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Night sky by torchlight.
Photo Dr Matt White

Site information

Designation type International Dark-Sky Sanctuary
Designation date 27 April 2019
Site name The Jump-Up Dark-Sky Sanctuary
Naomi Miles
Site contact (primary) business@aaod.com.au
+61 447 010 969
Trish Sloan
Site contact (secondary) collection@aaod.com.au

+61 447 016 410

The Jump-Up visitor statistics (1 July to 30 June)

2017/2018 2018/2019 2019/2020
Permanent Jump-Up population 1 1 1
Visitors to The Jump-Up 33,544 36,029 25,475

2017/2018 2018/2019 2019/2020
Online visitors to the Museum’s Dark-Sky page NA 329 1,755
Average time on the Dark-Sky page NA 2:06 2:20

(minutes)



Measurements
Comparative sky-quality distribution across The Jump-Up, using averaged data.

Table 1 Dinosaur Canyon (SQM 1.0). Table 2 Jump-Up base (SQM 2.0).
20 to 22.5 20 to 22.5 Average 20 to 22.5 20 to 22.5 Average
. MPSAS MPSAS 9 . MPSAS MPSAS g
Period temperature Period temperature
monthly standard N monthly standard o
I (°C) Iy (°C)
average deviation average deviation
Jul 21.63 0.58 13.6 Jul 21.59 0.59 13.5
Aug 21.70 0.63 185 Aug 21.79 0.59 13.7
Sep 21.75 0.67 18.3 Sep 21.71 0.65 18.6
2019 2019
Oct 21.73 0.62 20.8 Oct 21.68 0.89 20.8
Nov 21.70 0.68 23.8 Nov 21.66 0.64 25.1
Dec 21.80 0.64 26.3 Dec 21.73 0.59 26.8
Jan 21.74 0.70 25.6 Jan 21.69 0.69 26.4
Feb 21.76 0.62 24.8 Feb 21.72 0.61 25.7
Mar 21.71 0.52 23.2 Mar 21.71 0.52 23.2
2020 2020
Apr 21.54 0.52 21.1 Apr 21.54 0.51 21.4
May 21.62 0.57 188 May 21.62 0.56 14.6

Note Data beyond May 2020 is still being collected and collated.



Introduction

Since The Jump-Up was designated an International Dark-Sky Sanctuary on 27 April 2019 the Australian Age of
Dinosaurs Museum (the Museum) has continued its enthusiastic commitment to the long-term conservation of the night
sky. The promotion of dark-sky conservation and education is gradually becoming embedded in the Museum’s existing
programs and future plans. This is evidenced in the Museum’s adherence to the Lighting Management Plan for all
existing and future buildings, funding and construction of the Gondwana Stars Observatory and promotions via signage,
social media and advertising.

From March 2020 the Museum’s planned programs and activities, including its capital building projects, were put on
hold as a result of COVID-19-related closures and restrictions. These closures have reduced the Museum’s expected
visitation by 84% and significantly impacted its ability to progress with public programs. Despite this set back, the
Museum has continued to collect night-sky data, affirming the sky above The Jump-Up remains pristine and free from
light pollution. In addition, the Museum’s delivery of a purpose-built Gondwana Stars Observatory to view the night sky
and conduct night talks is on track for delivery in April 2021.

This report briefly summaries the activities undertaken by the Museum since The Jump-Up was designated an
International Dark-Sky Sanctuary, under the following sections: measuring the night sky; conserving the night sky;
outreach, funding, commercial endeavours, promotions and media relations; and engagement with the International
Dark-Sky Association.

Measuring the night sky

Was sky-quality data taken in the past year?

Yes. Four permanent sky-quality meters are situated at two locations on The Jump-Up. SQM 1.0 and its back-up 1.1
are located at Dinosaur Canyon and SQM 2.0 and its back-up 2.1 are located at the base of The Jump-Up at the Star
Gallery.

In Table 1 and 2 the monthly data from July 2019 to May 2020 was filtered to include only measurements from 20
MPSAS to 22.5 magnitudes per square arcsecond (MPSAS). Despite being located 3km away from each other, both
SQMs present similar data as summarised in Table 3.This sky-quality distribution shows an average reading of 21.69
to 21.70 MPSAS and a standard deviation of 0.59 to 0.61 indicating that around 39% of recorded measurements are
between 21.08 MPSAS and 22.31 MPSAS. The average temperature for the darkest night skies on The Jump-Up is
around 20°C. The Jump-Up Night-Sky Brightness of 21.69 MPSAS at the zenith is stable and consistent and routinely
satisfies the 21.5 MPSAS in the visual band threshold for International Dark-Sky Sanctuaries.

Table 3 Summary of sky-quality distribution across The Jump-Up (based on Tables 1 and 2).

Dinosaur Canyon (SQM 1.0) The Jump-Up base (SQM 2.0)
20 to 22.5 20 to 22.5 Average 20 to 22.5 20 to 22.5 Average
. MPSAS MPSAS 9 MPSAS MPSAS 9
Period temperature temperature

monthly standard o monthly standard o

. (°C) . (°C)

average deviation average deviation
July 2019 to May 2020 21.70 0.61 20.4 21.69 0.59 20.9

Did sky brightness increase over the previous year?

No. The recorded sky brightness is on par with previously recorded and reported data outlined in the Museum’s
International Dark-Sky Sanctuary application. The exceptional sky quality on The Jump-Up is best demonstrated in the
data available in Tables 4 to 7 and Graphs 1 to 20.

Is a permanently mounted sky monitor installed, or are there plans to install one?

The Museum has installed four permanent sky-quality meters at two sites across The Jump-Up. An additional two
permanent sky-quality meters have been set up on the far side of The Jump-Up to ensure the entire site (1,800 hectares)
is monitored. Each location has a battery-powered and solar-powered SQM meter set up side by side to ensure the
integrity of the information collected.



Dinosaur Canyon SQM 1.0 and 1.1 (-22.481956, 143.171739)

Tables 4 and 5 demonstrate the monthly average MPSAS, standard deviation, monthly number of readings greater than
21.5 MPSAS from 9pm to 4am as well as the total number of records over the entire month exceeding 21.5 and 21.75
MPSAS.

Table 4 Dinosaur Canyon (SQM 1.0).

9pm to 4am

o,
MPSAS 9pm to standard Month_ly ne. Monthly no. & mo_nthly % monthly
. . readings . readings .
Period 4am monthly deviation 21.5 to 21.74 readings 21.5 to 21.74 readings
average monthly MPSAS >21.75 MPSAS MPSAS >21.75 MPSAS
average

Jul 19.93 1.16 461 347 35 26

Aug 20.13 0.97 646 550 48 41

Sep 20.28 0.87 655 629 51 49
2019

Oct 20.48 0.77 700 634 53 48

Nov 20.58 1.18 670 542 52 42

Dec 20.68 0.70 728 596 55 45

Jan 20.30 2.30 720 674 54 51

Feb 20.69 0.84 700 615 56 49

Mar 20.68 0.66 788 662 59 50
2020

Apr 20.41 0.65 618 428 48 33

May 20.20 1.04 539 418 40 31
Table 5 Dinosaur Canyon (SQM 1.1).

9pm to 4am 0
MPSAS 9pm to standard LI [ Monthly no. 4o T % monthly
. .. readings - readings .
Period 4am monthly deviation readings readings
average monthly 215102174 51 75 mpsas 213102174 51 75 MPSAS
MPSAS oo MPSAS U
average

Jul 19.81 1.18 443 323 33 24

Aug 19.89 1.03 577 454 43 34

Sep 19.98 0.98 635 565 49 44
2019

Oct 20.18 0.86 661 520 50 39

Nov 20.28 1.31 567 454 44 35

Dec 20.45 0.73 648 430 49 32

Jan NA NA NA NA NA NA

Feb NA NA NA NA NA NA

Mar NA NA NA NA NA NA
2020

Apr NA NA NA NA NA NA

May NA NA NA NA NA NA



The Jump-Up base SQM 2.0 and 2.1 (-22.463273, 143.193474)

Tables 6 and 7 demonstrate the monthly average MPSAS, standard deviation, monthly number of readings greater
than 21.5 MPSAS from 9pm to 4am as well as the total number of records over the entire month exceeding 21.5 and
21.75 MPSAS.

Table 6 The Jump-Up base (SQM 2.0).

9pm to 4am

()
MPSAS 9pm to standard Month.ly no- Monthly no. i mo.nthly % monthly
. i readings . readings .
Period 4am monthly deviation 215 to 21.74 readings 21.5 to 21.74 readings
average monthly .MPSAS. >21.75 MPSAS .MPSAS. >21.75 MPSAS
average
Jul 19.93 1.08 474 361 36 27
Aug 20.08 0.95 611 515 46 39
Sep 20.23 0.84 648 612 50 47
2019
Oct 20.42 0.83 692 619 52 46
Nov 20.54 0.87 636 490 49 38
Dec 20.58 0.68 709 527 53 40
Jan 20.09 2.58 703 635 53 48
Feb 20.64 0.86 691 574 55 46
e Mar 20.60 0.72 788 655 59 49
Apr 20.33 0.70 635 422 49 33
May 20.13 1.1 558 423 42 32
Table 7 The Jump-Up base (SQM 2.1).
9pm to 4am o
MPSAS 9pm to standard L O Monthly no. o eIl % monthly
. . readings . readings .
Period 4am monthly deviation readings readings
21.5t0 21.74 21.5t0 21.74
average monthly MPSAS >21.75 MPSAS MPSAS >21.75 MPSAS
average
Jul 19.86 1.12 452 323 34 24
Aug 19.90 10.5 549 428 41 32
Sep 20.06 0.97 630 575 49 45
2019
Oct 20.07 1.23 685 603 51 45
Nov 19.97 1.91 623 514 48 40
Dec 20.49 0.91 704 574 53 43
Jan 19.54 3.13 669 619 50 46
Feb 20.46 1.23 688 575 55 46
2020 Mar 20.55 0.80 764 573 57 43
Apr 20.32 0.70 626 367 49 28
May 20.06 1.12 532 403 40 30



Comparative monthly sky-darkness graphs based on a full day/night cycle from 2.0 The Jump-Up base and SQM 1.0 Dinosaur Canyon.

July 2019
Sky Darkness Plot July 1 to July 31, 2019

Base 1

July 31

Sky Quality Meter Values

(Magnitudes per square arcsecond)

0 - 5 Daylight
5 - 13 Twilight
13 - 15 Full Moon Equivalent
15 - 20 Darkness
20 - 21 Dark
B 21 - 21.75 Very Dark
Ml 21.75 - 22 Sanctuary Darkness
Il 22 - 24 Extreme Dark

Total 31 nights.
Dark Hours >= 21.75 MSAS = 97 hrs
Hours between 21 and 21.749 = 99 hrs
Offset = 0.1

Full Moon

Days
Days

SQM 2.0 Graph 1

Jduly 1

7pm  Midnight 5am

Time of Day

August 2019

Sky Darkness Plot August 1 to August 31, 2019
Base 1

August 31

Sky Quality Meter Values

(Magnitudes per square arcsecond)

0 - 5 Daylight

5 - 13 Twilight

13 - 15 Full Moon Equivalent

15 - 20 Darkness

20 - 21 Dark
M 21 - 21.75 Very Dark
W2i75-22 Sanctuary Darkness
[ 22 - 24 Extreme Dark

Total 31 nights
Dark Hours >= 21.75 MSAS = 115 hrs
Hours between 21 and 21.749 = 69 hrs
Offset = 0.1

Days
Days

| S

Full Moon

SQM 2.0 Graph 3

August 1

7pm  Midnight 5am

Time of Day

September 2019

Sky Darkness Plot September 1 to September 30, 2019
Base 1

September 30

Sky Quality Meter Values

(Magnitudes per square arcsecond)

0 - 5 Daylight
5 - 13 Twilight
13 - 15 Full Moon Equivalent
15 - 20 Darkness
20 - 21 Dark
B 21 - 21.75 Very Dark
W 21.75 - 22 Sanctuary Darkness
[ 22 - 24 Extreme Dark

Total 30 nights
Dark Hours >= 21.75 MSAS = 126 hrs
Hours between 21 and 21.749 = 38 hrs
Offset = 0.1

Days
Days

|

Full Moon

September 1

SQM 2.0 Graph 5

7pm  Midnight 5am

Time of Day

Sky Darkness Plot July 1 to July 31, 2019
Dinosaur Canyon SQM1

July 31

Sky Quality Meter Values

(Magnitudes per square arcsecond)

0 - 5 Daylight
5 - 13 Twilight
13 - 15 Full Moon Equivalent
15 - 20 Darkness
20 - 21 Dark
M 21 - 21.75 Very Dark
Ml 21.75 - 22 Sanctuary Darkness
Il 22 - 24 Extreme Dark

Total 31 nights.
Dark Hours >= 21.75 MSAS = 109 hrs
Hours between 21 and 21.749 = 89 hrs
Offset = 0.1

Full Moon

SQM 1.0 Graph 2

Jduly 1

7pm  Midnight 5am

Time of Day

Sky Darkness Plot August 1 to August 31, 2019
Dinosaur Canyon SQM1

August 31
Sky Quality Meter Values
(Magnitudes per square arcsecond)
0 - 5 Daylight
5 - 13 Twilight
13 - 15 Full Moon Equivalent
15 - 20 Darkness
20 - 21 Dark
M 21 - 21.75 Very Dark
W2i75-22 Sanctuary Darkness
[ 22 - 24 Extreme Dark
Total 31 nights
Dark Hours >= 21.75 MSAS = 122 hrs
Full Moon Hours between 21 and 21.749 = 66 hrs
Offset = 0.1
August 1 SQM 1.0 Graph 4

7pm  Midnight 5am

Time of Day

Sky Darkness Plot September 1 to September 30, 2019
Dinosaur Canyon SQM1

Dark Hours >=21.75 MSAS = 133 hrs
Hours between 21 and 21.749 = 33 hrs
Offset=0.1

Full Moon

SQM 1.0 Graph 6

September 1

September 30
Sky Quality Meter Values
(Magnitudes per square arcsecond)
0 - 5 Daylight
5 - 13 Twilight
[ 13 - 15 Full Moon Equivalent
15 - 20 Darkness
20 - 21 Dark
B 21 - 21.75 Very Dark
W 21.75 - 22 Sanctuary Darkness
[ 22 - 24 Extreme Dark
Total 30 nights

7pm  Midnight 5am

Time of Day




October 2019

Sky Darkness Plot October 1 to October 31, 2019

Base 1

October 31

Days

Full Moon

October 1

y

Sky Quality Meter Values

(Magnitudes per square arcsecond)

0 - 5 Daylight
5 - 13 Twilight
13 - 15 Full Moon Equivalent
15 - 20 Darkness
20 - 21 Dark
M 21 - 21.75 Very Dark
Il 21.75 - 22 Sanctuary Darkness
[ 22 - 24 Extreme Dark

Total 31 nights

Dark Hours >= 21.75 MSAS = 119 hrs

Hours between 21 and 21.749 = 46 hrs
Offset = 0.1

SQM 2.0 Graph 7

November 2019

7pm  Midnight 5am

Time of Day

Sky Darkness Plot November 1 to November 30, 2019

Base 1

November 30

Days

Full Moon

November 1

Sky Quality Meter Values

(Magnitudes per square arcsecond)

0 - 5 Daylight
5 - 13 Twilight
13 - 15 Full Moon Equivalent
15 - 20 Darkness
20 - 21 Dark
M 21 - 21.75 Very Dark
[l 21.75 - 22 Sanctuary Darkness
[ 22 - 24 Extreme Dark

Total 30 nights
Dark Hours >= 21.75 MSAS = 95 hrs
Hours between 21 and 21.749 = 49 hrs
Offset = 0.1

SQM 2.0 Graph 1

December 2019

7pm  Midnight 5am

Time of Day

Sky Darkness Plot December 1 to December 31, 2019

Base 1

December 31

Days

Full Moon

December 1

;
é

Sky Quality Meter Values

(Magnitudes per square arcsecond)

0 - 5 Daylight
5 - 13 Twilight
13 - 15 Full Moon Equivalent
15 - 20 Darkness
20 - 21 Dark
M 21 - 21.75 Very Dark
Il 21.75 - 22 Sanctuary Darkness
[ 22 - 24 Extreme Dark

Total 31 nights
Dark Hours >= 21.756 MSAS = 102 hrs
Hours between 21 and 21.749 = 50 hrs
Offset = 0.1

SQM 2.0 Graph 9

7pm  Midnight 5am

Time of Day

Days

Days

Days

Sky Darkness Plot October 1 to October 31, 2019
Dinosaur Canyon SQM1

October 31

Full Moon

October 1

g
%

Sky Quality Meter Values

(Magnitudes per square arcsecond)

0 - 5 Daylight

5 - 13 Twilight

13 - 15 Full Moon Equivalent

15 - 20 Darkness

20 - 21 Dark
M 21 - 21.75 Very Dark
Il 21.75 - 22 Sanctuary Darkness
[ 22 - 24 Extreme Dark

Total 31 nights
Dark Hours >= 21.75 MSAS = 126 hrs
Hours between 21 and 21.749 = 41 hrs.
Offset = 0.1

SQM 1.0 Graph 8

7pm  Midnight 5am

Time of Day

Sky Darkness Plot November 1 to November 30, 2019
Dinosaur Canyon SQM1

November 30

Full Moon

November 1

Sky Quality Meter Values

(Magnitudes per square arcsecond)

0 - 5 Daylight
5 - 13 Twilight
13 - 15 Full Moon Equivalent
15 - 20 Darkness
20 - 21 Dark
M 21 - 21.75 Very Dark
Ml 21.75 - 22 Sanctuary Darkness
[ 22 - 24 Extreme Dark

Total 30 nights
Dark Hours >= 21.75 MSAS = 105 hrs
Hours between 21 and 21.749 = 41 hrs
Offset = 0.1

SQM 1.0 Graph 1

7pm  Midnight 5am

Time of Day

Sky Darkness Plot December 1 to December 31, 2019
Dinosaur Canyon SQM1

December 31

Full Moon

December 1

1=|-|I||.. . i

Sky Quality Meter Values

(Magnitudes per square arcsecond)

0 - 5 Daylight
5 - 13 Twilight
13 - 15 Full Moon Equivalent
15 - 20 Darkness
20 - 21 Dark
M 21 - 21.75 Very Dark
[l 21.75 - 22 Sanctuary Darkness
[ 22 - 24 Extreme Dark

Total 31 nights
Dark Hours >= 21.75 MSAS = 114 hrs
Hours between 21 and 21.749 = 39 hrs
Offset = 0.1

SQM 1.0 Graph 10

7pm  Midnight 5am

Time of Day




January 2020

Sky Darkness Plot January 1 to January 31, 2020
Base 1

January 31

Sky Quality Meter Values

(Magnitudes per square arcsecond)

0 - 5 Daylight
5 - 13 Twilight
13 - 15 Full Moon Equivalent
15 - 20 Darkness
20 - 21 Dark
M 21 - 21.75 Very Dark
1.75 - 22 Sanctuary Darkness
I 22 - 24 Extreme Dark

Total 31 nights

Dark Hours >= 21.75 MSAS = 126 hrs

Hours between 21 and 21.749 = 26 hrs
Offset = 0.1

Days
Days

Full Moon

SQM 2.0 Graph 11

January 1

7pm  Midnight 5am

Time of Day

February 2020

Sky Darkness Plot February 1 to February 29, 2020
Base 1

February 29

Sky Quality Meter Values

(Magnitudes per square arcsecond)

0 - 5 Daylight
5 - 13 Twilight
13 - 15 Full Moon Equivalent
15 - 20 Darkness
20 - 21 Dark
M 21 - 21.75 Very Dark
W 21.75 - 22 Sanctuary Darkness
I > 22 Extreme Dark

Total 29 nights

Dark Hours >= 21.75 MSAS = 117 hrs

Hours between 21 and 21.749 = 44 hrs
Offset = 0.1

Days
Days

Full Moon

SQM 2.0 Graph 13

February 1

7pm  Midnight 5am

Time of Day

March 2020

Sky Darkness Plot March 1 to March 31, 2020
Base 1

March 31

Sky Quality Meter Values

(Magnitudes per square arcsecond)

0 - 5 Daylight
5 - 13 Twilight
13 - 15 Full Moon Equivalent
15 - 20 Darkness
20 - 21 Dark
M 21 - 21.75 Very Dark
21.75 - 22 Sanctuary Darkness
I > 22 Extreme Dark

Total 31 nights
Dark Hours >= 21.75 MSAS = 118 hrs
Hours between 21 and 21.749 = 77 hrs
Offset=0.1

Days
Days

Full Moon

March 1

SQM 2.0 Graph 15

7pm  Midnight 5am

Time of Day

Sky Darkness Plot January 1 to January 31, 2020
Dinosaur Canyon SQM1

January 31

Sky Quality Meter Values

(Magnitudes per square arcsecond)

0 - 5 Daylight

5 - 13 Twilight

13 - 15 Full Moon Equivalent

15 - 20 Darkness

20 - 21 Dark
M 21 - 21.75 Very Dark
W2i1.75-22 Sanctuary Darkness
I 22 - 24 Extreme Dark

Total 31 nights.
Dark Hours >= 21.75 MSAS = 133 hrs
Hours between 21 and 21.749 = 22 hrs
Offset = 0.1

Full Moon

SQM 1.0 Graph 12

January 1

7pm  Midnight 5am

Time of Day

Sky Darkness Plot February 1 to February 29, 2020
Dinosaur Canyon SQM1

February 29

Sky Quality Meter Values

(Magnitudes per square arcsecond)

0 - 5 Daylight
5 — 13 Twilight
13 - 15 Full Moon Equivalent
15 - 20 Darkness
20 - 21 Dark
M 21 - 21.75 Very Dark
W 21.75 - 22 Sanctuary Darkness
[ 22 - 24 Extreme Dark

Total 29 nights

Dark Hours >= 21.75 MSAS = 129 hrs

Hours between 21 and 21.749 = 32 hrs
Offset = 0.1

Full Moon

SQM 1.0 Graph 14

February 1

7pm  Midnight 5am

Time of Day

Sky Darkness Plot March 1 to March 31, 2020
Dinosaur Canyon SQM1

March 31

Sky Quality Meter Values

(Magnitudes per square arcsecond)

0 - 5 Daylight
5 - 13 Twilight
13 - 15 Full Moon Equivalent
15 - 20 Darkness
20 - 21 Dark
M 21 - 21.75 Very Dark
Ml 21.75 - 22 Sanctuary Darkness
I > 22 Extreme Dark

Total 31 nights
Dark Hours >= 21.75 MSAS = 119 hrs
Hours between 21 and 21.749 = 77 hrs
Offset=0.1

b

Full Moon

March 1 SQM 1.0 Graph 16

7pm  Midnight 5am

Time of Day




April 2020

Sky Darkness Plot April 1 to April 30, 2020
Base 1

Days

April 30

Sky Quality Meter Values

(Magnitudes per square arcsecond)

0 - 5 Daylight
5 - 13 Twilight
13 - 15 Full Moon Equivalent
15 - 20 Darkness
20 - 21 Dark
M 21 - 21.75 Very Dark
Ml 21.75 - 22 Sanctuary Darkness
I > 22 Extreme Dark

Total 30 nights
Dark Hours >= 21.75 MSAS = 85 hrs.
Hours between 21 and 21.749 = 110 hrs
Offset=0.1

Full Moon

April 1

SQM 2.0 Graph 17

May 2020

7pm  Midnight 5am

Time of Day

Sky Darkness Plot May 1 to May 31, 2020
Base 1

Days

May 31

Sky Quality Meter Values

(Magnitudes per square arcsecond)

0 - 5 Daylight
5 - 13 Twilight
13 - 15 Full Moon Equivalent
15 - 20 Darkness
20 - 21 Dark
B 21 - 21.75 Very Dark
Ml 21.75 - 22 Sanctuary Darkness
I > 22 Extreme Dark

Total 30 nights
Dark Hours >= 21.75 MSAS = 115 hrs
Hours between 21 and 21.749 = 82 hrs
Offset=0.1

Full Moon

SQM 2.0 Graph 19

May 1

7pm  Midnight 5am

Time of Day

Days

Days

Sky Darkness Plot April 1 to April 30, 2020

Dinosaur Canyon SQM1

April 30

Full Moon

April 1

Sky Quality Meter Values

(Magnitudes per square arcsecond)

0 - 5 Daylight
5 - 13 Twilight
13 - 15 Full Moon Equivalent
15 - 20 Darkness
20 - 21 Dark
M 21 - 21.75 Very Dark
Ml 21.75 - 22 Sanctuary Darkness
I > 22 Extreme Dark

Total 30 nights
Dark Hours >= 21.75 MSAS = 87 hrs.
Hours between 21 and 21.749 = 106 hrs
Offset = 0.1

SQM 2.0 Graph 18

7pm  Midnight 5am

Time of Day

Sky Darkness Plot May 1 to May 31, 2020

Dinosaur Canyon SQM1

May 31

Full Moon

May 1

Sky Quality Meter Values

(Magnitudes per square arcsecond)

0 - 5 Daylight
5 - 13 Twilight
13 - 15 Full Moon Equivalent
15 - 20 Darkness
20 - 21 Dark
B 21 - 21.75 Very Dark
Ml 21.75 - 22 Sanctuary Darkness
I > 22 Extreme Dark

Total 31 nights
Dark Hours >= 21.75 MSAS = 117 hrs
Hours between 21 and 21.749 = 81 hrs
Offset = 0.1

SQM 1.0 Graph 20

Midnight 5am

Time of Day

Grant Salmond
setting up the
22” Dobsonian
telescope that will
be located at the
Gondwana Stars
Observatory.




Conserving the night sky

What percentage of your site’s lighting is in compliance with its Lighting Management Plan?

In accordance with the Museum’s Lighting Management Plan (LMP), all fluorescent lighting tubes have been
replaced with low-temperature LED lights (under 3,000K). The three non-complying external light fittings (outlined in
the Museum’s application) at Maloney Lodge were replaced in early 2019 with 3,000 kelvin, florescent LED lights. All
new lighting on site has complied with the Museum’s LMP and The Jump-Up Dark-Sky Sanctuary is 100% compliant
with IDA regulations. To further ensure compliance is met, all rooms at Maloney Lodge include a guest compendium that
includes the Museum’s LMP and lighting curfew.

Were any new lighting projects completed this year? If so, please describe.

In early 2020 Maloney Lodge was extended to include seven new rooms, undercover parking and an additional communal
kitchen. Outdoor lighting will include LED wall down lights (36W) at 240 lumens and 3,000 kelvins, as used previously,
to replace existing light fittings. A revised lighting inventory will be included in the next annual report.

Outreach

How many outreach programs were offered this year? Please describe and include photos if possible.

Despite the Museum’s visitation decrease of 84% as a result of COVID-19-related closures and restrictions, the
Museum hosted 25 night-sky talks during its wholesale three-course dinner events for 631 visitors during 2019/2020.
Unfortunately, from March to June 2020 72 pre-booked wholesale tours were cancelled. These cancellations consisted
of 2,099 visitors with a combined expected revenue of $129,009.

e,

Were any new outreach programs started this year? If so, are they complete or ongoing?

Prior to the COVID-19 closure the Museum was on track to open the Gondwana Stars Observatory to the public from
August 2020. This attraction has been designed to cater for up to 20 people per tour. It will be possible to host two
groups of 20 people per night by staggering them an hour apart. The Gondwana Stars Observatory will be supported by
an after-dinner sound-and-light show and the whole experience will run for approximately three hours. The Gondwana
Stars Observatory and dark-sky tours will now commence from April 2021.

Commercial endeavours

Were any new grants awarded to the Place this year?

In late June 2019 the Queensland Government officially awarded the Australian Age of Dinosaurs Museum a share in
the $36 million Growing Tourism Infrastructure Fund to deliver the Dynamic Destination project: to build the Gondwana
Stars Observatory and March of Titanosaurs exhibition.

The Gondwana Stars Observatory is situated approximately 50m southwest of Dinosaur Canyon Outpost. It has been
designed to showcase and protect the spectacular night skies of Outback Queensland for future generations to enjoy.
Its design is in keeping with the Museum’s visual brand and values, incorporating the red-rock and rust themes of other
public infrastructure on The Jump-Up. The building is made of concrete tilt panels that assume the texture and colours
of a meteorite in the middle of a simulated impact crater, reflecting the bolide impacts that have caused world extinction
events throughout deep time. The Gondwana Stars Observatory has been costed at $780,000.

The Gondwana Stars Observatory will include concrete viewing decks and seating, large telescopes and a storage room.
Rather than fixed telescopes with a fold-back roof, like conventional observatories, the Gondwana Stars Observatory
will have large portable telescopes that can be wheeled into a covered storage area following night entertainment

11



sessions. As of September 2020 all that remains to be completed of the Gondwana Stars Observatory is the set up of
the telescope mounting infrastructure, the outfitting of the AV room and the installation of the strip lighting around the
walkways and seating.

Left to right: Concept artwork of the finished Gondwana Stars Observatory and a drone photo of the Gondwana Stars Observatory
as of September 2020.

Do you have any data on the economic benefits of the International Dark Sky Place designation?

Due to COVID-19-related closures and the subsequent delay in capital construction to facilitate the viewing of the night

sky for the public, the economic benefit of The Jump-Up’s designation as an International Dark-Sky Sanctuary has not

been fully realised yet. However, once the Gondwana Stars Observatory is complete and operational the economic

benefits will be easier to quantify. These benefits include the

» creation of an additional six FTE employees to operate the current capital projects including the Gondwana Stars
Observatory

* increase of overnight visitation and expenditure through destination packaging with other regional attractions to
better appeal to the burgeoning international tourism market and

» expansion of the Museum’s tourism offering and natural-history exhibitions to create a more comprehensive visitor
experience.

The completion of the project will also affect the subsequent success of the Museum of Natural History, as the project’s
purpose is to increase overnight visitor numbers and expenditure across Outback Queensland in the next five years,
particularly during summer months. Many regional businesses, including the Museum, will become more profitable
or sustainable and this in turn will encourage further tourism-related investment in the region. This project is about
developing a destination brand in Outback Queensland focused on palaeo-tourism and the emerging astro-tourism
markets.

Promotions and media relations

Any new media coverage you would like us to know about?

The Jump-Up received excellent regional and national coverage following the announcement of its International Dark-
Sky Sanctuary designation. This coverage has ranged from radio, TV, internet outlets and print media. The Museum has
maintained a consistent social media presence highlighting the positive effects of dark skies and the ways to prevent
light pollution. Signs have been installed at the base of The Jump-Up to inform visitors of its dark-sky accreditation.

Media

19 May 2019 — Reaching for the stars, Sunday Mail (print media)

19 May 2019 — Winton QLD has been named stargazing capital. The Tourism News (internet outlet)

21 May 2019 — Winton declared Australia’s first Dark Sky Sanctuary as astro-tourism grows, ABC (radio)

12



https://www.thetourismnews.com.au/attractions/winton-qld-has-been-named-stargazing-capital/
https://www.abc.net.au/radio/programs/south-queensland-drive/winton-declared-dark-sky-sanctuary-australia/11135790

14 June 2019 — AAOD becomes Australia’s first International Dark-Sky Sanctuary, The Winton Herald (print media)
12 July 2019 — The Best Places for Stargazing Around Australia, Concrete Playground (internet outlet)

3-4 August 2019 — Reach for the Stars, Courier Mail (print media)
23 May 2020 — QlId Dinosaur Park and dark sky sanctuary prepares to open, Sky News (TV)

19 June 2020 — Light pollution to be mapped during winter solstice on Sunday, Queensland Country Life (internet outlet)

Facebook
Date Topic Engagement
17 April 2020 Southern Cross interpretation 107
27 April 2020 Indigenous cultures and the night sky 106
24 May 2020 What is an International Dark-Sky Sanctuary? 244
16 May 2020 Celebrating the International Day of Light 26
23 May 2020 Importance of dark skies 71
28 May 2020 Lights off for the Bogong moths 99
1 June 2020 Join us for a Guinness world record 117
6 June 2020 The_ problem with light pollution — economic and 33
environmental
12 June 2020 The problem with light pollution — connection 30
, | I .
19 June 2020 It's Ea}rth Day! I§ your home lighting nature, neighbour 30
and night-sky friendly?
Don’t forget that today we aim to beat the Guinness
21 June 2020 World Record by learning about light pollution 19
Waffle and Guffaw present Australia’s first
02 June 2020 International Dark-Sky Sanctuary! 153
09 September 2020 Captured at night 130

A selection of the media and Facebook posts list above have also been included in Appendix A.

Any engagement with local governments, community organisations, or private landowners in the past year to
report?

The Museum was awarded an outstanding achievement in the category of “Sustainability: Organisations with Paid Staff”
for its project “Turning out the lights: Australia’s first International Dark-Sky Sanctuary” in the 2019 Gallery and Museum
Achievement Awards (GAMAA).

Museums & Galleries Queensland (M&G Qld)
Executive Director, Rebekah Butler, said, “The
Australian Age of Dinosaurs staff and volunteers
are to be congratulated for their tremendous
achievements in compiling and adopting their
formalised Lighting Management Plan and for
being designated Australia’s first International Dark-
Sky Sanctuary. The Museum has demonstrated
leadership through its conservation strategies,
educational programs and guided tours. These
initiatives have created a better understanding of
the benefits of truly dark skies and are ensuring
continued public engagement with this very remote
Museum and region.”

In addition, on 2 November the Outback
Queensland Tourism awards were held in the
Museum’s hometown of Winton. It was here that
the Museum received the inaugural Best Outback
Eco Project award for its dark-sky conservation. To
secure this award the Museum carried out night-
sky assessments for three years, implemented a
Museum-wide Lighting Management Plan and
invested in dark-sky friendly lighting solutions.



https://www.winton.qld.gov.au/downloads/file/859/winton-herald-14th-june-2019-pdf
https://concreteplayground.com/brisbane/travel-leisure/the-best-places-for-stargazing-around-australia
https://www.skynews.com.au/details/_6158750244001?ref=BP_RSS_sn-business_1_tech-giant-nec-set-to-bid-on-uk-s-civica_150717
https://www.queenslandcountrylife.com.au/story/6799363/western-stargazers-keen-for-dark-sky-world-record/?cs=4733

Engagement with the International Dark-Sky Association

Did the Place work with the International Dark-Sky Association in an additional capacity?

The Museum participated in the Guinness World Record attempt, hosted by the Australasian Dark Sky Alliance, to achieve
the largest number of people completing an online lesson about light pollution, to beat a previously held Guinness World
Record. The Museum assisted with this attempt by promoting the event on its social media channels, and via its staff and
member newsletters. The Australasian Dark Sky Alliance broke the world record, with 4,283 taking part in the session.

Discussion

While COVID-19-related closures and restrictions have seen the Museum’s visitation drop, the Museum has received
significant local and national support, including significant financial support, to share the night sky with others through
the construction of the Gondwana Stars Observatory. The delay in this construction has not stopped the Museum from
night-sky talks during its wholesale three-course dinner events on The Jump-Up, but following the construction of the
Gondwana Stars Observatory, from 1 April 2021, interpretative tours of The Jump-Up night sky will be regularly available
to the public.

The exceptional sky quality on The Jump-Up remains consistent as evidenced in the data displayed in Graphs 1 to
20 and Tables 1 to 7. Further SQM reporting on the far side of The Jump-Up has also commenced to ensure the data
remains consistent across the entire 1,800-hectare site.

Naomi Miles (Business Development Manager)
Australian Age of Dinosaurs

Winton Queensland
30 September 2020
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THE WINTON HERALD

AAOD becomes

Australia’s first

International
Dark-Sky
Sanctuary

In late April the site of the Australian
Age of Dinosaurs Museum, The
Jump-Up, was formally designated
Australia’s first International Dark-Sky
Sanctuary (IDSS) and the tenth
designated IDSS in the world by the

International Dark-Sky Association
(IDA).

Premier Annastacia Palaszczuk said the
internationally-recognized award could help to
generate millions of dollars in extra revenue for
the Outback economy.

“This makes The Jump-Up and the Australian
Age of Dinosaur Australia’s first Dark Sky
Sanctuary,” she said. “There are only ten of
these sanctuaries in the world so this is a huge
coup for Outback Queensland. Stargazing is a
global industry. And we know there’s a growing
demand for ecotourism experiences worldwide.
To have such strong recognition of the beauty of
the Outback will help to grow tourism in the
region. This designation is great news —
particularly given 2019 is our Year of Outback
Tourism.”

Tourism Industry Development Minister Kate
Jones urged stargazers throughout the world to
book a trip to the Outback. “The small population
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of the nearest town Winton, low humidity and low
light pollution make The Jump-Up the ideal
location to stargaze,” she said. “And if the
overseas experience in New Zealand is anything
to go by, this designation from the International
Dark-Sky Association will be a winner not only for
Winton but for Queensland.”

The Museum has been taking sky-quality
measurements of sky brightness since 2016 and
proven beyond a doubt that The Jump-Up night
skies are exceptionally clear and dark with no
light pollution from human activity or urban
centres. In fact, filtered measurements from
November 2018 suggest that nearly 70% of
recorded measurements were between 21.33
mpsas and 21.99 mpsas — making the Museum
site one of the darkest in the world.

Australian Age of Dinosaurs Executive Chairman
David Elliott said “this is a great win for Winton
and visitors will soon discover what we locals
have known for years that our night sky has to be
seen to be believed”.

In time the Museum will offer unique astronomy
tour experiences to the visiting public and
professional equipment with associated toilet and
accommodation facilities to university students
and professional and amateur astronomers who
are looking for the night-sky attributes of a
designated International Dark-Sky Sanctuary.

AAOD becomes Australia’s first International Dark-Sky Sanctuary, Winton Herald, 14 June 2019
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Reach for the Stars, Courier Mail, 3 August 2019
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Night-time access opportuvities for visitors
The Museum has two night-time access opportunities for visitors. These are:

1. The Star Gallery (available vow!)

Location: At the base of The Jump-Up on a 80m x 14m bitumen pad (refer to ma
Access is via Dinosaur Drive.

Facilities: Planned extensions to the site include toilets, water station, signage, concrete seating and
rubbish bins (maintained by the Museum), though camping will remain prohibited. Signage at the site
will include dark-sky information and Dark-Sky Sanctuary signage.

Access hours: This area is free and accessible to visitors 24 hours a day, year-round.

Supervision: This is an unsupervised area used at the discretion of visitors (no permission needed)

2. Gondwana Stars Observatory (open 2020)

Location: Adjacent to Dinosaur Canyon Outpost. Access is via Dinosaur Drive and Britton Way.

Facilities: The future Gondwana Stars Observatory will include precast concrete-panel walls, a raised
concrete viewing deck, telescope mounting infrastructure, angled concrete seating, equipment storage
room and disabled-access ramps. The earthworks around the observatory will include meteorite-crater
landscaping and concrete simulated meteorite obtrusions, 250m safety balustrading along the cliff
edge at Dinosaur Canyon for night visitation safety, 250m disabled-access footpath and lighting, and
external concrete seating along the footpath. Completion is set for 2020.

Access hours: The observatory will be accessible by interpretive guided tours only.

Supervision: This is a supervised area with trained Museum Tour Guides.

In the event of an extreme

M 5 Salakva whivw af Fro M

natural disaster, such as fire or sl e e hivr W H ALY

flood events, access to the
Museum and night-time access
areas may be closed by the ;
Winton Shire Council. Notification
of access closures will appearon ©
the Museum'’s social media
pages, website and via signage
on Dinosaur Drive.

Visitor access, Steering Wheel, 9 August 2019
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THE JUMP-UP IS
AUSTRALIA™S FIRST

INTERNATIONAL
DARK-SKY
SANGTUARY

On 27 April the Museum site, The Jump-Up,
was designated Australia's first International
Dark-Sky Sanctuary by the International
Dark-Sky Association.

Since 2016 Grant Salmond and Kate Louis
have collected and collated night-sky
brightness readings using a Unihedron
hand-held Sky Quality Meter and later using
two stationary Unihedron Sky Quality Meters
(SQM) at sites across the Museum. The data
collected overwhelmingly demonstrated
that the night sky above The Jump-Up is
exceptionally dark.

In fact, 40% of The Jump-Up's average
monthly sky-quality measurements have
equalled or exceeded 21.5 magnitude
per square arcsecond (mpsas), and from
February 2018 to November 2018 over
60 nights were recorded with an average

Looking towards The Jump-Up, with the Museum's
icenic Elliot sign in the foreground. ruoro srant samono

14  Australian Age of Dinosaurs

The Jump-Up is Australia’s first International Dark-Sky Sanctuary, AAOD Newsletter, 15 June 2019
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measurement greater than 21.75 mpsas.
The Jump-Up rates between a class 1 to 2
on the Bortle scale and achieves a typical
luminance of below 0.2 millicandela per
square metre (mcd/m?). Night-sky brightness
readings of 21.5 mpsas or greater on The
Jump-Up are common and in complete
agreement with visual observations.

International Dark-Sky Places Program
Manager Adam Dalton calculated that from
November 2018 approximately 70% of
recorded measurements on The Jump-Up
were between 21.33 mpsas and 21.99 mpsas
- making the Museum site home to one of
the darkest night skies in the world.

Through the compilation and adoption of a
formalised Lighting Management Plan the
Museum has committed to the long-term
integrity and protection of the dark skies
above The Jump-Up. To this end, a public
night-sky viewing area, The Star Gallery,
has been made available to visitors year-
round and the recently funded Gondwana
Stars Observatory will be developed. The
Museum will continue to develop relevant
tours and educational programs focused
on understanding the benefits of truly dark
skies to the environment and our own well-
being.

A big thank you to Grant and Kate for
their enthusiasm and commitment to the
exceptionally dark skies above The Jump-Up

To read the Museum's application to the
International Dark-Sky Association, click
here.

Even on the outskirts of the Winton township the night
sky is exceptionally clear and bright. suoto steve ueris
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Australian Age of Dinosaurs, Facebook, 23 May 2019
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The Best Places for Stargazing Around Australia, Facebook, 5 August 2019
21




ALISTI
MATIOMNAL

3 SHIELD vesun hegliving st s s
il g

) mTEM Tl s el
albespit thie Tt tasiee o oo m
l:urlmdﬁ mm;lufupimn

ALTA'S

FIRST

Dark-sky signage at the base
of The Jump-Up, close to the
Star Gallery.

Dark-sky signage in
the Laboratory

= -.

THE

risiAL DARE SKY
NCTURHT

IHTERMA
54

Dark-sky magnet available WHAT ISLIGHT
at the Museum. POLLUTIONT

Lo iy ke 011y vl e 1 i
[

B S el W iy ey it
e

o T e
— i

Dark-sky bookmark given to
all visitors purchasing books
at the Museum.

22



