
Kaleuati Cross 

 

Pb = lead 

Sb = antimony 

Ba = barium 

 

 

Bias 

 

Your lab received payment for analysis (approx $500?) 

 

You are being paid to testify 

 

Expenses, flight etc paid for by the prosecution 

 

Your lab is attached to LA Dept of Coroner 

 

Usually conduct analysis for the prosecution 

 

Usually testify for the prosecution 

 

 

GSR 

 

GSR “cloud” up to 3 meters at outside limit, but propelled out of the front of the weapon 

as well so can be longer in front – up to 18 meters (Dalby, Butler et al) 

 

Particles are deposited.  They are small, metal particles that don’t degrade.  Smaller than 

dust.  Must be viewed microscopically. 

 

Each gun shot can generate thousands of GSR particles in perfect conditions 

 

You would multiply that by the number of times the gun is fired 

 

Becomes too numerous to count 

 

On hands, even if GSR is initially deposited in very high quantities, will decrease rapidly 

 

After about 4-6 hours, particles on hands may all be gone.  Longest window: 48 hrs 

(Dalby) 

 

 

Clothing 

 

Clothing – stays on much longer than on hands 

 



Studies indicate GSR particles on clothing can even survive being laundered 

 

Hunter’s jacket will always be contaminated even if not worn 

 

Someone in your office, tested him for a month, contaminated every day whether he fired 

a weapon or not. 

 

Good practice to compare residue found on suspect to the shooting even through 

examination of the firearm, spent ammo from the scene, though not essential (FBI 

symposium) 

 

Don’t do much clothing analysis at your lab – about 15% of the analysis 

 

Do it “when the more representative hand samples are not available due to an extensive 

time interval between time of shooting and GSR sample collection” (SOPs, sampling 

clothing) 

 

Did not receive a hand sample, were not asked to do one 

 

Did not inquire 

 

 

Sample Collection and Control 

 

Area in which you conducted exam?  Control?  What did with control stub? 

 

Use one stub randomly over all surfaces “unless clothing has been wrapped specially to 

keep surfaces of interest apart” (SOPs, sampling clothing) 

 

If it is wrapped specially, can use separate stubs so you can isolate where GSR is 

concentrated on the garment 

 

If it hasn’t been, it’s recommended that you photograph the clothing to demonstrate why 

a conclusion cannot be reached as to where the particles originated on the garment (FBI 

symposium) 

 

This sweatshirt here was wrapped in white exam paper and properly sealed in a brown 

paper bag 

 

But you didn’t sample separate areas separately using different stubs  

 

Used same stub for “all exterior surfaces, front and back panels, arms, hood, cuffs, 

waistbands, both in and out, pockets (smooth surface) in and out” 

 

As a consequence, cannot tell which part of the sweatshirt the GSR particles were 

collected from 



 

Could have all come from inside of pocket, e.g., which would be consistent with being 

handed a recently fired firearm and putting it away in the pocket 

 

Used stub about 200 times 

 

Covered about 30% of the surface area of the sweatshirt 

 

Covered sampled areas generally evenly with exception of back panel, where you 

wouldn’t expect to see GSR 

 

 

Transfer / Contamination 

 

Police cars: 25% of samples collected from Swedish police vehicles contained 6 or more 

particles (Dalby) 

 

25% positive from crime scene investigators too (same) 

 

One sample had as many as 16 inorganic GSR particles EVEN THOUGH had not 

handled a firearm for at least 12 hours previously (same, p 940) 

 

2001 in Baltimore PD – found GSR in areas that were supposed to be clean, their 

dedicated collection room called the “clean room” – GSR found on the cleaning bucket, 

on the floor, and on the holster and gun belt of the officer overseeing the collection 

efforts 

 

On gun belt alone: More than five characteristic, and 41 consistent 

Holster: 5+ characteristic, 37 consistent 

Handcuffs: 1 characteristic, 25 consistent 

 

GSR particles can even be present in ambient air 

 

Can even contaminate forensic labs 

 

FBI stopped doing GSR testing in 2006 following contamination problems at the lab  

 

Though they had a $130 mm lab in Quantico, that was being heralded as a well ventilated 

and separated sterile environment, there were particles of GSR scattered throughout the 

lab 

 

They collected samples from desks, door handles, railings, tables etc over a five day 

period.  They found 93 characteristic GSR particles and over 100 consistent particles. 

 

On a desk/case file: 58; on a conference table, 16 

 



Would be helpful to have control samples from the environment in which the sample was 

collected. 

 

Agree that GSR particles found on clothing are less indicative of being in the vicinity of a 

fired gun if the environment in which the sample was collected has GSR all over it? 

 

 

Conduct of SEM analysis 

 

Dedicate the SEM chamber to only this case (fibrous samples being analyzed can cause 

particle transfer from charging effects) (FBI symposium) 

 

 

Interpretation 

 

Your SOPs err toward supporting a finding of GSR 

 

You will never exclude someone as having fired a weapon 

 

The furthest you would go, even if no characteristic particles or consistent particles, is to 

say the results are “inconclusive” 

 

Your SOP’s indicate that there are three categories for analytical findings; “the first two 

are positive for GSR particles and the last is negative for GSR particles, however, this 

last category is interpreted as inconclusive.” 

 

So even if the analytical findings are negative for GSR particles, you would never say 

that.  Would say inconclusive instead 

 

You have a “conversion” chart that you are required to use, where 1 equals 1; 2 equals 

“few;” 3 or 4 equals “several;” and five or more = “many.” 

 

You are instructed that if you only find between 1 – 4 (several) characteristic particles, 

then you should collect additional spectra and try to “support the interpretation” with 

consistent particles 

 

Goal is to put it over the “many” threshold 

 

In this case you collected over 2000 particles 

 

Four were GSR characteristic 

 

30 that were lead or some combination of lead that you deemed “consistent” – but are 

also consistent with other man made and environmental things 

 

25 more were lead with contaminates, which you would not call consistent 



 

Your conclusion: “the clothing may have been in the vicinity of the discharge of a 

firearm or otherwise in an environment of gunshot residue” 

 

So, consistent with being shot at 

 

Consistent with handling recently fired firearm 

 

Consistent with being in a contaminated police car, police station, booking area, or 

laboratory 

 

 

Conclusion 

 

Presence of particles cannot tell you who fired the gun 

 

Gives a picture of the clothing having been exposed somehow – but cannot say who was 

the shooter 

 


