz site is Oregon's only known Clovis site and is 

important for that reason alone. This study is the first of 

its kind done on a large site of this age although Newman 

(Mehringer 198aa & b) has recently completed an analysis 

using the same methodology, cross-over electrophoresis, on 

the Richey-Roberts Clovis cache in Washington State with 

positive results. 

The detection of blood and other organic residues on 



archaeological specimens is now in its infancy. One of the 

first successful attempts was by Tom Loy (Loy 1983a). In 

his initial attempts analyzing those residues - once he had 

established that they were, indeed, there - he used a 

technique called hemoglobin crystallization. This method 

may have some advantages, but it also has serious 

disadvantages, especially for artifacts of the age of the 

Dietz site collection. Those advantages and disadvantages 

will be explained in the next chapter. 
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One of the biggest potential benefits from analysis of 

organic residues is not only that obtaining direct 

information about the fauna of a site is possible, but that 

it is possible in areas where bone and other organic remains 

are no longer present. Both Loy (1983a & b)) and Newman 

(Newman and Julig 1988) were able to obtain residues from 

artifacts from boreal forest environments where the extreme 

soil acidity had long ago dissolved any bone or other 

evidences of fauna! remains that may have originally been 

part of the site. 

After researching possible techniques for analyzing blood 

residues, I decided that an immunologically based method 

would be more promising and workable than the hemoglobin 

crystallization used by Loy. Again, the reasons for this 

will be explained in detail in the next section. I have 

used the technique of cross-over electrophoresis (or, 

countercurrent immunoelectrophoresis, in Turgeon 1990), 



which was adapted for blood residue analysis of 

archaeological specimens from its original use in forensic 

medicine by Margaret Newman, now at the University of 

Calgary, Canada. 

The analysis of blood residues by any method is still 

very new and still primarily experimental. The potential 

for archaeology is great and no doubt several different 

methodologies will have to be tried before the dust finally 

settles on the topic. 

3 



CHAPTER II 

BACKGROUND 

THE DIETZ SITE/ CLOVIS BACKGROUND 

The Dietz site was discovered by a knowledgeable amateur, 

Dewey Dietz, on his family ranch in the Lakeview Bureau of 

Land Management District in south-central Oregon. Knowing 

that he had made a significant find, Mr. Dietz brought some 

of the artifacts to John Fagan - then an archaeologist with 

the U.S. Army Corps of Engineers - who was the first 

professional involved with the site. Dr. Fagan remained 

deeply involved with the site throughout its subsequent 

excavation, and he was instrumental in making sure the 

excavation of the site was carried out with some kind of 

organic residue analysis in mind (i.e., no extensive surface 

cleaning of the artifacts, limited handling). This type of 

care greatly improves the possibility of finding whatever 

residues may still be on the artifacts. Dr. Fagan also did 

a detailed lithic analysis of the artifacts from the site 

(Fagan 1988). 

Today the area of the Dietz site consists of a shallow, 

sage-brush filled alkali basin with several faint terraces 

along the edges indicating former shores of now nonexistent 

shallow lakes. The detailed geological reconstruction of 
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the area by Judy Willig (1988) shows that each terrace level 

can be traced and that the size, depth, and age of the lake 

corresponding to each terrace can be closely approximated. 

Most of the Dietz artifacts were surface collected from 

this large area, and from the flats surrounding the basin. 

The collection includes several different types of artifacts 

including Windust, Cascade and Desert Side-notched as well 

as Clovis (Barr 1989a). 

The Clovis component of the Dietz site was recovered from 

a single small area of the basin from the 1314.8 ft. 

elevation terrace (Willig 1988). Some were surface finds, 

but excavation was carried out by students and volunteers 

from both the University of Oregon and Washington State 

University. However, the excavation was shallow, not going 

much below 20 cm. in depth (Willig 1988). 

The Clovis component of the site initially generated the 

most interest. Prior to the Dietz site there had been only 

a few scattered surface finds of Clovis points in Oregon. 

As mentioned, Dietz was the first true Clovis site 

discovered in the state. 

Clovis artifacts are the oldest confirmed evidence of 

humans in the western hemisphere (11,000 - 12,000 B.P.). 

They were named for the town of Clovis, New Mexico which was 

near where they were first found, but Clovis sites and 

points have been discovered all across North America and 
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Central America (Fiedel 1987). 

The Clovis type point is a large (from 3 to 9 inches in 

length) lanceolate biface and has a concave base with very 

characteristic flute flakes taken from each side. The 

bottom and sides of the base were usually ground down 

slightly to facilitate hafting on a spear shaft. The Clovis 

tool kit also includes gravers, blades, and bone tools, but 

the type point is quite distinctive (see Figure 1) (Fiedel 

1987). 

It has long been theorized that the Clovis people relied 

primarily on large game, particularly mammoth and mastodon. 

This is based on the association of Clovis points with 

remains of such large animals as the mammoth, the large size 

of the type points, and that the tool kit seems to be geared 

towards hunting, preparing and cutt~ng meat, and making 

spears rather than gathering or processing plant foods. 

Debate has grown in recent years as to what extent the 

Clovis people also hunted smaller game and to what extent 

they may have exploited plant foods. The argument along 

these lines is based on the idea that the initial impression 

of the Clovis people's primary reliance on large game may 

have been less than completely accurate. The greater 

percentage of preservation of remains of large animals could 

possibly have skewed the sample available, and given us a 

false impression of the resources utilized by the 



c. 
a. b. 

Figure 1. Clovis Points. A. is from the Dietz 
site, Or~qon (Williq 1988) Specimen B. is from 
Blackwater Draw, New Me~ico (Fiedel 1987). 
Specimen c. is from th;e Vail site, Maine (Fiedel 
1987). 

7 
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Clovis people (Fiedel 1987). 

There is some difference of opinion between Fagan (1988) 

and Willig (1988) on the emphasis of large game hunting of 

the Dietz site Clovis people. Fagan sees a greater emphasis 

on large game utilization than does Willig, and Willig sees 

a greater possibility of a connection between the Clovis and 

the various stemmed point peoples who occupied the area 

after the Clovis occupation. 

It was hoped that the blood residue analysis would shed 

some light on the debate concerning the Clovis lifeways, and 

it may very well do so in the future. Unfortunately, the 

residue analysis of the Dietz site artifacts can add nothing 

to the debate at this time, but this will be more fully 

explained in the Results section of this paper . 

. KONEMEHU AND CHIMNEY SHELTER 

Konemehu is a small, forest site in northern California. 

The site is from approximately 500 to 800 years old, and 

therefore pre-contact. The majority of the artifacts are 

obsidian, although some are made of chert, and they average 

less than 3/4 of an inch in length. I did the analysis of 

this site for Winthrop Associates, a contract archaeology 

firm in Ashland, Oregon. 

Chimney Shelter is a rockshelter in the Umpqua National 

Forest in southwestern Oregon. The three chert artifacts 
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from this site are from a test pit. The site is 1000 or 

more years old, and as a rockshelter, is well protected from 

the elements. There is but a limited amount of ethnographic 

evidence on the Cow Creek Indians who inhabited this area of 

Oregon, and this site may help fill in some of the missing 

information about them (Minor and Musil 1990). Like the 

artifacts from Konemehu, these artifacts are also small in 

size. 

BLOOD RESIDUE ANALYSIS 

The analysis of blood residues on stone is quite new. 

Very little has been published on the topic as yet. Just 

prior to Loy's work (1983a), some work in paleontology 

indicated that some proteins may last very long periods of 

time. Wyckoff (1972) demonstrated the preservation of 

ancient proteins in ancient bone and shell, and Hedges and 

Wallace (1980) showed that collagen is still present in some 

dinosaur bones. Lowenstein (Lowenstein, personal 

communication, 1987) has also obtained species specific 

results from dried urine albumin in rodent nests from 20,000 

year old carbon 14 dated cave deposits using a technique 

called radioimmunoassay, or RIA (methodology in Lowenstein, 

1983). This last case is particularly interesting in 

regards to cross-over electrophoresis, the technique used 

here, because albumin is one of the plasma proteins 
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identified by that method; it indicates that 20,000 year old 

proteins may be present on archaeological artifacts as well. 

Also prior to Loy's work, Brieur (1976), Broderick 

(1979), and Shafer and Holloway (1979), detected blood and 

other residues on archaeological artifacts. Brieur (1976) 

identified residues on artifacts from two prehistoric rock 

shelters in Chevelon Canyon in Arizona using a microscope. 

This microscopic identification was geared towards plant 

residues in particular. Simple chemical tests were then 

used to try to differentiate plant and animal residues. The 

test used for blood residues was the benzidine test, 

performed by the State of California Department of Justice 

Crime Laboratory. Only one mano (a hand held stone tool for 

grinding seeds or corn into flour) reacted for blood, but as 

Brieur states •.. " A presumptive test such as the benzidine 

test for blood can hardly be considered conclusive and only 

suggests the presence of bloody residues." (Brieur 1976). 

Brieur's work does indicate interesting lines to follow in 

the future in identification of plant residues, but offers 

little in blood residue analysis. 

Broderick (1979) attempted to follow up and expand upon 

Brieur•s work. Broderick used ascending paper 

chromotography to separate and identify amino acids from 

unwashed slate knives that had been excavated in Hope, 

British Columbia. Like the Dietz site artifacts, these 
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artifacts were not washed and handling was done only while 

wearing gloves. Amino acids were identified, but Broderick 

did not attempt a quantification which might lead to 

identification of specific animal or plant groups. 

Shafer and Holloway (1979) also mentioned Brieur as 

background for their work. In this study, artifacts from a 

dry rockshelter in southwest Texas were studied by 

microscope in order to identify organic fibers and residues. 

Some animal and plant fibers were identified, and phytoliths 

- crystalline substances left from plant cells - were also 

identified and correlated to known groups, such as the yucca 

family. 

All of these studies showed enough potential to warrant 

further investigation, and may eventually prove to be 

useful, especially in the area of plant residues. But, Loy 

(1983a & b) was the first to verify blood residues on 

artifacts, to have species specific results, and to show the 

real potential of this kind of study for archaeology. 

Loy's (1983a) original methodology included testing the 

artifacts first with a simple, commercial, clinical 

laboratory dipstick to test for hemoglobin in solution 

(Chemstrip), a microscopic analysis, and then the hemoglobin 

crystallization. The only portion of his initial 

methodology retained for this study is the microscopic 

analysis. 
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In his initial work, Loy (1983a & b) used the dipstick 

test to establish the presence of blood on the tools he was 

testing. This was critical in the early stages of this type 

of analysis; it established the possibility of blood 

residues remaining on stone tools in testable amounts at 

all, something Loy believed to be true after seeing residues 

on specimens with use-wear polish (Loy, personal 

communication, 1987). The dipsticks show a reaction with 

the heme portion of the hemoglobin molecule, and this 

reaction is quite sensitive; it can detect 10 - 9 gm. 

(Gurfinkel 1987). But the dipsticks, like the benzidine 

test, only indicate the possible presence of blood and 

nothing else. It can also give false positive results from 

other substances in the soil, such as bacteria and 

chlorophyll (Gurfinkel 1987, Tennant and Tennant 1987, 

Custer et al. 1988). 

I elected not to use dipstick testing for this study. 

The possibility of blood remaining on a stone tool has been 

established, and it is unnecessary to demonstrate it again. 

Residues left on archaeological specimens are irreplaceable 

and of a very l.imited quantity if present at all. It seems 

unnecessary to use up such a limited resource merely to 

indicate that blood of some kind might be present when 

testing with the same amount of specimen could tell what 

kind of animal the blood was from. 
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Loy (1983a & b) used hemoglobin crystallization to try to 

determine the source of the blood residues on artifacts. 

This technique had previously be!en used to determine the 

source of blood ingested by adult female mosquitoes and 

other arthropods with similar di.ets (Washino 1977). 

Hemoglobin crystallizes into spe!cies specific patterns in 

the presence of certain chemical buffers, and those 

differences in crystal pattern are based upon random 

mutations in the structure of the hemoglobin molecule of 

different species (Loy 1983a). Although this kind of 

reaction had been known since early in this century 

(Reichert and Brown 1909), Washino's (1977) use of it for 

determining the host animals of arthropod meals, and Loy's 

use for archaeology were the first to utilize it for any 

practical purpose. 

Hemoglobin crystallization's seemingly greatest advantage 

is also, paradoxically, its greatest disadvantage, 

particularly for a study of artifacts as old as those of the 

Dietz site. The crystal patterns are not just species 

specific, they are extremely spe~cies specific. In other 

words, even closely related species may have quite different 

crystal patterns, and no comparisons are possible unless one 

has control samples from the exact species, and this may not 

always be possible. The great age of the Clovis artifacts 

from the Dietz site makes this kind of specificity 
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impractical. Some of the animals on which the points may 

have been used are now extinct, making comparitive crystals 

all but impossible to obtain. These animals include the 

very ones, such as the mammoth, that the Clovis people may 

have exploited and which would be most interesting to 

detect. Among extant animals such as deer or rabbit, minute 

changes in the hemoglobin structure may have occurred in the 

last 11 or 12 thousand years. Even in well preserved blood 

some denaturing occurs, especially the hemoglobin 

(Sensabaugh et al. 1971), and the effect of this on the 

crystal patterns is unknown. 

Loy (Loy and Wood 1989) has recently admitted this 

drawback. He has had interesting success in developing a 

comparative crystal pattern from the bones of an extinct 

bovid, the auroch (Bos primig~nius) from the early neolithic 

site of Cayonu Tepe~ in Turkey. This was matched to an 

unknown crystal pattern from the site. This shows 

potentially, at least, that hemoglobin crystallization could 

be used when dealing with artifacts that had been used on 

extinct species, although even then it would be of limited 

use. Interestingly, in this same paper Loy used an 

immunological technique - a dot blot test for detecting 

human blood - to back up the hemoglobin crystallization test 

for human blood. 

An alternative methodology, and the one used for this 
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study, was adapted for archaeological use by Margaret 

Newman. She came to anthropology after having worked as a 

medical technologist, and had a more extensive background in 

the types of tests that might be adaptable to archaeological 

work than did Mr. Loy. 

She uses a simple type of immunoelectrophoresis, called 

cross-over electrophoresis, that had been used by crime labs 

for many years to differentiate human and animal bloods. 

There are many other types of electrophoresis used in 

medicine, but forensic medicine has naturally been more 

concerned with animal blood, and with old blood specimens 

than any field other than archaeology. 

The results of cross-over electrophoresis are somewhat 

less specific than hemoglobin crystallization - at 

approximately the family level rather than species - but the 

technique has several advantages. First, it is very 

sensitive; it can detect as little as 10 nanograms (10-6 

grams) of hemoglobin antigen (Culliford 1971, Crowle 1973). 

It also uses very small amounts of specimen - 3 to 5 

microliters per Family group tested. 

It is relatively rapid; the electrophoresis itself only 

takes about 40 to 45 minutes, and that is with 24 specimens 

per gel. Washing, drying, and staining the gels takes a 

little more time, but the end result is a clear, stable, 

permanent record of the test run - also an advantage. 
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In 1986 John Fagan (Fagan, personal communication, 1986) 

chanced to meet Margaret Newman at the Society for American 

Archaeology conference in Toronto, and discovered that she 

had earlier worked with Tom Loy, but was beginning to work 

on a different type of analysis than the hemoglobin 

crystallization Loy had used. I contacted her and 

discovered that she was preparing to move from Victoria B.C. 

to Calgary, Alberta, and I made rapid preparations to go 

talk with her in person, as well as to talk with Tom Loy, 

then at the Provincial Museum in Victoria. 

The trip was very productive. Ms. Newman graciously gave 

me a •crash course' in cross-over electrophoresis while she 

was packing and finishing up her last few tests only a few 

days before she was to move. I was impressed with her 

technical expertise and professionalism (not to mention her 

kindness in taking the time to show me her methodology when . 
she herself was under a lot of pressure), and I was also 

impressed with the cross-over electrophoresis. Impressed 

enough, especially when I realized that it was within my own 

range of abilities to do, that I was convinced to use it for 

the residue analysis of the Dietz site. 

Other types of tests have been tried for detecting blood 

residues. These include another type of electrophoresis, 

sos PAGE (sodium dodecyl sulphate-polyacrylamide gel 

electrophoresis), done by Diane Gurfinkel (1988). 
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Gurfinkels's final conclusions indicate that ... "blood may 

indeed be sufficiently stable to survive on archaeological 

material under certain circumstances". Gurfinkels's 

methodology was not immunologically based, but more on this 

point later. 

Although not using an immunologically based approach 

herself, Ms. Gurfinkel very kindly put me in contact with 

Dr. Elinor Downs (M.D.,retired) who had experimented with a 

simple immunological test, the Ouchterlony procedure. The 

Ouchterlony procedure is a fairly simple form of 

immunodiffusion ... "based on the classical antigen-antibody 

precipitin reaction." (Downs 1985). 

Before applying the procedure to actual artifacts, Dr. 

Downs experimented with blind tests on self made 

experimental lithic flakes, with very accurate results. She 

had less luck detecting blood via microscope or with 

dipstick tests on actual artifacts. She tested specimens in 

several museum collections from the northeastern and 

southwestern United States. She found visible, testable 

residues on only 3 artifacts, all from the Southwest. These 

results may not seem exciting, but one must keep in mind 

that not only had the artifacts been cleaned, but many had 

been on the shelf for up to one hundred years. It is 

promising that any residues were detected under the 

circumstances; particularly since the Ouchterlony procedure 
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cross-over electrophoresis may not be sensitive enough to 

detect them where it might be possible to with another, more 

sensitive technique. 

BLOOD RESIDUE ANALYSIS: THE FUTURE 

I originally envisioned cross-over electrophoresis as a 

relatively inexpensive generalized screening test for other, 

more specific tests. As such cross-over electrophoresis 

would narrow the results down to family group, and other, 

more expensive tests (in terms of both money and amount of 

specimen available) such as RIA or EIA, could begin from 

there, rather than from scratch, to identify the species. 

This is still a possibility as the results from Konemehu and 

Chimney Shelter sites indicate. Those results did show the 

potential to discover something about the f aunal component 

of a site using cross-over electrophoresis that could not 

have been discovered from the excavation and examination of 

bones alone. 

Although one facet of this research has been somewhat 

disappointing, much has been learned in other ways, and new 

areas of �i�n�v�e�s�~�i�g�a�t�i�o�n� have opened up since this project was 

started in 1983. The original decision to look into an 

immunologically based test appears to have been a sound one. 

All of the major research being done in the field of blood 

residue analysis now has an immunological basis (or 



component, as Tom Loy has added an immunological component 

to his work with hemoglobin crystallization). 
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EIA is particularly promising at this time. Its expense 

may not be as great as originally thought, and it holds 

promise as a possible field test. 

Other questions I had hoped to address with the 

information from the Dietz site still need to be addressed. 

In addition to the questions and needed areas of future 

research already presented, others remain. Such as: what 

type of stone is best suited to preserving residues? Loy 

(1983a & b) stated that an electrostatic reaction between 

the blood proteins and silicates in the stone is the process 

that keeps the residues in place for such long periods of 

time. Other work is being done now to further examine the 

exact mechanism (Hyland et al. 1990) or mechanisms at work 

in this process. The coarseness and type of stone may be a 

factor as well, and is one question I had hoped to address 

with the Dietz site material. 

Another question I had hoped to look at was whether the 

Clovis people relied primarily on large game, or if they 

also utilized small game. These questions and others must 

be answered with further research, but blood residue 

analysis does offer a way to deal directly with some of them 

where educated guesses had 

previously been the only tool for approaching such 
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1questions. 

The field of blood residue analysis is still promising, 

and still in its infancy, although growing rapidly. It has 

been a pleasure, however frustrating at times, to work on 

this project and in this field. I hope to continue working 

in it in one way or another in the future, for I believe in 

its potential to answer old questions and to open up new 

information about our past. 
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ARTIFACT ANALYSIS 

Specimen I 

TOOL TYPE: -- -------------
SURFACE: __________________ _ 

MATERIALS: ________________________ _ 
LEVEL:~-------------------

EXTRACTION SOLUTION=----------~ EXTRAC.TION TIME: ______________ __ 

AMOUNT USED: ________________ __ 

MICROSCOPY 

RED BLOOD CELLS? ____________ _ FIBRES OR TISSUES? ________________ _ 

GENERAL DESCRIPTION=--------------------------------------------

CROSS-OVER ELECTROPHORESIS RESULTS: ______________________________ __ 

GEL NUMBERS:~--------------------------------------------------~ 



R
O

 
n 

w
 

o.
 1 2 3.
 

4 5 6 7 8 

C
R

O
S

S
-O

V
E

R
 

. 
. 

. 
. 

.... 
.. 

... 
.. 

. 
. 

. 
. 

E
 L.

 E
 .C

 .T
 J?

 0
 .P

. H
 .O

.R
 .E

 .
S 

.I 
.S 

.. 
.R 

.E 
,C

 .O
.R

 .D
 

L
A

N
E

 
1 

L
A

N
E

 
2

· 
L

A
N

E
 

3 
L

A
N

E
 

4 
l 

eL
no

. 
re

su
lt

 
sp

e
c
#

 
re

.s
ui

t 
sp

ec
 tt

 r
es

ul
t 

sp
e
c
#

 r
es

ul
t 

sp
ec

 ti
: 

d
at

e:
 

om
m

en
t

..
 ..
 

,_ 

an
ti

-s
er

um
: 

lo
t 

no
. 

ti
m

e:
 

vo
lt

ag
e:

 

m
ad

e 
in

: 
m

ad
e 

b
y

: 
am

p
. 

po
la

ri
ty

: 

°' w 



t-9 



a XIGN3:dd'V 



66 

APPENDIX B 

METHODOLOGY - OUTLINE 

I.VISUAL ANALYSIS 
A. Make outline drawing of artifact on analysis form. 
B. Fill in all other information on form (artifact#, etc.). 
C. Examine all edges and surfaces of artifact with binocular 

microscope. 
D. Note any areas of possible residues on drawing on form. 

II. EXTRACTION OF RESIDUES 
A. Wash and dry weigh boats with RB 50, or similar detergent. 
B. Place side of artifact to be tested face down in weigh 

boat. 
c. Note side of artifact tested on analysis form. 
D. Pipette measured amount of 5% ammonia solution or 

distilled water under the artifact. 
E. Fill ultrasonic cleaner 1/2 full with tap water. 
F. Carefully place weigh boat with artifact in ultrasonic 

cleaner. 
G. Turn on ultrasonic cleaner, and time for 5 minutes. 
H. Number storage tube while ultrasonic is processing. 
I. Shut off ultrasonic after 5 minutes are up, and then 

pipette off the solution into the storage tube. 
J. If artifact is large, note approximate area covered by 

solution on drawing on artifact analysis form. 
K. If large number of artifacts are being processed at one 

time, change water in ultrasonic cleaner every 1/2 hour 
(water will heat up, otherwise). 

L. Refrigerate or freeze extracted solutions. 

III. ELECTROPHORESIS 
A. Preliminary steps 

1.Make Barbital buffer - 1 vial of powder per liter. 
2.Cut Gel Bond to correct size - 100 mm X 125 mm. 
3.Make 1 normal saline solution, store at room temp. 
4.Make up de-stain in advance, store at room temp. 

(methanol, distilled/ or deionized water, acetic acid 
in 2.5: 2.5: .5 ratio). 

B. Make gel(s) at least 1 day in advance of electrophoresis 
1.measure .2 gm high EEO agarose per gel with 20 ml. 

barbital buffer, into large tube. 
2.boil in double boiler for 5 to 10 minutes 
3.while mixture boiling, prepare hot plate and and Gel 

Bond on glass plate. Pre-warm glass plate before pouring 
gel 

4.pour hot agarose onto pre-warmed Gel Bond on glass plate 
5.allow to cool for 10 to 15 minutes before moving 
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6.prepare humid chamber 
a.use clean plastic box with tight lid 
b.line bottom of box with clean paper towels 
c.dampen paper towels, and make sure they lie flat 
d.with piece of tape, label lid with with date gel made 

7.when gel cool, place in humid chamber and refrigerate 
(min. 24 hours) 

a.after refrigerating, use metal punch and template 
pattern to create wells in gel 

9.suction out gel plugs created in punching with vacuum 
pipette 

c. Fill out electrophoresis run record form and place 
specimen tubes on top (to insure specimens stay in 
proper order). 

D. Add specimens, controls, and anti-serum to appropriate 
wells 

E. Pour barbital buffer into troughs for electrophoresis 
F. Wet electrophoresis platform with water 
G. Place gel(s) on platform between troughs 
H. Dampen flannel wicks in buffer in troughs, and smooth one 

end of one wick over each end of gel 
I. Hook up electrodes to each trough 
J. Turn on power, run at 130 volts for 40 to 45 minutes 
K. Shut off power 
L. Blot gels with moist filter paper 
M. Put saline solution in box from humid chamber after 

removing paper towels 
N. Place blotted gel in saline solution and leave for 24 hrs. 
O. After saline bath, place gel in distilled water and rotate 

for 15 minutes. 
P. Blot rinsed gel 
Q. Dry gel 

1. tape down corners of gel 
2. adjust dryers and turn them on 
3. move dryers as needed during drying process 

R. Mix stain (.1 gm per 200 ml. of de-stain) 
S. Stain gel for 1/2 hr. 
T. De-stain gel for several minutes, until background clear 
U. Number gel and record results, if any, on electrophoresis 

record form. 
v. Add results to comparative results form. 


