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Executive Summary 
An aerial vertical survey of Ka'ula Island, Hawai'i, using a manned light twin-engine survey 
aircraft and ultra-high resolution digital photography was conducted on March 10, 2016. A 
vertical (nadir) aerial survey was complemented by an oblique survey, which was conducted on 
the same day. Carrying out both surveys allows counts to be made of birds on the top of the 
island and those present on the cliff faces.  

This survey was carried out to meet the aims and objectives of the work required by the U.S. 
Navy to monitor the status of the seabird populations on the island (DoN 2009). The images 
collected have been analyzed and quality assured, and the raw counts of animals recorded are 
presented in this report.  

The survey was carried out on one day with 98% of the final image mosaic formed from imagery 
collected on the high resolution survey. The 2% data gap was filled by imagery collected from 
the high altitude, or lower resolution survey.  

In total, 47,664 birds of ten species were recorded during the survey with sooty tern being the 
most abundant species (n=40,814) followed by brown noddy (n= 4,115). Other species were 
recorded including black-footed albatross, Laysan albatross, red-tailed tropicbird, great 
frigatebird, masked booby, brown booby, red-footed booby, and grey-backed tern.  

The actual count of sooty terns is the largest since the 1984 land based survey when 83,680 were 
recorded. However, assuming all single birds are one of a pair unless visibly doubled up, then 
there could be approximately 80,000 birds.  

At the time of the surveys, ten Hawai'ian monk seals were recorded resting on ledges on the east 
side of the island.  
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1 Introduction 
APEM and Normandeau were contracted by the U.S. Navy to provide ornithological data for the 
Pacific island of Ka'ula, Hawai'i, through the capture and analysis of ultra-high resolution digital 
aerial imagery.  

Ka'ula Island is a small (0.64 km2), uninhabited crescent-shaped islet in the western chain of 
islands making up the Hawai'ian Archipelago (Figures 1–1 and 1–2). The islands closest to 
Ka'ula are Ni'ihau, which is located 37 km to the northeast, and Kaua'i, approximately 111 km to 
the northeast. A mountain ridge runs along the length of Ka'ula Island (approximately 1,676 m), 
which at its highest point is 164.6 m above sea level (Palmer 1936). The terrain drops steeply 
from the ridge crest at a mean slope of 36°, and steep V-shaped ravines have been cut by 
ephemeral streams on the windward slopes such that the island has little level terrain (Elmer and 
Swedberg 1971). The northern horn of the island extends 762 m from the summit and ends at an 
elevation of approximately 85 m, while the southern horn extends 914 m from the summit and 
ends at an elevation of approximately 30 m (Palmer 1936).  

 
Figure 1–1. Location of Ka'ula Island relative to the main Hawai'ian Islands (inset) and 

Kaua'i and Ni'ihau (imagery from ESRI). 
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Appendix VI. Results of Aerial Digital Surveys conducted by Normandeau/APEM of Ka'ula Island, 
Hawai'i (2013–2016)* 

Common Name Scientific Name Global Population 

Regional Population2 
(Hawai'i) 

Breeding Pairs 
Apr 
2013 

Aug 
2013 

Jan 
2014 

Jan 
2015 

July 
2015 

Mar 
2016 

Black-footed albatross Phoebastria nigripes 64,500 breeding pairs4 55,000 3 - 11 3 - 4 

Laysan albatross Phoebastria 
immutabilis 1,180,000 mature individuals4 590,000 20 11 81 100 - 21 

Red-tailed tropicbird Phaethon rubricauda > c.32,000 individuals1  9,000-12,000 314 85 - 1 100 23 

Great frigatebird Fregata minor 500,000-1,000,0002  10,000 1,415 1,369 621 748 1,078 1,005 

Masked booby Sula dactylatra Unquantified. Described as 
'fairly common'3  2,500 550 219 65 84 526 183 

Brown booby Sula leucogaster > c.200,000 individuals1  1,400 101 109 3 2 867 179 

Red-footed booby Sula sula > c.1,000,000 individuals1  7,000-10,500 1,690 191 98 209 3,693 1,319 

Masked/red-footed booby Sula species - - - - - - 27 - 

Brown noddy Anous stolidus 500,000-1,000,000 breeding 
pairs2 112,000 57 3,713 - - 7,137 4,115 

Black noddy Anous minutus 1-1.5 million breeding pairs2 12,000 - 22 - - - - 

White tern Gygis alba Likely exceeds 100,000 
breeding pairs2 15,000 6 - - - 1 - 

Sooty tern Onychoprion fuscatus 60-80 million breeding pairs2 >1,000,000 14,635 7 - - 147 40,814 

Grey-backed tern Onychoprion lunatus Likely 70,000 breeding pairs2 44,000 4 - - - - 1 

Hawai'ianHawaiian monk 
seal 

Neomonachus 
schauinslandi 

1,209 individuals of all age 
classes5 

632 sexually mature 
seals5 11 7 5 7 9 10 

Total Estimated Number of Birds   18,795 5,733 879 1,147 13,576 47,664 

Total Number of Species   11 9 6 7 8 10 
1 del Hoyo et al. 1992 
2 Hawaii Department of Land and Natural Resources (http://dlnr.hawaii.gov/wildlife/cwcs/hawaii/species/fact-sheets/) 
3 Stotz et al. 1996   
4Birdlife International http://www.birdlife.org/datazone/  
5IUCN Red List http://www.iucnredlist.org/details/13654/0 
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