
A. GEv|tome|x s 240, 180kv CT scanner
B. CT reconstruction workstations
C. 3 axis cross section + 3D view from VgStudioMax 2.2
D. Stages in 3D model creation (image stack > point cloud > 3D mesh                                                                                                                                             
     > 3D object)
E. CT scanning may reveal significant interior structure of specimens                                                                                                                                        
     which may otherwise not appear to be well preserved

,

The American Museum of Natural History, funded 
by the National Science Foundation, is produc-
ing 50 Computed Tomography scans of selected 
microfossil specimens, of which currently 40 are 
complete. 

This will allow researchers to access specimens 
for species identification within a variety of 
fields including research in Foraminifera and 
Ostracoda, e.g. on topics such as climate change 
on a variety of timescales, exploration for natural 
resources, and anthropogenic environmental 
impact. 

In order to convert the CT scans to a usable format, we started by isolating the region 
needed in VGStudioMax 2.2 and extracted the .STL (stereo lithography)  mesh file uti-
lizing the surface extraction feature within the software (each file generally 30-100mb).

Once extracted, we were able to convert the mesh into .u3d ( universal 3D object)  us-
ing Meshlab, which gave us the ability to create 3D pdfs which can easily be shared in 
a low memory format, (generally 1-2mb for microfossils) which gives full control over a 
3D model including exploring chamber size and position while maintaining precise di-
mensions as recorded from the inital CT scan.

This 3D pdf can later be extracted back into a STL format utilizing 3D reviewer for ado-
be acrobat for 3D printing.

The use of CT scans, 3D printing and 3Dpdfs 
can revolutionize the way we study microfos-
sils, allowing researchers to study features of 
specimens that may not have been able to be 
studied. It will also provide tools for researchers 
studying foraminifera without having to visit type 
collections at various institutions or rely on pub-
lished plates/sketches which may contain insuf-
ficient information. In addition, the images are 
visually stunning and document the beauty of 
microfossils.
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A. Makerbot Replicator 2 in the pro-
cess of producing a 3D print of a 
specimen
B. 3D prints of specimens may pro-
vide a way for researchers to ob-
serve structure of various organisms 
in clear plastic acrylic or the cross 
sectioned specimens 
C. 3D pdfs provide researchers a 
means of sharing 3D meshes for 
printing

In this project, we took 
photomicrographs (see 
session no. 219-4) of 
all type specimens and 
CT scans of 40 select-
ed type specimens. In-
ternal structure, when 
visible, is shown by col-
oring the chamber lu-
mina red. A paratype 
of Cibicides fletcheri  
(Galloway and Wissler 
1927) and Uvigeri-
na peregrina (Cush-
man 1923) were further 
studied giving individ-
ual chambers unique 
coloration, document-
ing their ontogenetic 
growth.

Creating a way to share museum collections over 
a web-wiki application and 3D printing as part of 
the AMNH Microfossil Conservation and Rehous-
ing project.
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Specimens from AMNH collections: Galloway & Wissler, 1927; White, 1928/1929; Jennings, 1936; van Voor-
thuysen, 1950; Coryell & Embich, 1937; Weiss, 1955; Punches, 1939; Kellett, 1933; Schmidt, 1939; Khand, 
1979; Coryell & Malkin, 1936; Jennings, 1936; Roberts, 1949.

 Growth patterns of foraminifera can be studied in specimens in which detailed internal structures are preserved, as can be seen in Cibicides 
fletcheri and Uvigerina peregrina

Goals

For a video show-
ing the foramin-
ifera growth cycle 
scan here.


