deceased body. The distracter sources included the remains of a whole chicken and live
human. The blank was prepared by sampling an empty glass jar. The training aids were
labeled A-E, and the label for each training aid was determined by a random number
generator for each training aid set. Immediately after the preparation of the training aids,
the kits were mailed to each participating group with instructions to keep the kit in a

freezer until use.

Each group of canines involved in the trial was given specific instructions
regarding trial set up. These instructions followed the same methodology as the previous
canine trials. Data sheets were provided for each handler to fill out during the trial.

Examples of the instructions and data sheets are given in Appendices 3 and 4.

3.4. Results / Discussion

3.4.1. Standard Compound Selection

Six standard compounds, previously documented to be present in human remains
odor, were chosen to represent human remains volatiles (Table 27). All compounds show
good chromatographic separation; however, the peak shape for the acids is poor, as they
tend to thermally decompose during injection (Figure 27). Dimethyl trisulfide was
initially included in the standard compound mix, but was removed for reasons to be

discussed below.
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Split v. splitless injection

In an attempt to improve compound recovery, split and splitless GC injection
methods were compared using a large standard compound mixture. The liquid mixture
was injected into the GC under both split (10:1) and splitless conditions, and the
chromatograms were compared. The chromatograms from split ad splitless injections of
a 50ppm liquid solution are compared in Figure 34. The same was repeated using actual

human remains samples collected by the STU-100 and extracted by SPME (Figure 35).
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Figure 35. Chromatograms comparing split and splitless injection of human remains samples extracted by
SPME.
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Principle Component Analysis of Living Humans v. Human Remains
[l
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Figure 41. Plot of principle components representing the similarity between human remains and living
human odors.

Animal remains

Odor samples from animal remains were also collected with the STU-100 and
extracted and analyzed in the same manner. The odor profiles of several animals and
four randomly selected human remains samples were compared (Figure 42). There were
many similarities between the profiles of all remains; however, no one compound was
found in all types of samples. Styrene and benzoic acid, methyl ester were the only two
compounds found in all human remains samples, but not in any animal remains samples.
These results indicate that the odor from human remains is different than that of animal
remains. This is substantiated by the plot of the principle component analysis of animal

remains volatiles vs. human remains volatiles (Figure 43). The human remains samples
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are far separated from the other animals in the plot. This is to be expected as it is known
that well-trained HRD canines will pass by animal remains in a search to solely locate the

human remains.

Volatiles collected from human and animal remains
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Figure 42. Odor profiles collected from the remains of animals and humans.
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Principle Component Analysis of Animal and Human Remains' Volatiles
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Figure 43. Plot of principle components representing the similarity between animal remains and human
remains odors.

3.4.6. Canine Training Aids / Canine Trials

Trial 1: Pseudo scent and Odor pad training aids: Preliminary trials

Day 1: Both pseudo scent and odor pad training aids were tested during the
preliminary canine trials. On Day 1, the samples were sealed into permeable bags which
were then stored in aluminized bags. During the trial, the training aids were removed
from the aluminized bags and placed into four line-ups of ten cement blocks. The
training aids included odors that were collected with the STU-100 and were from two
different fresh human remains, canine remains, and cremated human remains (cremains),

as well as three pseudo scent variations. Three positive controls and a blank (gauze with
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no odor) were also placed in the blocks. The canine’s responses to each block are given

in Table 35.
Table 35. Canine responses to training aids in Trial 1, Day 1.
Block # K91 K92 K93 K94

(Set.Block) Contents (novice) (advanced) (advanced) (novice) Total

1.3 Fresh remains 1 0 A A 0 2/4
1.9 Fresh remains 2 0 0 A I 1(2)/4
2.4 Canine remains I 0 0 A 1(2)/4

2.6 Blank gauze 0 A A A 3/4

2.7 Positive control A A A A 4/4

3.1 Pseudo I 0 0 0 0 0/4

3.3 Pseudo II 0 0 0 0 0/4

3.5 Positive control 0 A A A 3/4

4.6 Pseudo 111 0 0 A A 2/4

4.7 Positive control A A A A 4/4

4.10 Cremains 0 0 0 0 0/4
False Alerts 3 4 3 3 13/120

(A = Alert, I = Interest, 0 = No Response)

The total number of false alerts possible was determined by the total possible
number of alerts (total number of alerts = total number of blocks x number of canines)
subtracted by the number of possible correct alerts (number of possible correct alerts =
number of blocks containing aids x number of canines). The blank gauze was
considered a possible false alert, so 40 blocks times 4 canines equals 160 possible alerts.
Ten blocks contain aids, times four canines equals 40 possible correct alerts, thus 160 -

40 = 120 possible false alerts.
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All canines except for one alerted on the three positive controls; the other canine
alerted on two of the three. Correctly alerting to the positive controls indicates that the
canines were trained properly and ready to work. Three of the four canines alerted on the
blank prepared from clean gauze, suggesting possible contamination. No interest was
shown for Pseudo I or Pseudo II, however two canines alerted on Pseudo III. Pseudo III
contained only a solution of cadaverine and putrescine. Training aids containing such
compounds are commonly used early in HRD canine training. It is possible that the two
canines that alerted to Pseudo III had previously been trained on cadaverine and
putrescine. Two of four canines alerted or showed interest to the fresh remains samples
in both instances. This substantiates the use of the odor pad training aids. Only thirteen

false alerts were made by the canines out of a possible 120.

Day 2, Partl: For the next set of canine trials, fresh training aids were made from
the same scent sources. In hopes to increase the concentration of available scent, the
scent pads were not placed in the permeation bags. Extra precautions were taken to
prevent any contamination of the blank. The results of this trial still demonstrated
interest by the canines for the use of the odor pad training aids, but showed no
improvement over Day 1 (Table 36). Canines 6 and 7 did not alert to the positive control,
and thus were not included in the results. The two canines that alerted to the cremation
remains (K9 5 and K9 8) were the only two canines of the group that had previously been

trained on cremains. Two false alerts were made by only one of the included canines.
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Table 36. Canine responses to training aids in Trial 1, Day 2, Part 1.

Block # (set.block) Contents K92 K93 K94 K95 K96 K97 K98 Total
(adv) (adv) (nov) (nov) (adv) (nov) (nov)
1.3 Positive control | A A A A 0 0 A 5/5
2.2 Fresh remains 1 A 0 0 0 X X 0 1/5
2.7 Canine remains 0 0 A 0 X X 0 1/5
2.8 Blank gauze 0 0 0 0 X X 0 0/5
3.1 Pseudol 0 0 0 0 X X 0 0/5
3.6 Pseudoll 0 0 0 0 X X 0 0/5
3.8 Fresh remains 2 0 A 0 0 X X 0 1/5
4.3 Pseudolll 0 0 0 0 X X 0 0/5
4.6 Cremains 0 0 0 A X X A 2/5
FalseAlerts 0 0 0 0 X X 2 2/30
(A = Alert, I = Interest, 0 = No Response)

Day 2, Part 2: In order to further increase the available scent concentration,
multiple gauze pads with similar odors were placed together in the cement blocks. One
set of ten blocks containing two training aids was used. The two training aids were
comprised of five odor pads of odor pad training aids from the fresh remains and six pads
containing Pseudo II. Only the canines that had correctly alerted to the positive control at
the beginning of the previous run were used. Of these five canines, three alerted and one
showed interest for the block containing the pseudo scent, and all alerted to the block

containing the fresh remains odor.

These results indicate that the odors of both the pseudo scent-based and the odor
pad training aids are recognizable to trained canines; however the concentration of odor

and the packaging the training aids need to further be examined.
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Trial 2: Pseudo Scent

Three pseudo scent formulations were used to make training aids. A single row
of ten blocks were set up containing such training aids, and the responses of HRD canines
to the line-up were recorded (Table 37). All of the six canines evaluated alerted to
Pseudo II, the formulation containing the compounds previously recovered during
analysis of human remains samples and the biogenic amines, cadaverine and putrescine.
The line-up also included a training aid containing a solution of only cadaverine and
putrescine (Pseudo III) and an aid containing just the mixture of human remains volatiles
(Pseudo I). The canines did not alert to either of these, nor did they alert to the blank.

All canines did, however, correctly alert to the positive control prior to running the line-

up.

Table 37. Canine responses to training aids in Trial 2.

Block # Contents Response
1 Pseudo 111 0/6
3 Pseudo I 0/6
4 Blank 0/6
10 Pseudo II 6/6
False alerts 0/42

Trial 3: Pseudo scent: Concentration

A single run of ten blocks were set up with training aids containing Pseudo II in

varying concentrations. Of the six canines that were used for the trial, only one alerted
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on one (12ug of Pseudo II) of the four possible training aids (Table 38). All canines
alerted correctly to the positive control in a separate line-up, and no false alerts were
made. The results conflict with the results from Trial 2 where all six canines tested

alerted to the blocks containing Pseudo II.

Table 38. Canine responses to training aids in Trial 3.

Block # Contents Response
1 12pg 1/6
3 3ug 0/6
5 Blank 0/6
7 oug 0/6
9 24ng 0/6
False alerts 0/36

Trial 4: Pseudo scent: Aluminized bags v. glass jars

It was hypothesized after Trial 3, that odor could have been lost through the
aluminized bags, decreasing the potency of the training aids. For this reason, the
aluminized bags were compared to an alternative storage container, glass jars. Two sets
of ten cement blocks were used, the first set containing training aids made from varying
concentrations of Pseudo II stored in aluminized bags and the other set containing
training aids stored in glass jars. The training aids in the aluminized bags yielded a single
canine alert and the aids in the glass jars yielded three canine alerts (Table 39). All
canines correctly alerted to the positive control prior to the trial and none of the canines

made false alerts. The glass jars improved canine response to the training aids, but not
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significantly. Also, there was no correlation between odor concentration and canine

response.

Table 39. Canine responses to training aids in Trial 4.

Block # (set.block) | Contents Response

1.1 Bag: 10ug 1/6
1.3 Bag: blank 0/6
1.5 Bag: 20ug 0/6
1.7 Bag: 40ug 0/6
2.2 Jar: 10pg 1/6
2.4 Jar: blank 0/6
2.6 Jar: 20pg 0/6
2.8 Jar: 40pg 2/6

False alerts 0/84

Trial 5: Odor pad: Life time of scent in open jars

When canine trials are being conducted the time lapse between the start of the
first canine run and the last canine run may be as long as several hours depending upon
number of canines being used, among other factors. It is important to confirm that the
odor concentration of the scent source is still at a high enough to be detected by the final
canine as easily as the first canine. An experiment to determine the life time of an odor
source in an open container was carried out with trained HRD canines. Two training aids
were made with the scent collected by the STU-100 from gauze soaked in decomposition
fluid, as well as, two blanks. All samples were set out in a line-up of ten cement blocks
for 24 hours and run at different time intervals. At time zero, the five canines alerted to

both of the training aids and did not alert to the blanks (Table 40). After 24 hours, there
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