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E49 Casework Analysis When Reference Data Aren’t Available for the Observed 
Insect Species

Neal H. Haskell, PhD*, 425 Kannal Avenue, Rensselaer, IN 47978

$IWHU� DWWHQGLQJ� WKLV� SUHVHQWDWLRQ�� DWWHQGHHV�ZLOO� EHWWHU� XQGHUVWDQG� KRZ� WR� XVH� FORVHO\� UHODWHG� EORZ� À\� VSHFLHV� JURZWK� GDWD� WR�
GHWHUPLQH�3RVWPRUWHP�,QWHUYDO��30,��IRU�FDVHV�ZKHUH�VSHFLHV�JURZWK�DQG�GHYHORSPHQW�GDWD�LV�QRW�DYDLODEOH��

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�HQDEOLQJ�HVWLPDWLRQ�RI�WKH�30,�ZKHQ�JURZWK�DQG�GHYHORSPHQWDO�
GDWD� DUH� QRW� DYDLODEOH� IRU� WKH� EORZ� À\� VSHFLHV�ZKLFK� DUH� IRXQG� RQ� GHFRPSRVLQJ� UHPDLQV�� �7KLV� LV� DFFRPSOLVKHG� E\� XVLQJ� NQRZQ�
developmental data on closely related species which are available. 

7KH�XVH�RI�LQVHFW�HYLGHQFH�WR�GHWHUPLQH�WKH�3RVWPRUWHP�,QWHUYDO��30,��DQG�WR�DQVZHU�RWKHU�TXHVWLRQV�VXUURXQGLQJ�D�GHDWK�VFHQH�KDV�
EHHQ�LQ�FRPPRQ�XVH�LQ�KXQGUHGV�RI�FDVH�LQYHVWLJDWLRQV�IRU�PRUH�WKDQ�WZR�GHFDGHV�DURXQG�WKH�JOREH���,Q�PRVW�FDVHV��EORZ�ÀLHV��Diptera: 
Calliphoridae��DUH�XVHG�VLQJO\�RU�LQ�FRPELQDWLRQ�DV�WKH�3ULPDU\�,QGLFDWRU�6SHFLHV�IRU�WKH�NQRZQ�WLPH�RI�WKHLU�JURZWK�DQG�GHYHORSPHQW�
which can then be used to calculate an estimated range of time (minimum to maximum) of when the death of the individual occurred.  

,Q�WKLV�FDOFXODWLRQ��WKHUH�LV�XVXDOO\�DQ�DGGLWLRQDO�HVWLPDWHG�WLPH�IRU�YDULRXV�GHOD\V�ZKLFK�PD\�RFFXU�SULRU�WR�LQLWLDO�FRORQL]DWLRQ��HJJ�
OD\LQJ����7KXV��DIWHU�WKH�EORZ�À\�VSHFLHV�LV�LGHQWL¿HG��WKH�GHYHORSPHQWDO�WDEOH�IRU�WKDW�VSHFL¿F�VSHFLHV�LV�WKHQ�FRQVXOWHG���%\�IDFWRULQJ�LQ�
WKH�NQRZQ�HQYLURQPHQWDO�WHPSHUDWXUHV�FRXSOHG�ZLWK�WKH�JURZWK�DQG�GHYHORSPHQWDO�GDWD��WKH�HVWLPDWHG�UDQJH�RI�ZKHQ�GHDWK�PRVW�OLNHO\�
occurred is determined. 

+RZHYHU��WKHUH�DUH�WLPHV�ZKHQ�D�VSHFLHV�RI�EORZ�À\�LV�UHFRYHUHG�IURP�UHPDLQV�DQG�WKH�GHYHORSPHQWDO�GDWD�KDV�QRW�EHHQ�GHWHUPLQHG�
for that species.  This is usually due to the enormous effort required in resources, time, and funding to generate reliable growth data for 

a species.  In addition, the species may be limited to a geographic area, but very commonly, the area has not been well surveyed as to 

what species are present, and thus the species has not been studied to any extent.  The forensic entomologist is faced with the dilemma 

RI�ZKLFK�GDWD�VHW�WR�VHOHFW�IRU�WKDW�XQNQRZQ��JURZWK�ZLVH��VSHFLHV���8VXDOO\��WKHVH�XQGHUVWXGLHG�VSHFLHV�ZLOO�KDYH�D�FORVHO\�UHODWHG��VLVWHU�
VSHFLHV�ZKLFK�KDV�EHHQ�VWXGLHG�H[WHQVLYHO\���7KHUHIRUH��LW�LV�SRVVLEOH�WR�DSSO\�WKH�NQRZQ�UHDULQJ�GDWD�RI�H[WHQVLYHO\�VWXGLHG�VSHFLHV�WR�
the species for which there is little or no data available. 

7KLV�IRUHQVLF�HQWRPRORJLVW�KDV�XVHG�WKH�GDWD�VHW�IRU�EORZ�À\�DQG�ÀHVK�À\�VSHFLHV�RI�$GHO�.DPDO��ZKLFK�KDYH�EHHQ�DYDLODEOH�IRU�PRUH�
than 50 years.  With a few exceptions for tropical species data sets which have been found to be reliable, these growth and development 

WDEOHV�RI�.DPDO�KDYH�SURYHQ�UHOLDEOH��DFFXUDWH��DQG�YHUL¿HG�E\�LQIRUPDWLRQ�RI�WKH�NQRZQ�WLPH�RI�GHDWK�IRU�D�SDUWLFXODU�FDVH���:LWK�WKLV�
established, the Kamal data can then be used as the base data for sister species estimations for which there is no established growth and 

development data. 

The most commonly used species in North America is Phormia regina��D�ZDUPHU�ZHDWKHU�EORZ�À\��DQG�LQ�WKH�VDPH�WULEH�DV�WKH�
VFUHZ�ZRUP�VSHFLHV���7KURXJK�FDVH�ZRUN�DQG�UHVHDUFK��LW�ZDV�VHHQ�WKDW�Cochliomyia macellaria was very near the development range 

of P. regina.  Thus, before data were available for C. macellaria, data for P. regina was applied to C. macellaria.  Once publication of 

the developmental data was compiled for C. macellaria, it was seen that C. macellaria�ZDV�DSSUR[LPDWHO\����WR����KRXUV�TXLFNHU�IRU�WKH�
completed total life cycle than P. regina.  When larval stages were present and the time of development for those larvae was half the total 

time or less, the difference was negligible.  This rational also followed for the Lucilia species complex consisting of the most common 

JUHHQ�ERWWOH�ÀLHV��WKRVH�EHLQJ�Lucilia sericata, Lucilia illustris, and Lucilia coeruleiviridis.  There was ample data for L. sericata, but 

nothing for the other two species which were commonly encountered in hundreds of cases across North America.  Therefore, the data for 

L. sericata was used as the data for these other two species.  Again, once data had been accumulated for growth and development of L. 
illustris and L. coeruleiviridis, it was found that these two species were slightly slower than L. sericata by 24 to 48 hours for the total life 

cycle duration.  As in the case with P. regina and C. macellaria where only a portion of the total life cycle was involved, the differences 

were greatly diminished.  Since L. sericata is the fastest of the three species studied, when L. sericata was used it would establish the 

absolute minimum time for the time-since-death for that case.  Also, the inclusion of variability into the estimated range far exceeded the 

VPDOO�GLIIHUHQFH�LQ�WKH�VSHFL¿F�FDOFXODWLRQ�
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