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CAPECOD1: Massachusetts, USA - July, 2007
Gabrielle Sakolsky & Bart Morris
Cape Cod Greenhead Fly Control Project

86 Willow Street

Yarmouth Port, MA  02675
Email: GSAKOLSKY@aol.com, Telephone (508) 775-1510


Objective:
Test turquoise Nzi trap and turquoise colour relative to local traps
Data: 

Original data outside of ACCESS are in “Sakolsky Third Data 29Feb08.xls”


Retyped into standard format in ACCESS database for this analysis
Data Email is “Corrected Data Set” dated 29 February, 2008
Numerous earlier emails provide experimental details
Design:
Randomized deployment of traps. Four traps in duplicate set randomly at 8 sites over 17 days (100 ft apart). Day-to-day variation was large but site differences were not significant. Cloth Nzi traps and turquoise cloth covering the greenhead box traps were removed when the traps were not in use.

Area:
Cape Cod, Massachusetts, USA

Habitat:
Salt Marsh, East - West  transect

Details:
~0 m asl, 70° 22' 5.35" W  41° 42' 54.19" N (exact GPS)
 
Date:
July 9 - August 2, 2007, traps set only between 10:00 am and 01:00 pm

Baits:
Biosensory Octenol Lure

Standard:
Turquoise Nzi Trap, all traps set facing north into the wind

Collector:
Cage from old mosquito trap, unspecified exit diameter in trap cone
Counts limited to T. nigrovittatus / T. conterminus, less than 2% T. lineola present.
20,654 Tabanidae in 136 trap-days

Arithmetic mean catch in standard Nzi trap was 274.3 per day (3-hr at risk only per day)
Geometric mean catch in standard Nzi trap was 174.0 per day (no zero catches)
Daily max was 890, in Nzi trap
Statistics reported as in other experiments for log (X+1) transformation. With these very high catches, almost no difference in interpretation between analysis approaches or transformation.
Straightforward result with turquoise Nzi trap catching two times as many greenheads as all other traps (log transformed data), with the other traps all catching similar numbers relative to each other
Nzi caught 2.45 x as many tabanids as the Greenhead box trap on raw totals 
Location
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Somewhat oblique view in this close-up
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Traps

1. NZI-TURQ3MG (coded as Nzi in Excel original)
Standard (sulphonated copper phthalocyanine turquoise colour, not phthalogen blue)
315
Procion Turquoise M-G, on natural bull denim, ~5%
236
Black cotton twill (retail)

323
Fine white polyester netting (Army Navy Type IN6, pre-washed)
Fabric lot #315 is almost identical to fabric lot #272 in the graph below, graph includes a pure copper phthalocyanine paint (BM Brilliant Blue) for contrast
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2.  GREENHEAD1 (coded as CC in Excel original)

Local Cape Cod Greenhead Box Trap

295
Royal Blue on outside, black on inside 

Dutch Boy Dirt Fighter Semi-Gloss enamel Neutral Base T 519-09, for Gallon with Base B50909G use Blue 5Y 5, Incand ROX 9, VIO 4Y 20, WHT 1Y 30, this is exterior latex and is a subsidiary of Sherwin Williams
296
Inner sloping baffles with central slot of grey aluminum window screening

Matches #298 (18 x 15 mesh for 270 holes per square inch, Hanover Wire, PA)
[image: image7.emf]Cape Cod Greenhead Trap Dutch Boy Paint versus Phthalogen Blue/Turquoise

0.0

0.1

0.2

0.3

0.4

350 450 550 650 750

Wavelength (nm)

Reflectance 

 295 Dark Blue Paint Greenhead Box Trap of G. Sakolsky April 2005

 279c BM Paint Brilliant Blue #2065-30 on Plywood in Box Expt

 272 Procion Turquoise M-G or RB140 in Dyes2



3.  BOXTURQ (coded as CCC in Excel original)

Cape Cod Greenhead Box Trap covered with turquoise cloth #315 on the outside

4. BARREL (coded as NS in Excel Original)
North Shore Barrel Traps (no information) 

Weather:
http://www.weatherunderground.com
Trap days are in bold

	Date
	Max (F)
	Avg
	Low 
	Humidity Avg
	Wind Avg (MPH)
	Gusts
	Rain (inches)

	
	
	
	
	
	
	
	

	9-Jul
	75
	67
	62
	92
	0
	14
	0.15

	10-Jul
	83
	73
	67
	89
	0
	11
	0.01

	11-Jul
	80
	72
	68
	92
	1
	14
	0

	12-Jul
	79
	72
	66
	80
	1
	11
	0.01

	13-Jul
	81
	71
	60
	74
	1
	14
	0

	
	
	
	
	
	
	
	

	14-Jul
	80
	73
	66
	76
	1
	12
	0

	15-Jul
	79
	73
	68
	86
	2
	31
	0

	
	
	
	
	
	
	
	

	16-Jul
	78
	73
	67
	78
	0
	11
	0

	17-Jul
	84
	75
	67
	76
	0
	6
	0

	18-Jul
	70
	67
	66
	94
	0
	6
	0.65

	19-Jul
	79
	73
	68
	90
	0
	13
	0

	20-Jul
	78
	73
	68
	83
	2
	19
	0

	
	
	
	
	
	
	
	

	21-Jul
	72
	67
	62
	74
	0
	12
	0

	22-Jul
	74
	68
	63
	80
	1
	16
	0

	23-Jul
	75
	67
	62
	92
	1
	12
	0.17

	
	
	
	
	
	
	
	

	24-Jul
	78
	71
	67
	78
	1
	13
	0

	25-Jul
	84
	74
	64
	68
	0
	10
	0

	
	
	
	
	
	
	
	

	26-Jul
	84
	74
	63
	71
	0
	11
	0

	
	
	
	
	
	
	
	

	27-Jul
	80
	73
	68
	89
	1
	11
	0

	
	
	
	
	
	
	
	

	28-Jul
	80
	74
	71
	92
	0
	11
	0

	29-Jul
	84
	76
	72
	87
	0
	7
	0

	
	
	
	
	
	
	
	

	30-Jul
	82
	75
	71
	88
	0
	7
	0

	31-Jul
	77
	72
	68
	89
	0
	7
	0

	1-Aug
	83
	74
	66
	80
	0
	10
	0

	2-Aug
	84
	75
	65
	86
	0
	11
	0


Results

Dep Var: TABANIDAE   N: 136   Multiple R: 0.8886   Squared multiple R: 0.7895

Source             Sum-of-Squares   df  Mean-Square     F-ratio       P

TYPE$                     2.8617     3       0.9539     21.2287      0.0000

SITE                      0.6400     7       0.0914      2.0347      0.0570

SEQ                      14.7751    16       0.9234     20.5511      0.0000

Error                     4.8978   109       0.0449

	CapeCod1
	 
	
	

	REFRESH TABLES
	 
	
	
	

	Average of Tabanidae
	 
	Backtrans
	Index of 
	Response

	TYPE$
	Total
	Mean
	Increase
	Ratio

	NZI-TURQ3MG
	2.246
	175.17
	1.00
	1.00

	BOXTURQ
	1.859
	71.21
	0.41
	0.41

	BARREL
	1.940
	86.06
	0.49
	0.49

	GREENHEAD1
	1.946
	87.27
	0.50
	0.50

	Grand Total
	1.998
	98.44
	
	


[image: image8.emf]Response Ratio with 95% CI

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

BOXTURQ

BARREL

GREENHEAD1


.  

	Arithmetic Mean
	 
	
	Maximum
	 

	Average of Tabanidae
	 
	
	Max of Tabanidae
	 

	TYPE$
	Total
	
	TYPE$
	Total

	NZI-TURQ3MG
	274.3
	
	NZI-TURQ3MG
	890

	BOXTURQ
	98.5
	
	BOXTURQ
	415

	BARREL
	122.9
	
	BARREL
	474

	GREENHEAD1
	111.8
	
	GREENHEAD1
	420

	Grand Total
	151.9
	
	Grand Total
	890


ANOVA Notes
Because traps were randomized, there are no “replicates” as in a Latin square design with each trap not at each site an equal number of days here - the pattern “drawn from a hat” was ...
	Count of Tnigro
	Site
	 
	 
	 
	 
	 
	 
	 
	 

	Trap$
	1
	2
	3
	4
	5
	6
	7
	8
	Grand Total

	CC
	3
	3
	4
	7
	3
	6
	2
	6
	34

	CCC
	6
	4
	5
	5
	3
	2
	7
	2
	34

	NS
	1
	4
	4
	2
	6
	6
	6
	5
	34

	NZI
	7
	6
	4
	3
	5
	3
	2
	4
	34

	Grand Total
	17
	17
	17
	17
	17
	17
	17
	17
	136


All interaction effects were not significant in a full ANOVA design with all 3-way and 2-way interactions included, or in a design with all 2-way interactions included (next page). Hence, the simplest model with only main effects is the most appropriate model. Below are some examples of how adding individual 2-way interactions are also not significant if added to the main effects model. Altogether, the trap catch differences are quite large relative to the other effects.

Dep Var: LOGNIG   N: 136   Multiple R: 0.3658   Squared multiple R: 0.1338

Source             Sum-of-Squares   df  Mean-Square     F-ratio       P

TRAP$                     2.9191     3       0.9730      6.0325      0.0007

SITE                      0.0839     1       0.0839      0.5200      0.4721

DAY                       0.1356     1       0.1356      0.8408      0.3609

DAY*SITE                  0.0784     1       0.0784      0.4858      0.4871

Error                    20.8079   129       0.1613

Dep Var: LOGNIG   N: 136   Multiple R: 0.3953   Squared multiple R: 0.1562

Source             Sum-of-Squares   df  Mean-Square     F-ratio       P

TRAP$                     1.9422     3       0.6474      4.0563      0.0086

SITE                      0.1087     1       0.1087      0.6809      0.4108

DAY                       0.0367     1       0.0367      0.2298      0.6325

TRAP$*SITE                0.6162     3       0.2054      1.2870      0.2818

Error                    20.2700   127       0.1596

Dep Var: LOGNIG   N: 136   Multiple R: 0.3656   Squared multiple R: 0.1337

Source             Sum-of-Squares   df  Mean-Square     F-ratio       P

TRAP$                     0.0652     3       0.0217      0.1327      0.9404

SITE                      0.0785     1       0.0785      0.4787      0.4903

DAY                       0.0692     1       0.0692      0.4222      0.5170

TRAP$*DAY                 0.0745     3       0.0248      0.1516      0.9285

Error                    20.8117   127       0.1639 

All 2-way interaction effects - NS
Dep Var: LOGNIG   N: 136   Multiple R: 0.4021   Squared multiple R: 0.1617

Analysis of Variance

Source             Sum-of-Squares   df  Mean-Square     F-ratio       P

TRAP$                     0.0583     3       0.0194      0.1187      0.9489

SITE                      0.0415     1       0.0415      0.2532      0.6157

DAY                       0.0641     1       0.0641      0.3918      0.5325

TRAP$*DAY                 0.0706     3       0.0235      0.1438      0.9335

SITE*DAY                  0.0362     1       0.0362      0.2209      0.6392

TRAP$*SITE                0.6218     3       0.2073      1.2659      0.2891

Error                    20.1381   123       0.1637 

All possible interaction effects - NS
Dep Var: LOGNIG   N: 136   Multiple R: 0.4353   Squared multiple R: 0.1895

Analysis of Variance

Source             Sum-of-Squares   df  Mean-Square     F-ratio       P

TRAP$                     0.5615     3       0.1872      1.1535      0.3305

SITE                      0.0054     1       0.0054      0.0330      0.8561

DAY                       0.0035     1       0.0035      0.0218      0.8828

DAY*SITE                  0.0035     1       0.0035      0.0216      0.8833

TRAP$*DAY                 0.6342     3       0.2114      1.3028      0.2767

TRAP$*SITE                0.6202     3       0.2067      1.2741      0.2864

TRAP$*SITE*DAY            0.6665     3       0.2222      1.3691      0.2556

Error                    19.4717   120       0.1623

HENCE - best model is the simplest one with no interaction effects
_1278222791

