
EDITORIAL        FEATURES        TRAVEL        NEWS        WRECKS        EQUIPMENT        BOOKS        SCIENCE & ECOLOGY        TECH        EDUCATION        PROFILES        PHOTO & VIDEO        PORTFOLIO38 X-RAY MAG : 103 : 2021

Adventure & 
ArchaeologyA Modern Expedition

Underwater archaeologist working 
on a site of amphorae on the ship-
wreck of the Mazotos, in Cyprus

Text by Christopher Drew 
Photos by Christopher Drew, 
Maureen Langevin and 
Raymond LeFrense

On opposite sides of the 
planet from each anoth-
er, two historic ship-
wrecks sit in a constant 
state of change. Both 
bear historical witness to 
the story of their day, yet 
they are very different: 
One is a Mediterranean 
cargo vessel from over 
2,300 years ago, the 
other a Norwegian 
tanker that sank off the 
coast of New Jersey in 
1964. Although they dif-
fer in nearly every way, 
the one key thing they 
share today is how divers 
and researchers across 
the globe uncover and 
honor their stories: the 
intersection of mission, 
art, skills and technology 
in a modern expedition.

Well, what exactly is a modern 
expedition? What does it entail, 
what is it like, who are the 
researchers and how is it shared 
with the public as the results are 
interpreted and the conclusions 
promoted? And most impor-
tantly, if one were interested, 
what are the best immediate 
steps and training to take to join 
in on the fun?
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feature Archaeology
A single amphora is lift-
ed from the seabed (far 
left); A series of photos 
of the amphora is taken 
for photogrammetry of 
the artifact (left); A point 
cloud in 3D space is cre-
ated through computer 
analysis of the photos 
(below)

  A modern expedition, just like any 
before, starts with the mission. This mission 
is born from the intersection of a histori-
cal narrative or scientific demand, along 
with the modern contextual interpreta-
tion. In short—what story are we trying 
to tell, and how is it important? This story 
drives the mission objective and helps us 

create the scientific questions to answer.
  This mission is delivered and narrated 
by art, the second part of a modern 
expedition. How do we tell the story? Is 
this story formalized History, or raw, unfor-
malized personal history? When the gear 
is dry and the video uploading, what 
steps do we take to drive the narrative 

and engage our audience, and what is 
their reaction?
  The third component of a modern 
expedition are the skills needed of the 
crew. This includes the obvious diving skills 
as well as the topside research phase, 
technical skills and skills when engaging 
with the public.
  Last, but certainly not least, is technolo-
gy. We use tech not for the sake of tech, 
but to drive the art, the mission, and in 
some cases, to help guard the safety of 
the dive team within their dive plan.

Mission, Art, Skills, Technology 
—MAST
When applied holistically, MAST, just like 
the mast of a ship, allows us to propel the 
mission, look far out to engage, deploy 
our skills and protect our teams. Let’s look 
at a few case studies.

Amphorae: Art and technology
For our first example, lifted from the sea-
bed is a single amphora. These vessels 
are typically used to carry bulk wine, 
olives, grain and other such goods. The 
word “amphora” essentially translates 
to “carry on both sides.” Focusing solely 
on the combination of art and technol-

ogy first, we can 
examine ampho-
rae to unlock 
some secrets.
  What if, instead 
of spending sever-
al hours sketching 
just one artifact 
and taking dimen-
sions with calipers, we could instead 
spend five minutes taking pictures from 
different sides, storing those images on 
a site-server or even uploading them to 
a datashare, and then have a team of 
local and global experts model, archive 
and even publish each artifact? What 
if these dimensionally accurate scaled 
3D models could be stored and shared 
indefinitely, allowing for effortless review 
years from now by the next generation of 
researchers?
  Yup. I am talking about photogramme-
try. This process allows us to use special 
software and a bit of math to create an 
accurate 3D model in just a couple of 
hours. For a single artifact, the researcher 
takes a series of photos from predeter-
mined angles and coverage, often with 
a plain background.
  The next step is a computer analysis 

of the photos, using calculated stereo-
scopic differences in contrast-edges from 
image displacement to generate a point 
cloud in 3D space. With accurately mea-
sured anchor points, the model will be 
scaled with accuracy possible in the sub-
millimeter range.
  The point cloud is then converted into 
a polygon mesh and processed for gap-
filling and smoothing as needed. Finally, 
texture-mapping is applied to the artifact 
model, which is essentially a photorealistic 
wallpaper that is wrapped around it. For 
the readers out there with CGI/3D experi-
ence, the full-size models can grow to 
1MM polygons, with textures of 70+ MP.
  Let us merge art and tech again. We 
are going to take both the art and tech-
nical expertise and combine them for 
this exact amphora that we have recov-
ered. Where do we stand? We have 
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From the point cloud, a polygon mesh is developed 
so texture-mapping can be applied to the artifact 
model—essentially this is a photorealistic wallpaper that 
is wrapped around the model (above); Analysis of the 
clay and shape of the neck and handles leads to the 
identification of the artifact’s origin and age (left).

sketched, documented, mea-
sured, modeled and analyzed 
the artifact thoroughly. Samples 
of the ceramic have been taken 
and sent to labs all over the plan-

et to be 
analyzed 
for mineral 
composi-
tion, radio-
active dat-
ing, resins 
and several 
other fac-
tors. So, 
what does 

this tell us? What can a team find 
out about this exact artifact, and 
what stories can it tell?
  We use the materials analy-
sis of the clay, and the shape 

of the handles and neck to find 
out where it is from and how old 
it is. We use the sorted contents 
and analysis of scrapings and 
resins from inside to determine 
the contents it held. We can also 
determine if it sat for hundreds or 
thousands of years in fresh water, 
saltwater, dry or humid air, or if it 
was buried underground and for 
how long.
  That is a lot right? What else can 
we tell? What mysteries can we 
solve with this artifact?

Turns out, not much.
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Amphorae on the wreck site of the Mazotos in 
Cyprus (left); Dive team member gets ready to 
descend to the wreck site (below); Divers tag and 
document artifacts on the site (bottom right).

  We did not have the mission, and 
so we did not have the context. 
Context is what comes from this, 
and it is the MOST important thing, 
usually more so than the artifact 
itself! I am talking about the orienta-
tion of the artifact, the surroundings, 
its condition and location, and even 
the sediments and sea life on the 
object. These clues can help us tell 
the full story, to answer the scien-
tific questions that drive the mission, 
and recent technological develop-
ments such as photogrammetry and 
remote collaboration allow us to 
expedite this.

Mazotos:  
Adding mission and skills
Returning to that single amphora, let 
us consider the mission. What is the 
context for this amphora? First, we 
need a site for these contextual sur-
roundings to make the most sense. 
The wreck this amphora was recov-
ered from is the shipwreck of the 

Mazotos, in Cyprus. Cyprus is tucked 
away in the eastern Mediterranean, 
between Turkey and Cairo, just west 
of the Levant.
  Our mission starts to take form: We 
need to study a mystery shipwreck 
155ft down that was recently uncov-
ered off the coastline, is in fantastic 
condition and looks to be over 2,300 
years old. We need to find out where 
the ship was coming from, where it 
was going, the cargo and crew, why 
it sank and link this all to the ongo-
ing narrative of the era—all the while 
protecting the context and record-
ing the entire process in detail.
  So, we have got an idea of the 
mission. How about skills? Let us look 
at a typical day on the Mazotos 
and see what is needed. First, divers 
enter the water daily to perform a 
series of photogrammetric surveys of 
not just the individual artifacts, but 
the entire wreck as a whole to cap-
ture the surrounding context.
  Reaching our working depth for 

this wreck, leveling off at 150ft just 
above the site, we slowly swim a 
zigzag-style pattern over the ship-
wreck, documenting every feature 
with our cameras and ensuring the 
scale-markers are accurately mea-
sured and captured. At this depth, 
the dive team only has 20 minutes 
of usable bottom-time. During 
these 20 minutes, in addition to 
recording photos, each team 
may also have to identify and tag 
amphorae, excavate artifacts with 
brushes or a dredge, and move 
artifacts to recovery.
  While the team is completing 
their decompression on the surface-
supplied trapeze stations, messages 
and artifacts are passed up to the 
safety divers for recovery. Tools and 
turnover are passed along by the 
safety diver to the next team as 
they enter the water. The next dive 
team then splashes in, passing the 
decompressing team on the way 
down, exchanging a brief salute 
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Dive team completes a decom-
pression stop at a surface-supplied 
trapeze station, passing messages 
and recovered artifacts to safety 
divers (above); Drew uses a dredge 
to excavate artifacts (right).

Amphorae and artifacts on the wreck site are identified and tagged (above).

and then seamlessly continuing 
the work.
  After the dive is complete 
and debrief logged, each team 
transitions to topside work. Some 
members begin converting and 
tagging the images to usable 
photogrammetric data, while 
others assist the surface archae-
ology team as they sift through 
the dredge sediment and 
stabilize the artifacts for trans-
portation to labs ashore. Other 
team members assist the Chief 
Diver with safety management, 
decompression timing, gas fills 
and predive safety checks.
  The photogrammetric process for 
a wreck site is much the same as an 
artifact like our amphora, if only on a 
much larger scale. The initial point cloud 

model is populated and scaled, the 
mesh cleaned and textured. Finally, the 
finished product is exported as a scaled 
orthophotomosaic overhead view.

Back to art—Is a freely 
navigable sitemap art? 
What if we were to export this site and 
move it into a game like World of Diving 
or Subnautica? Is history accurately 

integrated into what could be entertain-
ment, now art? Was it already?
  Let us bring the context back to art 
driving mission: This orthophotomosaic is 
then used by our team of artists, collab-
orating both locally and online, to gen-
erate line art through vector graphics 
programs like Inkscape and Illustrator. 
Overnight and into the morning, the 
sitemap line art is completed and laser-
printed on waterproof paper to be 
affixed to our survey slates and used for 
dive planning, navigation, notes and 
artifact excavation. From this site plan, 
team archaeologists also work with the 
project director to determine the best 
strategy forward with the project. Only 
once all these steps are completed, 
and the context recorded with the arti-
fact in-situ, is the artifact ready to be 
recovered and conserved. It takes an 
entire team of scientists, artists, archae-
ologists, and research divers to make 

this happen seamlessly without losing 
any evidence.
  On the Mazotos Expedition,1 everyone 
on the crew worked together to blend all 
four elements. We combined mission with 
context, art with narrative, skills as they 
drive the team, and technology with 
photogrammetry and remote collabora-
tion. Where do we stand now? What are 
the results of including the context as 
driven by the mission?
  Just from looking at the overhead 
orthophotomosaic imagery, as well 
as the 3D models, archaeologists and 
researchers are able to determine:

• The anchor arrangement at the bow, 
allowing inferences to be made on the 
rigging method and even the proficien-
cy and origins of the crew.	

• The orientation of the ship when it sank 

1  UCY.AC.CY/MARELAB/EN/RESEARCH/MAZOTOS-
SHIPWRECK

CHRISTOPHER DREW

CHRISTOPHER DREW

CHRISTOPHER DREW

https://www.ucy.ac.cy/marelab/en/research/mazotos-shipwreck
https://www.ucy.ac.cy/marelab/en/research/mazotos-shipwreck
https://www.ucy.ac.cy/marelab/en/research/mazotos-shipwreck


EDITORIAL        FEATURES        TRAVEL        NEWS        WRECKS        EQUIPMENT        BOOKS        SCIENCE & ECOLOGY        TECH        EDUCATION        PROFILES        PHOTO & VIDEO        PORTFOLIO43 X-RAY MAG : 103 : 2021

and how the impact with the 
seabed occurred.

• Amphorae layering, contents 
and loading order, which 
gives insight into the econo-
my, culture, origin and ports 
of call.

• The data from this single wreck 
site can be combined with 
other shipwrecks and land archaeol-
ogy projects, as well as historical tax and 
trade records, to vastly affect the details 
of the time’s narrative. 

There is one other bonus, a moral one, 
of adding photogrammetric survey to 
an ongoing project: the digital preserva-
tion of all site contextual detail for future 
researchers. Once an area is excavated, 
that immediate opportunity is gone for-
ever. Anything we overlook, any small 
clues hidden in the chaotic scatter and 

layering and stratigraphy, it is all perma-
nently altered the moment we begin a 
recovery... as well as by time itself, even 
when presumably undisturbed! We owe it 
to not just ourselves, but also future gen-
erations of researchers, and most impor-
tantly those who were lost at sea on 
these wrecks, to record and preserve the 
site as-found as well as every step along 
the way of recovery. On a site as rare as 
the Mazotos, it is a matter of ethics and 
truth. We must do it right, and modern 
technology makes it easier than ever!

Stolt Dagali:  
Adding (some) autonomy
Clear across the world from the Mazotos, 
the wreck of the Stolt Dagali lies off the 
New Jersey coast in 130 FSW, with relief 
to 60 FSW. She was sliced in two by a col-
lision from the Shalom on 26 November 
1964, and the stern sank rapidly with 19 
casualties. This particular region, the New 
York-New Jersey Bight, is one of the dens-
est shipping traffic and shipwreck regions 
on Earth, with an estimated 7,200+ 
shipwrecks on file with the New Jersey 
Maritime Museum.
  With new coordinates for potential 
wreck sites being found every year, rap-
idly changing sea weather in the region, 
and occasionally challenging conditions 
underwater, expeditionary dive teams 
operating in the North Atlantic face a 

particularly interesting set of needs for 
dive operations: rapidly evaluating mys-
tery coordinates and sonar returns, check-
ing on the status of the dive teams when 
contingent circumstances arise, commu-
nicating with and recalling dive teams, 
and evaluating site conditions before 
committing divers—especially students!
  We can immediately add one other 
piece of technology and skill to help 
meet these needs: the remotely oper-
ated vehicle (ROV). This handy piece 
of technology allows the surface crew 
to quickly zoom down the anchor line 
and check on decompressing dive 
teams, artifact recovery, site conditions 
and even the health of the site rigging. 
Sometimes, all of the above can be 
accomplished in just a few minutes.
  There are many ROV models on the 

market, but the key features for expedi-
tionary diving operations are portability 
and durability. The model I personally 
use and highly recommend is the Sofar 
Trident, formerly known as the OpenROV 
Trident. This model can dive to 100m 
(330ft), has a solid three-hour working 
battery life, open-source payload bay, 
and can cruise at three to four knots. 
Surface support and control is through 
a wireless Android tablet with joysticks 
and HDMI, and with some work, the abil-
ity also exists to livestream the dive to 
anywhere on the planet for remote col-
laboration. The tether itself is structural 
kevlar, allowing for easy deployment and 
retrieval from anywhere topside.
  Now, to be clear—an ROV must never 
replace accurate runtimes, objec-
tives and team training in a properly 

feature Archaeology
Using a trapeze station, divers 

Christos Iliadis and Kostas 
Kostantinou send recovered 

artifacts up to safety divers 
(right); Orthophotomosaic pre-

view used for dive planning 
(far right); Historical photo of 

the Stolt Dagali (below)
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feature ArchaeologyFREEDOM TO 
GO FURTHER.

NAUIHQ@NAUI.ORG+ 1 813.628.6284 @NAUIWorldwide

With NAUI, there is no need to 
limit yourself. From Freediving 
to Technical diving, you have the 
freedom to explore any depth. 

Visit NAUI.org to find your specialty!

OPEN WATER SCUBA DIVER | FREEDIVER | INSTRUCTOR | MASTER DIVER |& SO MUCH MORE 

Remotely operated vehicle (above) 
operated by Christopher Drew and 
Kevin Fontana allows the surface crew 
to quickly check on dive teams doing 
decompression stops, recovered arti-
facts, site conditions and site rigging. 
Topside remote control of ROV (left)

MAUREEN LANGEVIN / DIVE VOYAGER EXPEDITIONS
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executed dive plan. In fact, due 
to the removal of decision-inertia, 
it is quite the opposite. As an 
example, if there is a moment of 
uncertainty topside while a dive 
team below is executing a +5 RT 
as-trained and briefed because 
of extenuating circumstances, the 
surface crew can quickly deploy 
the ROV in under ten seconds, 
zoom down to check on the team, 
exchange okay signals, check 
gas status, and make a far faster 
and informed decision on deploy-
ing the safety dive team and any 
additional equipment as needed. 
Safety in such a situation would 
never be contingent on the ROV, 

as any failure in the ROV system 
would result in the same immedi-
ate rehearsed response from the 
surface team as before.
  The use of an ROV to augment 
(but never replace!) a dive team 
extends even further than immedi-
ate safety concerns: It can also 
help to drive the mission. An ROV 
can allow a project director to 
remotely check on artifact sur-
vey and recovery, a classroom 
to join in live, and the Chief Diver 
to observe site conditions before 
making the decision to deploy the 
next dive team on a relay. All of 
these factors combine to reduce 
crew hesitation and inertia, 

increase diver autonomy, and pro-
tect the safety of the team while 
they fulfill the important objectives.

Next steps and resources
As a diver, what can you do to 
get started in expeditionary and 
research diving, particularly when 
at home? Let us break down the 
options:

Mission
The first step for many is finding 
a sense of mission, either by join-
ing an ongoing and established 
project, or inspiring new projects. 
The way to start is to get involved 
in your local dive clubs—Meetup.
com and your local dive shops 
are good places to start if you are 
looking for one!
  From there, search for your local 

http://www.xray-mag.com/ARD_NAUI
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The Nautical Archaeology Society's virtual conference was held in November 2020.

The Capra Planner software is a free dive-planning and gas-planning utility developed by Anson of St. Andrews.

maritime museums and stop by, 
not just to check out the exhibits 
and research anything that catch-
es your eye, but also to attend the 
social events and presentations. 
This is where, for me at least, inspi-
ration and conversation drive new 
ideas the most. Before you know it, 
you will be volunteering and lead-
ing presentations yourself.
  In addition to establishing a 
local anchor, branch out region-
ally to organizations with an 
established ongoing mission and 
training. For the United States, 
check out organizations like the 
Battle of the Atlantic Research 
and Expedition Group (BAREG)2 
and Scripps Center for Marine 
Archaeology (SCMA)3 for ongoing 
expeditions and reports.
  On an international scale, two 
fantastic organizations to follow 

2  BAREG.ORG
3  SCMA.UCSD.EDU/EXPEDITIONS.PHP

are the Nautical Archaeology 
Society (NAS)4 and the Explorers 
Club.5 More details on all of these 
organizations training opportuni-
ties are covered below in the 
"Training" section.

Art
Focus on collaboration and 
engagement to grow your proj-
ect’s audience by thousands and 
immediately become more agile: 
Become familiar with platforms 
such as Twitch,6 Discord7 and 
Mattermost8 for running live remote 
classes and remote collaboration.
  For sharing your work with 
the outside world, learn to use 
Sketchfab for 3D model show-
casing, embedding your work in 
websites, and sharing results and 
4  NAUTICALARCHAEOLOGYSOCIETY.ORG
5  EXPLORERS.ORG
6  TWITCH.TV
7  DISCORD.COM/INSPIRATION
8  MATTERMOST.COM

surveys on social media. Probably 
the single best example of 
Sketchfab9 and photogrammetric 
implementation in social outreach 
is the Thistlegorm Project.10

  Another great example of pub-
lic and researcher engagement 
on a technical level is the iMARE 
Culture11 project. It is completely 
free and you can find examples 
of underwater augmented real-
ity, navigation algorithms, 3D ship 
and artifact models, and even 
several games and exhibits.

Skills
What about Skills? For research 
on sites like the Mazotos and 
Stolt Dagali, one should curate 
diving skills in-water, and prac-
tice research/technical skills 
while topside.

9  SKETCHFAB.COM/3D-MODELS
10  THETHISTLEGORMPROJECT.COM
11  IMARECULTURE.EU

Core Diving Experience.  Gained 
through the certification chain 
with substantial practice and 
application:

• Advanced nitrox
• Stage decompression
• Wreck diving and navigation
• Object and artifact recovery
• Rescue diver and emergency 

first response
• Drysuit and scooter (optional)

Research and technical experi-
ence.  Many of these skills can be 
learned and practiced through 
apprenticeships, online classes 
and field school:

Survey
• Site sketching
• Artifact and pottery sketching
• Baseline-offset survey
• Trilateration survey
• Reference marker tagging

Photography
• Photogrammetric capture pat-

terns

• Photo logging and tagging
• Datastore management

Conservation
• Manual excavation
• Dredging and sifting
• Artifact stabilization and transport
	
When in doubt, the experts at the 
Nautical Archaeology Society12 
maintain the most up-to-date 
courses and syllabi for many types 
of study and can answer specific 
questions about enrolling in a 
field school. The NAS also offers a 
fantastic and thorough eLearn-
ing13 online program for maritime, 
underwater, intertidal and terres-
trial archaeology.
  On the subject of the NAS, 
they have moved their con-
ference online14 this year! This 
will allow anyone to attend, 
find inspiration, and meet col-

12  NAUTICALARCHAEOLOGYSOCIETY.ORG
13  NAUTICALARCHAEOLOGYSOCIETY.

ORG/ELEARNING
14  NAUTICALARCHAEOLOGYSOCIETY.

ORG/ANNUAL-CONFERENCE

leagues—not to mention learn 
a thing or two about the latest 
projects in shipwreck and cultural 
heritage studies. More informa-
tion on the NAS conference, as 
well as other current events, can 
be found in the “Field Training” 
section at Scuba.Tech.15

  For those who are certified AAUS 
Science Divers,16 the University 
of California, San Diego, Scripps 
Center for Marine Archaeology 
(UCSD-SCMA)17 is running a field 
school with the University of Haifa 
in Israel, starting in 2021. Their other 
major work outside of Israel takes 
place in Greece and Puerto Rico, 
with project updates posted on 
Facebook.18 If you are interested 
and qualified, use the contact 
form at Scuba.Tech19 to write me a 
quick note and I will personally put 
you in touch with the project lead.

15  SCUBA.TECH/FIELD-TRAINING
16  AAUS.ORG/FAQS
17  SCMA.UCSD.EDU/FIELD-SCHOOL.PHP
18  FACEBOOK.COM/SCMAKORETPROJECT
19  SCUBA.TECH/CONTACTSCREENSHOT COURTESY OF NAUTICAL ARCHAEOLOGY SOCIETY

SC
R

EE
N

SH
O

T 
C

O
U

R
TE

SY
 O

F 
C

A
PR

A
 P

LA
N

N
ER

 /
 A

N
SO

N
 C

H
EU

N
G

 /
 U

N
IV

ER
SI

TY
 O

F 
ST

 A
N

D
R

EW
S

http://bareg.org/
http://bareg.org/
http://scma.ucsd.edu/expeditions.php
http://scma.ucsd.edu/expeditions.php
http://bareg.org/
http://scma.ucsd.edu/expeditions.php
https://www.nauticalarchaeologysociety.org/
https://www.nauticalarchaeologysociety.org/
https://explorers.org/
https://explorers.org/
https://www.twitch.tv/
https://discord.com/why-discord
https://mattermost.com/
https://sketchfab.com/3d-models/wreck-of-the-ss-thistlegorm-d0dd1b0a2d1c4cffb8d91ca82de26b0c
https://www.nauticalarchaeologysociety.org/
https://explorers.org/
https://www.twitch.tv/
https://discord.com/inspiration
https://mattermost.com/
https://sketchfab.com/3d-models/wreck-of-the-ss-thistlegorm-d0dd1b0a2d1c4cffb8d91ca82de26b0c
https://thethistlegormproject.com/
https://imareculture.eu/
https://imareculture.eu/
https://sketchfab.com/3d-models/wreck-of-the-ss-thistlegorm-d0dd1b0a2d1c4cffb8d91ca82de26b0c
https://thethistlegormproject.com/
https://imareculture.eu/
https://www.nauticalarchaeologysociety.org/
https://www.nauticalarchaeologysociety.org/elearning
https://www.nauticalarchaeologysociety.org/elearning
https://www.nauticalarchaeologysociety.org/annual-conference
https://www.nauticalarchaeologysociety.org/annual-conference
https://www.nauticalarchaeologysociety.org/
https://www.nauticalarchaeologysociety.org/elearning
https://www.nauticalarchaeologysociety.org/elearning
https://www.nauticalarchaeologysociety.org/annual-conference
https://www.nauticalarchaeologysociety.org/annual-conference
https://www.scuba.tech/field-training
https://aaus.org/faqs
https://aaus.org/faqs
http://scma.ucsd.edu/field-school.php
https://www.facebook.com/SCMAKoretProject
https://www.scuba.tech/contact
https://www.scuba.tech/field-training
https://aaus.org/faqs
http://scma.ucsd.edu/field-school.php
https://www.facebook.com/SCMAKoretProject
https://www.scuba.tech/contact


EDITORIAL        FEATURES        TRAVEL        NEWS        WRECKS        EQUIPMENT        BOOKS        SCIENCE & ECOLOGY        TECH        EDUCATION        PROFILES        PHOTO & VIDEO        PORTFOLIO46 X-RAY MAG : 103 : 2021

feature

GOTHENBURG
WIN DIVE TRIPS | TRY DIVE | SEMINARS | WORKSHOPS  

CHILDREN´S CORNER | DIVE TRAVEL | DIVER´S PUB  
PHOTO COMPETIONS | TECH DIVING | EDUCATION DIVE 

EQUIPMENT | DIVE CENTRES

ERIKSBERGSHALLEN

MARCH 1144--1155,,  22002200
For more info go to dykmassan.se

SCANDINAVIA´S BIGGEST DIVE SHOW
 © Magnus Edvardsson

WIN A 
DIVE TRIP 
FOR THE 
WHOLE 
FAMILY

NEW DATES: March 19-20, 2022

Dive team 
member 

enters the 
water at 

the Mazotos 
wreck site in 

Cyprus.

Technology
The tech side is where the path wid-
ens the most, as there is nearly infinite 
room for technologists to grow in 
expeditionary diving:

Software development.  The Capra 
Planner20 project is an excellent free 
dive-planning and gas-planning utility 
developed by Anson of St. Andrews. 
For those interested in contributing, 
the project is now open to testers 
and developers for open-circuit dive 
planning, and runs on Windows and 
Linux. Code contributions for mobile 
app development are also under 
potential consideration.
  For logging your dives, Subsurface21 is 
a free open-source dive logging appli-
cation created by Linus Torvalds, and 
also syncs with iOS22 and Android.23 It is 
under active development and sup-
ports most dive computers.

Photogrammetry.  If 3D modeling and 
survey strikes your fancy, the single 
best two tools to learn are AliceVision 
Meshroom24 and Agisoft Metashape.25

20  GITHUB.COM/THE-EMERALD/CAPRA-PLANNER
21  SUBSURFACE-DIVELOG.ORG
22  APPS.APPLE.COM/US/APP/SUBSURFACE-

MOBILE/ID1093217161
23  PLAY.GOOGLE.COM/STORE/APPS
24  ALICEVISION.ORG/#MESHROOM
25  AGISOFT.COM

  An introductory course recap, 
training resources, syllabus review 
and practice photosets can all be 
found at Scuba.Tech.26 From the 
homepage, just navigate to the 
“Photogrammetry” section and enjoy.
  To share your 3D models and 
sitemaps with the rest of the world, 
make an account on Sketchfab27 
and start uploading!

Remotely operated vehicles.  The 
Sofar Trident28 is currently the best 
choice for an ultraportable, durable, 
scout class ROV. Be sure to start your 
learning in a pool, before progress-
ing to dive team operations prac-
tice and eventually open-water 
environments! Operating checklists 
and training resources can be found 
at Scuba.Tech,29 under the “ROV 
Operations” section.

Video production.  Video produc-
tion has experienced a recent surge 
of free and high-performance edit-
ing software. The single best free 
platform to learn today is DaVinci 
Resolve,30 with links to free lessons 

26  SCUBA.TECH/PHOTOGRAMMETRY
27  SKETCHFAB.COM
28  SOFAROCEAN.COM/PRODUCTS/TRIDENT
29  SCUBA.TECH/ROV
30  BLACKMAGICDESIGN.COM/PRODUCTS/DA-

VINCIRESOLVE

found at Scuba.Tech31 under the 
“Video” section.
  For broadcast and live-streaming, 
the Open Broadcaster Software 
(OBS)32 project is your best option 
to learn a free suite of tools to share 
your work (and yes, ROV footage!) 
with the rest of the world.

Conclusion
Whether on shipwrecks or ecological 
surveys, applying the MAST principles 
of mission, art, skills and technology 
will greatly increase the outreach of 
your projects while positively impact-
ing future generations. Come join us 
in the next generation of research 
and media! 

Christopher Drew is a research diver 
and videographer with Dive Voyager 
Expeditions,33 owner of ScubaTech 
Productions, broadcast media pro-
duction engineer and recent Stevens 
Institute of Technology graduate. He 
loves instructing, surveying and film-
ing everything from local shipwrecks 
to expeditions worldwide, and knows 
that every dive will uncover both his-
tory and adventure! For more infor-
mation, please visit: Scuba.Tech.

31  SCUBA.TECH/VIDEO
32  OBSPROJECT.COM
33  DIVEVOYAGEREXPEDITIONS.COM
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