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2016 Heard Island Expedition Project Description 
 
Definition 

 
TITLE DEBRIS ON HEARD ISLAND  

 
Abstract  

Observations and collections of debris will be made, with emphasis on plastic, 
glass, and other materials potentially harmful to wildlife. The items will be 
documented and an attempt will be made to forensically identify their origins. 
 

Principal Investigator Gavin Marshall Tangaroa Blue Foundation 
Co-Investigator Fred Belton Cordell Expeditions 
Co-Investigator Robert Schmieder Cordell Expeditions 
Co-Investigator Onsite team members Cordell Expeditions 

 
Context 

 
Background The extent of Marine Debris circulating in the Southern Ocean and reaching Heard Island is 

inadequately understood. There has been only one previous systematic survey of marine 
debris reaching Heard Island, and that was 15 years ago. Clearly, a baseline survey of the 
debris reaching Heard Island will provide a useful reference for future surveys. We plan to 
carry out a survey to collect debris and identify it within the categories of the Marine Debris 
database coordinated by Tangaroa Blue. 
 
The field work will be focused on addressing the following questions: 
 

1. What is the nature and quantity of debris on Heard Island. 
2. Is the debris having an immediate impact on the wildlife? 
3. What is the origin of the debris? 

 
During the 2016 visit, we will concentrate on the first and second items; a forensic analysis of 
collected debris items will address the third item. 
 
Plastic debris 
 
The observations of Slip and Burton (1991) called attention to threats from foreign debris. The 
paper of Auman, et al. (2004) quotes Slip and Burton, and states: 
 

At Heard Island two Pachyptila desolata [Antarctic prions] were found to have 
ingested plastic fragments. As these seabirds are surface seizers, it was not 
surprising to the authors that they had ingested plastics. 

 
This article also gives an indication that the problem is extensive [text slightly edited]: 
 

Density of marine debris was 13 items/km at Heard Island. Plastics were the 
main type of material sampled; fishing-related debris was 40% of the total. … 
Direct impacts on the marine biota have also been reported. 
 

The AAD has also expressed concern about plastic debris at Heard Island: 
 

We encounter these pieces [of plastic] in seal feces and in stomach samples from 
birds. A priority for future research is to determine whether plastics in the 
Southern Ocean are at levels that are causing harmful impacts on the wildlife. 
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According to the 2011 paper by Ivar do Sul, et al., compared to other Antarctic islands (S. 
Orkneys, S. Georgia, Marion, etc.), plastic debris at Heard Island is poorly documented. While 
the number of plastic debris items at Heard Island was small in the period 1986-89, the 
increase in the subsequent 25 years could be very great. In the Southern Ocean, plastic debris 
increased 100 times during the early 1990s. If Heard Island has experienced a comparable 
increase, the density could be as high as 10,000 items/km, or one item every meter. Indeed, a 
recent article by Eriksson, et al., documents the daily accumulation rates of marine debris on 
sub-Antarctic beaches. These authors state the rate at Macquarie Island is an order of 
magnitude higher than predictions based on 5-year records. If the increase at Heard Island is 
similar, such high levels of debris could well have a significant impact on the resident fauna. 
 
Plastic and other mechanically or chemically toxic debris represents potential threat to the 
megafauna, particularly seabirds, from ingestion, as documented by Auman, et al. One of the 
authors (Schmieder, 2013) documented large numbers of avian mortalities on Kure Atoll 
(2005) and Clipperton Island (2013), emphasizing the lethal nature of plastic and glass shards.  
 
Other debris 
 
Over many years of intermittent occupation, it is likely that metallic debris (tools, machine 
parts, etc.) lie buried in the sediments and beach areas, and it would be of interest to 
investigate this and document the observations.  
 
Subsurface metal objects can be detected easily with a simple metal detector. Unless 
specifically authorized, we would not investigate any of the high-occupancy areas at the Atlas 
Cove site (the ANARE buildings and environs). Rather, we would concentrate on areas 

removed appropriate distances, such 
as the beaches and Nullarbor at Atlas 
Cove. One area of particular interest 
might be the landing beach of the 1947 
ANARE team. Considering the difficulty 
they had using the boats for landing, it 
is likely that some tools, parts, or 
equipment was lost in the surf. These 
would be of historical, or cultural, 
interest. 
 
Considering the fact that the last 
assessment of debris at Heard Island 
was more than a decade ago, during 
which time the oceanic debris load has 
increased 10-100-fold, it is possible 
that the flux of debris to Heard Island 
has also increased proportionally. 
However, the circumpolar wind and 
current patterns may actually protect 
Antarctica and the subantarctic islands 
form low-latitude flux. In a separate 
project, we will be investigating the 
potential of immigration directly from 
South Georgia and South Sandwich 
Islands. While we do not expect the 
kind of debris generated in, say, 

Southeast Asia, other kinds of debris such as boards and flotsam may provide rafting 
opportunities, hence be important in the dispersal of alien species. 
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Bone debris 
 
While not comprising polluting debris per se, skeletal remains of birds and mammals are 
extremely common on Heard Island. If these animals had ingested significant plastic or other 

debris that may have 
contributed to their 
death, such evidence 
would be intermingled 
with the skeletons (this 
was not observed in 
1997). We propose to 
photo-document bone 
debris that is accessible 
from the campsites 
(Atlas Cove and/or Spit 
Bay). We do not 
propose to collect or 
disturb such remains 
unless specifically 
permitted. 
 
 
 

Motivation 
and goals 

Because the extent and impact of debris in the polar regions are relatively poorly known, we 
consider it relatively high priority to include this work in our visit to Heard Island. It is 
important to make a comparison of new observations with those of Auman, et al., more than a 
decade ago.  
 
Our goal is to make a statistically significant survey, documentation, and collection of debris of 
all kinds,, and to attempt a forensic investigation of the origins of the debris.  
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Description 

 
Onsite  

Equipment Camera, GPS, clean containers 
 

Location(s) Beaches and rocky shoreline catchments, animal carcasses and skeletons 
 

Procedure The onsite work will consist mainly of walking the beaches to locate, document, 
and collect items that are obviously not part of the natural environment of 
Heard Island. All members of the team will be trained to recognize, document, 
and collect debris items. Of greatest interest will be objects made of plastic, 
glass, or other materials that are colorful and that can fragment in the surf or 
with frost shattering.  
 
Field personnel will avoid damage to vegetation at collection sites and avoid 
trampling vegetation when alternative routes exist on bare ground. Personnel 
will avoid walking single file and avoid traversing vegetated hillsides when 
possible in order to minimize erosion. No wildlife will be approached or 
disturbed by specimen collecting activities. Historical artifacts will be left 
undisturbed. 
 
Note that we will not enter into the heritage zone at the ANARE site at Atlas 
Cove. Because this site is a major source of debris items, our documentation will 
include items that might have originated within that site but have been moved 
out of it.  

Records  
Photo-documentation Each item will be documented by GPS location, photographs of the local 

environment, and a close-up image of the item as found. 
 

Logging Collected items will be conserved in Ziploc bags. 
 

Nonliving specimens Any object that could be considered a potential threat to any species, 
particularly megafauna such as seabirds, will be defined as debris, and 
documented and collected.  
 

Live specimens No live specimens are sought in this Project. In a separate Project 
(IMMIGRATION), we have emphasized the collection of rafting objects with 
attached (or embedded) living species, but in this project we are solely 
concerned with inorganic and non-living debris. 
 

Post-expedition procedure  
Destination(s) of records Cordell Expeditions will retain custody of the collection of debris objects. 

Appropriate collaborations with organizations and individuals capable of 
forensically determining the origin of such items will be developed. 
 

Processing of records We will develop a detailed inventory for statistically meaningful comparison 
with future surveys. 
 

Publication(s) expected Paper in the Heard Island monograph. Journal notes as appropriate. Debris 
count information will be updated to the Marine Debris database. 
 

Definition of success A statistically meaningful collection of debris objects, and possible identification 
of the origin of some of them. 
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Appendices 

 
Appx. 1 

 
Selection of debris photographed and collected by R. W. Schmieder at Kure Atoll in 2005. Among the 
materials are plastics, glass, nylon, and coral fragments. 
 

 

 
A seabird killed by ingestion of a large piece of plastic, photographed by R. W. Schmieder at Clipperton 
Island in 2013.  
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Evaluation 

 
HIMI Management Plan The present project is sanctioned by Items A4 and C3 of Table 2, Section 5.5 of 

the HIMI MP: 
 

Monitoring the spatial extent and character of human disturbance or 

‘footprint’ (such as the total area impacted by facilities, debris, historic sites 

and sampling sites).  

Monitoring changes in the degree to which anthropogenic threats affect 

threatened fauna or habitats vulnerable to human disturbance (e.g. 

interactions with fishers, marine pollution, disease outbreaks, direct 

disturbance, cumulative impacts of research programs and other activities). 

 
Section 5.5 of the HIMI Management Plan provides the following: 
 

Research within the Reserve is required for the integrated and 
ecologically sustainable management of the broader HIMI region. 
… Scientifically robust evidence is needed to make effective 
conservation management decisions. … Research and monitoring 
activities must be undertaken in accordance with the research and 
monitoring priorities identified in Table 2 and the Australian 
Antarctic Science Strategic Plan. … Research also facilitates the 
fulfilment of public reporting requirements. 

 
In combination with the remarks about Table 2 (above), we interpret this 
statement to mean that the research described in this document is consistent 
with the AAD mission for management of the HIMI.  
 
The HIMI Management Plan further provides 
 

… the policies … require … that: any biological resources taken are 
not intended to be used for commercial purposes; … that samples 
will not be given to other people … without permission … [Parts of 
this excerpt are omitted solely for space requirements in this 
document, and are not meant to be omitted in the agreement.] 

 
We do affirm that this project has no commercial interest or activity, and that 
Cordell Expeditions guarantees conformance with the above statement, both in 
words and meaning. 
 

Priority This project falls midway in the priorities for the 2016 Cordell Expedition. It can 
be carried out simultaneously with another project, “Rafting from South Georgia 
as an Immigration Pathway to Heard Island.” 
 

Specimens This project centers on obtaining specimens of debris that can reasonably be 
considered a potential threat to native wildlife. We will not attempt to document 
the actual threats associate with each item, although in some cases (e.g., plastic 
shards in the body cavity of a dead seabird), the threat will be manifest. It is 
impossible to predict the quantity and nature of the specimens to be collected.  
 

Risks There are no inherent risks in the work of this project, other than the risks 
associated with human access to the collection sites, which are covered in the 
Risk Management Plan for the visit to Heard Island. The team will take every 
precaution to avoid and minimize any impact on the environment.  

 


