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Introduction
In 2012, with funding from the U.S. Fish and Wildlife Inventory and Monitoring
Initiative, we inventoried, reviewed, compiled and archived data from the Tern
Island Field Station, French Frigate Shoals (FFS), Hawaiian Islands National
Wildlife Refuge, Papahānaumokuākea Marine National Monument. We addressed
long-term data-sets of seabird abundance and productivity, environmental
conditions and human impacts. Data from 1986-2011 breeding seasons were
compiled for 19 seabird species breeding within FFS in a status and trends report.
We reviewed data collection and management practices, and discovered cases
where changes in collection protocol rendered data difficult to use and/or report
on. The knowledge we gained provides insight for improvement of long-term
data management at this and other USFWS remote field stations.
Finally, our findings will inform decisions as the Tern Island Field Station is
rebuilt following a recent natural disaster. On December 09, 2012 a massive low
pressure system produced a violent downdraft ‘microburst’ event that demolished
buildings, killed hundreds of birds, and crippled life support systems. At this
point the future of Tern Island is unclear. Because the value of FFS
monitoring is its longevity, continuing this monitoring should be a high
management priority. Thus, we advocate for devoting sufficient funding and
personnel to maintain the infrastructure and logistics required to continue
this long-term monitoring.
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Table 1: Monitoring Datasets as Collected by USFWS, NMFS, and Others 1986-2012
Regular
Census and Mean Incubation
Reproductive
Monitoring (NonAnnual
or Monthly
Success Plots
Reproductive)
Surveys¹
Counts
(Non-Demographic)

Seabirds
Black Noddy
(Anous minutus )
Black-footed Albatross
(Diomedea nigripes )
Blue-grey Noddy
(Procelsterna cerulea )
Bonin Petrel
(Pterodroma hypoleuca )
Brown Booby
(Sula leucogaster )
Brown Noddy
(Anous stolidus )
Bulwer's Petrel
(Bulweria bulwerii )
Christmas Shearwater
(Puffinus nativitatis )
Grey-backed Tern
(Sterna lunata )
Great Frigatebird
(Fregata minor )
Laysan Albatross
(Diomedea immutabilis )
Lesser Frigatebird
(Fregata ariel )
Masked Booby
(Sula dactylatra )
Red-footed Booby
(Sula sula )
Red-tailed Tropicbird
(Phaethon rubricauda )
Sooty Tern
(Sterna fuscata )
Tristram's Storm-petrel
(Oceanodroma tristrami )
Wedgetailed Shearwater
(Puffinus pacificus )
White Tern
(Gygis alba )
Other Avian Species
Shorebirds
Vagrants
Other Species
Hawaiian Monk Seal
(Monachus schauinslandi )
Hawaiian Green Sea Turtle
(Chelonia mydas )
Vegetation
Other Monitoring
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Table2: Frequency of USFWS Biological Monitoring Activities
Daily Entrapment Walk, Weather, Tide
As Encountered Entrapments, Disturbances, Large Marine Debris, Vagrants, Invasive Species
Multiple Times Per Week Reproductive Success Monitoring Plots, Targeted Invasive Plant Control
Bi-Monthly Species Account Journal, Outer Island Surveys
Monthly Marine Debris Survey, Shorebird Counts
Incubation Period or Monthly Direct Count of Adults/Egg/Chicks of Seabirds by Species
Seasonal Vegetation Surveys
Bi-Annual Census of Burrowing Seabird Species
Annual Christmas Bird Count, Mark-Recapture Studies, Artificial Nest Box Maintenance
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Table3: Review of Data Collection and Management Procedures
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Outside Research
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◌
¹Includes annual Christmas Bird Counts
²Monitoring mostly limited to artificial nest boxes; standardized natural burrow monitoring initiated in the 2011-12 field season
³Monitoring for artificial nest boxes initiated in the 2010-11 field season
⁴Monitoring includes artificial nest boxes and natural burrows
Long-term Data Collection ( ≥ 10 years)
⁵Monitoring initiated in the 2010-12 field season
Intermittent Data Collection (Gap ≥ 3 years)
Marine Debris
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Recently Initiated Data Collection ( ≤ 9 years)

A) Northwestern Hawaiian Islands, B) Tern Island C ) Tern Island Field Station
D) Tern Island Data Archive Room E) View from North Channel

Figure 2: Looming Problems
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Current Field Station Problems
• Failed infrastructure creates hazards to wildlife and personnel
• Failed seawall threatens island existence and threatens to
release PCB contaminated waste from previous military
occupancy into atoll waters
• Insufficient funding to support safe remote field operations
• Overwhelming maintenance workload for a single staff person
• Extreme staff turnover, complete dependence on volunteer aid
• Budget and staff cuts prohibit future deployments

Data Collection and Management Road Blocks
•
•
•
•

Lack of standardization results in wheel re-invention
Complex protocols lead to inconsistent field methods
Lack of data management protocols
Disconnect of data archival at field station and main office
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The Eleven Commandments
1 Human and wildlife safety come first
2 Keep it simple stupid:

Added complexity adds inaccuracy

3 Do not re-invent the wheel:

Follow those that have been there before

4 Methods must be adaptable:

Review methods and fix what does not work

5 Without metadata, data are meaningless:

Write it down, you will not remember

6 Do not collect data for data sake:

Do your data have a purpose?

7 If you collect data, you must report on it:

Hoarded data help no-one

8 Mind your data:

Field data should be useable by anyone (dates are incredibly important)

9 Do not let un-entered data pile up:

Enter, Proof, Archive your data regularly (there is no other option)

10 Technology is your friend:

Be mindful, let it aid management

11 Do not put holes in long-term datasets:

Datasets should not resemble Swiss cheese
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Recommendations for the Future
• Use existing datasets to establish long-term biological priorities
• Establish sustainable infrastructure based on biological priorities
• Hire a Refuge Biologist to maintain continuity of biological operations

A) Sinkhole resulting from failing seawall
B) Failing seawall section
C) Turtle entrapped in the seawall
D) Slipped auxiliary band
E) Invasive species will spread if not targeted
F-H) Damage caused by microburst

H

• Publish data in peer-reviewed journals
• Enforce biosecurity protocols to prevent invasive species establishment
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