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Blackmagic URSA Mini Pro 12K
Introducing the world’s  

most advanced digital film camera!
URSA Mini Pro 12K is a revolution in digital film with a 12,288 x 6480 
Super 35 sensor built into the award winning URSA Mini body. The 
combination of 80 megapixels, new color science and the flexibility  
of Blackmagic RAW makes working with 12K a reality. URSA Mini Pro  
12K features an interchangeable PL mount, built in ND filters, dual  
CFast and UHS-II SD card recorders, USB-C expansion port and more.

Digital Film in Extreme Resolution
URSA Mini Pro 12K gives you the benefits of shooting with film including  
amazing detail, wide dynamic range and rich, full RGB color. Incredible  
definition around objects makes it ideal for working with green screen and  
VFX including compositing live action and CGI. Super sampling at 12K means 
you get better color and resolution at 8K as well as smooth antialiased edges.

Cinematic 12K Super 35 Sensor
The URSA Mini Pro 12K sensor has a resolution of 12,288 x 6480, 14 stops  
of dynamic range and a native ISO of 800. Featuring equal amounts of red,  
green and blue pixels, the sensor is optimized for images at multiple  
resolutions. You can shoot 12K at 60 fps or use in-sensor scaling to allow 8K  
or 4K RAW at up to 120 fps without cropping or changing your field of view.

Record to Blackmagic RAW
Blackmagic RAW makes cinema quality 12-bit, 80 megapixel images at up to  
60 frames a reality! Constant quality encoding options adapt compression  
to match the detail of the scene. Constant bitrate gives you the best possible 
images at a consistent file size. You can record to two cards simultaneously  
so you can shoot high frame rate 12K or 8K on CFast or UHS-II cards.

Fast and Flexible Post Production
Shooting RAW in 12K preserves the deepest control of detail, exposure and  
color during post. Best of all, Blackmagic RAW is designed to accelerate 12K 
for post production, so it’s as easy to work with as standard HD or Ultra HD 
files. Blackmagic RAW stores metadata, lens data, white balance, digital slate 
information and custom LUTs to ensure consistency of image on set and in post.

Blackmagic  
URSA Mini Pro 12K

*Camera shown with optional accessories and lens.Learn more at www.blackmagicdesign.com
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VuVolumes.com

(888) 575-1510

Vū Volumes are the 
World’s First Turnkey LED 
Volumes Certified for 
Virtual Production.®® 

Vū is North America’s leading 
provider of Turnkey LED Volumes 
with 3 sizing options availble 
that are Certified for Virtual 
Production® as well as custom 
sizing to fit nearly any studio.

Visit VuVolumes.com today to 
see the innovative technology 
behind the Vū Volume Solutions 
and hear what customers 
from around the world are 
saying about their turnkey LED 
Volumes.  

Vū’s translucent ceiling panels allows light 

and theatrical effects to pass through the 

back of the panels without ever having to 

remove the panel during production.

Vū’s patented embedded 

marker system is the world’s 

first-ever in-panel tracking 

solution for LED volumes.

Connect with a member of 
our team to customize your 
LED volume.

Vū Essential Vū Pro Vū Max

150ft x 26ft100ft x 20ft50ft x 17ft
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Curate your personal portfolio of outstanding photos created 
by some of the world’s finest cinematographers, 

delivered to you complete with a 
museum-quality presentation box.

You’ll find everything in the ASC Gallery at 
store.ascmag.com/collections/asc-photo-gallery

CUSTOM COLLECTION 
OF STILL PHOTOGRAPHY BY 

MEMBERS OF THE ASC
American Society of Cinematographers

The ASC is not a labor union or a guild,  
but an educational, cultural and  

professional organization. Membership is 
by invitation to those who are actively en-

gaged as directors of photography and have
demonstrated outstanding ability. ASC

membership has become one of the highest
honors that can be bestowed upon a

professional cinematographer — a mark
of prestige and excellence.

OFFICERS 2021/2022
Stephen Lighthill

President

Amelia Vincent
Vice President

Steven Fierberg
Vice President

John Simmons
Vice President

Steven Poster
Treasurer

Gregg Heschong
Secretary

Jim Denault
Sergeant-at-Arms

MEMBERS 
OF THE BOARD

Christopher Chomyn
Curtis Clark

Richard Crudo
Frederick Elmes
Steven Fierberg

Edward Lachman
Stephen Lighthill

Steven Poster
Lawrence Sher
John Simmons
Rodney Taylor

John Toll
Amelia Vincent
Mandy Walker

Robert Yeoman

ALTERNATES
Michael Goi

Charlie Lieberman
Suki Medencevic

George Spiro Dibie
George Mooradian

MUSEUM CURATOR
Steve Gainer

Orbiter® is a registered trademark of 
Arnold & Richter Cine Technik GmbH & Co. Betriebs KG.

Learn more about Orbiter:  
www.arri.com/orbiter Open Face DomeSoftbox

Immense versatility 
with outstanding color rendition

With its changeable optics and wide variety of accessories, Orbiter can transform into many different types 
of lampheads including open face, soft light, and domes, to become the perfect light for your application. 

Combining a red, green, blue, amber, cyan, and lime LED, Orbiter’s new light engine ARRI Spectra  
delivers a wide-color gamut and outstanding color rendition across all color temperatures along with  

industry-leading, smooth dimming from 100 to 0%. Explore more, expect more, and order today.

Illumination | Reshaped
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Cooke Americas
cookeamericas.com
T: +1-973-335-4460

British Optical Innovation and Quality Since 1894.

cookeoptics.com
T: +44 (0)116 264 0700

www.cookeoptics.tv www.shotoncooke.com

AnamorphicI 
Full Frame Plus SF 
Primes      From T2.3
Available in Standard and 
SF “Special Flair” versions

Focal lengths: 32, 40, 50, 75, 
85 MACRO, 100, 135, 180mm.

“For the 13 episodes of                                  Season 4, 
co-DP’ed with Franco Tata and Chris Mably, I wanted to 
shoot in both Super 35 style with the Anamorphic/i SF 
and also add full frame format with the Anamorphic/i 
Full Frame Plus SF. Full frame has some distinct 
advantages, in addition to having a cleaner image, 
the camera can be closer to the subject for a more 
intimate feel. Being close to the actor, while seeing 
more background, allows viewers to feel more of the 
relationship between the character and their environ-
ment. Shooting full frame in the virtual production 
environments gives you softer backgrounds, which 
was important to control moiré and other artifacts 
you can get on a LED wall.

I love the Special Flare. They really give me a visual 
playground in which to convey different emotions 
through light, colour, and composition, which is 
perfect for both            and                  that adds 
a lot to the                universe.”

Philip Lanyon CSC
Director of Photography
                           and                                   
Season 2 & 4
Star Trek: Picard
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IN THIS ISSUE WE DISCUSS, among other things, the doc-
umentary Billie Eilish: The World’s a Little Blurry, shot by 
Jenna Rosher — daughter of Charles Rosher Jr., ASC and 
granddaughter of Charles Rosher, ASC.
It is most fitting that we review a film about music, as 

movies have always been married with music. Even when 
there was no soundtrack on the film prints, there was an 
organist or another musician — or even an entire orchestra 
— to accompany the “silent” films.
For many cinematographers, music videos or “rocku-

mentaries” have been an important part of their career as 
an artist. As one of the 12 cinematographers filming Gimme 
Shelter at the Altamont concert, my camera position during 
the Stones’ set was next to Charlie Watts’ drum kit. We note 
with deep sadness Charlie’s passing. Positioned next to one 
of the world’s best rock drummers, it was easy to know how 
to “cover” the music and create an editable sequence — 
knowing there were just two cinematographers on stage 
and not, as is the norm with concerts now, many camera-
people on headsets. Charlie was the backbone of the band, 
and the coverage we needed was obvious by just following 
his musical cues. I noted that the concert at the beginning 
of the Eilish film had few cameras covering the concert, in 
the legacy coverage tradition.
The TV series Loki has its own distinctive soundtrack 

and was shot by Autumn Durald Arkapaw, who is featured 
in this issue’s Shot Craft, and who spent many days with 
her collaborators creating a very contemporary variant on 
the long, long, long tracking shot. Please read about the 
creation of this shot, as many techniques were utilized.
We all have a “soundtrack” of our lives, and we were par-

ticularly moved by Lauren Daigle’s “Hold On To Me” during 
these days:

When the best of me is barely breathin’
When I’m not somebody I believe in
Hold onto me
When I miss the light the night has stolen
When I’m slammin’ all the doors you’ve opened
Hold onto me

Take a listen, as it is one of the soundtracks getting us 
through the pandemic.

Stephen Lighthill  
President, ASC

Stephen Lighthill, ASC at work with country-music star Rose Maddox.

Letter From the President
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Thor’s mischievous brother, Loki 
(Tom Hiddleston), has found himself 
in quite a predicament. He’s been 
arrested by the Time Variance 
Authority for veering off his fated 
path and starting a new timeline 
“branch” that would have spurred 
the beginning of a multiverse. It’s a 
crime he’d never heard of and had 
no intention of committing. Now he’s 
on the run.
Episode 3 of Loki — Disney Plus’ 

latest series within the Marvel Cin-
ematic Universe — sees our titular 
antihero teamed up with Sylvie (So-
phia Di Martino), a female “variant” 
of Loki from yet another timeline, 
as they attempt to escape an 
inhabited moon that’s on the verge 
of destruction. They race through 
the chaos of a neon-splashed city 
to reach the last space-bound 
transport.
The screenplay for the episode 

Anatomy of a Scene: Loki

— titled “Lamentis” and written by 
Bisha K. Ali — described this run 
for their lives as a long-take action 
sequence. In this month’s Shot 
Craft, we’ll take a detailed look 
at this three-minute continuous 
sequence, which was photographed 
by cinematographer Autumn Durald 
Arkapaw.

Determining Direction
The first season of Loki was di-
rected by Kate Herron, a relative 
newcomer whose previous work 
includes the series Sex Education 
and Daybreak. Alongside her for the 
entire season was Durald Arkapaw, 
whose credits include The Sun Is 
Also a Star (AC June ’19) and the 
upcoming Black Panther: Wakanda 
Forever. The duo began discussing 
how to capture this sequence in 
“Lamentis” when they commenced 
prep for the entire season, and 

Herron embraced the “oner” con-
cept very early on.
Prep began in October 2019 but 

was soon halted by the Covid-19 
pandemic. Herron, Durald Arkapaw 
and production designer Kasra 
Farahani stayed active during lock-
down, however. The planning for 
this oner sequence officially took 
about one year — from the start of 
prep until the shoot in Novem-
ber 2020. The extensive rigging 
and pre-lighting took four weeks. 
Farahani kicked off the process by 
designing a 350'x200' circular city 
set that would ultimately be built 
on the backlot at Pinewood Atlanta 
Studios (now Trilith Studios), and 
by creating a cardboard-and-Styro-
foam miniature the filmmakers could 
use to previsualize the sequence. 
The early concept for the sequence 
involved a motorcycle chase 
through the streets, but that idea 

Shot Craft By Jay Holben
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was abandoned in favor of a more 
intimate foot chase interspersed 
with several moments of hand-to-
hand combat. 
“Kate stepped back at one 

point and asked, ‘What does this 
sequence mean? What role does it 
have to play in the story?’ And we 
realized we might be throwing too 
much at it,” recalls Durald Arkapaw. 
“We decided to make it more 
humanistic, and that’s when we 
dropped the motorcycles and went 
with a foot chase.” 

Planning and Preparations
Several iterations of 3D previsu-
alizations were created for the 
sequence by The Third Floor. The 
discussions started with the general 
blocking: Where would the charac-
ters enter, which path would they 
take, what obstacles would they 
face, and how could the shot be 
broken down into smaller pieces to 
be shot over several nights?
“Certain aspects became 

givens,” Durald Arkapaw says. “In 
the story, the dying moon is about 
to be destroyed by a crumbling 
planet above it, so we’ve got to 
look up several times to see what’s 
coming. Since we’re shooting in 
2.39:1, that meant a tilt up, so there 
are moments when we knew we 
were going to look at the planet, 
and those could be natural stitch 
points because we’d be looking at a 
completely CG creation.
“Then Richard Graves, the 

assistant director, timed out the 
sequence, so we knew when the 
practical-special-effects or visu-
al-effects moments would happen, 
and when the actors would be 
running into a certain area and out 
of that area into the next,” the cine-
matographer continues. “Ultimately, 
we decided there would be seven 

In a single continuous sequence, 
Loki (Tom Hiddleston) and Sylvie 
(Sophia Di Martino) attempt to 
escape a dying moon.
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stitch points in the shot, where we 
could break it down into individual 
nights to shoot each portion of the 
sequence.”
From there, the team did a 

physical walkthrough of the sets in 
progress to get a better sense of 
blocking, timing, camera positions 
and story.
To help break up the sequence 

visually, Farahani designed each 
section of the street to have a 
different base color, incorporating 
a large amount of fluorescent paint, 
UV fixtures and retro-reflectant 
lighting. “Kasra is a great collabora-
tor,” says Durald Arkapaw. “He un-
derstands what a cinematographer 
needs, and he’s always thinking 
about that; he’s not just designing in 
a vacuum.
“We tested a number of fluo-

rescent paints under UV light and 
picked the best, and then Kasra 
incorporated UV lighting fixtures 
into the production design so that 
the face of each façade had its own 
source,” she continues. “UV fixtures 
aren’t like normal lighting fixtures 
— it takes several of them to really 
work well, so a lot of them were 
built in. Then the art department 
designed all the LED signs and 
practical lights for the sets, and 
my fixtures foreman, Joel Warren, 
and data team built them RGBDT 
so that we could control any color 
or intensity on the lighting-console 
desk. The hundreds of [signs] were 
[all custom-made fixtures] — they 
did an amazing job. I didn’t do any 
movie lighting from the ground; 
everything was built into the set. 
I kept my lighting to overhead 
soft boxes and edge lights.” Josh 
Thatcher was the lighting-control 
programmer for the show.
Overhead was one construction 

crane and three Pettibone cranes 

with large box-truss softboxes. 
One held a 40'x40' grid with 64 
Arri SkyPanel S60-C fixtures, and 
the other three were 30'x20' boxes 
loaded with 60 S60-Cs. These were 
augmented by six additional cranes 
with Nine-light Maxi Brutes for in-
teractive lighting as the characters 
would make their way through the 
gauntlet. 
“I like cyan moonlight, so we 

colored the SkyPanels a mint-like 
color for the glow coming from the 
planet above — and then feeling 
the warm edge from the explosions 
on the actors with ½ CTS on the 
Maxis,” Durald Arkapaw notes. “We 
had everything connected back to 
the lighting-console desk, so gaffer 
Brian Bartolini and I would look at 
the rehearsals and adjust intensities 
of architectural lighting, as well as 
our overhead planet ambient and 
edges, to shape the light as we 
went along.
“The integrated lighting effects 

supplemented both SFX and VFX; 
for example, when an explosion 
happens, we would shape our light 
on the talent accordingly. We had all 
of that timed out so that we knew 
at 37 seconds, a woman would 
throw a Molotov cocktail, and at 41 
seconds, it would explode and we’d 
add in lighting to supplement. Then, 
at 1 minute 7 seconds, we’d add in 
lighting to simulate a large impact in 
the distance — and so forth.”
Once the choreography was 

roughed out, Durald Arkapaw broke 
down the sequence technically and 
determined that all of it would be 
shot on Steadicam by A-camera 
operator Andrew Fletcher.

Making It Happen
The sequence was shot over five 
nights. Durald Arkapaw shot the 
entire season with Sony’s CineAlta 

Top: Overhead soft boxes provided the key light,  
while LED signs and UV fixtures created the set lighting.  

Bottom: A cardboard-and-Styrofoam miniature of the set for 
previsualization, built by production designer Kasra Farahani.

AMERICAN CINEMATOGRAPHER ASCMAG.COM
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Venice (at a base of 2,500 ISO) and 
custom-tuned T Series anamorphics 
that were expanded for full-frame 
coverage. The oner was photo-
graphed with a 40mm T Series lens.
“The exact methods we used 

for each section of the sequence 
evolved,” says the cinematographer. 
“We really decided things as we 
started to rehearse with the actors 
and realized that Tom is a very fast 
runner. We knew it would be too 
challenging for Andrew to keep up 
with Tom on foot, so we brought in 
a Grip Trix [electric camera car]. We 
knew we wouldn’t use it the whole 
time — there would be moments 
of stepping on or off it. We also 
knew we’d have to build a platform 
for the Grip Trix to ride on because 
the ground was uneven dirt, so we 
started to plan that out. 
“Kate and I worked out the 

general blocking, and then we’d 
say, ‘Okay, we’ve got to force them 

Shot Craft

Top: The set from afar.  
Bottom: Cinematographer  

Autumn Durald Arkapaw plans a shot.

“I put myself in the audience’s point of view and try to 
determine whether what I’m doing feels right and real.”

this way, so what forces them? This 
woman’s going to throw a Molotov 
cocktail, and then they get stopped 
by an explosion here, and they have 
to fight through these people there. 
Through the previs iterations we fig-
ured out where the stitches would 
be, where the visual effects would 
be and where the practical special 
effects would be, but the sequence 
really took shape once we got on 
the ground and walked it.
“For something like this, it’s 

really prep, prep, prep,” she says. 
“You can do as much as you can on 
paper — and with previs, if you have 
the budget — but you also have to 
get out there and follow someone 
around to get a feel for [the block-
ing] and work out the kinks, even if 
you just use an iPhone. A shot like 
this can’t be worked out on the day; 
you’ve got to have it set and then 
finesse the execution of it. A lot of 
what we set on the day involved 

the background players, and our AD 
was really great at that. Get all your 
ducks in a row ahead of time and 
practice as much as you can, and 
then on the day, you’re just having 
fun shooting and making it pretty.
“I’m someone who shoots from 

the heart. I’m a technical nerd, but 
when I’m shooting, if it doesn’t 
feel right and I’m not having an 

emotional response, then I have to 
step back, reevaluate and fix it. I 
put myself in the audience’s point of 
view and try to determine whether 
what I’m doing feels right and real. 
Luckily, Kate appreciates that, and 
our choices for Loki all came from 
the heart.”
For a diagram and breakdown of 

this sequence, see page 14.

Silence of the Tides uses the pure cinematic power of imagery and sounds 
to bring viewers to the Wadden Sea, an extraordinary and sometimes 
surreal landscape along the North Sea coast of northern Europe that is the 
largest wetland in the world and a UNESCO World Heritage Site. The film is 
about the fragile relationship of man and nature. It’s poetic, contemplative 
and astonishingly beautiful, billing itself as “A film that inhales and exhales,” 
like the tides that dominate life there. 

Director Pieter-Rim de Kroon chose to work with Dick Harrewijn in part  
due the cinematographer’s combination of documentary and big-screen 
cinema experience. 

“There’s an emotion to the film,” says Harrewijn. “Pieter-Rim wanted 
to make an observational film with no voice-over – he calls it ‘radical 
observational.’ That meant long takes and steady cameras. It‘s a film 
about the relationship between man and nature. It‘s not a film that tells you 
what to think or how to look. It just gives you an opportunity to look for 
yourself and create your own opinion. And I think that for every person who 
watches the film, there will be a different outcome.”

To bring the concept to life, the filmmakers knew they needed to create 
extraordinary imagery under the worst conditions. They considered 
shooting film, but decided that was not realistic on a project requiring 150 
shooting days over the course of two years, during which they eventually 
generated an estimated 120 hours of footage. Tests led them to the Sony 
F65 because of its high quality and 8K resolution. 

“We really liked the look of that camera, but it didn’t seem suitable given 
the difficult environment,” says Harrewijn. “At the time, the first suggestions 
were being made about the Sony Venice, which seemed very promising. 
Despite being warned against going with a camera that had not yet been 
proven in the field, we made the beautiful, radical decision to go with the 
Venice, which had not even been officially released yet. I’m very happy we 
did. To me, up to today, the Venice produces the best image quality that we 
can find. 

“It‘s the way the Venice captures the natural light,” he explains. “It‘s the 
resolution of the footage. It‘s the way it handles highlights and lowlights, 
but especially the highlights – and the highlights were very important for a 
film like this because it‘s all outside and constantly changing. And before 
we started, we already decided that most of the film would be shot against 
the light. We liked the reflections in the water. We liked the highlights and 
the clouds, and the Venice captures these like no other. It’s the tone, and 
the raw option. There’s a huge amount of headroom in the gain. And the 
codec is incredible, if you look at the file size compared to the image 
quality and the space that you still have in post.”

“The choice between the 6K full frame option or the 4K Super 35 is 
incredible,” says Harrewijn.

To read the full story, visit sonycine.com 

Advertorial Interview
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due the cinematographer’s combination of documentary and big-screen 
cinema experience. 

“There’s an emotion to the film,” says Harrewijn. “Pieter-Rim wanted 
to make an observational film with no voice-over – he calls it ‘radical 
observational.’ That meant long takes and steady cameras. It‘s a film 
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yourself and create your own opinion. And I think that for every person who 
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To bring the concept to life, the filmmakers knew they needed to create 
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shooting film, but decided that was not realistic on a project requiring 150 
shooting days over the course of two years, during which they eventually 
generated an estimated 120 hours of footage. Tests led them to the Sony 
F65 because of its high quality and 8K resolution. 

“We really liked the look of that camera, but it didn’t seem suitable given 
the difficult environment,” says Harrewijn. “At the time, the first suggestions 
were being made about the Sony Venice, which seemed very promising. 
Despite being warned against going with a camera that had not yet been 
proven in the field, we made the beautiful, radical decision to go with the 
Venice, which had not even been officially released yet. I’m very happy we 
did. To me, up to today, the Venice produces the best image quality that we 
can find. 

“It‘s the way the Venice captures the natural light,” he explains. “It‘s the 
resolution of the footage. It‘s the way it handles highlights and lowlights, 
but especially the highlights – and the highlights were very important for a 
film like this because it‘s all outside and constantly changing. And before 
we started, we already decided that most of the film would be shot against 
the light. We liked the reflections in the water. We liked the highlights and 
the clouds, and the Venice captures these like no other. It’s the tone, and 
the raw option. There’s a huge amount of headroom in the gain. And the 
codec is incredible, if you look at the file size compared to the image 
quality and the space that you still have in post.”

“The choice between the 6K full frame option or the 4K Super 35 is 
incredible,” says Harrewijn.

To read the full story, visit sonycine.com 
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Shot Craft

“I love riding on the thin line of focus, I feel it brings out a three dimensional quality that 
just says CINEMATIC.  The Tiffen NATural ND’s give you these possibilities with consistent 
color across thirteen stops of neutral density, along with an Infrared filter that is embedded 
in the glass that keeps colors uniform and brings out incredibly rich skin tones.”

Shane Hurlbut, ASC

©2021 The Tiffen Company. All trademarks or registered trademarks are property of their respective owners.

The Tiffen Company, LLC.
90 Oser Avenue

Hauppauge NY 11788

Learn more about Tiffen NATural ND Filters
tiffen.com/naturalnd

Tiffen Filters have a 10 Year Warranty 
and are Proudly Made in the USA

O U R  M O S T  N A T U R A L ,  N E U T R A L ,
F U L L  S P E C T R U M  L I N E  O F  N D  F I LT E R S ,  E V E R .

Image by Tiffen Imagemaker Chris Ray

Sequence Breakdown
1–2. Steadicam follows behind Loki and Sylvie as they enter the town 
through a tunnel and turn left, heading toward “the Ark” at the end of 
town. Their way is blocked by police and angry crowds. 

2–3. Loki steps up on a crate to get a view over the crowd. Steadicam 
steps onto a platform rigged to a dolly, which booms up as Loki gets on 
the crate. Steadicam moves around to ¾ front shot on Loki, holds, then 
the dolly booms back down as he steps off. Camera follows. A woman 
with a Molotov cocktail runs past camera (STITCH POINT). 

3–4. They turn right and go down the alleyway (Steadicam behind).

4–5. They stop and look up. The camera comes around and then tips 
up to see the planet crumbling above them (STITCH POINT). Camera 
tips back down from the planet and is in a different position (reposition 
happens during stitch) on the actors. They start to advance down the 
street, camera is behind them (STITCH POINT to replace actors with 
stunt performers).

5–6. An explosion blows them back (STITCH POINT for replacing stunt 
performers with actors).

6–7. Loki gets up from the explosion and he and Sylvie are on the run 
again. Steadicam follows.

7–8. They enter a ramen shop and fight their way through it. Steadicam 
follows the action by tracing around the perimeter of the shop as they 
fight. 

8–9. They exit the shop through the window. Sylvie sheathes her ma-
chete (STITCH POINT). 

9–10. Steadicam is now on a Grip Trix in front of talent. They run down 
the street (Steadicam leading). They take momentary shelter, a girl 
runs by (Steadicam steps off Grip Trix and camera is behind them), and 
they look up at an explosion and a large antenna array falling (lighting 
effect/STITCH POINT).

10–11. Camera repositions on Grip Trix. It tips down, following the 
antenna array. Loki and Sylvie turn and run away from the array, with 
the Grip Trix leading them down the street. Having circled the set, 
they’re now back at the point where they started. Loki uses his magic 
to stop a building from falling on them. Steadicam steps off the Grip 
Trix (STITCH POINT).

11–12. Loki and Sylvie run down the long street and fight their way to 
the end. Steadicam circles around them as they fight. At the end of 
the street, they see the Ark explode; the way out is gone. Steadicam 
circles around for Loki’s reaction. 

In this diagram of the set, the yellow-shaded numbers indicate the locations referred to below.
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color across thirteen stops of neutral density, along with an Infrared filter that is embedded 
in the glass that keeps colors uniform and brings out incredibly rich skin tones.”
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Memory Games
Paul Cameron, ASC deploys projection and virtual-production  
techniques to simulate 3D holographic imagery — live and  
in-camera — for director Lisa Joy’s Reminiscence. 
 By Noah Kadner
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R ising sea levels have transformed Miami into a city of 
canals and waterlogged streets, and a new consum-
er enterprise has emerged amid the societal despair 
— the selling of memory-retrieval and visualization 
services to nostalgic citizens. It’s the year 2050, and 
business partners Nick Bannister (Hugh Jackman) and 
Emily “Watts” Sanders (Thandiwe Newton) are work-

ing with a new client, Mae (Rebecca Ferguson), an alluring femme fatale 
whose desire to look into her own history kicks off a murder investiga-
tion that has a potentially dark connection to Nick’s past. 

Central to the plot of the sci-fi noir thriller Reminiscence — shot by 
Paul Cameron, ASC, and written and directed by Lisa Joy — is a mas-
sive, circular holographic screen that projects memories as they are 
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Previous pages: Nick Bannister (Hugh Jackman, left) studies  
a hologram of Mae (Rebecca Ferguson) in Reminiscence.  
This page: Jackman interacts with the projection onstage in real-time.

experienced by Bannister’s sedated and electrically stimulated custom-
ers. Cameron was instrumental in creating the effect in-camera, using 
a projection system that worked in tandem with virtual-production 
technology.

Commencing Collaboration
Cameron — whose work has included the HBO series Westworld and the 
features Collateral and Pirates of the Caribbean: Dead Men Tell No Tales — 
photographed the picture over 51 days, beginning in October 2019, on 
location in Miami and New Orleans. Joy asked him to shoot Reminiscence, 
her directorial debut, after the two had collaborated on the successful 
Westworld series. Says Joy, “Is there any other choice than Paul? He un-
derstands beauty and how to capture a moment. I don’t use technical 
jargon, and I tend to come at the work from a more poetic place. Paul 
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understands the poetry, emotion and soul of a scene and a character.” 
Cameron first heard about the concept for the feature while shooting 

an episode of Westworld directed by Jonathan Nolan, Joy’s husband and 
producing partner. “I fell completely in love with the script,” the cine-
matographer recalls. “We put together a teaser for the project, and I shot 
some drone footage down in Miami to help sell the concept. Lisa put in 
a call to Hugh to do some voiceover work for the teaser, and we shopped 
it around at the 2019 Berlin International Film Festival. Warner Bros. 
picked it up, and six months later, we were scouting in Miami.”

Crafting a Hologram
While creating the illusion of a 3D hologram entirely in postproduction 
would have been simpler, Joy and Cameron labored intensively to make 
it work as a practical effect that the actors could interact with onstage. 

“Hugh Jackman told me, ‘I can’t imagine not having had the projected images to react to.’”
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This page: Paul Cameron, ASC (at camera)  
and gaffer Ian Kincaid eye a shot. Opposite:  
A 3D CAD environment was employed to help determine 
camera angles for capturing projection material.

“Similar to [LED] volume cinematography, 
the projections are mapped to the 
perspective of camera position.”

Cameras and Lenses
Paul Cameron, ASC notes that Reminiscence writer-director 
Lisa Joy and her husband, Jonathan Nolan — co-creators of 
HBO’s Westworld, on which Cameron has served as cinema-
tographer — are “major film advocates who want to shoot 
everything on film, and so do I. However, it became evident 
early on that in order to shoot the hologram projection live, we 
would need to shoot at extremely low light levels. That led us to 
the Dual Base ISO — in particular the 2,500 ISO mode — of the 
Sony CineAlta Venice.” 
Cameron paired the Venice with Cooke Anamorphic/i SF 

2x lenses. Says DIT Michael Romano, “The Cooke anamorphic 
lenses cover the sensor well in the 4K 6:5 mode, which is what 
we shot as our primary format to arrive at a 2.39:1 aspect ratio.” 
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Visual-effects supervisor Bruce Jones was a guiding force in the pro-
duction of the effect, which was accomplished by combining projection 
mapping with virtual-production techniques.

Projection mapping is a methodology used to project imagery onto 
a three-dimensional object, with the image maintaining proper pro-
portions despite any irregular geometry of the object’s surface. “Our 

WORLD-LEADING TECHNOLOGY FOR  
LED-ON-CAMERA APPLICATIONS info@bromptontech.com

+44 (0)20 7471 9444

www.bromptontech.com 

Photo credit: MADO XR

BROMPTON LED PROCESSING -  
MAKING VIRTUAL PRODUCTION A REALITY

surface was a roughly hourglass-shaped, highly sensitive fabric called 
Hologauze, which was rigged to a curved truss,” Jones says. The “memo-
ry” footage was front-projected, from outside the circular fabric screen, 
by multiple projectors onto this nearly transparent surface.

To prep the stage for the effect, Jones says, “We mounted three 
Barco UDX-4K40 4K projectors [from the ceiling] at steep angles so the 
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performers could approach the surface with-
out casting shadows. The reason we needed 
three projectors was so we could stitch each 
projector’s image together in order to get to a 
120-degree field of view.” The crew then per-
formed lidar (light detection and ranging) 
scanning of the set, including the Hologauze 
surface and the three projectors in their final 
positions. “Using this model,” he adds, “we de-
rived a computer-generated 1:1 version of the 
real-world space with our own custom-built 
TouchDesigner playback system.”

A Sony CineAlta Venice, which captured 
the actors interacting with the hologram, was 
tracked using OptiTrack infrared motion-cap-
ture cameras. The resulting tracking informa-
tion provided the team with “a render output 
from the perspective of our real-world cam-
era,” Jones says, which allowed for real-time 
calculation of proper parallax. The system thus 
produced a projected “holographic” image, 
with the illusion of three dimensions, which 
appeared properly from the perspective of the 

camera, even as the camera moved. “Similar to 
[LED] volume cinematography, the projections 
are mapped to the perspective of camera posi-
tion,” Cameron says.

Fuse handled operation of the projec-
tors and projection mapping, Profile Studios 
tracked camera motion, and Scanline VFX, 
Rise Visual Effects Studios and Hollywood Vi-
sual Effects created the bulk of the animation 
effects.

Filmmaking Challenges
Though the projected imagery could be cap-
tured onstage with a moving camera, a pro-
nounced shift in camera position would require 
hologram footage that was taken from a dif-
ferent angle. “From the beginning,” Cameron 
says, “the complicated aspect was sitting down 
with the AD staff and the producers to plan 
the three to six hologram angles per memory 
scene, which we’d need to capture in advance. 
All of that had to be calculated mathematical-
ly by virtually walking through the set in a 3D 

“It’s imperative to have a cornerstone in reality, 
so that the effects shine and the actors can 
deliver a performance where you can feel the 
liveliness and immediacy.”

This page, from right: Writer-director-producer Lisa Joy,  
Jackman and Ferguson on set. Opposite: Nick communes  
with holographic Mae, while Emily “Watts” Sanders  
(Thandiwe Newton, in background) operates the machine.
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CAD environment, and figuring out all the angles with Lisa and Bruce 
— which involved working out the camera-lens-to-subject distance, the 
camera-to-gauze-surface distance, the actors’ standing height, and the 
angle of the gauze in relation to the camera.”

In addition to determining the on-set geometry, Cameron also need-
ed to address capturing the live projection at very low light levels. “The 

Hologauze is a sharkskin-like material with reflective silver threads in 
it,” the cinematographer says. He notes that the image “was only about 
25 percent as bright as [traditional] front projection, due to the steep 
throw angles. In the 2,500 ISO mode on the Venice, judging the light 
level by eye was very challenging. I found myself favoring the monitor 
a lot more than the light meter, even after shooting film for years. We 
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Nick and Mae share a connection.    

Finish Lines
While Reminiscence was being color-graded in May and June 
of 2021, Covid-19 safety restrictions meant that Cameron had 
to participate in the process mainly via remote, though he 
was eventually able to work on the final grade in-person with 
Picture Shop senior colorist Shane Harris at the company’s 
Burbank location. “Shane and I sat alone in the theater, 20 
feet apart and wearing masks,” Cameron says. “We’d already 
worked with [DIT] Mike Romano and Fotokem senior colorist 
[and ASC associate] Dave Cole to set a LUT that would emulate 
the look of reversal film stock, so we tried not to deviate too 
much from that style. 
“I oversaw the theatrical version, and then the SDR, HDR 

versions with Dave Cole,” Cameron continues. “We did Dolby 
Vision and even Imax versions — which is quite amazing on a 
film like this, because it’s less a big action-adventure and more 
an ‘analog’ romantic thriller.” 
Warner Bros. simultaneously released Reminiscence theatri-

cally and streaming via HBO Max.

“We’re in this evolving moment, and we’re asking 
what a volume is best utilized for, and how 
successful it will be versus other techniques.”
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supplemented the light-spill of the projectors with a lot of off-camera 
wireless LED panels going through a dimmer board. 

“Fortunately, Bruce was able to go in later and use CG to enhance all 
of those projected images exactly as we’d photographed them, and pro-
vide digital mattes for the DI,” Cameron continues. “So we could bright-
en or darken the projection footage separately from the foreground, and 
address anything that didn’t look appealing enough due to the projec-
tors’ keystoning or blending.”

Despite the technical and logistical challenges involved in capturing 
the holographic scenes live, Cameron says he wouldn’t have wanted to 
do it any other way. “There’s a semi-transparent quality to the projec-
tion,” he says, “but we see the windows through the screen of the set, 
and the filing cabinets on the wall beyond that, which would have made 
a bluescreen impossible; it would have just been the actors walking 
around amid a series of C-stands and tennis balls that would give them 
eyelines.”

“It’s imperative to have a cornerstone in reality,” says Joy, “so that the 
effects shine and the actors can deliver a performance where you can 

feel the liveliness and immediacy. The process involved a coordinated 
dance between the actors, Paul, and me. We all had to get into a rhythm 
together and hear the same ‘song,’ figuratively speaking. Given the ac-
tors’ technical skill, I know they would have done an amazing job either 
way — but it’s lovely that instead of looking at a tennis ball, they are 
looking at actual people and images, and experiencing what their char-
acters would have felt if the machine was real.”

Adds Cameron, “Hugh Jackman told me, ‘I can’t imagine not having 
had the projected images to react to.’”

Virtual Outlook
Both Cameron and Jones are also leaning into virtual-production tech-
niques on their upcoming projects. Cameron is working with LED walls 
to execute rear-projection-style shots on Nolan’s upcoming Amazon 
project. Jones is serving as visual-effects supervisor on the Warner Bros. 
production Shazam! Fury of the Gods, which employs a large LED vol-
ume/XR stage. 

“There’s a way to look at this technology, and a need to accept its 
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Tech Specs:

WWW.LEITZ-CINE.COM

OUTSTANDING 
OPTICAL PERFORMANCE

LEITZ ZOOM

limitations,” Cameron says. “The floodgates are busting wide open with 
so many LED volumes being built and directors of photography being 
asked to shoot on them. A volume accommodates certain types of pho-
tography very well, but it doesn’t work for everything. So we’re in this 
evolving moment, and we’re asking what a volume is best utilized for, 
and how successful it will be versus other techniques.”

Of her feature-directing debut, Joy expresses gratitude for her col-
laborators. “When I write, I tend to picture everything in my mind,” she 
says. “This is the film I wanted to make, with surprising amounts of 
beauty, scope and emotion that came from working with a great crew 
and actors. They knew the bones and the feeling of the movie’s soul as a 
baseline, and then we found different moments within that to let them 
all shine.”   

2.39:1
Cameras: Sony CineAlta Venice, DJI Zenmuse X7 (drone),  
Arri Alexa Mini (drone)
Lenses: Cooke Anamorphic/i SF, Leitz Summilux-C (drone)

“We all had to get into a rhythm together  
and hear the same ‘song.’”

A-camera/Steadicam operator Chris Haarhoff captures 
Ferguson’s character as she navigates a submerged city.
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Billie Eilish made her mark with a voice that’s raw, real 
and intimate — so it stands to reason that any docu-
mentary about her should follow suit. And what’s more 
raw, real and intimate than cinéma vérité?

The Apple TV Plus documentary Billie Eilish: The 
World’s a Little Blurry is true to form. Up close and 
personal, it follows the singer from her viral break-

through with her debut single “Ocean Eyes,” recorded at age 13, to her 
five Grammys by age 18. (She has since added two more Grammys to her 
impressive list of accomplishments.) During the pivotal year when Eil-
ish and her brother Finneas wrote, recorded and toured to promote her 
first studio album, When We All Fall Asleep, Where Do We Go?, director R.J. 
Cutler and cinematographer Jenna Rosher stuck close by. The vérité vet-
erans captured not only Eilish’s meteoric rise, but also the siblings’ DIY 
music-making process, the stress of touring, and quotidian moments at 
home with their parents. Their record of this journey is a coming-of-age 
story as well, with all the signs of a teen growing up: getting your driver’s 
license and first car, the travails of having a largely absentee boyfriend, 
goofy handshakes with your brother, and, since this is Billie Eilish, con-
necting with fans on Instagram Live with a pet tarantula crawling up 
your shirt.

Everything 
 She Wanted
Cinematographer Jenna Rosher captures  
the whirlwind rise of pop star Billie Eilish. 
By Patricia Thomson
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Preceding pages: Billie Eilish in concert. This page: Cinematographer 
Jenna Rosher (sporting an ASC cap that belonged to her father) 
captures a moment with Eilish, as director R.J. Cutler (background,  
in sunglasses) observes.

Cutler cut his teeth on vérité. His first film as a producer was D.A. Pen-
nebaker’s The War Room, which documented Bill Clinton’s 1992 presi-
dential campaign, and he went on to direct multiple vérité films about 
pivotal figures in the zeitgeist, including political commentator Oliver 
North (A Perfect Candidate) and Vogue editor-in-chief Anna Wintour (The 
September Issue, see AC April ’09). 

Cutler had previously worked with Rosher on a short about L.A. chef 
Jon Shook, titled Fish, and he was a longtime fan of her work with doc-
umentarian duo Heidi Ewing and Rachel Grady (Call Your Mother, Jesus 
Camp, Norman Lear: Just Another Version of You). Plus, he needed a cin-
ematographer in L.A. who would be willing to come to Eilish’s house at 
the drop of a hat for an entire year. Rosher was all in. “If it’s a long proj-
ect, documentaries often have multiple DPs,” she says. “But right from 
the beginning on this one, I thought, ‘I want to make this my own. I want 
to have some ownership in the visual storytelling.’ So I just made myself 
available whenever they needed me.”

She’d clearly caught Cutler’s contagious enthusiasm about the 
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up-and-coming singer. “R.J. came to me and said, ‘There’s this incredi-
ble artist that’s come my way: Billie Eilish. I have no doubt this person’s 
going to go somewhere, and I want to make a movie,’” Rosher recalls. 
Shooting began in February 2019, when Eilish had just turned 17. The 
film’s pre-2019 footage was largely shot by Eilish’s mother, actor Maggie 
Baird, on her cellphone. Baird also had the foresight to set up GoPros 
in Eilish and Finneas’ bedrooms, where their composing and recording 
happens, and to record their activities with an iPhone. Altogether, the 
family gave Cutler 500 to 600 hours of footage, supplementing the 1,000 
hours his team shot.

Rosher got her wish about owning the visuals, since The World’s a 
Little Blurry was largely a single-camera shoot, including most of the 
concert footage. Cutler explains the film’s aesthetic: “I wanted the same 
kind of intimacy in performance that we were aiming to achieve in day-
to-day life. I wanted you to feel Billie breathing. You were in the moment 
with her. I certainly didn’t want it to be what we’ve become familiar with 
[in concert films]: the swooping camera and shooting that’s all about 
technology. I was aspiring to the kind of shooting that defined Gimme 
Shelter. I was thinking about that first Madison Square Garden perfor-
mance in Gimme Shelter, and I wanted that intimacy. I wanted a rawness, 
a presence. I wanted something very Billie.”

In fact, Gimme Shelter, directed by the Maysles brothers and Charlotte 
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“I wanted the same kind of intimacy in 
performance that we were aiming to achieve in 
day-to-day life.”
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Top: Blue light conveys a melancholic tone. Bottom: Eilish 
struggles through a recording session with her brother, 
Finneas, who co-writes and produces her songs.

Zwerin, and Pennebaker’s Dont Look Back were the only two touchstones 
Cutler ever referenced. “It was such a freedom to know we wouldn’t have 
to do sit-down interviews,” says Rosher. “We knew this person was on 
a journey. There were a lot of hints that Billie was going to explode in 
some way.” 

Third-Generation Cinematographer
As a third-generation cinematographer, Rosher’s career path seemed 
preordained, but she didn’t take to it immediately. 

Her grandfather, Charles Rosher, was a founding member of the 
American Society of Cinematographers, a favorite of actor-producer 
Mary Pickford, and a two-time Academy Award winner. (One of those 
honors, shared with ASC member Karl Struss for their work on F.W. 
Murnau’s 1927 classic Sunrise: A Song of Two Humans, was the very first 
Oscar awarded for cinematography.) “I feel a deep connection to him, 
even though I never met him,” Rosher says, adding, “There was a bit of 
documentarian in him. When he went to film Life of Villa, [a 1912 docu-
mentary about Pancho Villa,] he was actually filming in Mexico during 

“We knew this person was on a journey.  
There were a lot of hints that Billie was  
going to explode in some way.”
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Top: Rosher (with camera) records during a rehearsal, while Eilish’s 
mother, Maggie Baird (center, in gray hoodie), keeps a watchful eye on 
her daughter. Bottom: Eilish enjoys a low-key moment at home with her 
father, Patrick O’Connell.

the Revolution.” 
Her father, Charles Rosher Jr., ASC, followed in Charles Sr.’s footsteps. 

His feature work included the police drama The Onion Field, the Robert 
Altman ensembles Three Women and A Wedding, and commercial come-
dies like Semi-Tough and Police Academy 6: City Under Siege. 

Jenna studied journalism, doing a brief stint in broadcast news before 
entering the world of nonfiction storytelling, which led her to pursue 
her family’s longtime calling. Her first time operating camera was for an 
MTV profile of young people living with HIV. “I found my way to cinema-
tography via the nonfiction path,” she says. 

Lean and No-Fuss
For all of the vérité portions of The World’s a Little Blurry — captured in 
Eilish’s home, backstage, and in vehicles — Rosher shot with a Canon 
EOS C300 Mark II, usually mounted on a monopod. “My profile is super 
narrow,” she says. “It’s lean and no-fuss. Everything I need is on me: 
cards, batteries, lenses. I’m ready to go.” 

Lenses were a mix of Canon models, including an EF 70-200mm 
f/2.8L, an EF 24-70mm f/2.8L, a CN-E 18-80mm T4.4 Cinema Zoom, a 
35mm f/1.4L, and Canon Cine Primes. “I like to shoot vérité on primes,” 
she adds. “If I’m in an environment I can spatially predict, I shoot on the 
magic vérité lens: a 35mm prime. I use a little Cinesaddle for when peo-
ple sit down. And that’s it!”

The crew was lean, too. Typically, just Cutler, Rosher and a sound per-
son were inside Eilish’s house. “[Eilish’s family] eventually became so 
comfortable with us that we could just be in the house, hanging out with 
mom in the kitchen, then make our way into Billie’s room when she had 
something interesting going on there,” Rosher says. 

Adds Cutler, “We have one currency when we make these movies, and 
it’s trust. Billie trusted her, heart and soul. She revealed herself to Jenna 
and Jenna’s camera. You can’t fake that.”

Rosher cites one example: Toward the end of the film, Eilish flips 
through her sacrosanct notebook, which contains notes and drawings 
that grew into the album. She finds a page that cries out with pain and 
depression, with references to cutting. “Wow, I was in such a bad place,” 
Eilish says on camera. Rosher recalls, “She opened up very quickly about 
it. This was many months after she’d written those thoughts and feel-
ings, which were really dark. She was willing to say she was involved in 
self-harm. She says in the movie, ‘I thought I deserved it.’” 

While Interscope Records provided initial funding and Apple Original 
Films acquired the documentary, Cutler had final cut. He didn’t let Eilish 
or her family see any footage until the picture was locked. “I think it’s 
smart of them that they didn’t let me have any say in it, because it shows 
more of my life without me trying to control the narrative,” Eilish said in 
a statement. “To not see the cut of it for so long and not have a real say, 
it was torturous, but I think beneficial in the end, and I’m really happy it 
went like that.”

Eilish only offered suggestions to Rosher for the concert sequences 
— specifically, where to stand so the camera wouldn’t be in her line of 

sight or in the way of stagehands, plus the film’s final shot, with Eilish 
vignetted in blue flared light at Radio City Music Hall. Otherwise, Cutler 
states, “Billie in no way wanted to have control of this.” 

Capturing the Concerts
For the concerts, “Every note I gave Jenna was ‘Don’t move the camera. 
Don’t worry about the edit. Just be with Billie,’” Cutler says. 

“It was a relief to get that direction,” says Rosher — especially when 
she was shooting solo. “It relieved me of any necessity to cover some-
thing. I could just find a frame that felt right and stick with it. I would 
stay on one frame for the whole song and not move it. “I was with Bil-
lie for many, many shows,” she continues, “and over time you start to 

p.28-35 Billie Eilish_v3.indd   33p.28-35 Billie Eilish_v3.indd   33 9/6/21   11:17 PM9/6/21   11:17 PM



34  /  OCTOBER 2021

EVERYTHING SHE WANTED

Rosher backstage with (from left) producer Trevor Smith, Cutler and sound recordist Jae Kim.

anticipate what she’s going to do. Like, I know she’s going to do one of 
those cool moves with her body when she’s dancing, and I know I need 
to be wider so people can see that. Then I know when she’s going to have 
her moment at the microphone and not do anything, so I’d go tighter. 
It was a great direction for me, because it took a lot of the weight off of 
feeling like I need to supply an editor along with what they need photo-
graphically. Instead, you’re supplying a beautiful, intimate moment with 
Billie Eilish.”

On the half-dozen multi-camera performances, Rosher says, “I was 
always with Billie, from backstage leading right up to when she walks 
onstage. Then I would transition to a stage-side camera.” The cinema-
tographer swapped her Canon C300, used on all the solo shoots at con-
certs, for an Arri Alexa Amira or Alexa Mini. Multi-cam concerts at times 
also included a Sony Venice. All cameras were equipped with Arri Signa-
ture Primes or the Angenieux Optimo Ultra 12X 24-290mm T2.8 zoom. 
“We needed a camera in the crowd to capture all of Billie’s amazing fans, 
who are so affected by everything she does,” says Rosher. At New York’s 
South Street Seaport — one of the only multi-camera concerts that ulti-
mately made it into the film — cinematographer Jessica Young focused 
on the crowds while Kenny Stoff was in the front pit. Both played key 
roles at other times, too, with Young shooting an early performance in 
Salt Lake City, and Stoff supervising the official cameras at the Coachella 
music festival. 

Of this latter performance, Cutler says, “Coachella had 14 cameras 
shooting performances. You can’t bring your own — they’re very restric-
tive. Kenny Stoff was leading the camera team, and we had faith in the 
operators he brought onboard. They were kind enough to share their 
footage with us.”

A priceless moment at Coachella — when Eilish meets her childhood 
heartthrob, Justin Bieber — was captured by Eilish’s mother on a cell-
phone. But Rosher got her own moment, backstage at the Grammys, 
when Bieber called to congratulate Eilish on her success. This, too, was 
captured on an iPhone. “The Grammy folks didn’t mind if a member of 
Billie’s entourage had an iPhone, but they controlled the camera crews, 
[who were] cordoned off,” Cutler says. “Well, we didn’t want to be cor-
doned off in the press areas. We wanted to be with Billie backstage, both 
before and after the show. The only way to get that was for Jenna to be 
part of her entourage, shooting with an iPhone [11 Pro].”

Cutler adds, “Jenna was in the moment when Justin Bieber called, and 
it was perhaps as critical a moment as any that night.”

Looking back, Cutler likens that year to riding a wave. “And the waves 
were very high,” he says. Rosher agrees, adding, “We felt blessed. Billie 
was so willing to show everything. Her openness and her raw, real char-
acter were so fun to film. It was just a joyful experience to be there.” 

Tech Specs: 1.78:1
Cameras: Arri Alexa Mini, Amira; Canon EOS C300 Mark II; iPhone 11 
Pro; Sony CineAlta Venice
Lenses: Canon L-series prime and zoom, CN-E prime and zoom; Arri 
Signature Prime; Angénieux Optimo Ultra zoom
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A   U.S. Navy SEAL team drops from a helicopter into the 
San Francisco Bay, under cover of night, and grabs 
hold of diver propulsion vehicles, which thrust them 
through the pitch-black waters. Their mission: to in-
filtrate Alcatraz Federal Penitentiary, or “the Rock,” 
which has been seized by a group of rogue Marines 
who have taken 81 tourists hostage. At the helm of 

the SEAL team is convict John Mason — the only inmate to ever escape 
Alcatraz — who leads the team through the underwater incursion via his 
former breakout route. 

This scenario, a key sequence in director Michael Bay’s action thrill-
er The Rock, helped the movie become one of the biggest blockbusters of 
1996. The film was photographed by ASC member John Schwartzman, but 
the SEAL scene was shot by underwater cinematographer Pete Romano, 
ASC. Romano is one of the field’s foremost experts, with a résumé that 
boasts more than 160 credits, including True Lies, Armageddon, A.I. Artifi-
cial Intelligence, The Life Aquatic With Steve Zissou, The Bourne Ultimatum, 
Inception, Tree of Life, Mission: Impossible — Rogue Nation, Once Upon a 
Time... In Hollywood and Ad Astra.

Of the many sets Romano has worked on, perhaps none felt quite as full 
circle as The Rock — given that the cinematographer took his first dive with 
a camera for the U.S. Navy in 1973. At that point in his life he’d never en-
visioned a career in filmmaking, but it’s precisely the less predictable ele-
ments of his vocation that continue to sustain his passion for it. “Boredom 
has always been my biggest obstacle,” he says. “I barely made it through 
high school because of it. I became a Navy diver because I thought it would 

Hollywood 
Divemaster
Underwater-cinematography 
expert Pete Romano, ASC 
on his career and the 
discipline’s advances.
By Rachael K. Bosley
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The Island (previous spread)
“Those lines on a blackboard to my left are a focus chart. Behind Scarlett [Johansson] is one of our safety stunt crewmembers, and as soon as she 
gives him the sign, he’ll come in with her regulator. That yellow fan gets her hair flowing and gown moving. If we need just a little circulation, we’ll 
use a fin instead, but we wanted more for this. The HydroFlex stainless-steel shot bags on Scarlett’s feet stabilize her and give her the control to 
perform. They’re probably 15-pounders, and she could slip her feet right out of them. Next to her right foot is an ankle weight we didn’t need.”

“I realized pretty quickly that I’d need 
to build my own equipment in order to 
pursue my goals.”
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Ballers (pictured, left)
“We’re at Acton Water Stage, and 
the pool’s surrounded by custom 
blacks. We also put a scaffolding 
tent over this end of the pool 
with a silk on it to create a soft, 
shadowless palette. The fiberglass 
ladder I’m on is one of my favorite 
tools. I use it as a stable perch 
when we’ve set up a shot and 
are waiting for the actor to get 
ready. Sometimes I use it as a 
launching pad and then swim in 
to do a smooth move. Sometimes 
I’ll have talent on the ladder with 
me, like if we need a close-up and 
the actor is apprehensive; they 
can stand on the ladder with their 
head above water and then drop 
down to a seat when it’s time to roll 
camera. Sometimes I use a ladder 
to execute a shot.
“In Transformers: The Last 

Knight, there’s a scene where Mark 
Wahlberg is sinking, and Josh 
Duhamel swims down, grabs him 
by the hand, and pulls him back 
up. I put Mark on the lower part of 
the ladder with a hookah rig and a 
mask; Josh, with another hookah 
rig, was holding onto the top of the 
ladder, and I was hanging onto the 
ladder between them. Mark’s hand 
came up, Josh’s hand came down, 
and boom, I got the shot. You need 
control to get a precision shot like 
that underwater.”

ALL PHOTOS COURTESY OF PETE ROMANO, 
ASC. THE ISLAND PHOTO (PREVIOUS 
SPREAD) BY CHIP MATHESON. BALLERS 
PHOTO (THIS SPREAD) BY NICHOLAS  
“SODAPOP” FRANCHOT.

be exciting, and I was bored processing grip-and-grins at [Naval Air Sta-
tion] Point Mugu. I’d never dove! I’ve just gotta move!”

In many respects, Hollywood was ready for someone like Romano by 
the time he landed his first industry job: assisting underwater cinema-
tographer Al Giddings on For Your Eyes Only (AC Aug. ’81). As an experi-
enced diver and photographer, he was a novelty on set. “For many years, 
the chance of successfully filming underwater on a movie was less than 
50-50,” he says. “Most of the time, you could find a guy who kind of knew 
how to dive and tell him where to point the camera, or you’d find some-
one who really knew cameras but was worried about drowning and get-
ting the shot at the same time.”

Reliable equipment was another problem, so Romano, following ad-
vice from Giddings, learned machining. “In those days you were lucky 
to find equipment that didn’t flood and let you understand where your 
frame was,” he says. “No kidding — it was a lot of wind-up Bolex camer-
as and old, incandescent Birns & Sawyer lights. I realized pretty quickly 
that I’d need to build my own equipment in order to pursue my goals.”

Romano built his first underwater housing, designed to be used with 
Cinema Products’ 16mm Gizmo, in the machine shop at Industrial Light 
& Magic, where he was assisting visual-effects cinematographer and  
future ASC member Bill Neil on such projects as Poltergeist and E.T. the  
Extra-Terrestrial (AC Jan. ’83). He worked on the housing in his spare 
time, calling it the HydroFlex.

A few years later, he built three housings for the Arri 35-3 in the ma-
chine shop at another VFX house, Boss Film Studios. The 35-3 was the 
go-to 2nd-unit camera of its day, and Romano’s brand-new HydroFlex 
housings were soon in demand. A business was born that continues 
today.

Romano credits his early VFX experiences not only with helping him 
birth HydroFlex as a company, but also elevating his underwater work. 
“Thanks to that foundation, I know how to cheat the frame. In that void 
of a background, there are so many ways to use the camera to help tell 
the story and get the shot.”

Romano also strove to advance underwater lighting. Incandescents 
were the norm until the mid-1980s, when Romano and Richard Mula, 
his business partner at the time, adapted HMIs for James Cameron to 
use underwater on The Abyss (AC Dec. ’89). But Cameron had to be con-
vinced. “Jim was adamant that he wanted a 10K incandescent,” Roma-
no recalls. “I said, ‘We can’t do that. It’s so big you’d need at least 500 
pounds of ballast to get it underwater.’ I knew a 1.2K HMI was best for 
the job in terms of size, intensity and beam penetration, but Jim was 
having none of it. So I set up a test.

“I put a 20-by-20 silk on a frame and set up a 10K, a 5K and a 2K, and I 
had a 1.2K HMI off to the side. I threw on the 10K, and the Spectra analog 
meter went up to a 5.6. Jim said, ‘That’s it, that’s exactly what I want!’ 
Meanwhile, Richard and I had ramped up the HMI, which was ready to 
go. So I said, ‘Kill the 10K and put on the 1.2K.’ Jim glared at me, but when 
that light came around and hit the Spectra, the light meter’s needle bur-
ied itself on the far end. Jim said, ‘Okay, I get it.’ The 1.2K became the 
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lynchpin for all the underwater lighting in The Abyss.” (In 1990, Romano 
and Mula shared an Academy Technical Achievement Award for the Sea-
Par 1.2K underwater HMI.)

Fluorescent lighting was the next trend, and today, Romano is seeing 
great demand for underwater LEDs. “The flexibility that LEDs give you 
is great, and I think they will ultimately become more powerful,” he says.

He expresses less enthusiasm for the film-to-digital transition. “A 
housing designed for a specific film camera was useful for a dozen years 
or more, easy, but you’re lucky to get a year out of one designed for a spe-
cific digital camera,” he says. “The cameras come and go all the time, and 
there’s no standardized shape. When digital came in, I had to rethink my 
whole approach so I could continue shooting.”

Romano has adapted a custom housing he made for a film camera 
in 1997 to work with many current digital models. He explains, “I orig-
inally made the housing for a 35-3 with Panavision lenses and a cus-
tom, straight-backed magazine so Caleb Deschanel [ASC] could do some 
shots off the end of a crane for Message in a Bottle. The rear part of the 
housing is exactly what it was in 1997, but I’ve redesigned the interior to 
accommodate about 28 different cameras, by using varying base plates 
and connectors.”

Camera size is another concern in the digital age. “Underwater, small-
er is not better,” he says. “Underwater operating is about buoyancy and 
balance. When you get down to these prosumer-size cameras, the hous-
ing doesn’t have much mass, and it’s not as easy to control.

“With the more typical camera size, once we put the housing together 
with the motors, the lenses and the batteries, we add a variable weight 
until that housing floats perfectly level and weighs about 2 pounds un-
derwater. That creates an amazing tool that can do some very controlled 
underwater shots. By using a light finger touch on two handles and iso-
lating my arms from my legs, I can swim that camera as fast as I can kick, 
and no movement is transferred to the camera.

“Of course, my own buoyancy is a factor, too. If I have to boom up 
or boom down when I come in on an actor, I trim my buoyancy so that 
if I take a full breath, I’ll rise, and if I dump my air, I’ll drop down. It’s 
like three-dimensional Steadicam work — when you connect with the 
frame, you can feel it. There’s nothing better!”

Romano has collaborated with directors as spontaneous as Terrence 
Malick and as rigorous as Christopher Nolan. “Terrence can describe the 
frame with such emotion that it amazes me. On The New World [AC Jan. 
’06], he sent me off with [Q’orianka Kilcher, playing Pocahontas] and a 
crew and said, ‘Have a good day.’ Having that trust gave me the confi-
dence to really explore some shots. On The Tree of Life [AC Aug. ’11], we 
were in real rivers; he wanted natural water. When Jessica Chastain is 

“When digital came in, I had to 
rethink my whole approach so I 
could continue shooting.”

On Our Cover:
Journey 2: The Mysterious Island
 “That’s me and The Rock [aka Dwayne Johnson, who is throw-
ing a harpoon]. Peter Chesney, an incredible special-effects su-
pervisor, designed this cylindrical tank onstage in Wilmington, 
North Carolina. It was welded plate, 60 feet in diameter and 16 
feet deep. I think we had Nine-lights on tracks overhead so we 
could roll them around.
“The biggest concern I have when I’m doing greenscreen 

work is the clarity of the water — it must be clean. You need to 
have a sharp edge in order to pull your subject out of that green 
environment, and if the visibility is marginal, you won’t have 
sharp edges if you move a bit away from your subject. Spill can 
be a factor underwater; you can’t be too close to the actor, and 
with turbid water you’re just stacking that dirt throughout the 
frame.
“This is the only square housing I’ve ever made, and it was 

actually a lot of fun to put together. A box is the opposite of 
what you want for an underwater housing — hydrodynamically, 
you can’t do better than a circle — but I was filming with two 
SI-2Ks in an Element Technica Neutron 3D rig, and if I’d put that 
in a tube, it would have been huge. We called this housing ‘the 
Borg,’ after the Borg Cube in Star Trek.”

— Pete Romano, ASC 

PHOTO BY LOREN ELKINS.
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underwater in a blue gown, she’s performing to camera with no air, and 
it’s just beautiful. (See photo on page 45.)

“Chris Nolan is a take-no-prisoners guy — if it goes wrong, you’ve 
gotta wear it — but he has a sense of humor, too. On Inception [AC July 
’10], we were filming all the actors in a van underwater, and I blew a shot. 
We did four or five takes where I was crawling through the van, pulling 
focus, framing as I go, going back-and-forth to all the actors, and then 
we popped up and Chris said, ‘That’s great, now get a shot that stays 
on Ellen [now Elliot] Page.’ We went back down to do it, and when I got 
there, I accidentally cracked the camera left, heading for another actor. I 
popped up again, and before anyone else could speak, I said, ‘Permission 
to redeem myself, sir!’ and Chris said, ‘Granted! You were distracted by 
the background. Let’s go again!’

Romano adds, “I’m so lucky to work with all of these people at the top 
of their game.”

“Underwater operating is about 
buoyancy and balance.”

The Life Aquatic With Steve Zissou
 “This was one of the most fun times I’ve ever had on set, 
especially with Wes Anderson on the underwater speaker 
giving direction to the actors [from left: Owen Wilson,  
Bill Murray and Willem Dafoe]. You could hear Wes saying  
the lines and laughing! We shot this at Cinecittà on the  
Fellini Stage, and this whole undersea forest was built  
in a portable tank brought in from the U.K.”

A.I. Artificial Intelligence
“We shot this at Sony Pictures Studios’ Saucer Tank,  
which no longer exists. We’ve got two 1Ks backlighting  
Haley Joel [Osment], and the safety diver at right has  
Haley’s regulator. Determining how much light to use 
underwater depends greatly on the conditions of the  
water, but we also look at it artistically. This isn’t 
documentary, and underwater is a realm not many  
people have seen, so you have some dramatic license.  
When you’re doing night-for-night work with a blacked-in 
pool, you need some turbidity [cloudiness] in the water 
so you don’t see the blacks behind the subject. You can 
backlight the talent and the turbidity adds shards,  
bringing the light to life.” 

THE LIFE AQUATIC PHOTO BY MARIAN ZURICH. 
A.I. PHOTO BY CHIP MATHESON.
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Collaboration, he stresses, is especially crucial in underwater work. 
“Some people have real phobias. Underwater cinematography is about 
trying to make it as easy as possible on the talent, because even if they 
don’t have a phobia, they don’t really want to be there. They’re down 
there with no mask and no fins; they’re holding their breath; and if their 
eyes are open, they can barely see. You have to let them know you’re 
there for them. My job is to get that piece for the director, safely, and get 
them out of the water as quickly as possible.

“Underwater cinematography is so much more than lighting and op-
erating,” he says. “If I had to describe it in one word, it would be ‘diplo-
macy.’ As a specialist who’s only on set for a day or two, I have to work 
with many departments and crewmembers. I’m there to help.”

Romano marvels that even today, some filmmakers planning 

Armageddon
“We’re in NASA’s Neutral Buoyancy Lab in Texas, the biggest, cleanest, clearest pool I’ve ever been in! Aside from the talent, everyone 
in costume is a real astronaut. I’m actually working with NASA now, using some of my lights to help them to replicate lunar lighting.” (Ed. 
note: Used to simulate microgravity and prepare astronauts for spacewalks, the NBL contains 6.2 million gallons of water, large enough 
to fit its full-scale mock-ups of International Space Station modules and other NASA training equipment.)
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“It’s like three-dimensional 
Steadicam work — when you 
connect with the frame, you can 
feel it. There’s nothing better!”
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underwater work don’t grasp the importance of visibility. “The need for 
clear water is always underestimated by production. I’ve had disaster 
days where the visibility was so poor we really couldn’t shoot, but we 
had to shoot. Nobody was happy — certainly not me — but I can’t clean 
the water. Sometimes in a production meeting, the special-effects team 
calls out the filtration and heating equipment for the tank or pool, and 
I tell the production manager, ‘That’s great, but if I were you, I’d double 
the filtration. That’s cheap insurance for the day.’”

But Romano, whose list of credits suggests he has sat through more 
production meetings than most, remains sanguine. “I’m so fortunate to 
be a specialist. I’m on set for a couple of days, maybe a week. I have that 
short, intense moment to do these shots, and then I move on. And the 
next project is always different.”  

The Tree of Life
“This was au naturel in a real river in Texas. You can 
see a little turbidity, and the current took care of 
moving her gown and hair. Jessica [Chastain] just 
got in and did it, and she did it beautifully.”
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Legend
Playing With Sharks: The Valerie Taylor 
Story explores the life and images of 
an iconic undersea filmmaker.
By Terry McCarthy
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Previous pages: Valerie Taylor underwater in red wetsuit and  
scuba gear, 1975. This page: Observing a moray eel, 1970. Opposite 
page: Ron Taylor filming a great white shark, 1964.

V alerie Taylor is an icon among marine conserva-
tionists and underwater filmmakers. She and her 
husband, Ron, became fascinated with sharks, and 
pioneered their own underwater camera housings 
to film them up close — sometimes from cages and 
sometimes in the open water. The Australian couple 
dove and filmed together starting in the 1960s until 

Ron’s death in 2012. Director Sally Aitken (The Pacific: In the Wake of Cap-
tain Cook With Sam Neill) took the enormous trove of archive underwater 
footage of the Taylors’ adventures and combined it with contemporary 
interviews and a memorable shoot of Valerie — now 85 — diving with 
sharks in Fiji to produce the striking National Geographic documentary 
Playing With Sharks: The Valerie Taylor Story. 

“Valerie is a remarkable woman,” says Judd Overton, the 

cinematographer in charge of the contemporary underwater shoots for 
Playing With Sharks, which is now streaming on Disney Plus. “She is very 
natural with the camera.” Overton is a Los Angeles-based director of 
photography from Australia who shot That Sugar Film, one of Australia’s 
highest-grossing documentaries of all time, as well as four seasons of 
the CBS comedy No Activity. His most recent work includes NBC’s Young 
Rock. 

Taylor’s indomitable spirit shines through the entire film. At 12, she 
was diagnosed with polio and hospitalized — she was told she could not 
go home until she could walk. So in nine weeks, she forced herself to 
walk. She grew up in Australia as a spearfisher — a rare woman in what 
was then a man’s world. But she soon transitioned to shooting sharks 
with cameras, and campaigning for their conservation. She and her hus-
band became so well known as shark experts that they were hired by 
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Steven Spielberg to shoot the footage of real great whites that was used 
in his 1975 film Jaws. Much of her career has been dedicated to demysti-
fying sharks for a general audience — just as filmmaker Craig Foster did 
for the octopus in the recent Netflix documentary My Octopus Teacher.

Overton had two tasks on Playing With Sharks: to shoot the contem-
porary footage of Taylor on her trip to swim with bull sharks in Fiji, 
while keeping in mind the need to find tie-ins to all the archival footage. 
“We couldn’t make all the footage look the same — we wanted our work 
to be contemporary and cinematic, reflecting the quality of the Arri Alexa 
Minis and the [Canon] K-35 prime lenses,” says Overton. Meanwhile, the 
historical footage of Taylor diving with sharks, much of it shot on 16mm 
film, was remastered, using a Blackmagic Design Cintel film scanner 
that scanned the material into 2K files for color grading. “You have to 
embrace that,” says Overton. “It is never going to look like Imax, but your 

eye forgives a lot in that environment — the material you are seeing is so 
special, it lures you in. Using the Blackmagic scanner really helped — [it 
was] one of the things that made this whole film possible.”

For the Fiji shoot, Overton used a Sony a7S II — “Those little Sonys 
are good in low light,” he says — while underwater operator (and Val-
erie’s nephew) Jono Heighes captured images with the Mini. 

“We were shooting at around 10 meters [33 feet], so we needed a lot 
of light,” Overton says. “As you go deeper, [the water adds the equivalent 
of] so many layers of blue filters that you need some light to bring out 
color.” Fortunately, Taylor was wearing “her trademark bright-pink wet-
suit, so the color really popped.”

The following pages offer more images from Taylor’s life and work.
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Below, left: Taylor amid a scenic dive, 1975. Right: At work 
with underwater camera equipment, 1970.

“The material you are seeing is so special, it lures you in.”
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Left: Taylor waited patiently for  
the perfect light while setting up  
this shot of a shark with the sun 
shining behind it. Top right: On  
location during production of  
Jaws in 1974 are (from left) 
director Steven Spielberg, actor 
Roy Scheider, producer Richard 
D. Zanuck, and Ron and Valerie 
Taylor. Bottom right: Taylor, 
wearing a chain-mail suit, is bitten 
on the arm by a shark in 1982.
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A Whole New 
 Ballgame

Broadcasters adopt the tools  
and visual language of cinema — 

marrying movies and the major 
sports in dynamic ways.

By Carl Mrozek
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Previous pages: Fujinon is testing its PL-mount 8K 
SK35-700 box lens with a variety of cameras, including 
the Sony Venice and Arri Amira, to achieve a cinematic 
look without sacrificing the need for zoom capability.  
This page: The Fox Sports team preps to shoot the 
“Field of Dreams” game in Iowa.

F ox Sports made history on Aug. 12, 2021, by broadcasting 
the first modern Major League Baseball game from Iowa 
— specifically, from a certain famed cornfield with a dia-
mond built into it. This was also the first regular-season 
game to be shot with the programming division’s new 
gimbal-mounted cine-style camera rigs for a live broad-
cast. A key goal of the game was to commemorate the 

classic 1989 movie Field of Dreams, and to make this cornfield a hardball 
heaven again, at least for one night.

If You Build It
Upon its release, Field of Dreams — directed by Phil Alden Robinson and 
shot by John Lindley, ASC (now the President of ICG Local 600) — re- 
engaged millions of American fans with their national pastime. The 
Fox Sports “Field of Dreams” broadcast aimed to bolster that same con-
nection to baseball during the current UHD era, which may now be on 
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the cusp of regularly incorporating the “film look” into other televised  
major-league sports as well — including football, basketball, golf and 
hockey. The “Field of Dreams” broadcast was the culmination of two 
years of planning and preparation, delayed by more than a year due to 
the Covid-19 pandemic.

Fox Sports has been at the vanguard of the budding marriage be-
tween sportscasting and moviemaking since at least late 2020. “We’ve 
been talking quite a bit about using cine tools to inject cinematic ele-
ments into our broadcast commemorating one of the best baseball mov-
ies ever,” says Mike Davies, senior vice president of field and technical 
operations at Fox Sports.

To achieve this goal, in addition to deploying their normal comple-
ment of Sony HDC-4300L ⅔" 3-chip 4K cameras and other broadcast 
models, Fox strategically enlisted various specialty units, including sev-
eral drones, with at least two in the air at all times. One of the drones was 
equipped with a Red Komodo, which captured imagery of Iowa’s rolling 

“I’ll use wide sweeping shots of the ballpark, 
often including the thick ivy on the outfield 

walls and huge pillars behind home plate.”
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Cinematic Storytelling at the Olympics
Anyone who watched NBC’s Summer Olympics coverage on TV or 
online will appreciate the amount and scope of cinematic story-
telling that was interwoven with the hours of coverage of races, 
games and other contests that took place at the Games in Tokyo. 
Aaron Mendez is one of the directors of photography whose job 
was to shoot some of these short features. For the past three 
Games, he has shot cultural and geographic profile stories about 
the host countries, as well as bio profiles of star athletes.
For the Tokyo-based Olympics, Mendez shot short features on 

the way of the samurai, martial arts and swordsmanship, sumo 
wrestling, Japanese gardens, the effects of the 2011 tsunami, and 
on one of Japan’s biggest sports: baseball.
Once the Games began, however, he focused on the myri-

ad details that we tend to overlook. “I’m one of a small handful 
of shooters whose job it is to capture the cinematic moments 
in whichever contest we’re covering on any given day,” he says. 
“Some are dramatic and obvious, but others are more subtle and 
overlooked. I’m usually zoomed in on details like an athlete in the 
quiet moments before competition, or tying their shoelaces before 
the next sprint, or the swimmer doing final stretches before the big 
race. For me, the big picture is comprised of many small moves and 
gestures that may seem insignificant, but which convey the tension 
before, during and after each contest involving the world’s greatest 
athletes.” 
Mendez’s favorite lens for close-ups when shooting the Games 

is Canon’s CN-E 30-300mm T2.95-3.7, which he typically shoots 
wide open for minimum depth of field and maximum impact. “My 
main assignment is to capture key details in whatever contest 
we’re shooting. Normally that would include spectators, but due 

to Covid there were very few in Tokyo, so we focused even more 
on filming the athletes cinematically with [close-ups] and soft 
backgrounds.”
Much of what Mendez shoots is captured at higher frame rates. 

“Most of the time I’m shooting at 90 to 120 fps with a Red Gemini,” 
he says. “Shooting the action at this speed allows you to view the 
subtleties and appreciate the athletes’ prowess.”
For extra visual impact, Mendez often has a second, high-

er-speed cine camera rolling to capture climactic moments in 
super-slow motion. “I often have Freefly Systems’ Wave high-speed 
camera focused on the same scene, but locked off on a slightly 
wider frame,” he says. “It’s capable of continuously recording at 
422 fps in 4K and 1,461 fps in 2K, and it’s great for fast-paced 
movements that the naked eye normally misses.”
Mendez also uses the Canon C300 with the Movi rig to shoot 

many of his features and profiles. And most of the time he does 
his own focus pulling, he says. “I’ve gotten used to pulling my own 
focus with my fingertips when using the Movi. While having a focus 
puller is standard for commercials, it’s the opposite in sports, so I 
never plan on it.”
At the end of each day, Mendez’s footage is ingested into the 

NBC content cloud for use by a multitude of broadcast and web 
producers within the network. NBC’s Olympic contingent in Tokyo 
was smaller than in past Games due to Covid, with about half of the 
team operating out of NBC Sports’ headquarters in Stamford, Conn.
“Mine is the ultimate Olympic assignment,” Mendez says. “Where 

else can you shoot Kevin Durant on the basketball court in the 
morning and Megan Rapinoe on the soccer field in the afternoon, 
on the same day?”

— Carl Mrozek

Left: Cinematographer Aaron Mendez and colleague Kyoko 
Mizukawa. Two above: Mendez’s Red Gemini and Wave high-
speed camera rigs.
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A WHOLE NEW BALLGAME

Fox Sports technical director Jarrod Ligrani 
demonstrates his “Megalodon” mobile unit for 
Dallas Cowboys running back Ezekiel Elliott.
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cornfields and local community — in particular, shots of the mythical 
major-league diamond nestled in the heart of this bucolic landscape.

To further achieve the “film look,” with its distinctly shallow depth 
of field, Fox employed a pair of cine-camera packages designed for live 
game coverage by Jarrod Ligrani, technical director of Fox NFL. Dubbed 
the “Megalodon,” the rig comprises a Sony a7R IV camera — from the 
company’s Alpha line — mounted on a DJI Ronin-S gimbal, with a 6" 
field monitor, plus a backpack for external batteries and a 1080p wire-
less transmitter. 

The a7R IV features a full-frame 61.0 MP CMOS sensor, with an ISO 
from 100-32,000. Most critical for sports use is the sensor’s 567-point 
autofocus matrix and the ability to shoot 1080p at up to 240 fps.

For baseball and football, Fox Sports mainly pairs the a7R IV with a 
Sony FE 24-70mm f/2.8 GM lens, offering flexibility by making it fea-
sible to fill the frame with a player from 20' away as well as from 6'. “In 
sports, the action can escalate suddenly, which makes it difficult to coor-
dinate with a focus puller,” Davies says. “With a DOF of less than 2 feet, 
there isn’t much margin for error, but the Alpha’s autofocus has proven 
reliable and it’s become our go-to cinematic camera. We had two of them 
in action in the ‘Field of Dreams’ game.”

During the unique event, Fox Sports also used a compact Sony 

HDC-P50 compact ⅔" 3-chip camera paired with Freestyle’s Movi 
gimbal as a handheld camera. All three mobile cameras were in action 
during the pre- and postgame programs, and during most of the game. 
“We used Megalodons for the [shots] of both teams [walking] from the 
cornfield onto the ballfield, and for the player introductions,” Davies de-
scribes. “During the game, we used them inside the dugouts, for [shots 
of players walking off the field] after home runs, and for baserunning 
from third to home, including the game-ending home-run trot and the 
celebration right after the game ended.” He adds that this was the first 
time Fox Sports deployed the Megalodons in a regular-season baseball 
game, after previously using them in the 2021 All-Star game, as well as 
during late-season NFL games, the Big East Conference basketball tour-
nament, NASCAR races, the Premier Boxing Champions matches, and 
even the Westminster Kennel Club Dog Show.

Catching On
Other sportscasters have embraced the Megalodon as well, notably the 
Marquee Network of the Chicago Cubs. Mike Fox, the network’s direc-
tor, says, “We loved the Megalodon as soon as Jarrod demonstrated it 
— I offered to rent it for the season. With Megalodon’s shallow DOF, 
the central image is crystal clear and really pops out at you. TV is mostly 

“I get pretty jazzed any time we can make the 
image look more three-dimensional.”

p.54-61 Sports_v3.indd   58p.54-61 Sports_v3.indd   58 9/6/21   11:23 PM9/6/21   11:23 PM



OCTOBER 2021  /  59

AMERICAN CINEMATOGRAPHER ASCMAG.COM

p.54-61 Sports_v3.indd   59p.54-61 Sports_v3.indd   59 9/6/21   11:23 PM9/6/21   11:23 PM



60  /  OCTOBER 2021

a 2D world, and I get pretty jazzed any time we can make it look more 
three-dimensional.”

Much as in the “Field of Dreams” game, where Megalodons played a 
key role in making the ballfield-in-a-cornfield the star of the show, Fox 
uses the setup to make the Cubs’ Wrigley Field a lead character in each 
ballgame’s broadcast. “I’ll use wide sweeping shots of the ballpark, often 
including the thick ivy on the outfield walls and huge pillars behind 
home plate,” he says. “I love to incorporate the huge manual scoreboard, 
topped with a great old clock, with fans in the foreground. Sometimes 
they’re playing catch, or taking selfies, or lining up to get into the park, 
but with Wrigley’s classic scoreboard behind them.”

Fox also deploys the Megalodon specifically to weave fans into the 
game broadcast. “We love shooting fans singing the national anthem, 
during the 7th-inning stretch, eating and drinking in the food court and 
in the stands, or talking to the players around the dugout, catching foul 
balls, and all sorts of B-roll,” he says. “The strong RF signal enables us to 
shoot anywhere in and around the stadium. Most of all, I love how easy 
[the Megalodon] makes it to spotlight players by isolating them from 
everything else, making them stars for at least a moment.”

Ligrani was at the forefront in recognizing the potential of the mir-
rorless a7R IV for live sports broadcasts. “We had been using Alphas in a 
limited capacity for NFL game coverage, but not live,” he says. “Shooters 
had to keep running to the truck to download selected shots throughout 
the game. That changed when we found a Belgian company that made 
a compact, efficient RF transmitter which would easily fit into a small 
backpack.”

Ligrani also solved other challenges, including a powering issue 
and an overheating problem, by creating an external power supply uti-
lizing Anton-Bauer Gold Mount or V-Mount hot-swappable batteries. 
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CP Communications crew prep for a broadcast. The 
company collaborated with Ligrani on the Megalodon.
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“Overheating can be a problem with Alphas, especially at higher frame 
rates,” he says. “Getting the batteries out of the camera helped.” He adds 
that “a Sunbrella also helps when shooting in the sun for hours at a time.”

Expanding the Field
Larger cine cameras have also found their way onto the playing field. 
CBS tested several in late 2020 during the NFL season. “We leaned on 
[Sony’s CineAlta] Venice [on a Steadicam] during the final games of the 
2020 NFL season, and continued throughout the playoffs,” says Josh 
Cohen, editorial consultant at CBS Sports, who credits Mike Arnold, lead 
game director of the NFL on CBS Sports, for the effort.

Fan feedback was intense on social media, during and after the 
games. “Fans noticed the difference right away, flooding us with com-
ments like, ‘It looked like a movie,’” says Arnold. “That spurred us on to 
keep experimenting with these shallow-DOF cameras.”

In NFL games, cine cams have already filled key niches, such as high-
lighting touchdown celebrations — which have become increasingly 
showy and creative — as well as shots of players walking on and off the 
field at halftime and after the game. Inevitably, the shallow DOF created 
challenges in a fast-paced environment. Arnold explains, “Sometimes, 
the shallow DOF was problematic in autofocus mode by keying on the 
crowd in the background instead of the player in the foreground, if not 
full frame, or by focusing on the wrong player in a scrum.”

Arnold notes that CBS didn’t actually give the smaller Alpha package a 
tryout until the biggest game of the season. “For the Super Bowl, we de-
cided to add a second cine camera package, a [Sony] Alpha IV on a Movi 
gimbal rig, to complement our Venice/Steadicam package,” he says. “We 
were quickly impressed with how well the Alpha’s autofocus performed, 
and with its great image quality. We had to run it through a color cor-
rector, but it helped [that it was] a Sony camera to start with, in terms of 
color-matching it with the Venice and with our Sony broadcast cameras.”

CBS also deployed the Alpha package for pro golf tournaments and 
major car races. “We replaced an ENG camera with the Alpha package on 
a Movi for the PGA [Tour] and during the SRX [extreme auto] races. We 
were also pleased with the performance of Canon’s [EOS] C300 in the 
races. Each of the digital cine cameras we’ve tested has had its strengths 
that make it a better choice for some sports applications than another 
model, and vice versa,” says Jason Cohen, vice president of remote tech-
nical operations for CBS Sports.

After road-testing different models of cine cameras in several sports, 
says Cohen, CBS still plans to keep its options open, going into the 2021-
’22 NFL season. “What we know for sure is that we are going to keep the 
shallow DOF relevant in our top NFL game every week,” he says. “How-
ever, we’re still in the process of determining what’s going to be the sys-
tem and which models we’re using from week to week. It’s still a fluid 
conversation.”  

For an extended version of this story, visit ascmag.com/articles/
whole-new-ballgame.

“Each of the digital cine cameras we’ve tested 
has had its strengths that make it a better 

choice for some sports applications.”

A WHOLE NEW BALLGAME
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New Products and Services
For more of our latest tech reports, visit 
ascmag.com/articles/new-products.

Updates From Arri and Arri Rental
Arri has opened a mixed-reality (XR) studio in the United Kingdom that is equipped with an LED volume comprising 3,960 square 
feet of LED wall. The volume was installed in partnership with NEP Live Events and specialty firm Creative Technology. Located on 
Arri’s Uxbridge premises, which also features Arri Rental, the 7,621-square-foot studio can be rented by productions of any size, 
as well as for events, education and R&D.
Arri has also released a Beta version of Alexa Mini LF Software Update Package 7.1, as well as LightNet, a custom solution for 

broadcast-studio lighting. The update includes a new recording format for anamorphic productions, 2.8K LF 1:1 — 2.8K, which is 
available in ArriRaw and Apple ProRes and is “tailor made” for shooting with 2x anamorphic lenses for a target deliverable of 2:1. 
LightNet observes and shows all elements across a network — luminaires, consoles, network switches, splitters, nodes, etc. — 
displaying all the relevant data in real time on a single interface.
Arri Rental North America will open a new headquarters in Long Island City, N.Y., in early 2022. The 42,000-square-foot facility 

will be the company’s largest on the continent. The new facility will merge operations and personnel from Arri Rental’s current 
facilities in Secaucus, N.J., and Brooklyn, N.Y.
For more information, visit arri.com and arrirental.com.

Epic Games Updates Unreal Engine
Epic Games has released Unreal Engine 4.27, offering new features 
and enhancements for creators across a variety of industries. 
Applications that use multi-display rendering, including in-camera 
VFX, are now easier to set up, with a 3D Config Editor and 
consolidated access to all nDisplay-related features and settings in 
a single UAsset. There is also support for OpenColorIO for accurate 
color calibration, and Beta support for multi-GPU rendering, together 
with easier multi-camera configuration. Enhancements include a 
new drag-and-drop remote control web UI builder and an improved, 
production-ready Virtual Camera system.
For more information, visit unrealengine.com.
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New Products and Services Mels Studios Expands, Receives 
Epic MegaGrant
Mels Studios will expand with the construction of Mels 4, a 
160,000-square-foot production facility in Montreal set for 
completion in spring 2023. The new facility will include a 
60,000-square-foot soundstage divisible into two smaller stages. 
With the new studio, Mels will comprise 21 facilities totaling more 
than 500,000 square feet of production space. Mels Studios 
also recently announced it has received an Epic MegaGrant from 
Epic Games, and it will use the support to further the ongoing 
development of its virtual-production initiatives.
For more information, visit mels-studios.com.

AMERICAN CINEMATOGRAPHER ASCMAG.COM

Adobe to Acquire 
Frame.io
Adobe has announced plans to 
acquire Frame.io, a cloud-based 
video collaboration platform 
with more than a million users 
across media and entertainment 
companies, agencies and 
global brands. This acquisition 
brings Adobe Creative Cloud’s 
collaboration services to video 
and builds on recent innovations 
such as Adobe Creative Cloud 
Libraries, Cloud Documents, 
Design Systems in Adobe XD, 
Adobe Stock and Adobe Fonts, 
all of which, together with Frame.
io, will make it easy for teams 
to collaborate across Adobe 
Premiere Pro, Adobe Photoshop, 
Adobe Illustrator and other Adobe 
Creative Cloud applications.
For more information, visit 

adobe.com and frame.io.

Sigma Unveils Sports Lens  
for FF Mirrorless Cameras
Sigma Corp. has introduced the Sigma 150-600mm f/5-6.3 DG DN OS  
Sports, the first Sports-line lens designed specifically for full-frame 
mirrorless camera systems. Available for Sony E-Mount and L-Mount 
cameras, the lens comprises 25 elements in 15 groups and includes 
a range of high-performance glass that ensures thorough control of 
different types of aberrations. At the wide end of 150mm, the lens 
has a minimum focusing distance of 23". On the L-Mount, the use of 
two dedicated teleconverters will allow users to shoot with AF up to 
1,200mm.
For more information, visit sigmaphoto.com.

NEP Announces 
Virtual-Production 
Arm
NEP Group has launched NEP 
Virtual Studios, a new virtual-
production (VP) business segment 
that incorporates the company’s 
recent acquisitions Prysm 
Collective, Lux Machina and Halon 
Entertainment. “When we started 
talking to Prysm Collective, we 
were amazed at how closely they 
were aligned with one of NEP’s 
newest strategic objectives of 
building out the leading global 
VP business,” says Brian Sullivan, 
CEO of NEP Group. “It was 
clear that joining forces would 
accelerate the path forward for 
NEP, Prysm, Lux Machina and 
Halon together.”
For more information, visit 

nepgroup.com.

p.62-65 New Products_v4.indd   63p.62-65 New Products_v4.indd   63 9/6/21   11:24 PM9/6/21   11:24 PM



64  /  OCTOBER 2021

NEW PRODUCTS AND SERVICES

Feiyu Pocket 2S Available  
for Preorder
FeiyuTech is accepting preorders for the Feiyu Pocket 2S Gimbal 
Camera. Based on the Feiyu Pocket combination gimbal-camera, 
the Pocket 2S records image-stabilized video on the fly for outdoor, 
travel and action videography and photography. It features 4K/60 
fps high-definition video up to 120Mbps, Anti-Distortion mode, 
Micro High-Torque Mechanical Anti-Shake Technology, 2.0 large 
aperture, a 120-degree to 130-degree ultra-wide-angle lens, built-in 
speakers and support for extended external microphones. Shooting 
modes include All-Follow, Trail Time-Lapse, Slow Motion, Panoramic 
and Beauty.
For more information, visit feiyu-tech.com.

Cinelease Opens N.J. Studio
Cinelease Studios-Caven Point has opened its doors in Jersey City, 
N.J. Located at 21 Caven Point Ave., the facility features 70,000 square 
feet of stage space, along with workshop and flex space. It is the 
largest film studio in New Jersey and the first purpose-built facility 
of its kind in the state. The company anticipates booking two to four 
major television and film productions a year in the new facility.
For more information, visit cinelease.com/
cinelease-studios-caven-point.

X2X Creative Grows in London
X2X Creative has expanded its international operations with a 
new Soho London postproduction facility and a second HDR suite, 
directly across the street from the current X2X location in Soho. The 
expanded X2X Creative offers two HDR grading suites, two Baselight 
seats, a Grade-1 Sony HX310 Mastering Panel and a Barco 4K-P 
projector, all driving its in-house screening room and presentation 
space. Dark fiber-optical connectivity between the two facilities, 
combined with a 100GB network infrastructure and an MTI Cortex 
mastering System, allow for mastering of DCPs, IMFs and AS-11 
files.
For more information, visit creative.x2x.media.

TCS Rents Harris Savides Collection
New York rental house Technological Cinevideo Services has added a unique set of 
four Bausch & Lomb Baltar lenses owned and used by the late Harris Savides, ASC 
to its rental inventory. The Harris Savides Collection comprises a 25mm (T2.8), 
35mm (T2.5), 50mm (T2.8) and 100mm (T2.5). On loan from Savides’ daughter, 
filmmaker and actress Sophia Savides, the lenses join TCS’ line of original Baltars, 
which include a 30mm (T2.5), 40mm (T2.5), 75mm (T2.5) and 152mm (T2.8). 
Savides primarily used the lenses, which were designed in the 1930s, on fashion 
commercials.
For more information, visit tcsfilm.com.
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CJP Broadcast Installs VP Studio at 
University of Sunderland
U.K. company CJP Broadcast has completed a new 4K-UHD 
virtual studio at the University of Sunderland. The 20'x20' space 
includes Mo-Sys StarTracker Studio with a camera-tracking unit, a 
wireless-linked handheld StarTracker Viewfinder and a Cartoni JibO 
lightweight jib. CJP Broadcast has also provided and integrated Kino 
Flo Diva-Lite 401 LEDs, a Zero 88 FLX S24 lighting console, and 
greenscreen walls (13' tall) and flooring. 
For more information, visit cjp-bss.co.uk.
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In Memoriam
Jack C. Couffer, ASC (1924-2021)

Jack C. Couffer, ASC, who par-
layed a childhood fascination with 
animals into a successful career 
that included two Academy Award 
nominations — for the feature 
Jonathan Livingston Seagull 
(1973) and documentary short 
Islands of the Sea (1960) — died 
July 30 at the age of 96.
Born on Dec. 7, 1924, and 

raised in Glendale, Calif., Couffer 
became keenly interested in 
natural history, archeology and 
paleontology. “I was given my 
first stills camera at the age of 11,” 
he told AC in 2011, “and I stalked 
birds, squirrels and rabbits and 
felt great if I got close enough 
with my wide-angle lens to cap-
ture a recognizable creature.”
In high school, Couffer worked 

as an assistant at the Los Angeles 
County Museum of Natural Histo-
ry. On his 17th birthday, while he 
was on museum business on the 
Channel Islands, Japan attacked 
Pearl Harbor. All West Coast ports 
were immediately closed, and 
Couffer and his colleagues were 
marooned on Santa Rosa Island 
for two weeks.
Couffer’s then-mentor, a bat 
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“The idea of a career 
in the movie business 
wasn’t even a spark in 

my head.”

Left: Jack C. Couffer, ASC (right) 
and Conrad L. Hall, ASC in the 
Galapagos Islands for the 1960 
short Islands of the Sea. Right: 

Couffer at the camera.

expert, was soon recruited by 
the War Department to develop a 
secret project to use bats to carry 
miniature incendiary devices. 
Couffer, part of the development 
team, was drafted into the Army a 
few months before graduation. He 
later wrote about this in one of his 
11 books, Bat Bomb: World War II’s 
Other Secret Weapon (1992).
After the war, Couffer attended 

the University of Southern Califor-
nia to study zoology, until fellow 
student Conrad L. Hall (later ASC) 
suggested the two audit a class 
in the new Department of Cinema 
Arts “just for kicks.” Couffer 
recalled, “The idea of a career in 
the movie business wasn’t even a 
spark in my head, nor in Conrad’s. 
[But] we sat in on one lecture by 
[department head] Slavko Vorka-
pich and were seriously hooked.”
The two declared themselves 

film students, and one of their 
class projects, the 16mm Sea 
Theme (made with Marvin R. 
Weinstein), became one of 10 
winning shorts in the first annual 
American Cinematographer 
Awards for amateur filmmakers. 
The film sold to a TV station, and 

was financed into a series. “We 
thought we had the world by the 
tail,” said Couffer. “We formed 
a company, Canyon Films, and 
became entrepreneurs while still 
in school.”
Couffer then worked at Walt 

Disney Studios for more than a 
decade, often as a writer, director, 
cinematographer and producer 
on True-Life Adventures films. 
For one assignment, he and Hall 
sailed to the Galapagos Islands 
aboard a 30' ketch and filmed 
wildlife for nearly a year. The 
result was Islands of the Sea, an 
Oscar nominee for Best Short 
Subject, Live Action.
He went on to write, direct, 

shoot, and produce theatrical and 
TV projects, including Never Cry 
Wolf and the series Born Free. 
One of Couffer’s most popular 
credits was Hall Bartlett’s Jona-
than Livingston Seagull, for which 
he received an Oscar nomination 
for Best Cinematography. His 
2nd-unit credits as a cinematog-
rapher and director included Out 
of Africa, The Milagro Beanfield 
War and The Ghost and the 
Darkness.
Couffer was accepted into ASC 

membership in 1973, on the rec-
ommendation of Hall and Haskell 
Wexler. He was also a member 
of the Writers Guild of America, 
Directors Guild of America and 
International Cinematographers 
Guild. 
He is survived by his son,  

Michael, and partner, Jean Allison. 
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Mat Beck
Dion Beebe
Bill Bennett
Andres Berenguer 
Gabriel Beristain 
Steven Bernstein
Ross Berryman
Josh Bleibtreu
Oliver Bokelberg 
Michael Bonvillain 
Richard Bowen 
David Boyd
Russell Boyd
Natasha Braier
Uta Briesewitz 
Jonathan Brown
Don Burgess
Stephen H. Burum 
Bill Butler
Frank B. Byers
Patrick Cady
Sharon Calahan 
Antonio Calvache 
Paul Cameron
Gary Capo
Russell P. Carpenter 
James L. Carter
Lula Carvalho
Alan Caso
Yu Cao
Vanja Černjul
Rodney Charters 
Enrique Chediak 
Christopher Chomyn 
James A. Chressanthis 
Charlotte Bruus
    Christensen
T.C. Christensen
Joan Churchill
Curtis Clark
Matthew Clark
Peter L. Collister
John Conroy 
Jack Cooperman 
Nelson Cragg
Jeff Cronenweth 
Richard Crudo 

Dean R. Cundey 
Stefan Czapsky 
David Darby
Roger Deakins
Jan de Bont
Bruno Delbonnel 
Thomas Del Ruth 
Frank DeMarco 
Peter Deming
Jim Denault
Caleb Deschanel 
Ron Dexter
Craig DiBona 
George Spiro Dibie 
Ernest Dickerson 
Billy Dickson
Bill Dill
P.J. Dillon
Anthony Dod Mantle 
Mark Doering-Powell 
Todd A. Dos Reis 
Stuart Dryburgh 
Bert Dunk
Lex duPont
John Dykstra 
Richard Edlund 
Eagle Egilsson 
Frederick Elmes 
Robert Elswit
Scott Farrar
Jon Fauer
Don E. FauntLeRoy 
Cort Fey
Steven Fierberg 
Mauro Fiore
John C. Flinn III 
Anna Foerster
Larry Fong
Markus Forderer 
Ron Fortunato 
Greig Fraser 
Jonathan Freeman 
James Friend 
Tak Fujimoto
Alex Funke
Steve Gainer
Robert Gantz
Ron Garcia
David Geddes 
Darren Genet 
Dejan Georgevich 
Michael Goi 
Stephen Goldblatt 
Adriano Goldman 
Paul Goldsmith 
Dana Gonzales 
Nathaniel Goodman
Victor Goss
Edu Grau
Jack Green
Adam Greenberg 
Robbie Greenberg 
David Greene
Xavier Grobet 
Alexander Gruszynski 
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Shana Hagan
Rob Hahn
Jess Hall
Rob Hardy
James Hawkinson
Gregg Heschong 
Henner Hofmann 
Adam Holender 
Ernie Holzman
Tom Houghton
Gil Hubbs
Paul Hughen
Shane Hurlbut
Tom Hurwitz
John G. Inwood
Chayse Irvin
Mark Irwin
Levie Isaacks
Tim Ives
Peter James
Johnny E. Jensen 
Matthew Jensen
Jon Joffin
Frank Johnson
Kirsten Johnson
Shelly Johnson
Ben Joiner
Jeffrey Jur
Adam Kane
Stephen M. Katz
Kira Kelly
Ken Kelsch
Victor J. Kemper 
Wayne Kennan 
Francis Kenny
Glenn Kershaw 
Darius Khondji 
Neville Kidd
Craig Kief
Jan Kiesser
Jeffrey L. Kimball 
Alar Kivilo
David Klein
George Koblasa
Lajos Koltai
Pete Kozachik
Neil Krepela
Ellen M. Kuras 
Christian La 
    Fountaine 
George La Fountaine 
Joe Labisi
Edward Lachman
Romain Lacourbas 
Jacek Laskus
Dan Laustsen
James Laxton
Patti Lee
Rob Legato
Denis Lenoir
John R. Leonetti
Matthew Leonetti 
Philippe LeSourd 
Peter Levy
Matthew Libatique 

Charlie Lieberman 
Stephen Lighthill 
Karl-Walter 
    Lindenlaub 
John Lindley
Jimmy Lindsey
Jody Lee Lipes 
Matthew Lloyd
Walt Lloyd
Bruce Logan
Gordon Lonsdale 
Emmanuel Lubezki 
Pan Luo
Julio G. Macat
Glen MacPherson 
Tommy 
    Maddox-Upshaw
Paul Maibaum 
Constantine Makris 
Denis Maloney 
Christopher Manley 
Michael D. Margulies 
Barry Markowitz 
Steve Mason
Clark Mathis
Don McAlpine
Bruce McCleery
Don McCuaig 
Michael McDonough 
Seamus McGarvey 
Kevin McKnight 
Robert McLachlan 
Geary McLeod
Greg McMurry
Steve McNutt
Terry K. Meade
Suki Medencevic 
Chris Menges
Erik Messerschmidt 
Rexford Metz
Paul Meyers
Anastas Michos 
Gregory Middleton 
C. Kim Miles
David Miller
Douglas Milsome 
Dan Mindel
Charles Minsky 
Claudio Miranda
Boris Mojsovski 
George Mooradian 
Reed Morano
Donald A. Morgan 
Donald M. Morgan 
Polly Morgan
Kramer Morgenthau 
Rachel Morrison 
Peter Moss
David Moxness
M. David Mullen 
Dennis Muren
Fred Murphy
Hiro Narita 
Guillermo Navarro
Michael B. Negrin 

James Neihouse
Bill Neil
Alex Nepomniaschy 
John Newby
Yuri Neyman
Sam Nicholson
Vern Nobles Jr. 
Crescenzo Notarile 
David B. Nowell 
Rene Ohashi
Daryn Okada
Jules O’Loughlin 
Thomas Olgeirsson 
Woody Omens 
Michael D. O’Shea 
Vince Pace
Anthony Palmieri 
Phedon Papamichael 
Andrij Parekh 
Daniel Pearl
Brian Pearson 
Edward J. Pei
James Pergola
Dave Perkal
Michael M. Pessah 
Lowell Peterson 
Wally Pfister
Sean MacLeod 
    Phillips 
Steven Poster
Jaron Presant 
Michael A. Price 
Tom Priestley Jr. 
Rodrigo Prieto 
Robert Primes
Frank Prinzi 
Christopher Probst 
Cynthia Pusheck 
Richard Quinlan 
Declan Quinn
Earl Rath
Richard Rawlings Jr. 
Frank Raymond 
Tami Reiker
Ben Richardson 
Robert Richardson 
Anthony B. Richmond 
Tom Richmond 
Antonio Riestra
Bill Roe
Owen Roizman
Pete Romano 
Philippe Rousselot 
Mauricio Rubinstein 
Martin Ruhe
Juan Ruiz-Anchia 
Marvin Rush 
Richard Rutkowski 
Paul Ryan
Eric Saarinen
Alik Sakharov 
Armando Salas
Mikael Salomon 
Linus Sandgren
Paul Sarossy
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Giorgio Scali
Roberto Schaefer 
Tobias Schliessler 
Aaron Schneider 
Nancy Schreiber
Fred Schuler
John Schwartzman 
John Seale
Christian Sebaldt 
Joaquin Sedillo
Dean Semler
Lorenzo Senatore 
Ben Seresin
Eduardo Serra
Steven Shaw 
Lawrence Sher
Brad Shield
Richard Shore
Sidney Sidell
Newton Thomas Sigel 
Steven V. Silver
John Simmons
Peter Simonite
Sandi Sissel
Santosh Sivan 
Michael Slovis 
Dennis L. Smith
Larry Smith 
Reed Smoot
Bing Sokolsky
Glynn Speeckaert 
Dante Spinotti 
Buddy Squires
Terry Stacey
Eric Steelberg
Ueli Steiger
Peter Stein
Tom Stern
Robert M. Stevens 
David Stockton 
Rogier Stoffers 
Vittorio Storaro 
Gavin Struthers 
David Stump
Tim Suhrstedt
Peter Suschitzky 
Attila Szalay 
Masanobu 
    Takayanagi 
Jonathan Taylor 
Rodney Taylor 
Romeo Tirone
John Toll
Mario Tosi
Salvatore Totino 
Luciano Tovoli
Quyen Tran
Jost Vacano
Stijn van der Veken 
Theo van de Sande 
Eric van Haren 
    Noman
Hoyte van Hoytema 
Kees van Oostrum 
Checco Varese

Ron Vargas
Mark Vargo
Richard Vialet
Amelia Vincent 
William Wages 
Fabian Wagner
Roy H. Wagner 
Mandy Walker 
Michael Watkins 
Colin Watkinson
Cathal Watters 
Michael Weaver 
William “Billy” Webb 
Mark Weingartner 
Jonathan West
James Whitaker
Jack Whitman
Lisa Wiegand
Jo Willems
Stephen F. Windon 
Alexander Witt 
Dariusz Wolski
Peter Wunstorf
Tom Yatsko
Steve Yedlin
Robert Yeoman 
Bradford Young 
Richard Yuricich 
Alexis Zabe
Peter Zeitlinger 
Xiaoding Zhao
Jerzy Zielinski 
Kenneth Zunder

ASSOCIATE 
MEMBERS 
Pete Abel
Rich Abel
Alan Albert
Richard Aschman 
Kay Baker
Joseph J. Ball
Amnon Band
Carly M. Barber 
Craig Barron 
Thomas M. Barron 
Larry Barton 
Wolfgang Baumler 
Bob Beitcher
Mark Bender
Bruce Berke
Jaymie Bickford 
Steven A. Blakely 
Joseph Bogacz
Jill Bogdanowicz 
Mitchell Bogdanowicz 
Jens Bogehegn
Jean-Marc Bouchut 
Michael Bravin 
Simon Broad 
Michael Brodersen 
William Brodersen
Garrett Brown 
Terry Brown
Reid Burns

Juan I. Cabrera
Pat Caputo
Vincent Carabello
Corey Carbonara 
Jim Carter 
Elisabetta Cartoni 
Martin Cayzer 
Leonard Chapman 
Mark Chiolis
Greg Ciaccio 
Michael Cioni 
Adam Clark
Cary Clayton
Al Cleland
Dave Cole
Grover Crisp
Peter Crithary 
Daniel Curry
Scott Dale
Tony D’Amore
Marc Dando
Ross Danielson 
John DeBoer
Albert DeMayo 
Steve Demeter 
Gary Demos
Mato Der Avanessian 
David Dodson 
Judith Doherty 
Peter Doyle
Cyril Drabinsky 
Matthew Duclos 
Jesse Dylan
Kavon Elhami
Seth Emmons
Jonathan Erland 
Per D. Fasmer 
Laura Jans Fazio 
Ray Feeney 
William Feightner 
Chris Fetner 
Jimmy Fisher 
Thomas Fletcher 
Claude Gagnon 
Benjamin Gervais 
Salvatore Giarratano 
John A. Gresch 
Dan Hammond 
Jim Hannafin
Lisa Harp
Richard Hart 
Robert Harvey 
Michael Hatzer 
Josh Haynie
Fritz Heinzle  
Rainer Hercher 
Larry Hezzelwood 
Sean Hise
Frieder Hochheim
Bob Hoffman
Jay Holben
Cliff Hsui
Christine 
    Huenergardt 
Nichole Huenergardt 

Robert C. Hummel 
David Inglish
Zoë Iltsopoulos-Borys 
Alan Ipakchian
Tom Jacob
Jim Jannard
George Joblove
Tor Johansen
Joel Johnson
Eric Johnston
John Johnston
Mike Kanfer 
Andreas Kaufmann 
Marker Karahadian 
Frank Kay
Dan Keaton
Michael Keegan 
David Keighley 
Patricia Keighley 
Debbie Kennard 
Glenn Kennel 
Robert Keslow
Lori Killam
Douglas Kirkland 
Mark Kirkland
Scott Klein
Timothy J. Knapp
Michael Frank Korpi 
Franz Kraus
Karl Kresser
Ross La Manna 
Jarred Land
Chuck Lee
Doug Leighton
Lou Levinson 
Suzanne Lezotte 
Forest Liu
Joe Lomba
Grant Loucks
Wayne Loucks 
Howard Lukk
Andy Maltz
Gary Mandle
Steven E. Manios Jr. 
Chris Mankofsky 
Michael Mansouri 
Gray Marshall
Frank Marsico
James Martin
Peter Martin
Marko Massinger
Robert Mastronardi 
Mel Mathis
Joe Matza
Bill McDonald 
Dennis McDonald 
Karen McHugh
Andy McIntyre 
Guy McVicker 
Stan Miller
Walter H. Mills 
George Milton 
Mike Mimaki 
Michael Morelli 
Dash Morrison 

Nancy Murray 
Iain A. Neil
Otto Nemenz 
Ernst Nettmann 
Tony Ngai
Jeffrey A. Okun 
Marty Oppenheimer 
Walt Ordway 
Ahmad Ouri 
Michael Parker 
Dhanendra Patel 
Snehal Patel
Mitch Paulson 
Gary Paz
Eliott Peck
Dan Perry
Kristin Petrovich 
Nick Phillips
Tyler Phillips
Anna Piffl
Joshua Pines
Jorg Pohlman
Tom Poole
Sherri Potter 
Howard Preston 
Sarah Priestnall 
David Pringle 
Doug Pruss
Henning Rädlein
David Reisner
Jeffrey Reyes 
Christopher Reyna 
Colin Ritchie
Eric G. Rodli 
Robert Rodriguez 
Chris Rogers 
Domenic Rom 
Andy Romanoff 
Frederic Rose 
Daniel Rosen 
Dana Ross
Jim Roudebush 
Bill Russell
Barry Russo
Chris Russo
Kish Sadhvani
Peter Santoro
Dan Sasaki
Stephan Schenk
Erik Schietinger 
Oliver Schietinger 
Steve Schklair 
Peter K. Schnitzler 
Walter Schonfeld 
Wayne Schulman 
Alexander Schwarz
Steven Scott
Yang Shao
Alec Shapiro
Don Shapiro
Milton R. Shefter 
Ryan Sheridan
Marc Shipman-
    Mueller 
Leon Silverman

Rob Sim
Joseph Slomka 
Garrett Smith 
Timothy E. Smith 
Kimberly Snyder 
Stefan Sonnenfeld 
Michael Sowa
John L. Sprung 
Joseph N. Tawil
Andrew Tiffen
Ira Tiffen
Steve Tiffen
Matthew Tomlinson 
Arthur Tostado 
Bill Turner
Stephan Ukas-Bradley 
JD Vandenberg 
Arthur Van Dover 
Mark van Horne 
Jannie van Wyk
Phil Vigeant
Rhonda Vigeant 
Dedo Weigert
Marc Weigert
Steve Weiss
Alex Wengert
Evans Wetmore
Beverly Wood
Hoyt Yeatman
Irwin M. Young 
Michael Zacharia  
Bob Zahn
Nazir Zaidi
Michael Zakula 
Joachim Zell
Les Zellan

HONORARY 
MEMBERS 
Col. Edwin E. 
    Aldrin Jr. 
Patty Armacost
Bob Fisher
David MacDonald 
Larry Mole Parker
D. Brian Spruill 
Marek Zydowicz

For the most current 
ASC roster and 
to download our 
complete roster of all 
members since 1919, 
go to theasc.com/asc/
members
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Clubhouse News
Latest Bulletins From the Society

Society Welcomes Conroy and Hawkinson
Irish cinematographer John Conroy, ASC, ISC photographed the ac-
claimed British crime series Luther, which earned him BAFTA and Emmy 
Award nominations. He garnered another BAFTA nomination for his 
camerawork on the British thriller Fortitude. Conroy earned the 2020 ASC 
Award for Motion Picture, Miniseries, or Pilot Made for Television for his 
work on the AMC miniseries The Terror: Infamy, and an additional ASC 
Award nomination for Showtime’s horror drama Penny Dreadful. His televi-
sion credits also include The Tunnel, Broadchurch, Jamestown, Trust Me 
and Penny Dreadful: City of Angels, among others. Conroy’s feature credits 
include The Sea, Parked, The Happy Prince and Yardie. Recently, he shot 
the BBC historical drama The Name of the Rose, the Amazon Prime thriller 
Tell Me Your Secrets, and Season 2 of the Amazon Prime romantic comedy 
anthology Modern Love.

Kozachik Tells Tales
Visual-effects and animation specialist Pete Kozachik, ASC 
recently published his memoir, Tales From the Pumpkin 
King’s Cameraman, through River Grove Books. Working 
in collaboration with his wife, Katy Moore-Kozachik, he 
details his entire career, offering a candid view on his early 
days working on low-budget commercials, leading up to his 
tenure at Industrial Light & Magic — working on projects 
that included Willow, Innerspace and Howard the Duck 
— and shooting the stop-motion animated features The 
Nightmare Before Christmas, James and the Giant Peach, 
Corpse Bride and Coraline. 
This book is available through the ASC Store at  

store.ascmag.com.

Los Angeles native James Hawkinson, ASC photographed all four 
seasons of the Amazon Prime series The Man in the High Castle, which 
earned him an Emmy win and an additional nomination, as well as an ASC 
Award nomination. His other television credits include all three seasons of 
the NBC series Hannibal, the pilot and first season of NBC’s Community, 
the pilot and first season of Fox’s Arrested Development, and the pilot for 
NBC’s The Enemy Within. Recently, he photographed the pilot for National 
Geographic’s period drama Barkskins. His work on Aphex Twin’s “Win-
dowlicker” music video has been included in the Museum of Modern Art’s 
permanent collection. In 2001, he received an MTV Video Music Award 
nomination for Best Cinematography for Missy Elliott’s “Get Ur Freak On,” 
and, in 2004, a nomination for Beyoncé’s “Naughty Girl.”

New ASC members John Conroy (left) and James Hawkinson.
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In Memoriam:  
Dan Kneece (1956-2021)
The ASC is saddened to report the 
death of Dan Kneece, who worked 
with numerous Society members 
over his long career. Born on Sept. 
13, 1956, the filmmaker and South 
Carolina native died on Aug. 7 at 64 
years old.
As a boy, Kneece taught himself 

the fundamentals of filmmaking by 

Clubhouse News
Latest Bulletins From the Society

ERRATA
In the feature “Virtual Expansion” 
(AC Aug. ’21), we made the fol-
lowing errors: For the two photos 
(including our cover image) of 
Virtual Production Studio-xR, we 
neglected to indicate that the 
studio was created as a partner-
ship between PRG and MADO 
XR; we noted that the photos 
were provided by Brompton 
Technology, when they were in 
fact provided by MADO XR; and 
we incorrectly listed that MADO 
XR and Neoset had partnered on 
an LED volume. We apologize for 
any confusion these errors may 
have caused.

Papamichael Feature Wins at Tribeca
The latest feature photographed by 
Phedon Papamichael, ASC, GSC, director 
Levan Koguashvili’s Brighton 4th — from 
the Caucasus country Georgia — recently 
won Best International Narrative Feature 
Film at the 2021 Tribeca Festival. “I enjoy 
occasionally breaking out from the Holly-
wood system and working on the smaller 
individual cinematic gems that come my 
way,” Papamichael says. “I’m so happy to 
have been part of this endeavor, and I’m 
proud that this small film from the country 
of Georgia found its spotlight in New York 
City at the Tribeca Film Festival.”

shooting Super 8mm shorts. A grad-
uate of the University of South Car-
olina, he launched his professional 
career in 1979 at a local television 
station before moving to Los Ange-
les in the early 1980s and working 
for Cinema Products. There, he was 
trained in Steadicam operation by 
the device’s inventor, ASC associate 
Garrett Brown. Kneece would go 
on to train numerous others, which 

changed the way motion pictures 
were made by creating new oppor-
tunities to tell cinematic stories.
Among Kneece’s many standout 

feature credits as an operator are 
Blue Velvet and Wild at Heart (both 
shot by Frederick Elmes, ASC), 
Twin Peaks: Fire Walk With Me (Ron 
Garcia, ASC), Mulholland Drive 
and Lost Highway (both shot by 
Peter Deming, ASC), Jackie Brown 

(Guillermo Navarro, ASC, AMC), 
The Patriot (Caleb Deschanel, 
ASC), Bruce Almighty (Dean 
Semler, ASC, ACS), and The 
Number 23 (Matthew Libatique, 
ASC). He was also a cinematog-
rapher in his own right, shooting 
such feature projects as Southern 
Belles, Plastic Jesus, The Confes-
sion and Courting Chaos. Among 
his accomplishments, Kneece 
co-founded the Steadicam Guild 
in 2002 and later served as pres-
ident of the Society of Camera 
Operators (SOC) in 2007. 
“Dan Kneece was a 

hard-working member and 
colleague with a ready smile and 
open arms [who] embraced all 
of us who knew and worked with 
him,” wrote Local 600 National 
President John Lindley, ASC in 
an announcement to union mem-
bers. “The world was his friend. 
He leaves his legacy of kindness 
and warmth for us to carry on in 
his absence. We mourn his loss 
and extend condolences to his 
friends and family.”

Dan Kneece shoulders the camera while filming the iconic opening-sequence tracking shot of Pam Grier 
for Quentin Tarantino’s Jackie Brown, shot by Guillermo Navarro, ASC, AMC.
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Wrap Shot
Jaws

Camera operator and future ASC member Michael Chapman hand-
holds a Panaflex as director Steven Spielberg peers over his shoulder 
while they capture a sequence for the iconic film Jaws (1975). At the 
prow of the battered vessel Orca, actor Robert Shaw (playing the 
cantankerous shark hunter Quint) takes aim at the (mechanical) killer 
great white.
In the second photo, taken during the shoot in Martha’s Vineyard, 

Chapman is flanked by Spielberg (left) and the show’s director of 
photography, Bill Butler, ASC — who celebrated his 100th birthday this 
past April. 
Archive subscribers will find our complete report on the filming of 

Jaws in the March 1975 issue of AC.
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© 2021 Kodak. Kodak and the Kodak logo are trademarks.

#SHOOTFILM

We are in 
Hollywood!
Come visit Kodak Motion Picture and Entertainment  
at our new location in Hollywood! 
Will call services and new office space.

7758 West Sunset Blvd., Los Angeles, CA 90046
323-499-1012
motion@kodak.com

Learn more at kodak.com/go/motion
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