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Summary 
Historical and current records for Bactrocera neohumeralis were reviewed. In New South Wales, the numbers of B. 
neohumeralis detected at Wollongong and areas south of Wollongong (34.2º S), west of Sydney (150.4º E) and west of the 
Great Dividing Range met the international standards for pest free areas. Detections in the Sydney and Newcastle regions 
pbetween 32.5º S and 34.2º S met the international standards for areas of low pest prevalence. The Coffs Harbour region 
(30.3º S)  meets the international standards for endemic status. The region between Coffs Harbour and Newcastle is unclear 
but assumed to be endemic until demonstrated otherwise by surveillance. Victoria, South Australia, Tasmania, Western 
Australia, Australian Capital Territory and Northern Territory should be deemed free from B. neohumeralis. Similarly the 
areas known as Greater Sunraysia Pest Free Area and the former Fruit Fly Exclusion Zone met the  the international 
standards for pest freedom.  
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INTRODUCTION 

Crop pests and pathogens pose a significant and 
growing threat to food security (Bebber et al. 2014). 
For developing countries, food security is 
increasingly important and drives international fruit 
and vegetable movements, along with the desire for 
minimum pesticide residues in food (Schulten 1997; 
Dominiak and Ekman 2013; Bebber et al. 2014). The 
gross value of Australian crops was valued at A$28 
billion in 2013-2014 (ABARES 2016). Over 75 per 
cent of Australia’s fruit and vegetable exports, valued 
at about $640 million in 2012-2013, are susceptible to 
fruit fly Diptera : Tephritidae) (CRC Plant 
Biosecurity 2014). Australia’s “clean-green” image 
for exported produce depends on the supply of 
commodities susceptible to fruit fly attack but for 
which freedom from fruit fly infestation can be 
assured (Smith 2000a). Australia also has an enviable 
quarantine record with regard to fruit fly incursions 
and quality of fruit (Smith 2000b). 
 
In the Asian and Pacific regions, Dacine fruit flies 
(Diptera: Tephritidae: Dacinae) are one of the key 
pest groups. Larval feeding causes direct damage, 
fruit drop and loss of export markets for a broad range 
of fruit and vegetable crops (Hancock et al. 2000: 
Clarke et al. 2005). Initial Australian research 
concentrated on the major economic fruit flies 
including Queensland fruit fly Bactrocera tryoni 
(Froggatt) and Mediterranean fruit fly, Medfly, 
Ceratitis capitata (Wiedemann) (Dominiak and 
Daniels 2012). The biology and distribution of these 
two species is now well understood (Clarke et al. 
2011) and scientific and market access interest is 
turning to the lesser known Australian fruit flies.  

 
An extensive monitoring grid is present in Australia 
for the well-known fruit fly pests (Jessup et al. 2007). 
However the precise distribution of many of the lesser 
known native species is less clear, particularly for 
those not strongly attracted to conventional male lures 
(Royer 2015). Historical records and observations 
may provide some confidence about the range of pest 
populations of these lesser fruit flies but less 
confidence for fruit fly freedom. Changing climatic 
patterns may cause distributions to change (Zalucki 
2015; Sutherst et al. 2000). 
 
Of the lesser-known Australian fruit flies but within 
those attracted to conventional lures, Lesser 
Queensland Fruit Fly Bactrocera neohumeralis 
(Hardy) has a similar host range and is closely related 
to B. tryoni (Hancock et al. 2000). The two species 
are very similar in general ecology with a several 
identified differences (Wolda 1967). Bactrocera 
neohumeralis has a similar host range to B. tryoni but 
the geographic distribution of B. neohumeralis is 
always wholly contained within the range of B. tryoni 
(Raphael et al. 2004; Pike 2004). The geographical 
range is much more common along the coastal strip 
(Gilchrist and Ling 2006). There are no locations 
where B. neohumeralis occurs without B. tryoni also 
being present (Wolda 1967). For these two species, 
Gillespie (2003) reported that B. neohumeralis made 
up 1.3% of the New South Wales (NSW) population 
compared to 96.9% for B. tryoni. Osborne et al. 
(1997) also reported that B. tryoni numbers were 
always at least 50% greater than B. neohumeralis. 
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The different mating habits are pivotal for the 
maintenance of the separate species (Drew 1989; Pike 
and Meats 2002). In the field, the two species are kept 
apart by different mating times but will mate and 
produce fertile offspring in the laboratory (Bateman 
1991; Raphael et al. 2004). Bactrocera neohumeralis 
mates in the middle of the day while B. tryoni mates 
at dusk (Pike 2004). Bactrocera neohumeralis mates 
for 6-7 h period while B. tryoni mates for less than 1 
h (Pike and Meats 2002). 
 
For international market access, fruit fly populations 
can be placed into one of several standards varying 
from pest freedom to endemic status. There is 
considerable knowledge about the standards for B. 
tryoni for flight distance (Dominiak 2012), thresholds 
for outbreaks (Dominiak et al. 2011) and areas of low 
pest prevalence (Dominiak et al. 2015a). Given the 
similarities of B. tryoni and B. neohumeralis, we will 
apply the B. tryoni standards to B. neohumeralis. In 
this manuscript, we review the published reports 
covering the distribution B. neohumeralis in Australia 
however focusing primarily in NSW. 
 
Pest freedom is the ideal fruit fly status as no 
disinfestation is required for domestic and 
international market access. The requirements to meet 
international standards for phytosanitary measures for 
pest free areas are detailed in IPPC (2006). 
Requirements include conditions where a specific 
pest has been demonstrated by scientific evidence not 
to occur. Evidence can be in several forms. General 
or specific surveys are pivotal and can be supported 
by historical records in scientific or trade journals. 
The pest free area also needs to be delimited. The pest 
free area should be adequately isolated in relation to 
the biology of the pest. There are similar 
requirements for areas of low pest prevalence (IPPC 
2008) although there is tolerance for transient fruit fly 
populations. 
 
In the following text, historic records are compared 
with current surveillance to articulate the areas that 
met the international standards for pest freedom or 
areas of low pest prevalence. Other areas are deemed 
to be endemic. We also delimit the areas for each 
international standard (IPPC 2006, 2008). 
 

LURES AND SURVEILLANCE 
The relative detectability of any species is a key 
requirement for surveillance, detection and 
eradication (Tobin et al. 2014). Fruit flies generally 
respond well to lures, making detection and 
eradication easier than for many other insects 
(Suckling et al. 2016). Male B. neohumeralis are 

attracted to cuelure (White and Elson-Harris 1992). 
Royer (2015) found B. neohumeralis was strongly 
attracted to cuelure and raspberry ketone and weakly 
attracted to zingerone and anisylactone but not 
attracted to methyl eugenol. Surveillance in most 
Australian states uses cuelure as an attractant in 
Lynfield traps (Dominiak et al. 2003, 2015b; 
Gillespie 2003).  Bactrocera neohumeralis was more 
strongly attracted to cuelure than raspberry ketone 
(Royer 2015). All Royer’s assessments were 
conducted north of 18°S, well north of New South 
Wales.  
 
During a test of zingerone in Sydney, B. 
neohumeralis was not detected in any traps at all so 
we can make no comment of the attractancy of B. 
neohumeralis to zingerone, cuelure or methyl eugenol 
despite the trial occurring through two October 
periods (Dominiak et al. 2015b). In a Sydney test of 
melolure, an analogue of cuelure, only one B. 
neohumeralis in total was detected in a cuelure trap 
during one year of surveillance; we can make no 
comment on the merit of melolure as a potential lure 
for B. neohumeralis (Dominiak et al. 2015c). In 
NSW, cuelure attracts B. tryoni flies but are captured 
occasionally in methyl eugenol baited Lynfield traps 
when Qfly populations are relatively high (Dominiak 
et al. 2011b, 2015c). In another lure assessment in 
Sydney testing cuelure and methyl eugenol mixures, 
Dominiak et al. (2011b) trapped 4,848 Qfly in cuelure 
traps, 2648 Qfly in traps baited with a mixture of 
cuelure and methyl eugenol and 32 Qfly in methyl 
eugenol trapped traps. Results of Dominiak et al 
(2011b) from Sydney and Royer (2015) from north 
Queensland may suggest that fruit flies respond 
differently to lures used in considerably different 
climates. The results of the three Sydney lure 
assessments are likely to be more a reflection of 
Sydney being at the extreme southern edge of the 
range of B. neohumeralis rather than the merits of 
lures to attract the species.  
 

HISTORICAL DISTRIBUTION RECORDS 
Zalucki (2015) lamented the desire for scientists to 
define fruit fly distribution because ranges may 
change due to climate change. However if they are 
not defined or clarified for B. neohumeralis, all 
Australian produce would need to be disinfested for 
B. neohumeralis, including the five states where this 
fly is not known to occur. Similarly if the range of 
Medfly was not defined (Dominiak and Daniels 
2012), then all Australian produce would need to be 
disinfested for Medfly, even in the seven states and 
territories that are recognised free from this pest. To 
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prevent this unnecessary and expensive activity, the 
historical and current information for NSW is 
discussed and the current range of B. neohumeralis 
defined. 
Bactrocera neohumeralis is endemic to eastern 
Australia. White and Elson-Harris (1992), Osborne et 
al. (1997) and Drew (1989) place B. neohumeralis 
only in Queensland and north eastern NSW. Bateman 
(1991) claimed the southern limit of B. neohumeralis 
was estimated to be Coffs Harbour. Drew et al. 
(1978) described the original distribution ranging 
from Cape York in Queensland into northern coastal 
areas of NSW but not as far south as Sydney. Royer 
and Hancock (2012) and Raphael et al. (2004) claim 
the range extended as far south as Sydney. Gillespie 
(2003) claimed that B. neohumeralis was normally 
recorded as far south as Coffs Harbour although 88 
flies were detected in Sydney between June 1997 and 
June 1999. 
 
The species is confined to warmer and moister areas. 
The states and territories of Western Australia, 
Northern Territory, South Australia, Victoria, 
Australian Capital Territory and Tasmania should be 
regarded as pest free, as all jurisdictions maintain 

cuelure trapping grids (Jessup et al. 2007) and there 
are no published reports on the detection of B. 
neohumeralis in these jurisdictions. 

  
CURRENT DISTRIBUTION IN NEW SOUTH 

WALES 
Fruit fly trapping data was extracted from the NSW 
PestMon database (Dominiak et al, 2007). Electronic 
trap data was available for most areas in NSW from 
2001 to 2016; the data for Coffs Harbour and Corindi 
was available from 2001 to 2007. The 2006 year 
recorded the largest number of detections and the 
2006 data is presented in Figure 1 as a worst case 
scenario. 
 
In north eastern NSW, B. neohumeralis was trapped 
in every month of the 2006 year in Coffs Harbour and 
Corindi with a peak in October (Table 1 and 2, Figure 
1). This pattern is repeated in most years from 2001 
to 2007 confirming the endemic status of B. 
neohumeralis in these locations. There were no traps 
between Coffs Harbour and Newcastle therefore the 
status for B. neohumeralis cannot be determined in 
this region. 

 
Table 1. Detections of Bactrocera neohumeralis at Corindi in New South Wales between 2001 and 2007. 
 

Year Month 
Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

2001 0 0 0 0 0 0 0 0 0 4 8 3 
2002 6 11 6 4 0 4 2 3 5 2 12 41 
2003 11 7 2 2 3 8 6 6 65 226 9 0 
2004 0 9 28 53 61 11 38 7 66 44 36 5 
2005 42 54 44 14 12 10 5 3 10 81 40 24 
2006 82 125 84 80 24 25 31 22 54 45 71 20 
2007 13 6 14 11 12 1 2 17 5 24 1 0 
Total 154 212 178 164 115 59 84 58 205 426 177 93 
Average 22.0 30.3 25.4 23.4 16.4 8.4 12.0 8.3 29.3 60.9 25.3 13.3 

 
Table 2. Detections of Bactrocera neohumeralis at Coffs Harbour in New South Wales between 2001 and 2007. 
 

Year Month 
Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

2001 0 0 0 0 0 0 0 0 0 0 14 3 
2002 4 6 0 1 0 2 1 2 5 5 38 30 
2003 26 11 4 9 1 13 4 5 17 445 66 0 
2004 1 5 3 42 21 16 15 8 26 100 29 13 
2005 36 53 18 19 15 18 6 4 19 167 88 103 
2006 90 13 16 36 11 3 7 8 60 69 62 31 
2007 33 16 30 13 13 6 1 28 18 24 11 2 
Total 190 104 71 120 61 58 34 55 146 810 308 182 
Average 27.1 14.9 10.1 17.1 8.7 8.2 4.9 7.9 20.9 115.7 44.0 26.0 
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Detections in Newcastle were more infrequent (Table 
3) and may have only exceeded the five-fly indicator 
of a breeding population (Dominiak et al, 2011a) in 
three of fifteen years and in November in all three 
years. Similarly further south in Sydney (Table 4), the 
five-fly trigger was potentially breached in one year 
in the same 15year period, again in November. 
Gillespie (2003) claimed detections of B. 

neohumeralis in Sydney corresponded with peak 
activity on the north coast. Similarly, our data 
indicates that the peak population occurs in north 
coast of NSW in October with the southern peak in 
November. Given the infrequent nature of detections, 
the population in Sydney and Newcastle mets the 
standard for areas of low pest prevalence (Dominiak 
et al. 2015a). 

 
 
Table 3. Detections of Bactrocera neohumeralis at Newcastle in New South Wales between 2001 and 2015. 
 
Year Month 

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 
2001 0 0 0 0 0 0 0 0 0 1 0 0 
2002 0 0 0 1 0 0 0 0 0 0 1 1 
2003 0 0 0 0 0 0 0 0 0 3 7 0 
2004 0 0 0 0 0 0 0 0 0 0 1 2 
2005 0 1 0 1 0 0 0 0 0 1 10 1 
2006 3 1 3 0 1 0 0 1 0 2 7 4 
2007 2 0 2 0 0 0 0 0 0 0 3 1 
2008 0 0 0 0 0 0 0 0 0 1 0 0 
2009 0 0 0 0 0 0 0 0 0 0 0 5 
2010 1 0 1 0 0 0 0 0 0 0 1 0 
2011 1 0 0 0 0 0 0 0 0 0 0 0 
2012 3 0 0 0 0 0 0 0 0 0 0 0 
2013 0 0 0 0 0 0 0 0 0 1 0 0 
2014 0 0 0 0 0 0 0 0 1 0 0 0 
2015 0 0 0 0 0 0 0 0 0 1 2 0 
Total 10 2 6 2 1 0 0 1 1 10 32 14 
Average 0.7 0.1 0.4 0.1 >0.1 0 0 >0.1 >0.1 0.7 2.1 0.9 
 
Table 4. Detections of Bactrocera neohumeralis at Sydney in New South Wales between 2001 and 2015. 
Year Month 

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 
2001 0 0 0 0 0 0 0 0 0 0 0 0 
2002 0 0 0 0 0 0 0 0 0 0 0 0 
2003 0 0 0 0 0 0 0 0 0 1 0 0 
2004 0 0 0 0 0 0 0 0 0 0 0 0 
2005 0 0 0 0 1 0 0 0 0 0 2 0 
2006 0 1 3 0 1 0 1 0 0 0 1 1 
2007 0 1 1 1 2 0 0 0 0 0 1 0 
2008 0 2 1 0 0 0 0 0 0 2 0 0 
2009 0 0 0 0 0 0 0 0 0 0 0 0 
2010 0 0 0 0 0 0 0 0 0 0 0 1 
2011 0 0 0 0 0 0 0 0 0 0 0 0 
2012 0 0 0 0 0 0 0 0 0 0 0 0 
2013 0 0 0 0 0 0 0 0 0 0 11 0 
2014 0 2 0 0 0 0 0 0 1 0 0 0 
2015 0 0 0 0 0 0 0 0 0 0 0 0 
Total 0 6 5 1 4 0 1 0 1 3 15 2 
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Bactrocera neohumeralis has not been detected south 
of Sydney in Wollongong (34.2º S) by the NSW 
operational surveillance grid. Further, there have been 
no detections in NSW west of the watershed of the 
Great Dividing Range or west of 150.4º E (Figure 1). 
This mets the standards for pest freedom. The area of 
pest freedom includes the states of Victoria, 
Tasmania, South Australia and the Australian Capital 
Territory. This includes the areas formerly known as 
the Fruit Fly Exclusion Zone and the Greater 
Sunraysia Pest Free Area.  
 
Given the irregular detections in Sydney and 
Newcastle, the region east of 150.4ºE and between 
latitude 34.2º S and 32.5º S mets the standard for 
areas of low pest prevalence (Dominiak et al. 2015a). 
Gillespie (2003) suggested the trapping pattern of 
sporadic single fly captures was possibly 
representative of repeated incursions or possibly a 
small residual population. For regions north of 32.5º 
S and south of Coffs Harbour (30.3º S), there is no 
data and must be assumed endemic to B. 
neohumeralis until surveillance can demonstrate 
otherwise. 

 
REPORTS FROM SOUTH EASTERN STATES 

Bactrocera neohumeralis has only been trapped once 
in South Australia over the past 25 years (Secomb 
2015, pers. comm.). The detection was in a McPhail 
trap and only one fly was trapped in 2003 in 
Adelaide. However B. neohumeralis was detected in 
fruit during 2006 being imported into South Australia 
on two occasions. These were larvae in lemons and 
chillies at the Oodla Wirra vehicle inspection point at 
the border between NSW and South Australia. 
Vehicle traffic is well known as a transport vector for 
infested fruit (Dominiak et al. 2000). 
  
In Victoria, eight single detections of B. neohumeralis 
were reported in 2005 and 2006 and all in the 
Sunraysia district with five of the eight detections in 
October 2005 (Mapson pers comm. 2015). These 
reports met the international standard for fruit fly 
freedom and South Australia and Victoria should be 
declared B. neohumeralis free (IPPC 2006). 

 
CONCLUSIONS 

The southern boundary of the endemic range of B. 
neohumeralis is at least Coffs Harbour in NSW. The 
endemic range ceases somewhere between Coffs 
Harbour and Newcastle. Sydney and Newcastle met 
the standard for areas of low pest prevalence in most 
years. All regions west of 150.4º E and south of 34.2º 
S, and inland from the Great Dividing Range met the 
international standards for fruit fly freedom. All 

Australian states and Territories other than 
Queensland and NSW should be recognised as being 
free from B. neohumeralis. 
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Figure 1. M
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