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	Figure 1a:  Map of ten regions selected for the New Jersey Surveillance Program overlaid with county boarders.
	
	Figure 1b.  Trap lat-long locations.
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Purpose: Data from 84 New Jersey light traps contributed by county mosquito control agencies are used to calculate trends in mosquito populations for species of nuisance or health concerns.  
Calculations are based on regional distributions, with emphasis on mosquito habitat and land use.  Trends will allow a statewide evaluation of changing mosquito populations, in response to control and/or changes in habitat.
This is New Jersey Agricultural Experiment Station publication No. PT-40500-45-05 supported by Hatch funds and funding from the NJ State Mosquito Control Commission.  Prepared by Dr. Lisa M. Reed.
The State Surveillance Program Overview

In New Jersey, county-level mosquito control agencies use New Jersey light traps to monitor certain nuisance and health-risk mosquito species.  Agencies have many years worth of experience in the placement, use, and interpretation of light traps and their data as monitoring mosquito populations is an essential part of an integrated pest management approach.  But county agencies are limited to county data, and a landscape-wide view of changing mosquito trends is not available.  The purpose of this program is to cover that gap and provide information of nuisance and health-risk mosquito populations on a regional level.

The 2005 Season: Twenty of the 21 county mosquito agencies participated in this program. Most agencies provided data in a timely matter.  However, at times, most agencies were occasionally pressed to get the data to Headlee Labs.  Therefore, interpretation of the data is more robust at the previous weeks’ report than during the current week.  Care must be taken with the interpretation of the most current week’s data.

Weather affected the trap catches considerably in 2005.  Last year, a total of 42 species in 330,000 individuals were caught in the light traps throughout New Jersey.  This year, after a cold spring and dry summer, only 220,910 mosquitoes from 35 species were recorded in the same light traps. Last year, species abundance was high in the Agricultural and Pinelands regions.  This year, species abundance fell to moderate levels in the Agricultural region.  The Delaware Bayshore and Pinelands regions continue to represent the low and high values of species diversity, respectively.  The difference between total species caught in New Jersey and the highest number found per region indicate the diversity of species found from one end of the state to the other.    
	Region
	Number of Traps
	Number of Species

	Agricultural
	6
	26

	Coastal
	9
	30

	Delaware Bayshore
	6
	19

	Delaware River Basin
	4
	25

	New York Metro
	10
	26

	North Central Rural
	8
	19

	Northwestern Rural
	6
	23

	Philadelphia Metro
	6
	21

	Pinelands
	11
	33

	Suburban
	17
	29

	Total
	83
	35


Historical data was entered for all regions as a running mean encompassing the previous five years.  For some regions, historical data is based on as few as 2 or 3 traps.  This paucity of data will decrease as the current dataset becomes incorporated into the historical dataset.  Historical data is represented by a solid red line, plotted with error bars, against the black bars of the current year’s dataset.
Mosquito Species Collected in 2005:  The mosquitoes collected in county operated light traps belong to a series of very different life cycle types as described by Crans (2004) A classification system for mosquito life cycles: life cycle types for mosquitoes of the northeastern United States.  Journal of Vector Ecology, June: 1-10.  We present the seasonal data for the 26 species from last year’s report.  
Univoltine Aedine (stimulans/canadensis) Species:  Members that belong to this group overwinter as eggs and have a single generation in early spring.  The eggs hatch when water temperatures are still quite cold and the adults are usually on the wing during the month of May.  In most species, the eggs laid in May and June enter diapause and do not hatch until they are flooded the following year.  Some of the members in this group have a generation that reappears in the fall.  Most biologists feel that these are eggs that did not hatch during the spring flooding and were left behind as survival insurance.  Mosquito species collected in light traps that belong to this group include: Oc. stimulans, Oc. canadensis, Oc. sticticus & Oc. cinereus.  

Multivoltine Aedine (vexans) Species:  Members of this group also overwinter as eggs but do not hatch until later in the season when water temperatures rise to ideal levels.  These mosquitoes have multiple generations during the summer months that are regulated by flooding patterns.  Each period of excessive rainfall produces a major brood.  Minor floodings can generate overlapping broods that are usually localized.  Mosquito species collected in light traps that belong to this group include: Ae. vexans, Oc. trivttatus, Ps. ferox, Ps. columbiae, Ps. ciliata
Multivoltine Aedine (sollicitans) Species:  Members that belong to this group overwinter as eggs but lay them on tidal marshes where lunar tides provide a method to inundate the eggs.  There are multiple generations during the summer months with as many as 2 broods each month from May to October.  Rainfall can produce egg hatch which complicates the picture.  As a result, biting populations can include mosquitoes of mixed age.  Mosquito species collected in light traps that belong to this group include: Oc. sollicitans & Oc. cantator.
Multivoltine Aedine (triseriatus) Species: These mosquitoes glue their eggs to the sides of containers above the water line and rely on rains to raise the water level and hatch the eggs.  Like other Aedines, they overwinter as eggs and reappear each spring when water temperatures begin to rise.  Most members of the group are active during the day and are enter light traps in very low numbers.  Mosquito species collected in light traps that belong to this group include: Oc. triseriatus & Oc. japonicus.

Multivoltine Culex/Anopheline (quadrimaculatus) Species:  Members that belong to this group have a life cycle strategy that is very similar to the Multivoltine Culex.  They overwinter as mated females and build their populations over the course of the summer.  They are included as a separate group because they represent an entire genus.    Mosquito species collected in light traps that belong to this group include: An. quadrimaculatus, Cx. territans & Cx. erraticus.
Multivoltine Culex/Anopheline (salinarius) Species:  Members of this group overwinter as mated females that will lay eggs in a variety of brackish water, showing a wide degree of salt tolerance.  Larvae generally reach highest numbers in brackish water and with multiple generations, the populations can build throughout the season.  An. bradleyi is an example of this type.  *note* Culex salinarius is grouped with the Culex Complex due to the difficulty in distinguishing this species with Culex pipiens and Culex restuans.
Multivoltine Culex/Anopheline (pipiens) Species:  Members that belong to this group overwinter as mated females.  Populations in early spring are represented by mosquitoes that survived the winter and the numbers are at relatively low levels.  These mosquitoes cannot become active until night time temperatures enter the 60’s, thus host seeking and oviposition is delayed until late May or June.  The first generation of larvae takes time to develop and populations do not build until mid-summer a t the earliest.  As soon as night time temperatures begin to cool down, the mosquitoes mate, seek winter hibernaculae, enter diapause and hibernate.  Only the females survive in this group.  Males will not appear until the eggs hatch very late the following spring.  Mosquito species collected in light traps that belong to this group include: The Culex Complex, An. punctipennis
Miscellaneous Group: The members in this group have little in common because each utilizes a unique life cycle strategy.  The mosquito species collected in light traps that we have included in the group include: Cq. perturbans, Cs. melanura & An. walkeri.
Climate Data
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This figure shows historical average maximum and minimum temperatures and average precipitation recorded in the New Brunswick, NJ weather station over a recent 30 year period.  Also graphed are the current year’s minimum and maximum temperatures as recorded at the Hillsborough NJ weather station (a station close to central NJ which recorded all three parameters and was available online at the NJ state climatologist).
Ochlerotatus stimulans – Early Season Species
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	Ochlerotatus stimulans is a snow-pool species that is expected to reach their highest number in northern regions.  Due to their high degree of cold-tolerance, this mosquito tends to emerge well before the beginning of the state surveillance period (mid-May).  As with last year, populations disappeared earlier than expected, given the long life span of this mosquito.


Ochlerotatus grossbecki – Univoltine Aedine (stimulans) Species
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	Ochlerotatus grossbecki is primarily a southern New Jersey species, but can typically be found in low levels throughout most of the rest of the state.  It is cold-tolerant, hatching from overwintering eggs early in the season.  This long-lived mosquito does not show up well in light traps.  Greatest abundance is found in the first half of the season, although individuals can be found later. 


Ochlerotatus canadensis – Early Season Species
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	The typical seasonal distribution of Oc. canadensis is the emergence of an early-season generation with the possibility of a re-appearance during the fall from eggs that had failed to hatch earlier in the year.  Not surprisingly (given that spring habitats were not likely flooded completely due to lowered rainfall), this pattern was achieved in the Coastal, Pinelands and Suburban Corridor. Overall abundance of this species was markedly reduced, especially in areas of normally high population levels, such as the Delaware River Basin, the Philadelphia Metro and the Pinelands regions.  


Ochlerotatus sticticus – Early Season Species
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	Ochlerotatus sticticus is another early-season floodwater species that may re-appear later under the appropriate conditions.  This species often is found in floodplains where habitat shifts from wooded areas adjacent to rivers early in the season to more central locations along the floodplain.  

Unlike Oc. canadensis, this species did not appear to have much of a late-season emergence (with the exception of the Suburban Corridor), most likely due to the low population levels this season.  


Aedes cinereus – Early Season Species
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	This species can be found as deceptively small stage 4 larvae in bogs with emergent vegetation. Ae. cinereus is the third of the early-season species that follow the canadensis life cycle.  As such, we could expect a late-season re-appearance.  This did not appear to happen in neither the North Central Rural not Northwestern regions.  Oc. cinereus was likely on the wing prior to the beginning of the season although populations appear to be lower than historical values would suggest.  The lack of mid-summer rains meant that any remaining eggs would not be hatched.  


Aedes vexans - Fresh Floodwater Species

	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	Data from the Delaware River Basin and the Philadelphia Metro regions suggest that Aedes vexans had either three or four major broods in 2005.  Well-defined peaks are characteristic of floodwater-dependent mosquito species under dry conditions.  Recent historical data have included effects from passing hurricanes with the resulting abundant populations, but this cooler, drier year has resulted in less flooded habitat and subsequently fewer floodwater mosquitoes on the wing.  Variations in emergent patterns are likely the result of variation in rainfall patterns though the state.


Ochlerotatus trivittatus – Multivoltine Aedine (vexans) Species
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	Ochlerotatus trivittatus populations were considerably lower than average this year.  For the second year, two distinct broods are evident in the Suburban Region.  However, population levels were so affected by the lack of sustainable habitat (floodwaters) that light traps did not pick up individuals in several regions where they have been reported in the past.  


Psorophora ciliata – Multivoltine Aedine (vexans) Species
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	Psorophora ciliata is predacious in the larval stage.  It feeds mainly on other fresh floodwater mosquitoes found in its habitat.  When prey species are not abundant, then this predator’s numbers can be significantly reduced. In order to achieve their large size, larvae can become cannibalistic if other mosquito species are entirely consumed.  This year, Ps. ciliata patterns were initially disrupted in the Delaware River Basin, but emerged in significant numbers in the Northwestern Rural region. A moderate-distance flyer, this mosquito can produce painful bites far from where she emerged.


Psorophora columbiae– Multivoltine Aedine (vexans) Species
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	As with Psorophora ferox, populations of the Dark Ricefield Mosquito, Ps. columbiae appear in response to floodwater events.  This is a competent vector for both Western and Venezuelan Equine Encephalitis and, appropriately, has a fondness for large mammals (but, to date, this species does not appear to be involved with WN transmission).  Thus, a significant population emerging in the Agricultural region is not surprising.  Large emergences also occurred in the North Central Rural and Philadelphia Metro regions.  


Psorophora ferox – Multivoltine Aedine (vexans) Species
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	Psorophora populations usually appear as distinct broods in response to floodwater events.  Clearly, the extended lack of rainfall affected most populations in most regions.  In the Delaware river Basin region, where floodwater may come in the form of tidal and dredge activity, Ps. ferox populations were inhibited in emergence compared to historical values.  The Northwestern population is notably absent, perhaps by being food for the considerable Ps. ciliata population in that region.


Ochlerotatus sollicitans - Salt Marsh Floodwater Species

	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	Ochlerotatus sollicitans produced 4-5 broods during the 2005 season in the breeding areas of the Coastal and Delaware Bayshore Regions.  While this is very much a mosquito of brackish and saltwater marshes, their impact goes well inland due to their migratory nature.  Thus, population peaks (and subsequent complaints) in agricultural areas predictably occur when abundance is high on the coast.  These inland numbers decline as the behavior of the mosquito shifts seasonally.  Late-season mosquitoes stay near their natal territory so as not to waste precious energy in flight when egg-production will soon be cut short.  Oc. sollicitans was in very low numbers in the Delaware River Basin.


Ochlerotatus cantator – Salt Marsh Floodwater Species
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin

	[image: image115.emf]0

5

10

15

20

25

1820222426283032343638404244

Week

Mean # mosquitoes ± se


	[image: image116.emf]0

5

10

15

20

25

1820222426283032343638404244

Week

Mean # mosquitoes ± se


	[image: image117.emf]0

25

50

75

100

125

150

175

200

225

250

1820222426283032343638404244

Week

Mean # mosquitoes ± se


	[image: image118.emf]0

5

10

15

20

25

1820222426283032343638404244

Week

Mean # mosquitoes ± se



	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments

	[image: image123.emf]0

5

10

15

20

25

1820222426283032343638404244

Week

Mean # mosquitoes ± se


	[image: image124.emf]0

5

10

15

20

25

1820222426283032343638404244

Week

Mean # mosquitoes ± se


	Ochlerotatus cantator is facultative salt marsh floodwater species that emerges early in the season.  Fresh/brackish floodwaters can also produce Oc. cantator populations, such as in the Agricultural region where pooling waters may contain runoff chemicals used by the farm industry.  The cool weather of the spring appears to have disrupted any seasonal partitioning of resources by delaying the emergence of Oc. cantator right into competition with Oc. sollicitans.  


Ochlerotatus taeniorhynchus – Salt Marsh Floodwater Species
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	This aggressive biter is found almost exclusively in the Coastal and Delaware Bayshore Regions despite an ability to breed in habitats ranging from fresh to marine (“euryhaline” or all salt ranges).  But New Jersey is near the northern range of Oc. taeniorhynchus and this mosquito is not as significant a pest as it is in southern states. The Coastal region produced abundances along historical values (large error bars of the current year include historical levels) and the Delaware Bayshore continued to be highly variable.


Ochlerotatus triseriatus – Multivoltine Aedine (triseriatus) Species
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	Ochlerotatus triseriatus is not highly attracted to light traps, and thus this data should be compared with other methods of population evaluation.  While this data may be questionable about saying anything with regard to absolute population levels, we can compare among regions.  Population levels of Oc. triseriatus are around historical values for most regions, although population suppression occurred in the Agricultural and Philadelphia Metro regions.


Ochlerotatus japonicus – Multivoltine Aedine
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro

	[image: image149.emf]0.0

0.2

0.4

0.6

0.8

1.0

1820222426283032343638404244

Week

Mean # mosquitoes ± se


	[image: image150.emf]0.0

0.2

0.4

0.6

0.8

1.0

18 20 2224 26 28 3032 34 36 38 4042 44

Week

Mean # mosquitoes ± se


	[image: image151.emf]0.0

0.2

0.4

0.6

0.8

1.0

1820222426283032343638404244

Week

Mean # mosquitoes ± se


	[image: image152.emf]0.0

0.2

0.4

0.6

0.8

1.0

1820222426283032343638404244

Week

Mean # mosquitoes ± se



	Pinelands
	Suburban Corridor
	Comments
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	With the exception of the Delaware Bayshore, Ochlerotatus japonicus continue to show up in all regions and at about the same levels as the previous year.  As with Oc. triseriatus, this species is not generally attracted to light traps.  However, monitoring becomes more important given the high vector competency for WN and positive mosquito pools encountered this year. 


Aedes albopictus – Multivoltine Aedine (triseriatus) Species
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	The Asian Tiger Mosquito, Aedes albopictus, is a day-active species that seldom enters light traps.  This year’s dataset indicates initial population suppression in the Philadelphia Metro Regions, but that abundances eventually rose to historical levels.  Monitoring of this invasive and WN competent species is a given.
This species has also been re-assigned to Stegomyia albopicta, a decision that has resulted in considerable brouhaha: See http://wrbu.si.edu/forums/viewtopic.php?t=9&postdays=0&post
order=asc&start=0&sid=ca380bc7f8f422fb4e0d76b1756536ca for a lively, confusing discussion amongst mosquito taxonomists.


Anopheles quadrimaculatus – Multivoltine Culex/Anopheles (quadrimaculatus) Species
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro

	[image: image169.emf]0.0

0.2

0.4

0.6

0.8

1.0

1820222426283032343638404244

Week

Mean # mosquitoes ± se


	[image: image170.emf]0.0

0.2

0.4

0.6

0.8

1.0

20 222426 2830 323436 384042 44

Week

Mean # mosquitoes ± se


	[image: image171.emf]0.0

0.2

0.4

0.6

0.8

1.0

19212325272931333537394143

Week

Mean # mosquitoes ± se


	[image: image172.emf]0.0

0.2

0.4

0.6

0.8

1.0

19212325272931333537394143

Week

Mean # mosquitoes ± se



	Pinelands
	Suburban Corridor
	Comments
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	Through effective mosquito control and public health, malaria has been essentially eliminated from New Jersey.  A major vector for malaria, An. quadrimaculatus is now a significant host for the dog heartworm.  It is tolerant of brackish waters as well as freshwater sources with emergent vegetation and thus is found throughout New Jersey.  Areas affected by the mid-summer drought likely dried up before a significant population could emerge.  Regions like the Agricultural and North Central were unable to compensate even when An. quadrimaculatus larval habitat was recharged.  This species overwinters as mated females, and typically, their population patterns are similar to those of the historical Agricultural data – a population that builds up over the season.


Culex territans – Multivoltine Culex Species
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	Culex territans is a specialized frog-feeder and has evolved cold-tolerance that should allow it to be active when early-season frogs come out of hibernation to breed.  First generation likely emerged well prior to when the traps were activated, and the trap activity actually reflects adults from the first generation of larvae.  This mosquito does not normally migrate far from its natal territory.
Drought undoubtedly affected this species as woodland pools dried up earlier than normal during the season.  Adults may have dispersed in order to find appropriate larval habitat.  This species is unlikely to be involved in the transmission of WN to amphibia, but in Russia, Culex pipiens has been implicated in moving virus to frogs.


Culex erraticus – Multivoltine Culex Species
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	Cx. erraticus was identified as a bird and mammal feeder as well as being positive for EEE (1).  New Jersey populations may represent the northern range.  This year, Cx. erraticus appeared later than historical trends for the Agricultural, Delaware River Basin, and the Philadelphia Metro, likely inhibiting the overwintering females by the cold spring temperatures.

(1) Cupp, et al  2004  IDENTIFICATION OF REPTILIAN AND AMPHIBIAN BLOOD MEALS FROM MOSQUITOES IN AN EASTERN EQUINE ENCEPHALOMYELITIS VIRUS FOCUS IN CENTRAL ALABAMA Am. J. Trop. Med. Hyg., 71(3): 272-276


Uranotaenia sapphirina – Miscellaneous Group
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	This small, iridescent mosquito is not known for health or pest threat, which is not unusual as it rarely bites human. What viral concerns this mosquito may pose appear limited to poikilotherms (herptiles). Like other multivoltine species, Ur. sapphirina builds its population through the summer.  This year, populations generally appeared suppressed (Delaware River Basin) or delayed (Pinelands), although trap numbers were higher in areas previously reporting low trends.


Anopheles bradleyi – Multivoltine Culex/Anopheles (salinarius) Species
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	Anopheles bradleyi is a salt marsh anopheline that reaches greatest numbers gradually in brackish habitat along the coast.  Except for the Coastal and Delaware Bayshore, abundances were either moderately suppressed (Agricultural and Pinelands regions) or severely suppressed (Delaware River Basin and Philadelphia Metro regions).  In the first two regions, population levels approximate historical trends, and conditions appear to favor this anopheline in those two habitats.


Culex Complex - Multivoltine Culex Species
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	The Culex Complex is a mixture of three different species (Cx. pipiens, Cx. restuans, Cx. salinarius) that are difficult to identify, and are thus placed into an encompassing group.  The Agricultural Region displays the typical trend of Culex Complex, with building populations through the summer and a decline as diapause sets in.  This year, Culex populations were either delayed (Coastal, Delaware Bayshore, Delaware River Basin, New York Metro regions) or suppressed (Agricultural, North Central Rural, Northwestern Rural Philadelphia, Pinelands, Suburban) throughout the state.  There was a 31% decline in the number of Culex Complex individuals caught in this programs traps – a major contributor to the overall decrease in mosquito abundance.


Anopheles punctipennis – Multivoltine Culex/Anopheles (pipiens) Species
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	When nighttime temperatures reach an acceptable limit, overwintering female mosquitoes like An. punctipennis or the Culex Complex can finally venture out from hibernaculae.  Values remain low, but build up through the summer.  After reaching a peak, late-season mated females then retreat to hibernaculae to overwinter, repeating the cycle.  The Agricultural and Delaware Bayshore regions show typical patterns for An. punctipennis. 


Culiseta melanura – Miscellaneous Group
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	Culiseta melanura overwinter as larvae, and thus their populations accumulate through the summer as younger cohorts emerge.  Cs. melanura mosquitoes were delayed in their initial emergence due to a cooler than normal Spring, as evident from population patterns in the Pinelands.  But, this did not impede their ability to rebound and participate in a typical EEE amplification cycle.  


Coquillettidia perturbans – Monotypic (perturbans) Species
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	Coquillettidia perturbans is a univoltine species overwintering as larvae, and exhibits a simple extended generation each season.  As with last year, considerable regional variation occurred in the structure of overwintering populations.  Evidence for emergence of larvae that overwinter in the 2nd, 3rd, and 4th instars can be seen in the Coastal and Delaware Bayshore while 4th instar larvae made up the bulk of the overwintering larval form in the Philadelphia Metro Regions. This species may be involved with EEE transmission to horses.
“This species sings and where many of them are about, the air is filled with an angry buzz that is quite unlike the preparatory note of any other species known to me.” – J. B. Smith, 1904 Report of the New Jersey Experiment Station.


Anopheles walkeri – Monotypic (walkeri) Species
	Agricultural
	Coastal
	Delaware Bayshore
	Delaware River Basin
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	New York Metro
	North Central Rural
	Northwestern Rural
	Philadelphia Metro
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	Pinelands
	Suburban Corridor
	Comments
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	Anopheles walkeri is an anopheline that overwinters as a winter-hardy egg.  As a result, the species appears earlier in the season than other members in this genus.  Light trap records from most regions are too low to provide reliable population data.  This year’s cooler and drier trends appear to have reduced the Suburban population tremendously.  However, note the large error bars of historical trends – these low values may be within historical values and not actually reflect climate effect.
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