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ABSTRACT 42 

Recent innovations and cost reductions in photogrammetry-based 3D modeling have enabled 43 

museum visitors to create 3D models based on photographs exhibited in galleries without 44 

breaking museum policies. While several museums make 3D museum data available on 45 

sharing platforms, museum visitors publish unofficial 3D data belonging to museum exhibits 46 

using a photogrammetry-based approach.  47 

 This study shows that photogrammetry-based 3D models can be generated without 48 

breaking conventional photo policies (i.e., no use of flash and tripods), and that museum 49 

visitors can create commercial products based on these models. 3D models can enhance the 50 

value of science and promote broader and deeper interests in the natural sciences. However, 51 

the rights of owners of museum pieces are ambiguous with regard to the dissemination of 52 

unofficial data, and this also makes information attributable to the original specimen unclear, 53 

which can potentially lead to revenue loss. We propose a set of best practices for museum 54 

photo policies, which covers the data use of visitor-generated 3D models of displayed 55 

objects. 56 

 57 

museum exhibition/3D model/photogrammetry/museum policies 58 
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INTRODUCTION 60 

 Actual and scale-sized replicas of original fossils have greatly contributed to research 61 

and museum exhibitions in the field of paleontology and other disciplines. Since 62 

appropriately choosing molding compounds and casting materials can enhance the precision 63 

of fossil replicas, conventional techniques of duplication have supplemented paleontological 64 

research, especially for original fossils which are not easily accessible or have strict 65 

regulations on use and export. The benefits of molding and casting are clearly seen by the 66 

public in museum exhibitions. Many of us must have seen the casts of a complete 67 

Tyrannosaurus rex skeleton displayed in museums. Museum visitors can appreciate the 68 

scientific background of ancient organisms by seeing fossil replicas of original specimens 69 

which are otherwise stored in collection rooms. In addition, conventional duplication 70 

techniques (i.e., molding and casting) have shown great potential for innovative exhibition 71 

styles such as hanging casts of ceratopsian dinosaurs on a wall at the Natural History 72 

Museum of Utah (Figure 1A), where a phylogenetic tree is painted. Until a decade ago, fossil 73 

replicas for research and exhibition were almost exclusively created using molding and 74 

casting techniques [1]. In addition, this complex methodology has been limited due to 75 

copyright/ownership restrictions on fossil specimens because fossil replication was conducted 76 

internally in research, museum exhibitions, and education. 77 

 However, with recent developments in technology, 3D printing and digital models 78 

have increasingly risen as a new method for creating cheap and accurate fossil replicas [2,3]. 79 

This non-invasive technique is preferable especially for fragile specimens because 3D-printed 80 

replicas can be made more securely with a low risk of breaking the fossils during the 81 

replication process. An example of this is the life-sized Triceratops horridus fossil replicas 82 

based on 3D digital models displayed in the National Museum of Natural History, 83 

Smithsonian Institution (USA) (Figure 1B). 3D-printed replicas are also used as educational 84 
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tools [4,5]. The Florida Museum of Natural History compiled how to obtain and use 3D 85 

paleontological data [5]. 86 

 Currently, photogrammetry-based reconstruction allows museum visitors to create 87 

digital models of museum displays and even share the models on online platforms. If the 88 

source photos were collected against museum policy (e.g., no flashlight or no selfie stick), 89 

creating 3D models based on these is considered a violation of museum policy. However, if 90 

model makers (i.e., museum visitors) follow the current museum photo policies while 91 

creating 3D models of museum displays, museums encounter an ambiguous situation because 92 

the copyright of the models technically belongs to the model makers even though the 93 

museums own the specimens. In general, 3D models are constructed through two processes: 94 

1) capturing photos and 2) creating 3D models from the photos. In this case, photographers 95 

own the copyright of the photos used to create 3D models, while the copyright of the 3D 96 

models belongs to the model creators. Here, we demonstrate that photogrammetry-based 3D 97 

models can be created without breaking existing photo policies, and 3D-printed objects of the 98 

models are of decent quality and may be distributed commercially.  99 

 100 

3D-MODEL OUTFLOW UNDER CONVENTIONAL PHOTO POLICIES 101 

 Currently, there is a major drive to make digital 3D models of natural history objects 102 

accessible and visible to the public. For example, the National Science Foundation-funded 103 

oVert is a research-driven project which shares digital 3D vertebrate anatomical models 104 

including high-resolution anatomical data of more than 80% of vertebrate genera to the 105 

public [6]. Major academic publishers such as Taylor & Francis also have an official account 106 

in Sketchfab [7], a major platform for sharing, buying, and selling 3D content, as well as 107 

archiving 3D models, such as in the case of Journal of Vertebrate Paleontology [8]. Several 108 

museums including the Natural History Museum of Los Angeles County, USA [9], and the 109 
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Natural History Museum, London, UK [10], have made their fossil collections available to 110 

users as open-access 3D models via Sketchfab. In addition to official 3D digital models 111 

uploaded and released by museums or academic publishers, many photogrammetry-based 3D 112 

models of museum displays have been uploaded by general users. On the Sketchfab platform, 113 

we identified the following user-uploaded 3D models: the Tyrannosaurus rex specimen 114 

(“Black Beauty,” RTMP 81.6.1 at the Royal Tyrrell Museum), a nest of duck-like dinosaur 115 

Maiasaura (the Natural History Museum, London), and a specimen of the early Ceratopsian, 116 

Protoceratops (the American Museum of Natural History). These latter examples were 117 

“digital-snatched” models generated from photographs taken in the exhibition halls at the 118 

above museums. These 3D data have various Creative Commons (CC) licenses [11] defined 119 

by uploaders, and some allow them to be used for commercial purposes. These platforms are 120 

rapidly developing both in terms of users and model availability. Digitized museum exhibits 121 

are freely available online and their contents are used for various purposes. Occasionally, 122 

some models are sold under creator copyrights without an official permit by museums or 123 

specimen owners (i.e., national or local governments). Museums own their exhibitions; 124 

however, natural history specimens are not manmade. Thus, the museum has no copyright. 125 

The treatment of copyright holders of 3D files is still under debate, and these are considered 126 

uncopyrighted under current laws [12]. 127 

 Discussions about the use of open 3D fossil specimen data have just begun. Some 128 

researchers have proposed the best practices for the quality control, publication, storage, and 129 

reuse of open data using digital morphology (e.g., [11]), and recent movements toward 130 

sharing 3D datasets of paleontological specimens are summarized in Weinberg et al. [12]. In 131 

this study, we summarized the photo policies of eight major natural history museums in 132 

North America, Europe, Asia, and Oceania, which receive more than two million visitors per 133 

year. We then made comparisons of the results of a demonstration of photogrammetry-based 134 
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3D models and products and suggested the best practices for museum photo policies for 135 

fossils which cover the data use of visitor-generated 3D models of displayed objects.  136 

  137 
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MATERIALS AND METHODS 138 

Commercial Products  139 

 To test whether we could create good qualified photogrammetry-based 3D models 140 

under current policies, we photographed two specimens displayed at the National Museum of 141 

Nature and Science in Tokyo, Japan: a fossil of Hyaenodon (in Evolution of life – From the 142 

Earth’s Origin through Human Existence, Global Gallery) and a cast of Camarasaurus skull 143 

(Evolution of Life, Exploring the Mysteries of Dinosaur Evolution, Global Gallery). They are 144 

displayed in strict accordance with the museum’s current policies (i.e., no flashlight, no 145 

additional lighting, no selfie stick, no tripod/monopod) during open hours (Figure 146 

2A). Notably, Hyaenodon is displayed behind a glass wall with lighting settings that 147 

automatically change from dawn to twilight mode, which is not ideal for professional 148 

photogrammetry. A smartphone (iPhone 8: Apple, Inc.) and an SLR digital camera (Canon 149 

EOS Kiss X9i: Canon) were chosen as they are popular photographic equipment for 150 

photogrammetry. We took photos of Hyaenodon with an SLR camera and Camarasaurus 151 

using a smartphone. HD movie videos along with 100-200 photos of still images which 152 

served as 2D images (Figure 2B) were obtained. The video files were converted to still 153 

images by a free video to the JPG Converter [13]. To create 3D models, we used Agisoft 154 

Metashape v. 1.5 [14], which is an affordable high-end photogrammetric program for small 155 

businesses. The default settings were set for the accuracy of the photography alignment and 156 

dense clouds. We further designed a smartphone cover with the Hyaenodon model and a cup 157 

of a Camarasaurus skull using the free 3D modeling software, Meshmixer [15], to serve as 158 

samples of potential commercial products. 159 

 160 

Photo Policies 161 
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 To compare photo policies, we compiled photo regulations and the number of 162 

museum visitors, which serves as an indicator of potential influence on people, from the 163 

webpages of these museums. We chose to compare the photo policies of eight major 164 

museums from North America, Europe, Asia, and Oceania, which receive 20 million visitors 165 

per year. The eight chosen museums were as follows: American Museum of Natural History, 166 

USA (North America), National Museum of Natural History, Smithsonian Institution in USA 167 

(North America), Royal Tyrrell Museum in Canada (North America), the Natural History 168 

Museum in UK (Europe), Muséum National D'histoire Naturelle in France (Europe), 169 

Museum Für Naturkunde in Germany (Europe), National Museum of Natural History in 170 

Tokyo, Japan (Asia), and Museum of New Zealand Te Papa Tongarewa (Oceania). The 171 

results are shown in Table 1.  172 

  173 
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“DIGITAL SNATCH” DISPLAYED OBJECTS  174 

In the National Museum of Nature and Science in Tokyo, Japan, the photo policy is 175 

shown at every building entrance, booklets, and on its website [16]. We were able to obtain 176 

photos without violating any of the museum’s photo policies of the National Museum of 177 

Nature and Science in Tokyo, Japan, and we used these to generate 3D models of decent 178 

quality and a virtual commercial product from the photogrammetry-based 3D model (Figure 179 

3). We spent only a few minutes photographing the objects and used all the photo and video 180 

data to create the models. Based on photos and videos taken through a glass wall, we 181 

obtained 3D models of objects displayed below eye level at sufficiently good quality for 182 

printing, selling, or sharing (Figures 2A and 2C). On the other hand, complete 3D models 183 

were not acquired for large specimens or those displayed in high places because the 184 

dorsal/backside of the specimens could not be reached by visitors. 185 

 The Hyaenodon and Camarasaurus skull specimens were not displayed under 186 

suitable photographic conditions for photogrammetry. The exhibition hall had variable light 187 

conditions ranging from dark (dawn) to bright (daytime) modes. Even so, the software 188 

algorithms were able to align photos to generate 3D digital models that retain the extreme 189 

morphological details of the surface. Once the 3D models are uploaded to online data-sharing 190 

platforms, such as Sketchfab [17] or pinshape [18], they can be distributed rapidly. A third 191 

party can download them to make commercial products for profit. This “digital snatch” of a 192 

museum exhibition is easier than ever because of widespread advancements in 193 

photogrammetry techniques. Currently, the market price of photogrammetry software ranges 194 

from hundreds to thousands of dollars (e.g., Reality Capture [19], Agisoft Metashape [14], 195 

3DF Zephyr [20], ReCap [21]). There are also free, open-source photogrammetry programs 196 

such as 3DF Zephyr Free (3D Flow) and smartphone applications (e.g., Qlone: EyeCue 197 

Vision Technologies). A “digital snatch” would potentially reduce museum profit, which 198 
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might be a critical issue for privately-owned museums. Although many natural history 199 

museums are managed as public properties, not all museums are publicly funded, as in the 200 

National Museum of Nature and Science, Tokyo, Japan.  201 

  202 
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MEGA NATURAL MUSEUMS PHOTO POLICIES 203 

The photo policies of eight mega natural history museums in North America, Europe, 204 

Asia, and Oceania are listed in Table 1. We compared private use regulations, non-205 

commercial use, and secondary use. All museums permit personal use of their exhibition 206 

photos and restrict commercial use by requesting application forms (along with monetary 207 

charges in some cases), whereas non-commercial cases are handled in various ways. Among 208 

the museums listed in Table 1, only two museums (the American Museum of Natural History 209 

and the National Museum of Nature and Science) state policies for secondary use. These say 210 

that museum visitors and the people who download photos collected by museum visitors 211 

must use them in a personal capacity (Table 1). 212 

Importantly, we emphasize that there should be no conflict between public property 213 

and limiting data leakage. For example, the 3D model of the most famous dinosaur, the 214 

Tyrannosaurus rex, known as “SUE” (PR 2081), is officially available for education and 215 

creation on the official Sketchfab account of the Field Museum [23], but the data is not 216 

downloadable. This is an excellent example of releasing 3D data while retaining the 217 

copyright. Whether user-generated 3D data of displayed objects is appropriate, if museums 218 

prefer to control the secondary use of these data, conventional photo policies (e.g., no flash, 219 

no tripod stands) are insufficient. 220 

 221 

  222 
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CC 0 IN NATURAL SCIENCES 223 

 The Smithsonian Institution (including 19 museums, 12 libraries, nine research 224 

institutes, and one zoo) announced the launch of the Smithsonian Open Access wherein 2.8 225 

million of their digital collection images were released into the public domain [24]. Under the 226 

CC0 policy, digital images including 2D and 3D data of the Smithsonian collections 227 

published by the Smithsonian Institution [24] can be used without permission and payment 228 

for any purpose [25]. Creative Commons (CC) licenses are standardized “communication 229 

tools” for creators to give various degrees of permission to share and use their creative work. 230 

CC licenses are standardized ways of granting public permission to use their work under 231 

copyright law. There are six different license types: CCBY, CC BY-SA, CC BY-NC, CC 232 

BY-NC-SA, CC BY-ND, and CC BY-NC-ND. CC refers to Creative Commons, BY means 233 

that the creator must give original credit, SA means that users must share Adaptations under 234 

the same terms, NC means that only noncommercial uses of the work are permitted, and ND 235 

means that no derivatives or adaptations of the work are permitted. In addition, CC licenses 236 

have a subcategory CC0. CC0 means “no rights reserved,” waiving all rights of creators and 237 

placing their work as much as possible in the public domain in that users can reuse these 238 

works for any purposes without restriction under copyright or database law [26]. In the case 239 

of the Smithsonian, this effort has the imprimatur of its administration. Regarding the 240 

Smithsonian OA, Smithsonian Secretary Lonnie G. Bunch III stated that the institutional 241 

effort aimed for “viewers to become collaborators to engage critically, to think expansively, 242 

to imagine freely”[27]. Before the CC0 policy, the Smithsonian Institution allowed users to 243 

download their copyrighted data under their original policies: for non-commercial and 244 

educational uses, subject to fair use under copyright law. The new CC0 policy opens the door 245 

of the Smithsonian Institution to people in countries that do not declare fair use, such as 246 

Japan, where we are located. By becoming the first natural history museum to enact the CC0 247 
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policy for 3D datasets, they showed that museum collections belong to the public common 248 

and removed economic and legal barriers which promote equity by permitting anyone in the 249 

world to make creations based on their exhibited collections. 250 

 The Natural History Museum in London and the Field Museum also released 2D 251 

images with limited data under the CC0 policy, but these do not include 3D models [28,29]. 252 

The former museum has released many downloadable 3D models of important specimens 253 

(e.g., Darwin’s fossil collection: The Natural History Museum, 2017) under the CC BY-NC 254 

4.0 license, but not the CC0 license. Similar efforts have been undertaken by other small 255 

museums (e.g., Western Science Center: [30] Charleston Museum: [31]; College of 256 

Charleston: [32]).  257 

  258 
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DESIRABLE PHOTO POLICIES TUNED FOR 3D DATA  259 

Open-access sharing platforms for 2D and 3D images are increasingly popular, and 260 

some of them explicitly state their copyright policy and other terms of use both for data 261 

authors and users. In some cases, uploaders (e.g., data contributors as well as data authors in 262 

most cases) can determine the copyright holder by selecting copyright options during the 263 

uploading process, which may become an issue as discussed below.  264 

In paleontological research, 3D digitization and imaging techniques have already been 265 

used as research tools (e.g., [33–36]); however, it is only recently that research-driven 266 

archives such as Digimorph [37] and MorphoSource [38] have become accessible to a more 267 

general audience who are curious to see 3D models of organisms, and allowed them to 268 

download the raw CT data. In MorphoSource, if the restriction option is set by data 269 

contributors (i.e., uploaders, data authors), data users are required to state the purpose of 270 

using the 3D data before they are permitted to download data or send a request for download 271 

directly to the uploader. All data contributors are required to obtain official permission from 272 

specimen owners before uploading (see [39]).  273 

Nowadays, 3D digital models can be shared worldwide through major sharing 274 

websites, such as Sketchfab [17]. In Sketchfab, data contributors can set a Creative Commons 275 

license for each 2D or 3D object, but they are not required to obtain specimen owners' 276 

permissions. In this case, 3D data can easily lose important metadata attributes associated 277 

with the data and specimen, such as the location of the original specimen and specimen 278 

numbers. 279 

Our results show that under general photo policies, visitors can generate 280 

photogrammetry-based 3D models of displayed objects and share these models without the 281 

authorization of museums. If museums desire to restrict unwanted duplicates while 282 



 16 

displaying photos in their exhibition galleries, we suggest creating or revising handling 283 

policies for 3D models of displayed objects and stating these explicitly to visitors. 284 

  285 
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BEST PRACTICES FOR DIGITAL ASSETS OF DISPLAYED 3D 286 

OBJECTS IN NATURAL HISTORY MUSEUMS 287 

 288 

Here, we propose the best practices for museum photo policies that cover the data use 289 

of visitor-created 3D models of displayed objects.  290 

 291 

1) Creating models: State whether museums allow visitors to take photographs to convert 292 

them into 3D models. It is important for each museum to decide on the management of the 293 

3D data of its exhibitions. 294 

2) Copyright of 3D models: Clarify the ownership of any type of 3D model of displayed 295 

objects as a part of photo policies. During the COVID-19 pandemic (2020-ongoing), virtual 296 

reality or augmented reality exhibition could be considered as a new source of museum 297 

income. A statement about ownership is especially important when museums plan to sell 3D-298 

printed replicas or other products,  299 

3) Commercial versus non-commercial use: Clearly state whether visitors can publish their 300 

models for commercial or non-commercial use. For example, many museums display replica 301 

casts of fossil specimens from other museums. The copyright of the original specimens must 302 

be clarified before publication. Considering these circumstances, we recommend specifying 303 

whether a piece in an exhibit is CC BY-NC-ND. In some cases, museums that release 3D 304 

models on websites (e.g., the Natural History Museum in London and Charleston Museum, 305 

South Carolina in USA) retain the non-commercial use of their digital data in sharing 306 

platforms. The Smithsonian allows for the use of their published 3D models in CC0.  307 

4) Sharing models: Whether museums allow visitors to share photogrammetry-based 3D 308 

models created by museum visitors with anonymous people on the Internet. If allowed, we 309 

recommend that museums request model creators to place the following in their 3D data files: 310 
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scientific information of the objects (e.g., scientific name, locality, housed institution, 311 

specimen number), data acquired to date, data acquisition equipment, and software. The 312 

attribute information is easily lost during any allocation process of the 3D models when 313 

copying and pasting files. However, these metadata attributes are the most valuable 314 

information for museum specimens. If the 3D data retains its associated information, the data 315 

could be used for future educational and research purposes.  316 

5) Clear notification: The above policies must be stated in plain language and easily spotted 317 

by visitors in museum galleries. It would be better to announce these repeatedly in multiple 318 

manners, such as through interactive kiosks, during the ticket-purchasing/reservation process, 319 

or on the museum’s website. We believe that it is important to retain substantial museum-320 

visitor relationships. 321 

  322 
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CONCLUSIONS 323 

This study proposes handling policies for user-generated 3D models of displayed objects. 324 

Open access policies for the reproduction of museum specimens are becoming a global trend, 325 

being promoted and implemented at different rates and in different ways in countries across 326 

the globe. While some institutions have adopted fully open access policies for their 2D and 327 

3D digital data, some museums maintain stricter copyrights. This issue has not been fully 328 

discussed in many contexts, including that of small museums. Cost reduction in 3D-scanning 329 

equipment and photogrammetry software will facilitate the creation of 3D models of objects 330 

displayed in exhibition halls. These “unofficial” models have already been uploaded to 331 

popular data-sharing platforms such as Sketchfab. Once 3D digital models of displayed 332 

objects are created by a third party, rapid online distribution cannot be controlled by 333 

museums that own original models. 334 

335 
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FIGURES AND CAPTIONS 456 

 457 

FIGURE 1 Museum exhibitions using replica fossils. A: An exhibition of the phylogenetic 458 

relationships of ceratopsian dinosaurs using giant ceratopsian dinosaur skull replicas at the 459 

Natural History Museum of Utah, USA; B: the nation’s T. rex (Tyrannosaurus rex specimen, 460 

nicknamed Wankel’ rex, USNM PAL 555000) decapitating a Triceratops horridus (USNM 461 

PAL 500000) at the David H. Koch Hall of Fossils – Deep Time, at National Museum of 462 

Natural History, Smithsonian Institution, USA. 463 

  464 
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 465 

FIGURE 2. Photogrammetry-based 3D models of the Hyaenodon and Camarasaurus skulls, 466 

and their virtual products. 467 

A: Exhibition gallery at the National Museum of Nature and Science, Tokyo, Japan. Fossils 468 

were displayed behind the glass walls. Lighting conditions changed from dawn to twilight; 469 

however, walkways are dim. These conditions are generally not ideal for photogrammetry 470 

[14]. B: Photos of Hyaenodon displayed in a permanent exhibition gallery. These were taken 471 

under museum photo policies and later used to create a photogrammetry-based 3D model. C: 472 

Photogrammetry-based 3D model of Hyaenodon. It was constructed using the Agisoft 473 
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Metashape [14]. D: Original smartphone cover as a virtual product made using the 474 

Hyaenodon model. E: Photogrammetry-based 3D model of the Camarasaurus skull. It was 475 

constructed using the Agisoft Metashape [14]. F: Original mug as a virtual product made 476 

using the Camarasaurus skull model. We merged the Camarasaurus skull model and a 3D 477 

model of a mug in the Meshmixer [15]. 478 
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FIGURE 3. From photographs of a museum exhibit to a 3D-printed product in hand.  480 

Innovation and cost reduction of photogrammetry can assist museum visitors in making 3D 481 

digital models based on photographs taken in the exhibition hall without breaking museum 482 

policies and allow them to publish these to sharing platforms. Illustrated by Hayanon, 483 

Hayanon's Science Manga Studio (https://www.hayanon.jp/). 484 

  485 
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Table 1 Policies about photography in major natural history museums worldwide. 486 

 487 
MUSEUM NAME PERSO

NAL 
USE 

NON-
COMMERCIAL 
USE 

COMME
RCIAL 
USE 

SECON
DARY 
USE 

NUMBER OF 
VISITORS 
(2019) 

REFE
RENC
ES 

American Museum of Natural 
History, USA 

Permitte
d 

Application 
required 

Restricted Restricte
d 

5,000,000 Americ
an 
Museu
m of 
Natural 
History 
(2020), 
Rubin 
(2019) 

National Museum of Natural 
History, Smithsonian 
Institution, USA 

Permitte
d 

Permitted Applicatio
n required 

Not 
mentione
d 

4,200,000 Nation
al 
Museu
m of 
Natural 
History
, 
(2017, 
2020), 
Rubin 
(2019) 

Royal Tyrrell Museum, 
Canada 

Permitte
d 

Permitted Applicatio
n required 

Not 
mentione
d 

1,300,000 Royal 
Tyrell 
Museu
m 
(2020), 
Royal 
Tyrell 
Museu
m 
(2020b
) 

The Natural History 
Museum, UK 

Permitte
d 

Application 
required and/or 
Charge required   

Applicatio
n required 

Not 
mentione
d 

5,424,000 The 
Natural 
History 
Museu
m 
(2020a
, 
2020b)
, Rubin 
(2019) 

MUSÉUM NATIONAL 
D'HISTOIRE NATURELLE, 
France 

Permitte
d 

Application 
required and/or 
Charge required 

Charge 
required 

Not 
mentione
d 

3,325,000 Muséu
m 
nationa
l 
d’Histo
ire 
naturel
le 
(2020a
, 
2020b, 
2020c) 

Museum Für Naturkunde, 
Germany 

Permitte
d 

Permitted Charge 
required 

Not 
mentione
d 

737,000 The 
Museu
m für 
Naturk
unde 
(2020), 
Museu
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 489 

m für 
Naturk
unde 
Berlin 
(2020) 

National Museum Of Natural 
History, Tokyo, Japan 

Permitte
d 

Application 
required 

Charge 
required 

Applicati
on 
required 

2,460,000 Nation
al 
Museu
m of 
Nature 
and 
Scienc
e 
(2020a
, 
2020b)
, Rubin 
(2019) 

MUSEUM OF NEW 
ZEALAND TE PAPA 
TONGAREWA  

Permitte
d 

Permitted Applicatio
n required 

Not 
mentione
d 

1,548,000 Museu
m of 
New 
Zealan
d Te 
Papa 
Tongar
ewa, 
(2019, 
2021a,
b)  


