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Probability of detection of animals or groups declines with their distance from the transect. In line-transect (or distance) 
sampling theory, f(0) is the probability density function of right-angle sighting distances (for that species and platform) 

evaluated at a distance of 0. The reciprocal of f(0) is the “effective strip width,” a statistical estimate of the area effectively 
searched on either side of the transect.  

Observer Viewfield 

465 ft obscured 

Camera Viewfield 

424 ft wide FOV 

Effective strip width for large 
whales is ca. 1.13 nm 

Observer nearfield view 
is obscured by fuselage 
out to 233ft from the 
trackline @ 1000 ft 

Cessna Skymaster O-2 Observer and Camera Viewfields 

Observer Viewfield 





0

200

400

600

800

1000

1200

1400

1600

1800

2000

E
ff

o
rt

 i
n

 k
m

 

 Aerial Survey Effort in km by month and year 
in the MAWEA (blue) and RIMA (orange) 



Sightings per Unit Effort 
of endangered large 
whales (fin whale, 
humpback whale, sei 
whale, sperm whale, and 
North Atlantic right 
whale) shown seasonally 
and annually all years 
combined (October 2011 
– June 2015). 



Sightings per Unit Effort of 
all small cetacean species 
(includes all dolphin species, 
harbor porpoise, pilot 
whales, and sightings of 
delphinoids not identified 
down to species) shown 
seasonally and annually all 
years combined (October 
2011 – June 2015). 



Sightings per Unit Effort 
(SPUE) of all turtle species 
(LETU, LOTU, RITU) and 
unidentified turtles (UNTU) 
sighted in the study area 
across the entire study 
period (October 2011 – 
June 2015), partitioned 
seasonally and annually 





Density and abundance of North Atlantic right whales 

(Eubalaena glacialis) by season-year. 

Density and variance are the means of the transect estimates, 

weighted by transect lengths. T = number of transects flown; G,I 

= number of groups and individuals sighted; D = density in 

animals/km
2
; V = variance of the density; N = estimated 

abundance in the study area; CI95=95% confidence interval, 

with the lower limit changed to zero if it was negative. 

Season-Year T G, I D V N CI95 

Fall-2011 32 0, 0 0 – 0 – 

Winter-2012 30 0, 0 0 – 0 – 

Spring-2012 56 8, 13 0.0035 0.0027 24 0–118 

Summer-2012 48 0, 0 0 – 0 – 

Fall-2012 24 0, 0 0 – 0 – 

Winter-2013  16 3, 5 0.0045 0.004 35 0–296 

Spring-2013 39 1, 1 0.0005 0.0003 4 0–43 

Summer-2013 46 0, 0 0 – 0 – 

Fall-2013 36 0, 0 0 – 0 – 

Winter-2014 26 1, 3 0.0008 0.0006 7 0–83 

Spring-2014 41 4, 11 0.0019 0.0016 15 0–109 

Summer-2014 60 0, 0 0 – 0 – 

Fall-2014 39 0, 0 0 – 0 – 

Winter-2015 28 4, 15 0.0027 0.002 21 0–155 

Spring-2015 65 10, 44 0.0029 0.0021 23 0–111 

 



Large whale sightings in the study area by season across all years (UNLW=any 
large whales not identified down to species) 
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Hot Spot analysis of North Atlantic right whale 
sightings detected by NEAq showing spring, winter 
and annual distribution (2012-2015, NEAq Survey 
data only). 

Hot spot analysis of leatherback 
turtle distribution in the study 
area (annual distribution , 2012-
2015, NEAq survey data only). 



Map of the MA array of MARUs within the Mass Wind 
area (red circles) and the RIMA array of MARUs within 
the RIMA WEA (yellow circles). Light blue areas 
represent lease areas.  



Summary of recording effort throughout the study period by MARU (Site # 
on left). The light grey lines indicate time periods when a MARU was not 
recording at a given site. The dark grey lines indicate time periods when a 
MARU was recording at a given site.  
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Right whale sighting 
totals by month, 
combined across all 
survey years (October 
2011 – June 2015). 

Right whale mean 
monthly acoustic 
presence ± standard 
error for all years 
combined. 



Data Source Analyses What they tell us What they dont tell us 
Aerial Survey 
sightings/ 
transects  Sightings Rates   

Provide relative comparable measures of numbers of 
observed animals per km, per transect, per survey, per 

month, as needed.  Absolute abundance 

  SPUE Distribution patterns normalized for variable  survey effort 
Absolute abundance in 
each block 

  

Line transect 
abundance 
estimates 

Point estimates of absolute abundance, with 
95%confidence intervals 

Abundance within small 
subsets of the study area 

  Species Richness How many species were observed within a block   

  
Hot spot 
analyses 

Shows areas within the context of the entire study are that 
are used more consistently than the rest of the area - 

analyses can be done on absolute numbers, or on species 
richness   

Belly Camera 
Photographs Counts  

Sea turtle, shark and small animal counts in the area not 
seen by observers 

Whale distribution and 
abundance  

Photographic 
Identifications Demographics 

Individual identifications are used to determine age, sex, 
of known right whales 

Photo-id only feasible for 
right whales from aircraft 

  Movements Photo-id can link whales to other areas and movements Residence times 

  Minimum Counts 
Minimum counts provide lower bounds on line-transect 

estimates Not for non-right whales 

Acoustic Data 
(MARUs) 

Presence of 
calling whales 

Species specific records of occurrence with the detection 
range of each MARU  

How many whales are 
present, how many silent 
whales are in the area. 

  Ambient Noise Background noise in the area   

  
Presence by 
MARU site 

Occurrence in some MARU sites and not in others provide 
crude distribution info 

How many whales are 
calling 

Acoustic and 
Survey data 

Comparative 
analyses 

Shows the strengths and weaknesses of both data 
collection methods   

NEAq/MA CEC Study – Data, Analyses, and Limitations 



Currently Underway: 

• March 2017-Feb 2018 

• Aerial surveys - N-S lines as 
shown.  Two full area 
surveys/mo. (green) and 2-3 
NARW focused surveys (pink 
and turquoise) per month  
(Feb-May).   

• Simultaneous shipboard 
oceanographic sampling  (red 
dots)to determine why right 
whales are present in the 
winter and spring. 

 
Partners: NEAq, WHOI, and PCCS 
 
Supported by MA CEC and BOEM 
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