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I.

SUMMARY

Title

- Construction of research base for CCAMLR Ecosystem Monitoring Program(CEMP)

II.

Purpose and necessity of research

- Scientific contribution to enhance Korea’s status in the CCAMLR annual

meeting and scientific Committee

- Expansion of research area and securing of the initiative in Ross sea through

the establishment of base camp

- Development of research project in accordance with the purpose of national

affairs(No. 199; System construction and operation of climate - ecology
change, Survey and discovery of living resources, Management strengthening
of exotic species)

- Research base security to perform CCAMLR ecosystem monitoring / Accumulation

of operation skills for long—term survey camp

- Planning of field survey plan on marine living resources(food)-top predator

1.

monitoring programs

Contents

- Trend analysis of CCAMLR WG-EMM
- Exploring candidate sites for CEMP site

- Manpower and goods transportation plan for camp construction

- Construction of Automatic monitoring system

Iv.

Feasibility study as an site for long—-term ecosystem monitoring

Application plan

Advancement as a National R & D project(Ross sea marine living resources
conservation research) linked to the marine living resources survey
infrastructure installed on the ARAON

Providing base data needed for the government delegation’s instruction enactment
and statement by producing objective research data for CCAMLR response
Development of marine and land research items based on CEMP site
Reflection in research area setting associated with top predators when conducting
a marine living resources distribution survey using the ARAON

Utilizing the long—term survey base camp for expansion of the Northen Victoria
Land research area

The base camp can be used as a shelter and agency during deteriorating weather.

Based on the results of this research, we submitted to the Ministry of Foreign
Affairs an “Initial Environmental Evaluation for the study of ecosystem
structure of the Antarctic Ross sea and monitoring of penguin colony of the
Northen Victoria Land” (Appendix 2).
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Report of the Working Group on Ecosystem
Monitoring and Management
(Bologna, Italy, 4 to 15 July 2016)

2.137 In addition to the ongoing data submissions, the Working Group welcomed
submission of new CEMP data from the Republic of Korea. Since 2006/07, Korea has
maintained a monitoring program on gentoo and chinstrap penguin (P. antarctica) abundance
and breeding success in Antarctic Specially Protected Area (ASPA) No. 171 on the Barton
Peninsula of King George Island. Korea also indicated plans to monitor Adélie penguins at
Cape Hallett in the Ross Sea beginning in 2016/17. Dr J.-H. Kim (Republic of Korea) thanked
the Secretariat for its assistance in completing the CEMP data submission forms and he noted
that this had made the process much easier.

2.138 The Working Group welcomed the commitment of Korea to initiate a long-term
monitoring program in the Ross Sea, including data from Adélie penguins at Cape Hallett that
would be submitted to CEMP. The Working Group noted that such data may be useful to
support the MPA process being considered there.
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Report of the Thirty-fifth meeting
of the Scientific Committee
(Hobart, Australia, 17 to 21 October 2016)

QCAMIJP

3.40 The Scientific Committee welcomed information from the Republic of Korea, which
has conducted GPS tracking to measure the foraging range, activity, and diving depth of
chinstrap and gentoo penguins (P. papua) on King George Island since 2013/14. ,It also
welcomed reports that Korean scientists will deploy GPS-depth loggers on 10 Adélie
penguins at Cape Hallett in the Ross Sea as part of a preliminary study in 2016/17; this will
link with studies to investigate the spatial distribution of krill in the vicinity of Adélie
breeding sites along the Northern Victoria Land coast using the Korean research vessel Araon
in January and February 2018
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PYD | Pygoscelis adeliae Adélie penguin ofdl 2] = A

PYN | Pygoscelis antarctica Chinstrap penguin =R
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163637 79.6 34.00 929.0
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163643 8.0 3.48 14.4
e 35.0 £ 259 181 + 246 218.8 +366.8
(mean + SD) (mean + SD) (mean + SD)
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Introduction

Remote technologies, in particular camera-based approaches, offer a complimentary
approach to the essential human-based elements of monitoring. CRAGS (CSIRO Ruggedised
Autonomous Gigapixel System) is a camera system that provides a repeated collection of
gigapixel digital images from remote, long-term deployments. To allow for this mode of
operation, a ‘thrall’ unit, which is programmed via a USB interface, is inserted into a standard,
commercially available Gigapan Epic Pro robot and acts as a master controller. Importantly,
for remote deployments, the thrall unit minimises power required by the Gigapan, by turning
it on and shutting it down at predetermined intervals as well as allowing for programming of
the number of images per day.

The system is fully ruggedised within a sturdy powder-coated aluminium housing with a flat
pane of glass at the front. The system is mounted on a slew ring and tripod. Access to the
camera and robot is via a sealed door on the rear of the assembly. For ease of transport in the
field, the system can be broken down to 3 components that are <10kg.

Initial image storage is via the camera SD card. The images are then manually recovered and
transferred to a server where unstitched Gigapans are run through Time Machine software.
The software outputs a high resolution, zoom-able timelapse video, with billions of pixels that
can be uploaded and shared online.

A

This manual provides information on the set up and operation of CRAGS in the
field. Please be familiar with your Canon 700D camera and your Gigapan Epic Pro
BEFORE deployment. You can access a Gigapan Epic Pro manual online for further
instruction.
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CRAGS Gear List

BATTERY PA

SPARE CABLE

A

LAPTOP LAPTOP CABLE

Extreme
g 80MB/s' S»

TRIPOD BOLT

g

TRIPOD CLIP TAPE
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Background information

1.1 UTC Time or Local Time

The camera can be set to either local time and date or to UTC time.

If you use UTC time on your camera, any time calculations should be entered into the laptop
controller in UTC time too.

It is strongly advisable to work these times out BEFORE deployment to avoid confusion in the
field.

If you use local time on your camera, any time calculations should be entered into the laptop
controller in local time too.

1.1.1Setting Camera to UTC time

To set UTC time on your camera, go to camera settings in the camera menu and set the time
zone to to a London with daylight savings icon off. To do this on your camera, enter the UTC
time and date, which will [usually] be an offset from local time. For example, Hobart,
Tasmania is UTC-10:00, so you’d need to subtract 10 hrs from EST or 11 hours during our
daylight savings. This is only for date stamping on the image and has no interaction with the
Gigapan system.

Once everything is set in UTC, you would have to work out the delayed start time and
blanking periods in UTC. Ensure these are worked out before you deploy.

i urc+ooo0

UTC+03:00
[ utc+os00
UTC+05:00
UTC+07:00

-UTC+08:UD
-UTC+10.GD

B uTc+12:00

UTC+13:00
|l e I utc-o6:00
Map of time zones on the continent of & " UTC-04:00

Antarctica. It is an approximation. Statians can - UTC-03:00
use time zones not matching the map

(Map of Antarctic UTC time, Wikipedia)
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1.2

1.1.2 Setting Camera to local time

To set local time on your camera, go to camera settings in the camera menu and set the
time zone to to the local time zone and enter the local date and time. Any time calculations
should be entered into the laptop controller in local time too.

This is only for date stamping on the image and has no interaction with the Gigapan system.

Blanking period

A blanking period is the time you can set your unit to not take photographs. This is usually
set far overnight, for situations where there is no need for image capture in darkness.

- Note that the system will maintain the preset interval between Gigapans despite the
blanking period being set, i.e. if the system has been configured to start at 1400hrs, blank
between 1900hrs and 0700hrs (the next day) and shoot a Gigapan every three hours, a
Gigapan sequence will be taken at 1400hrs, 1700hrs and then blank until 0700hrs, with the
next Gigapan then taken at 0800hrs (rather than 0700hrs when the blanking period
finished). The mechanism for this is that the Gigapan will wake up atits normal preset
interval ‘see’ itis in a blanking period, and then go back to sleep until its next scheduled
wake-up time.

Correct use of the blanking period can minimise useless images as a result of poor lighting
and as a result, increase the amount of available storage on the camera’s SD card, which
may enable a longer deployment.

1.2.1Setting blanking period using UTC

Based on Hobart Eastern Standard Time (EST), which is UTC +10 hours, and a blanking period
between 1900hrs and 0700hrs (the next morning), the conversion to UTC would be:

1900-1000=9
0700-1000=21

e.g. if you are shooting every 3 hours but don’t want to shoot during the night - select 09 to
not shoot, then 21 to commence shooting. It will not shoot between 7pm and 7am Hobart
EST).

Always work out your blanking period in UTC time before deployment.

1.2.2 Setting blanking period using local time

1900=19
0700=7
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e.g. if you are shooting every 3 hours but don’t want to shoot during the night - select 19 to
commence the blanking period, then 7 to recommence shooting. This will result in the
system not shooting between 7pm and 7am (the next day) local time).

Always work out your blanking period in local time before deployment.

Battery and SD card estimates

Storage room on the 128GB SD card has to be calculated for each individual deployment. SD
memory card estimates on 6MB per photograph which corresponds to one image tile in the
Gigapan photo mosaic.

Max deployment = 128 GB < days * #Gigapans per day * # photographs per Gigapan * 6MB

Battery life estimates will vary depending on the number of Gigapans per day and
temperature. For example over summer, in Sydney, batteries were changed every 10 weeks,
capturing on average 450 image tiles per day (or 112 photos per Gigapan) after waking up on
average 4 times a day. This resulted, on average, 270 Gigapans per battery life deployment
over this period. Deployments to Albatross Island were for 36 weeks, with 140 tiles per day
(2 samples of 70 tiles back to back) with the CRAGS unit waking up once per day.

Cool Antarctic temperatures (- 20 degree) may reduce alkaline battery life in this application
by 50-70%, however, this has not yet been tested. Moderate Antarctic temperatures (0-10
degrees) may reduce alkaline battery life by 10-30%. Again this has not been tested.
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1.4 Teraterm Controller menu functions

There are 9 functions that are controlled using a laptop and a serial terminal program. The
recommended terminal program, and the one referenced in this document is a freeware
version of Teraterm.

- Select 1’ to enter current time.

- Select 2’ to enter current date.

- Select 3’ to enter the time it takes in seconds to make one Gigapan (always add 2
seconds to this time).

- Select ‘4’ to set the interval between Gigapans [default 1 day]. E.g. Shooting every 3
hours is 000300.

- Select ‘5’ to set the number of Gigapans. Usually 1. However if you want the Gigapan
to make two consecutively, it would be 2. This means it will take another Gigapan
immediately after the first one has finished before it goes back to sleep.

Select ‘6" to enter blanking period — time that the camera won’t wake up — e.g. if you are shooting
every 3 hours but don’t want to shoot during the night - select 19 (1900hrs) to commence
blanking, then 07 (0700hrs) to recommence shooting. This will result in the system not
shooting between 7pm (0700hrs) and 7am (1900hrs).

- Select ‘7’ to enter the panorama start menu. Enter ‘1’ to Start now or 2’ for a
delayed start.

- Select ‘8’ to power up camera.

- Select ‘9’ to supply power to the Gigapan. You can then turn the Gigapan on by
pressing the power button on the unit.
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1.5 Gigapan unit button menu

There are many Gigapan unit functions, for further info download the Gigapan Epic Pro User

Manual.

Basic Gigapan functions for use with CRAGS:

— ‘Move the camera’
— ‘Camera set up’ — sets camera’s FOV

— ‘New panorama’

1.6 Using laptop Teraterm Controller menu and the Gigapan unit
together

It is important to understand that the Controller system accessed via the controller menu through
Teraterm, and the Gigapan system accessed via the LCD display and buttons on the front of the
Gigapan, do not communicate directly with each other, and have quite separate functions.

1.6.1The laptop Controller menu is used as follows:

— Turns camera and Gigapan on and off.
— Set the time it takes to make a Gigapan, sets the number of Gigapans and when it will
wake up to shoot.

— Tells the Gigapan unit when to commence the deployment.

1.6.2 The Gigapan unit menu buttons are used as follows:

— Sets up the camera’s FOV (field of view).
— Sets the site area.

— Makes the first master Gigapan.
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1.7 Setting up Teraterm for the first time

— Plug the female end of the female to male USB cable into male USB connector that is
attached to Gigapan unit. Then attach the male end of the USB cable into the top right
port of your laptop.

— Insert the Gigapan USB stick into a spare port on your laptop.

— Open the USB port and open the Teraterm.exe file, and save it onto your laptop.
— Open Teraterm software on the laptop.

— Then, go to File- New Connection and select Serial Port (Com#).

— Then, if the dialogue box header doesn’t have a baud rate of 115200, go to Setup — Serial
Port and change the baud rate to 115200.

— Then, save your set up. Setup — Save set up.

— Hit ‘enter’ to bring up the Gigapan Controller menu. You may need to scroll up to see it.
(Section 12.3 troubleshoot menu).
N.B. If you can’t access the Gigapan Controller menu, it means the drivers on the USB stick
have not been automatically installed. To install them, on your laptop, navigate to Device
Manager - Ports — Click on Gigapan Controller, and it will ask to update drivers, so hit
Update Drivers and then navigate to them on the USB stick.
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DEPLOYMENT CRAGS STEP BY STEP
SETUP INSTRUCTIONS

A

BEFORE DEPLOYMENT MAKE SURE YOU HAVE INSTALLED THE TERATERM SOFTWARE
ONTO YOUR FIELD LAPTOP AND THAT IT IS POINTING TO THE CORRECT DRIVERS AND
MAPPED TO THE CORRECT SERIAL PORT

READ THE MANUAL BEFORE YOU GO INTO THE FIELD AND AS YOU SET UP TO SHOOT
FOLLOW THE DEPLOYMENT INSTRUCTIONS IN ORDER
DEPLOYMENT IS A 2 PERSON OPERATION
IF YOU HAVE A PROBLEM REFER TO SECTION 12 — TROUBLESHOOTING

HAVE YOU TRIED TURNING IT ON AND OFF AGAIN ;-)

A

Deployment CRAGS Manual



1 Set up 3 rock mats and tripod

1.1 Place the 3 rock mats

— Place 3 rock mats on level ground, overlapping each other, with two at the front and 1 at
the back.

1.2 Place the tripod

— The tripod is setup with two legs at the front and one leg at the back. The back leg is
marked ‘back leg’ on the tripod leg.

— Place the tripod legs into the centre holes of each mat, each leg should have a
corresponding D ring on the angle in front of it. If it doesn’t then rotate each mat until it
does.

— Each tripod leg should have a little space to feed the rope through.

— Lock the tripod legs down at a reasonable height for attaching and accessing the housing.
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2 Attach the housing to the tripod

2.1 Place the housing onto the tripod

— The yellow electrical cord to the external battery is fed into the housing via a grey cable
gland. The bend protector section is removed from the gland for shipping. Screw this
plastic protector back into place, ensuring that the rubber sealing insert is correctly seated
in the gland and that the protector is not cross-threaded.

— Remove the nut, bolt and washer from the middle of the housing base. The nut and
washer are only in place for shipping purposes. The bolt will then need to be reinserted up
through the RED tripod knob using an Allen key in order to secure the Gigapan in place
(section 4).

— Slot the other end of the yellow electrical cord through the tripod plate opening.

— Next, place the housing into the tripod plate — this is a two person operation. Rotate the
housing until the yellow lines match up on the tripod and housing.

— Use the RED knob to tighten securely into place.

— Then, screw in 4 wingnut screws underneath the tripod plate to secure the housing from
rotation.

— If birds can land onto the top of the housing you may want to attach, with silicon, bird
scaring devices (see the front cover for our set up of cable ties for Albatross Island).

2.2 Adjust the tripod to site specific height

— Once the housing is attached securely to the tripod plate, adjust each tripod leg using the
tripod clip locks.

— Please check for height AND level.
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— Additionally, some sites require the housing to tilt forward if the site is below the position
of the housing. If this is the case, the back tripod leg will be higher than the front two
tripod legs.

— Ensure that there are sufficient gaps on each tripod leg to thread the tie down rope
through.

3 Secure the tripod to the mats

3.1 Initial securement of tripod to the mats

— Place a few rocks around the tripod legs and mat so that the tripod and housing are
somewhat secure.

— Thread ropes through the top of each leg and anchor the tripod to the mat’s D ring. Tie off
using a bowline knot.

3.2 Why not secure the tripod fully at this point?

— ltis preferable not to fully weight down the tripod and mats with rocks and tape until you
have attached the camera to the Gigapan unit and checked that you are happy with the
position of the housing.
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Place the Gigapan inside the housing, nestling it in the rounded groove

Make sure the black spacer is inside the housing in the slot that takes the Gigapan, this
raises the Gigapan slightly to avoid collision with the housing

Using the Allen key, re-insert the travel bolt you removed in section 2.1 back up through
the RED knob of the tripod to secure the Gigapan to the housing.

Once the Gigapan is secure, it should be able to rotate left and right, but not wobble
around.

Do not overtighten the bolt and be careful not to cross-thread!

Connect the two white clips and tuck them into the Gigapan pocket on the left side.
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5 Prepare the camera

SanDisk
Extreme
Y 8OMB/s" S

ONy OFF
|

5.1 Camera settings

— Turn the camera on, using the normal camera’s battery.
— Check the SD card in inserted and that the card is empty.
— Set the correct date and time on the camera using UTC time or local time.

— Set the exposure to MANUAL (M) — 11, ISO 200, 1/125 shutter speed (or 11/ I1SO 400,
1/160 shutter speed for faster subjects).

5.2 Lens

— There are 2 buttons on the lens. Set the first button to MF for Manual Focus.

— Set the second button to turn Off Image Stabilisation.

5.3 Set your focal length

— Stand next to the housing and position the camera at approximately the same height as if
the camera is already attached to the Gigapan unit.

— Set the zoom on your lens and rotate the polariser filter until it is at its darkest point.
— Lenses 18-55mm and 55-250mm can be zoomed out as far as you like.

— Lens 70-300mm plus x2 teleconverter should be set to no longer than 200mm. Any longer
zoom and the image quality will diminish too much.

— Take a photograph to check you are happy with your settings.

— Make sure the flash in not firing.

5.4 Polariser filter

— The polariser filter should be screwed on to the front of the lens.
— To activate the polarisation, hold the camera in your hand and face the site.

— Rotate the filter ring attached to the front of the lens and you will see the sky go from light
to dark.
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— You want it to be dark. This helps remove any reflection from the glass housing.

6 Attach the camera to the Gigapan unit

6.1 Camera should be switched to the ON position

— Make sure that the camera is switched to ON.

6.2 Attach the Gigapan’s battery

— To access the battery located at the bottom of the camera, insert a flat head screwdriver
into the Gigapan attachment plate to unscrew part way the plate enough to rotate it out
of the way to open the battery flap.

— Remove the camera’s battery and insert the Gigapan unit’s external battery connector.

— Screw the Gigapan attachment plate back on tight to the bottom of the housing.

6.3 Attach the Gigapan’s camera trigger cord

— Attach the camera trigger cord to the front, top hole located on the left side of the
camera. You'll find the camera trigger cord attached to the Gigapan unit on the left.

6.4 Secure the camera to the Gigapan unit

— Place the camera onto the Gigapan and screw it tight.

— The camera/ lens should be approximately of equal weight while sitting on the Gigapan
sliding rail. (See Gigapan manual for more detail).

— Check that the attached cords are free from entanglement by manually rotating the
Gigapan unit left and right and ensuring that the cables are not fouling the case. Be
mindful that the camera will also be tilting which will move cable positions.

Deployment CRAGS Manual



7 Attach external battery pack

— Connect the Power Pack to the yellow electrical lead from the Gigapan housing and place
the Pack underneath the housing, on an angle for water to run off away from the plug.

8 Connect the Gigapan to the laptop

8.1 Attach the laptop to the Gigapan

— Turn on the laptop and connect the USB male (secured by Velcro to the top of the Gigapan
unit) to the USB female extension lead, then stick it back onto the Velcro.

— Plug the USB extension lead into the right-hand top port on the laptop (see 12.1
troubleshoot menu). This is mapped to this port by convention.

— The blue LED light should now be lit on the front right-hand face of the Gigapan unit. (12.2
troubleshoot menu).
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8.2 Access Teraterm software

Open Teraterm software on the laptop.

If you can see the Gigapan controller menu proceed to 9

If you can’t see the Gigapan Controller menu in the dialogue box, then, go to File > New
Connection and select Serial Port (Comi#).

Then, if the dialogue box header doesn’t have a baud rate of 115200, go to Setup - Serial
Port and change the baud rate to 115200.

Hit ‘enter’ to bring up the Gigapan Controller menu. You may need to scroll up to see it.
(12.3 troubleshoot menu).
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9 Make a master Gigapan panorama and tie off
tripod legs

THE CURRENT SET UP WILL BE DISPLAYED IN THE FIRST ROWS OF THE GIGAPAN
CONTROLLER DIALOGUE BOX

AT EACH STEP AND BEFORE THE FINAL STEP, CHECK THAT THE SETUP IS CORRECT

SOME OPERATIONS REQUIRE YOU TO HIT ENTER AND OTHERS DON'T

FOLLOW THE INSTRUCTIONS
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9.1 Use Teraterm software to set date, time and to power up
Gigapan and camera

— Select ‘1’ to set the current time in hhmmss. If your camera is set to UTC time, you must
use UTC current time. If your camera is set to local time, then use current local time. Then
hit enter.

— Select 2’ to set the current date in ddmmyy. If your camera is set to UTC time, you must
use UTC current date. If your camera is set to local time, use current local date. Then hit
enter

— Select ‘8’ to power up camera. Note the sound of the camera turning on. You do not need
to hit enter.

— Select ‘9’ to power up the Gigapan — then physically turn the Gigapan on by pressing the
on/off button on the Gigapan unit. You do not need to hit enter.

— Using the Gigapan Unit menu buttons, scroll down to “Move Camera” and hit the ‘ok’
button.

— To see what the camera is seeing, turn on Live View on the back of the camera — to access
the live view screen, press the button that looks like a camera. You may need to push the
button twice. It will switch off after 20 seconds, so just keep pressing the button again to
reactivateit.

— Move the camera around to check the position of the housing by using the up and down
arrows on the back of the Gigapan unit.

— At this point you can take a few pictures to check the focus and sharpness of your image,
by depressing fire button on the camera. If you need to refocus the lens, reach in and
rotate the ring located at the glass end of the lens.

— If adjusting legs to get the levels right, make sure there is still enough rope and room to fit
through the tripod and down to the rock mats.
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9.2 Tie off tripod legs and fill mat with rocks

At this stage you may need to reposition the housing — you can do this by undoing the 4 wingnut
screws under the housing and rotate by 15 degree increments.

— Once you are happy with the sharpness of the camera and that the Gigapan is placed
correctly, you can tie off tripod legs and put rocks on the mats and around the legs.

— Adjust ropes if necessary.
— Use cable ties as necessary.

— Tape tripod clips in place.

9.3 Set the camera’s FOV (field of view)

— On the Gigapan unit, hit ‘X’ to get back to the main menu, then scroll to “Camera Setup”
and hit OK to set. Follow prompts (zoom set, focus set, etc.) — align top of camera with
horizon and hit ok. Then align bottom of camera with horizon and hit ok. If you make a
mistake, hit ‘X’ to start again.

— Precision is important for this step as the FOV determined the parameters of the
panorama’s tile overlap.
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9.4 Make a master Gigapan panorama

— Get your notebook and pencil ready to mark down the number of images (for calculation
of potential memory limits) and time to take a panorama (for programing of the
deployment)

— On the Gigapan unit, scroll to “New Panorama”, and hit OK.

— Follow prompts (zoom, focus etc.) — use the Gigapan unit to set up the panorama as
required, by setting the top left, and then bottom right parameters of your panorama.

— When you have set your top left and bottom right parameters, note down the number of
images.

— The Gigapan stitching will not work unless you have a minimum number Megabytes. Take
at least 30 tiles.

— You can now calculate the longest potential deployment for you SD cards memory storage
o Max deployment = 128 GB < days * #Gigapans per day * # photographs per Gigapan * 6MB
— The unit will ask you if you would like to view the panorama or skip it.

— Please hit ok to view the panorama and let the Gigapan show you where the camera will
move. If you are happy with this then continue with the setup, if not hit X to cancel and

start again

1 BEFORE YOU RUN THE FIRST GIGAPAN PLEASE TURN LIVE VIEW ON, THEN OFF AND

CHECK THE BACK OF THE CAMERA TO ENSURE IT IS OFF

It is important to do this to bypass the Canon D700 autofocus functionality, which we need
to do or the Gigapan will miss taking some images as the camera hunts for focus

2 HIT ‘OK’ ON THE GIGAPAN UNIT AND NOTE DOWN THE TIME IT WILL TAKES TO

TAKE THE GIGAPAN PANORAMA — THIS IS DISPLAYED ON THE GIGAPAN

Convert the time it takes into seconds and add 2 seconds to that time. E.g. 321 + 2=323.

3 LISTEN AND WATCH TO SEE THAT EVERY FRAME IS BEING FIRED BY THE CAMERA
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The camera’s live view will click on and display each image that will become a tile.

“Panorama done” — the Gigapan has finished making the master Gigapan. See below - next
you will power off the camera and Gigapan.

10 Use laptop to enter data

n Unit per Gigapan panorama

and Gigapan p r do e

0 day(s), 0 hours(s), 40 minutes(s)
Number of panoramas g

king period of 1 hour commences at 11:00 hrs and ends at 12:00 hrs
start time set.

igapan Unit is currently powered on
amera is currently powered on

from the fo. ving options:

Gigapan unit per single panorama
n panorama sequences

10.1 Power down camera and Gigapan and enter data

— Select ‘8’ to power down camera. No need to hit enter and check that Teraterm says that
the camera is powered off, you may need to wait a second or two.

— Select ‘9" to power down the Gigapan. Again no need to hit enter and also check
Teraterm.

— Select ‘3’ to set the time it takes in seconds to make one Gigapan (always add 2 seconds
to this time E.g. 321 + 2= 323). Hit enter.

— Select ‘4’ to set the interval between Gigapans sessions E.g. Shooting every 3 hours is
000300. There is a minimum of 10 minutes between each Gigapan session. Hit enter.

— Select ‘5’ to set the number of Gigapans per session. Usually 1. However if you want to
make two consecutive panoramas, it would be 2. This means CRAGS will take another
Gigapan immediately after the first one has finished before it goes back to sleep. Hit enter
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— Select ‘6’ to enter blanking period — which is the time that the camera won’t take shots —
e.g. if you are shooting every 3 hours but don’t want to shoot during the night.

Refer Section 1.2 “Blanking Period”. If you don’t want a blanking period, don’t fill in these
parameters. If you select by mistake just hit enter to get to the next section.

A

NOW THAT YOU HAVE SET YOUR PARAMETERS, CHECK THEM AT THE TOP OF THE
DIALOGUE BOX ON THE GIGAPAN CONTROLLER ON YOUR LAPTOP

If incorrect re-enter the correct parameters
— Select ‘7’ to open the panorama start menu. No need to hit enter.
— Select either ‘1’ to Start now or ‘2’ for a delayed start

Selecting ‘1’ will start the Gigapan straight away (it usually takes about a minute for
it to wake up and begin shooting). No need to hit enter.

Selecting ‘2’ will start the Gigapan at your preferred time and day (enter the time
and date you’d like to start shooting in local or UTC time, being careful not to set it
during your blanking period). No need to hit enter.
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i 8 Detach the USB cord

A

BE VERY CAREFUL NOT TO BUMP THE GIGAPAN.

— If you entered “1” to start now, let the Gigapan run until it stops and goes back to sleep
before detaching the USB cord. If you selected “2” to delay the start, you can detach the
USB cord now.

— Being very careful not to bump the Gigapan unit — release from Velcro first, then
disconnect the cord.

— Blue LED will slowly flash - on disconnection the blue LED will flash to indicate you have
entered all data. (For rapid flashing go to troubleshoot 12.3).

— Put cord back onto the Velcro and make sure it is clear of obstructions.

— If you have bumped the Gigapan and it has moved position, you'll need to make a new
master, so follow on from instruction 9.4.

— The USB cable can be reconnected at any time but it is important to note that Teraterm
software must be closed before the cable is reconnected, then reopened —if Teraterm is
open then the cable is plugged in, it will not sense the port connection and will output an
error message.
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11.2 Insert a packet of gel desiccant

— Remove 1 packet of desiccant and quickly insert it into the black cotton pocket on the
housing door, ensuring that pocket is ok, the desiccant flat, and not impeding Gigapan
movement.

11.3  Attach the back of the housing and tilt the battery pack

— Attach the back of the housing so it is sealed and tilt the battery pack so that water drains
away from the plug.
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12 Troubleshooting

12.1 Gigapan won’t connect to Serial port on your laptop (Step 7)

You may need to locate the drivers again, or you may have plugged the USB into a different
port to the one that was originally mapped. Be sure to plug the USB into the top right USB
port at all times by convention. See Step 1.7 to reload drivers and set up port.

12.2 There’s no blue light (Step 8)

No blue light will mean that there is a power connection failure between the battery pack and
the Gigapan unit. Check that the battery pack connection is secure.

12.3 Blue light flashes too quickly after USB cord is detached (Step 11)

A rapid flashing will indicate that the Gigapan Controller has NOT been set up correctly —i.e.
either the time, date or start time has not been entered.

If this is the case, it is very important that you never disconnect the battery pack when the
Gigapan is awake and shooting.

12.4

If all else fails - reset Gigapan Controller

To reset Gigapan Controller with battery backup onboard [i.e. Gigapan V2 — all later models]

Connect battery pack

Connect USB and open Teraterm

Ensure blue light is on

Switch on Gigapan [menu selection 8]

Power on Gigapan by holding down OK button

Set up Gigapan as normal ignore if camera is switching on or off — doesn’t matter about

field of view etc. — you just want the Gigapan to run.
Wait until Gigapan has finished panorama. Power down via [8]
Select [5] and ‘start now’ option.

Once Gigapan is running, disconnect power to battery box. Gigapan will stop and the blue light

should

fade out.

Leave for further 10 minutes

Close Teraterm

Disconnect USB lead

Wait 2 minutes

Connect battery box

Connect USB — blue light should be on
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Open Teraterm, select serial port

Select setup and set baud rate to 115200

Hit enter —menu should come up and date will be 4-2-2014 with warnings at top of page
saying time, date and start time have not been set.
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E 1. ZALAES B2 Y 2F 7|2

Cape Hal lett Z=AF ZHZ= Inexpressible Island Z=A} Z4 =
1xF: 2017.11.15.~11.28 (14€)
29 2Xb: 2017.12.15.~2017.12.22 (8¥) 1Xb: 2017.12.07.~12.09 (3¢)
7|2k 3&t: 2018.01.03.~01.10 (8¥) 2Xt: 2018.01.11.~01.13 (3¥)
4X}: 2018.02.17.~02.25(9¢)
72° 19'13"S, 170° 13'34"E
2|X| | (ASPA No. 106RI2|AE A2l XH OF 92 P& B MZEEA
HEAMOIE), T8 99| =E TlEtMEA|
AUAZHZ(2017/18 AlZES T HA) AAIHZ(2017/18 AT EES T HA)
MR - Algh gl FAHA(YE) 18, 4 - algh 2l &7 Al( Indurance tent)
) 1= (Indurance tent), &1 1=, 1Z, =2 (Polar tent), 3F&HAl
siZH 13 =
Z2|&: 7t~ (LPG) 70 kg i
o =Z|=: 7
Al'g’ HHEFR: 2R 126 4 L]—I:I!-S?_ gtza(LZg)ﬂ 12 kg
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Cape Hallett2 Z|X|o|M 2F 320 km AHElo| x5t U2 AFDHAI} A== 5
H St 0l Z=AL7} O|RO0{A AEe= 2ot otxel AHAFE sl & o diste &
M0 22 HZE M5t AFT|ZE SeH2017~2022H) E7| 22
Mx| F2of thsiM= ASPA No.106 Het=eol o|=Z 2 RERUE=Q

[ElMol| X|YE HEAOIEZ ZYSIYUCHIE 1)
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2t de|ge 23 deet 75 L% dsidEe 1.2.3 2522 of xgsto]

oy
=
MzlE T 2018/106 s AESRE @88 H=oln|, £ Polar tents T
7|70 0k M x| 5t0] ALRE A Elo|Ch,

7 ) = = ) srunnar x TuwosmmanEn

l— sgnuan

JhEd g wy U 2R IEMEE)

Lh 2A| 212 o4 E (MEE)

Ch = SX|2 7| 2L g % fastener
type =2 oAl

2P 2M2 2F g

o) A5 2 A2 bracket

ST

(ENE ER N ETe £

b. Drilling by hand drill (500~800mm)

f. Qutside view of installation

d. Round bar installation e. Install complete section

SE 13, XU nFe gls HE 2 BE(121) MA 2
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Bolt fixing

Fixing round bar

after leveling |
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E 2. 2017/184d otA AlZ HEZ 2o AL2E =YL B

22 =
e A2 2ol =) e
S T K = L
Cape Hal lett Inexpressible |.
LPG 7t 70 kg 12 kg Ze[ &
g2 7(JP5) 126 4 22 4 CHE
_ HH|EME WHM2| 7=
TR 200 ¢ 10 ¢ < '2 iy | 2t
A LA Z(Cape Hallett)
Y| ZALYE 2EE T MIMUX = B AT X EH3KW) S S50 Makstn =
2ot HEk2 oAl = el US| LPGet B RFE AIBE A Eo|nd, H|AAE OiH|SHO]
ASHYUFT|(1KW, 2kW)= Z Zof E st A =o|ct
H=E pHe2 ¢loto] ddsl= SAlE Thah  AdgiMg 7], MEE HZ7(= 2 XNEH
Z|E(HIE{E], ALSE EEE &) 52 ZCHSt Y42 E0| £HE Helst &Y 77|
=2 ¥ £=As & FEDIIXZ a5l Me2|g A&olct £9] xFHZI=Z2 4%
MEsh 7|0 Egtstn M4 Al J|X|E 2ghsto] JX| HI|E 2HEA| B ghE M2 E
of Zo|ct
O #z= HA dhot
Cape HallettXh Inexpressible Islandoll Mx|8 A HEZ= SF BR Al 2F &HI
St AR HAE JtsE AMElZR 575D fIRIE 7|85t g% HEZ 240| RS
A Jtss Y Xds AISE AEoloh
7| =A HES =42 ASE IXE HE= jd F B2 A HAstZ, 77|
ALSE MEST B e ATEA BE A(2022H) ZF HAHE AEo|ch HAH Al 2y
ot 2 E HJ £ = = TUE 285t He|g A

F 2
StALE =2 eSSt A" A
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)
FREIIIX] lZ 2f 35 km SSH0| fIXIE Cape Washington2| EAEZ TAM Xt
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Z=0ko| 7lo|=2}QI(Resoultion 2, 2004) = =sHA W= QAct.

CtRHE R HZE 9s &Y
P Yag Edsted 1usE clrdEel Az #8g
23} B ASPA No. 173 XLl E52

ofFolct, ws CtFHEZ| HE=2 IHetx
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18l 17. Cape Washington2| AMIGOS MX| o <X
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AHEDI|X| FHL| ZAIX|Y(Inexpressible Island, Cape Washington)Z} Cape
Hallett 2 Coulman Island 52| ZALE 2|3t clgle de2|EE 2tjE &85t0 =58
HeElolch, AEDI|X|0|A Cape Hallett7bX|2| ZMAHE|= 2F 320 kmE 2017/18 Al Z0|
gEo-gel | FEH(ASI0) 22 2k 5A|Zke] HE|o|Cl. Inexpressible Island2t Cape
Washington2 2F 35 km 2|2 &= A2 3= &t

A= Zd|et A7Hd|el 428 REUME Z2IH0|A Cape Adare X[ A= T4t
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Ao XYM D5 o All}%} == A =1 i
0 AL | el Al ZE e2 aner T RF RS H| 322
slz|ZE 1(AS350) 78 200 ¢ 15,600 ¢ =% 2 H|AH 7|
S| FE 2(AS350) 78 200 4 15,600 ¢ %4 9 HZEA
g A 156 200 4 31,200 ¢
E 4. €= AlAE 2|85 2 A2t
i ; Cape Hallett )
Cape Washington | Inexpressible lsland {Colman leland) H
3l ] _ _

U thrx 825 2 gy x4 xooh =8 | 5 he x 78 x 281 = 70| 84 he
g3 thr x 25l =2 | Shr x 28] x oo} - go | P SF 20k =18 gp
o= Shr x 33 x 20f =18

7\ Mz 5 2548 x 173 x 2tf =1
22X S5 4.16 A7t s 16 Hip
S3AIZF B2l 8 hr 28 hr 120.16 hr 15&16

1.2.4. g 8#E A2 AE

Hotzl H= BESE 2l 2F 1407 B XY9ojM HRE Aol zt #E2 9|E
AlZE AEe2 F 53 Zcoh ofHe| A ZAMX ZAE It BEZ+= Cape HallettXb
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ot | EE FMKR| ZA}
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2.2. HotrZEe 4E 2HA

43 S AE HEEBYIIM T RIFY ADRDTA M2011-43(4T BEEH
"IH Aol @3 MR KW, 2 )& WiSEY AT U LIsAE T}
AMHE HUSES 5t 2len O AFE AA SI=F HASIRCE W2 2 sade
"It ZMAl S 2| AtHE EAstD "It =& ZFol| 25t
2.21. =W Al 24

ITUHolM =S EES flsl =7 |SZLEEIHIEE)E HAE 22 HBZIXIL 5
ot AFAY EHEES 2T ABZE 220 20074, 2014, 20160 Zb 1744 3740] RU
Ch. 2 ZIHMo M otEl &S Zo| HE ATFESE fI% It A= 20094 ‘ofz2h2
MESH AlY g6 & 23 Fo7|X| AHFEX JU=RAL ESE s =7(etd A8y
2447t 2let

RotE SES HAAIROILE UZE 5 BIWCHE HUZAS e NS BIE

SH2Z ot Y22=F HIt & ZEo I IU ARIE 200942 AE B4
SEAEt.

(1) olgf2 MAUSY AlY s L 23 H27|x| AdZFEX HUZA =S 9S8 =
7|4 ey IoH20094)

O 2% =5 faluat sxe| HYuTH o2k srt eB o mat IR Wahol
Aol el 53 AlE gsiet =20 ofgl2E 0|Estd =3 H27|X| AHdZEXR]|
HUZAIE $HEL 1 XEES SRR B AHlxel 2EHel AMAIE B
a7l 7l

O S Ug: Y3 MIX 28 22X HYS 28l 2 2E|9D cjokxel At
BN AMEHEE ZAEIL, Z=AF XY A 2yl M ol2t2e| 4
W SHAES MAIE

- A== #A| =AF 2|7 2010.01.12. ~ 2010.04.03

- B2 oF Ay

#E XY 2 = H =
Cape Burks, Marif Byrd Land “w 45"16"”8, 136° e,
(73 ALFEX) 48 5 W
Mt. Browning, Terra Nova Bay 4 37 5778, 164 B
(chekx] 1) 18 4" E ==
(Thobx| 2) 677 3 46" S,45 &2 0 E
- HE 919 ¢ 243
- F2 #3 UE: mAFHEE MR, AR AL, EF, S Mef SAZAL o7&
- 19 -

122 —



AT np i

- HolE HE F BES oy xHe Bz ¥BE 0@ & Ys 242 2E4E
olgo] we oyl SHEA WSz I >, xAl HE T wMsE HIIE
U 205, S44H 0|8 L Mo Mx SO= AP 43 Y, FH FF A
cyel HE B8, ZA BSOE OB BY Sof 02 wEAwel 220 DA
mAb o3 2 FuE S8 2T = AE 4T 9 xo| M4 o|l4E == BX
of fele Solou @50 Yzt 2 722 2 0 I FEO| YAHOIN ALE
ez melsle £7|HESBYIE SYY

2.2, =& A 24
43zt SAREE B DY 0
o7 2 outreach program £2| 29 3718 27| &) F2 =7|etdHsryo
£3stn QIct, o7[ofMe= HoHE 3o stAAsEolo| ELE UHE |A AHE

AMBFHCHANZ 2003, BAS 2015) .

(1) Latitudinal Gradient Project Cape Hallett Camp IEE (2003)
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- Mot g#Z2 S 72° (Cape Adare)ollAl 2| 86° (Ross Sea Iceshelf)of O
= flz 14" 7o AP0 w2 Aok e
Hel A SEMHz &% stdsio| wE EIE HE o Z2 28 SH22 AEE
LGP(Latitudinal Gradient Project)2e| 2&<=Z Cape Hallett(ASPA No. 106) X4
of =AL H=ZE MR|stn d7Ess THst7| flsf Fet=EAS

Cgs e

- 2% olH XIY: Cape Hallett ®ZZAX 22 (2F 18)
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o
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BEE Fi(AY, d¥ES, §1 3), e U
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kw)ztzt 2o, WEEE C|AS(E thE T3NS

i
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6,000 )2} 3T 156=3 (2F 3,000 )2 HE ALES AEHHUS
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Map A - Cape Hallett, Specially ted Area No.7: ic map
et iveore

CAPE HALLETT

a
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2=t F=1teke| 25 (SCAR), I7HES 2 A A2l = (COMNAP) SollAM & Zste 7Hol
E 2RIE E5510 EES sUHLEIMN HF ol e JES E01 O g2 Al
StAL LAY ez FEohEcH =5 2 SHIEHEI0IM M AISH xzigote| o3l =
B gEe 0 fag o= ofatEt

MEpA TLQ| Al et B "HIMMolM HAIE gZZe fRet 458 DHE I 852
2 QI8 Btz HEE AlLSIAHLE YAMHY oz HEEY EV|SEGEEIIE 5
ped=s
2.3. HItM HE By ¥ AF

Heotsl g#E8 9ft =7|szdsErte ‘S ESo BE YIzekeHA of B4
Mol 7IEEH HSYE U HHESOWE HE B 1 AdHe T4E ANes o
ch. o2t HESIe] HIIMel Wge & o F™AMe| H3xz #AYE(environmental
principles) 28 (c)ollAM HEE A=stzdE S Zlo| a8t MEX Eol| siEste U=
H2#EE 98t stAGEHEIL X & (Guideline for Environmental Impact Assessment in
Antarctica)’ oM HAlSt= AEES DE{ o] F2 SALISHIM Mol 2E M
X &of w2} &M = Qlct

E3t E2HE £ FRFE S iSYC HIE 2] 2 QHE FYULR S A
g X EEe "HSzEef SHES2|B|(CEP), IItE=2GXeI 3 (COMNAP)OIA A 3t=
& X EH Y AR Oof 7|Est0 EEE SX|T4 fE X FHol| nFEen], 201740
40X} ATCMOI MZSE =H=3istel2l3|(SCAR) 2| S st Y ATE H S Yy
s SHES T S 0|2 Al BESZH(ATCM 2011)SS &HDSEIGCH. S Ik ZAdof
Mg 3l DeE e 2 XE Sel A=Z= okl E 60l delsiSict
¥ 6. BHAGEEIIM HE HA, XE F HHE XNE =5

S ¥, XA 2 =M H| D
HIESLUEAE SO HEHE 2 AR
IS SAEEEIIN AH0] BE AFNE AY(ARSEFIN| o
H2011-43) T
7t 7| 2E=F uiEE Argde e (1) SEEEEe 2013
Guidelines for the operation of aircraft near concentrations 2004
of birds in Antarctica (ATCM XXVI| Resolution 2)
Guidelines for Environmental Impact Assessment in Antarctica 2016
(ATCM XXXIX Resolution 1)
Non—Native Species Manual (CEP) 2016
Fuel Storage and Handling (ATCM XXXVII Resolution 1) 2014

SCAR’s Environmental Code of Conduct for Terrestrial 2017
Scientific Field Research in Antarctica (ATCM XL Resolution 2) | (52 2)

SCAR's Code of Conduct for the animal use for Scientific 2011
purpose (ATCM XXXIV IP 53) (2= 3)
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Cape Hallett OFHE[HZ ZMX| FHol| &7 AL HZ Mx[7} 7bs58 X2 RS2
MHESto] O FetEE FHIBIKoHE 7, O8 23). HE ojetx| Be| A "HIAHZMA|
7bte) =ALE HelstA mdE = deu W st WEto] AS F Uct. A= et
A col A WA ZMX|e BT AHlof U0 "Rol| ofF wEte gient Zael X
Sz X|go] EtHEtI AFAL| ZTMA| HES T O|FAl E FAIHOIAM A0
22 WolX|z & otdo| EX ) wys &= Aot HE kx| A2] Z ASPA No. 1062
Z2E|A MM FRHel AlEE0| ofd YAFel HWE 2{x2 X[HT Xo|, REUE=
7} 2003/04, 2004/05 A|Zo| o|o| &%t H U= I X|dolct EI ZMAZEH
150~200 m M= AHEZ[E FI U0l 2o tist WE Aol gle AYS= A Xdg M

A5t et

E 7.7 =AY E LA fIA|9 et vl

Ho M| 2% MK 7IX|e| A2 | HREmBEHE 7l arEld
A XY HEAOIE 150~200 m e OFY (RH&) =2
B. Seabee Hook 10 m LHel =3 =ty (=2e) =2t
C. Ice-tongue moraine 1 km = = oHE(AtH) ]
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I8 26. &3X[ol & H= & M el(Morgan et al. 2007,
Figure 17 &, JBS: HEIIIX|, 1. Inexpressible Island, 2.

Cape Washington, 3. Coulman Island, 4. Cape Hallett)

=

Mol s HelEz|ofi = X|Z& (South Victoria Land geologic) X<,
| E X|EX|%(Northern Victoria Land geologic)oll Z&HCt.

| S 4Efol oiet FEE HZTol dA|et 85|uX FAIZ &S

ot 7 Al
o| o|F0{Z& of|™el Cape HallettZ} Inexpressible Islandoll CHSI0d Z=A}, =ZI5t0{ 7|

1. Cape Hallett (ASPA No. 106)

Cape Hallettel ESTH2 42 AMFZol Xthet o 2A-E Hallettft: SF2|
MZE ZAX| 285 ¥M5E JIolE X2 H|EX|2 = 0fRUCh Cape Hallett2l H2ZA

= sigez S8 AT Xgoez 1M1EE7IX sido]l =X Zon], 1€ 3ol

X =2
=of Hichyh Safdich, BRI 108Zol WA Sofet 1HUTE 22 PD HAS Al
Atsted), £0l 4olx| s AEHO| SEL 28 WAFAE MEScHIR 27).

8 27. Cape Hallett M & HF HAIX] H4
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Seabee Hook X|j(8 23, ¢ X&)z ALZE Y SMof| stibA | HEA 3 sfH
=0l9] MXHZE A== okztel TMA X[EE JiRict. HEzZjofESl 2 X0
H|5{ Cape Hallett2 EFE =& &&=H0| =2o0{ EF ofzf 8~80 cm otz X|stIt &
MEICh Seabee Hook EQF o} Zolodls ¥ SESO0| A0 UACHATCM
2015) .

5.2.2. Inexpressible Island

E
[¢]
12 g
=

Hdelgocz thE wlstel MZE Inexpressible Island= W3EHE EfD Liz{e &
St dighol| 2lslf =0 & 40|X| 2= HHI XLZE o|FO R YEM X|do|ct. £t &
st ool 2lsf M o= EeIL AF LM sch( O3 28, 29).

a8 28, HEoA Hi2HE  Inexpressible Island & (ATCM
2010, IP 45 Fig. 8).

a8 29,
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n
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°
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B
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5.3. 7|4

5.3.1. Cape Hal lett

Cape Hallet 2198l YT SEE -15.3C0I0, ofSolE 400IA 810D, uj2re
420 £& 0|Bct OBl F2 Ol W2lE Ol YekHo|n, H usye o
18.3 cmO|ch. s 128 LUFE M ECH

18 = Alololl 57| Alzks 38 =of| cofA| &
Seabee Hooke HE <oF g7ialzh sl (k)0 =2 4o RUCHMeasure 6, ATCM 2015).

10
5
[

R =

o \-
049 — S |
F < - ,/*i4§(
S 15
3
2 20 \\ /
o
: e e
g e
2 -30
-35
-40 —
-45 v - - - - - - - 2 - 3
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month
—e— Average Air Temperature —@— Extreme Maximum Daily Air Temperature
Average Maximum Daily Air Temperature Extreme Minimum Daily Air Temperature

—x¥— Average Minimum Daily Air Temperature
8 30. Hallett StationollA 1957~19644 HZZ BT 7|2 (ANZ 2003).
5.3.2. Inexpressible Island

71 Tk VIMERYE Mol HE Zol| |x|E Manuela AWSO|CE O|RoAM F[EE
ZA 7|22 19924 98 12 J[EE -42.47T0|1, 7|22 19874 18 170 7[SE=
8.5CO|C}. ZHIESHL2 19874 1 17dol| 71=2E 46.9m/sO| Ct
(http://amrc.ssec.wisc.edu/aws/ index.php?region=Reeves%20Glacier&station=Manuela).
HE digo| M xH22 e FE w0 L0IX] &2 &E XH¥e=E H2f SHE
sfobx|oll= HEO| HAXIZ o|Zstl RUCt Mol SZH2E EF2|Lp7| 4% M=
HZo| dictz H26h7| Falek X[o|ct.

5.4 S4=¢

5.4.1. Cape Hal lett
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et 2579 e AU2 Prasiols0] BHZMR0M ESHH LARHE =FE Helst
o otdzjEEel HAZCO| HRSHA B2 £E XHo o2 ZEICH SF ¥
Aol vl kgl At X|HjollM= XSt {7t ot S5 Ol /FE0| ¥y
= gt HEel F O A1 Z4HH iy 7QIEHOH/\‘IE ol7|%, =7/, X|e|&F S0l £0H
Mot x[Hel ZAL ZotHdl wEt o7 FE HAsHK|E FERET JHE 52 XY

2lA &l xMetrdez % 559 ol

EAEHAJUCH 2 31). HS7Y Lol =
= Bryum subrotundifolium|CF.

5o &M cRol= 288 X7t 22N, 27189 X|e|FIt V&
I #HAIXol I8t X|tHollM  Xanthomendoza borealis, Caloplaca,

Candelariella, Physcia, Xanthoria®t & =4 X|e|F7+ 2EECH

S FHFSEE Y| & 85 FEVIR 352 Mol ¥Ex ot MEFRE 4
Eo| AR en JtE UM o2 LIEt|= SEEE Panagrolaimus davidiO|Ct.

Seabee Hooke= =248 X|dol|A 712 2 ofHe|® A MAIX|el StLt2 19819 FE
201274 AL ZBHE ETh oF 64,00040] HABIGH x| HolcH Y 31). HIESZ
7l Zof 181 A &o| =olE Ht lon], FME, gHER, gadicidy], &Zot

Zoj7] Sol HEHUD YE=HET S5 2AFEC

T T
o faoE e

MOUBRAY BAY
I~ MAP 4

OVERFLIGHT OF THE AREA BELOW e
(~610M) IS PROHIBITED e al
UNLESS UTHORIZED BY PERMIT e

170° 14 183
7 S /vvo 14255
5 05.0'S

=
£ FISHER
(1989-50)

e

Seabee

Hook

L ghnsnese]

Please observe: ;
+ Restricted Zone closed to all except K
hen specicaly authorzed /

v waking o vegetation, moet ! !
qround and screes. N i
+ Avoid walking on inland areas . .
near campsile. ] !
+ Avoid skua nests and chicks, which nest / )
throughout the Area ¥ . s
+ Avoid walking through Adélie colony b 1
¢ i
1
" i i
Edisto f o
g ]
1
ol
Inlet ]
HeLicoPTER i
/ APPROACH 1/ }l Bornmann Glacier
I DEPARTURE. /° ¢
| i i ehenvoncg s

o

s ASPA No.106 Cape Hallett
Map 3: Topography, boundaries & features

12 31. Cape Hallett 257 (Measure 6. ATCM 2015) .
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5.4.2. Inexpressible Island

of Ae MEBMO| WP B WATMA oM F2 YASE HE SR
Prasiolast gfgtol EASHE e ARE MUST SolHLIE AFo| Has/E g
RL2Lt, AHIBH ZAHE OFH7IA| O|FOIXIX| RBIGICH

=

expressible Island& EZ&sto] B El=HtTE XHE IH FA 201040
HE At vt leni, B HE AIZo| w=H 2k 25 00042 ot 2|

o
(=1 —
HAO| HA st Ao UHX RACH(ATCM 2010). EBF EHEH, LY, H2H S

HC

fol

—l

12

A
%

HeotEl &= Xge| el FEIVIX FHo= 3Re AFEEESTY
(Antarctic Specially Protected Areas, ASPA, 12! 32)Z} 2322 HAIE ZErA(Historic
Sites and Monuments, HSM)Z} 2X|StcH(www.ats.aq). E-Z0| O|FO{X|= ASPA No. 106,
173, 159= o7|o A H|=|stoict,

® ASPA 161(Terra Nova Bay, Ross Sea)

ddetx|dgel BE 3 FI|Zte| nEtATE 2ol XHE SHEHESTY (747 457
S, 164" 10" E). O|&E|ot7t M (T |X|2FE 15.7km 0|&H)
® ASPA 185(Edmonson Point, Wood Bay, Ross Sea)
B Al crekd 3 ERE AME 2S5 f(E SHEST

165° 08" E). O|EE|of7} H eteH(7|X| 2%E 40.9km 0]&)

1(74° 20" S,

19

® ASPA 175(High Altitude Geothermal Sites of the Ross Sea Region, summit of
Mt Melbourne)
SR e| SE5 ABA U XY XYE 255| YF SEESTHOR M.
Erebus?t Mt. Melbourne(74° 217 S, 164° 42’ E, 7|AI2FE 31.9 km 0]|A),
Mt. Rittmanng| HAZ2 Zoslnd, REM;E=Q} 0|=0| 2014H0l| 7|E2| ASPAE

=0 Sh-t=2 A erg

bl

® HSM 14(Inexpressible Island, Terra Nova Bay)

H2tcHtH o] A~ ZeMEMH fAISH €8 2. 1910~19134d &= H=
EtAF Al BlE] ZH4 (Victor Campbel)2| % EEoi7F 19124 38| OlE =2
S=ZZ 0|2 o] Z0M 19124 A2 EYS. o|Roles EX ERf kx|,

0 i
270 w7t of= ot AUS(74° 54’ S, 163° 43’ E). RERMET} Hetstm ol el
of, =1 & 27| X|2FE 35.6km 0[&)
® HSM 68(The moraine Hells Gate, Terra Nova Bay)
Bl 2tcHH[0] B AM 0] E(Hells Gate) HEIMo] AU FH1o| 9/X], O] H

|
I= 1910~19134 d=2| 4= ezt 19134 18 25¢do EgZ3 BHIES
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Az Mo HElZ2 XO|FS(74° 52° S, 163° 507 B). REME =90, Y30l
Horsln RERMES 20| BE| BZ|XERE 31 0km o)

a8 3 HED7E FH L=EH257A(ASPAIS fF (Measure 13,

2044, Map A HE)
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HeotEl g=oz old s 7 |2Yg2FE2 ol ¥ 242 fIE 37| 7t=,
MAF AH| SFE 93 YNT| 7S, HE 2AH=2 28 LPG JtA 0|2 L HET|ZREH
dyEch GE o F HWele T2 HIEI 2dE+E XNH922 o ZE )

HotE E=of TLes ZH| 29 L A A AR AZ0 ME Y= HEY
2 E 110 &HHSIGICH =22 els| o|atstElAs 2F 21.687 EO0| HME Zd==Z o4t
=0y, o|itstEte oF 17.56 kg, EASIEHE 2F 5.10 kg, YAMELEEE (PM-10)2 2k 5
04 kgo| &g oz o Z=Uct FMetE #E XHe oA 2 TS0 ZotH #=
XNdez LME 7|28 #27 Sat=lof FH sFo| e e el gls

e

HA22 EehEch

E N fR(EER, LRI 7t AAZ2E dY5kE (22 HE oS

=)
e = a2 ISR waas | wawo
288 Tom(e) | #Ake) | en = ==
0 2.0 299 520
%EISH” 8,00024,96 NOX 0.2 4 992
i 31,200 50, 07 a/kg 17.472
(ga) 0 PMI10 0.2 499
C0s 859 27440 640
&) 12.0 1420
S N, 0.2 0.024
(gme) 148 118 502 07 a/kg 0.083
g PO 0.2 0.024
€0 859 101362
§ NO, 0.002 0.00026
e 02 0.00972 0.00115
(5]ur2) 160 128 P10 011 o/ko 0014
€0 37 4,366
. N, 0.002 000007
A S HEER
8 271 (3KH) 40 5 30, 000972 | o 0.00032
(318t PO GRE 0.00352
0 a7 1 182
0 0.2 0.00768
N0, 2.18 il 0.08372
=3 (Pe)® | 38 .4 Nnd 80 30, 001 0 000039
PO 0.05 0.00192
C0s 63100 | kg/TJ 139082

1) UK National Atmospheric Emission Inventory, 2002 &, (€02: UK National Atmospheric Emission

inventory 2008 M. 2) OfLX|MY A ZFZ/0IZIEE 1,2 38 2o HlEAH s HE (=7 7Ly

=4 &2 MEEHE, 2014, S2EANSIE . 3) UK Halley VI 744 2|5t CEE &1, 4) H7(2YEE oY
S =}

= Gl 2HE=2
=74, DEEZTEY, 2000 &S, PG ZE2 57.8 MJ/Nn’, €O 2006 IPCC Guidel ines
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