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General	Information	
	

	
Course goals 
 
After completing the Scientific Diver Specialty Course, your overall diving skills 
will improve. You will receive more training and review the most commonly 
used self-rescue skills in your Open Water course, primarily focusing on 
buoyancy. Furthermore you will be able to identify at least 6 families of fish and 
25 indicator species. You will also be able to identify all the potential shark, 
rays, or turtles in your project area. You will learn how to properly document 
this data and where and how this information is being used to impact the 
oceans locally and internationally.  
	
	
Certification 
 
Upon successfully completing the course 
you will receive the SSI Scientific Diver 
Specialty Certification  
Certification means that you will be 
qualified to plan, organize, and 
conduct survey dives in conditions 
generally comparable to or better than, 
those in which you are trained. You will 
have a comprehensive understanding of 
why and where the data collected is used 
and how you are making a positive 
impact on ocean conservation and local 
fishing regulations. 
	
Course	Layout	

1) Workshop	
2) 2	Open	Water	Training	Dives	
3) Final	Fish	ID	Test	
	
	
	

This	courses	focuses	on	2	aspects	
1) Enhancing	diver	skills	and	
diver	safety	

2) Shark	and	fish	identification	
and	surveying	methods	
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Section	1	
Basic	and	Specialty	Related	Dive	Skills	

	
Decompression	Theory	

	
The deeper we go the more pressure there is. Pressure doesn’t have an effect on water, 
which is what most of our body is made up of, but it does have an effect on air spaces. 

Remember Boyle’s law? If you take a balloon down to depth it will shrink, when you bring it 
up the air expands. This is the most important concept to understand for your safety and 

enjoyment in diving 
 

Boyle’s	Law	
“If	tmperature	remains	constant,	the	pressure	and	volume	of	any	gas	are	inversely	
related.	Another	way	to	state	the	last	part	of	the	foregoing	statement	is,	as	pressure	
increases,	volume	decreases;	and	as	pressure	decreases,	volume	increases”	
	
Boyle’s	Law	is	perhaps	the	most	useful	gas	law	in	diving,	from	a	practical	point	of	
view.	For	example,	you	can	use	it	to	calculate	how	fast	you’ll	consume	your	air	
supply	at	one	depth	compared	to	another,	or	how	uch	useable	gas	volume	you	
have	in	a	cylinder	at	a	given	pressure.	It	explains	why	you	should	never	hold	your	
breath	while	scuba	diving,	and	why	you	have	to	release	air	from	your	BCD	as	you	
ascend.		
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You	have	4	DEAD	AIR	SPACES	
	

1)	Ears:	small chambers in our ears are the key to being comfortable during 
your dive. To equalize you exhale gently while pinching your nose. This is 
called the valsalva maneuver. The key is to equalize your ears early and 
often and to equalize before you feel pressure, not after. If you feel any 
discomfort in your ears on your descent stop immediately and ascend to 
shallow water slowly until the pressure is gone and try to equalize again. 
 
 
 
 
 
 
 
 
 
 
 
 

 
2) Sinuses: we have 4-paired sinuses throughout our face, we equalize them 
by breathing in and out. The air makes it’s wait naturally through your sinuses. 
This is why we never dive while we are congested, because the air cannot 
pass through our sinuses and creates blockages, which can lead to a sinus 
squeeze. 
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3) Lungs: these are our most 
important air space and lung 
overexpansion injuries are one of 
the most dangerous dive related 
injuries. The number one rule in 
diving is NEVER HOLD YOUR 
BREATH. A lung overexpansion 
injury can happen in as little as 
1.3 meters of water. So breath 
continuously and normally 
throughout your dive to prevent 
any overexpansion problems. 
 
 
 

4) Mask Space: The dead air on the outside of your face on the inside of your 
mask. There is a nose pocket in your mask to allow you to exhale from your 
nose to equalize this space on your descent. This is why we cannot dive with 
goggles, because we would be unable to equalize the air around our eyes. The 
air naturally escapes from your mask during the ascent. If you don’t equalize 
on your descent it will look like you have two black eyes, so every once in a 
while exhale from your nose. This is a natural thing so don’t over think it. 
	
	

The	Aquatic	Life	
	

This is the reason we go diving in the first 
place, to see all the beautiful things under 

the water! However you must remember that 
most things you can touch down there has a 

better way of touching you back! With 
spines, venom, electricity, razor sharp teeth, 
and some of the most potent neurotoxins on 

the planet…  
So please DON’T TOUCH ANYTHING to 

protect yourself as much as the underwater 
creatures. 
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The oils on our skin are very detrimental to corals. Just a pin prick could ill a 
large area of the animal as we break their mucus membrane. They become 
exposed to direct sunlight and other bacteria in the ocean. 
 
 
 
 
It’s important to remember that ocean creatures evolved separate to human 
interaction; the oils on our skin are very detrimental to corals. Just is pinprick 
could kill a large area of the animal as we break their mucus membrane and 
they become exposed to direct sunlight and other bacteria in the ocean. So 
keep your hands to yourself 
 
 

Buoyancy Control 
 

Astronauts’ train underwater, that’s 
because it is the most like no gravity. 

 
Tips for maintaining neutral buoyancy: 

• Neutral buoyancy is your ideal 
position. This means being 
suspended effortlessly 
underwater. 

• Proper weighting: make sure 
you are properly weighted 
BEFORE you enter the water. 
The lead weights can come in 
different increments (2kg, 1.5 kg, 
and 1kg). You want the weights 
to be evenly dispersed around 
your waist so you remain level while swimming. Do not put weights in 
your BCD pocket unless you have an integrated weight system, in case 
of emergency they have to be able to be removed fast.   

• Keep your hands by your side and try not to move them. This will reduce 
the amount of air you are breathing and is a more enjoyable and relaxing 
way to dive 

Keep	Your	Hands	To	Yourself	
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• Use your legs and fins for propulsion, not your arms. Try not to bend 
your knees and kick from your hip, engaging your entire leg for optimal 
effect. 

• Your inflator hose is for major-tuning, your lungs are for fine-
tuning. When you inhale your lungs expand, it displaces more water, 
and you become more positively buoyant. This is the ideal situation for 
perfect buoyancy. When you inhale you come up, when you exhale you 
come down. 

• Streamline your body. Make sure no equipment is dangling around you 
and you are keeping your legs behind you.  

• Be conscious of your long fins and try not to kick or damage the 
environment or your dive buddy. 

• Proper Descents: deflate your BCD and stay at a 90 degree angle so 
you can use the surface and the bottom as reference for you speed and 
control of your descent. 

• Add air into your BCD to find your neutral buoyancy before you hit to 
bottom so not to damage the coral 

• Air wants to escape from the highest point, this means you need to 
extend your inflator hose and look at the escape valve, it there are no 
bubbles come out of your BCD then readjust and try again.  
 
 
 
 
 
 
 
 
 
 

 
 
 

You	can	continue	
your	education	with	
the	SSI	Perfect	

Bouyancy	specialty	
course	
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Hand Signals 
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Equipment 

 
Survey Equipment: 
1) Survey diver slate: to record all data during the dive 
2) Fish ID Guide Book: to be used on the boat during data sessions to 

determine the correct species identification 
3) T-sticks: to be taken on every dive to determine the most accurate 

measurements of the indicator species 
4) Fish ID Slates: a list of the most commonly seen indicator species  
 

 
 
 



Survey	Diver	Specialty	–	Indo	Ocean	Project	

	
11	

Survey Diver Slate: 
 It is important to set up your survey diver slate completely before entering 
the water. It should include all biotic and abiotic data. 
Abiotic Data Biotic Data 

• Dive Site Name 
• Time In 
• Time Out 
• Maximum Depth 
• Dive Time 
• Current 
• Visibility 
• Temperature 

• Number of Individuals 
• Species Name 
• Length 
• Sex 
• Bottom Time 
• Comments 

 

 
  
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 

 

Here	is	an	
example	of	a	
survey	slate	
after	the	dive	
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Section 2 
Introduction to Scientific Terminology  

& Practices 
 

Body Divisions 

 
 

Anatomical Directions 

 
 

Body Divisions 

• Head - 1 

• Trunk - 2 

• Tail - 3 

Fish Identification 
Anatomical Directions 

Anterior E
nd 

Posterior End 

Dorsal Side 

Ventral Side 
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External Anatomy 
 

Elasmobranchii: 
1) Sharks 

 
 
 
2) Rays 

 
Teleostei 
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Turtles 
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Fins: All fish have 5 fins 
1. Caudal Fin: the tail fin 
2. Dorsal Fin: running on the back along the spinal column (dorsal side) 
3. Pectoral Fins (paired): on either side 
4. Pelvic Fins (paired): the anterior fins on the ventral side 
5. Anal Fin: posterior to the pelvic fins close to the anal opening 

 
Gills: Fish are animals, therefore the need access of oxygen in order to survive. 
They get their oxygen from their gills, which separate the Oxygen in the water. 
There are two different types of gills: 

1. Gill Plates: (Also called an ‘operculum’) A hard plate that protects and 
pushes water over the gills. Allows fish to stay stagnant while still being 
able to breath. (most boney fishes) 

2. Gill Slits: Open slits along the body that allows water to pass through them 
to reach the gills inside. Most common in sharks, skates, and rays. Usually 
means that the fish must constantly be moving to have water always 
moving over their gills. Some species have adapted a muscle to move their 
gills and allow water flow, for example carpet sharks and stingrays which 
lay on the bottom (a distinguishing characteristic in sharks are 5-7 gill slits 

 
Lateral Line: A system of 
sense organs running laterally 
down the side of all fish from 
the gills to the base of the 
caudal fin. Possibly the most 
important sense a fish has. It 
is used to detect movement 
and vibrations in the 
surrounding water. Visible on 
many fish species, especially 
the large pelagic silvery 
fishes. 

 
 

**On bicolour fish the lateral line is most obvious. Bicolour fish, like the large silvery fish, are 
darker on the top and lighter on the bottom. This is a form of camouflage. When you look 

down on them they can blend with the darkened waters below, when their prey look up they 
might not see their silhouette as their ventral side is much lighter.** 
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Eyes: fish eyes have the same rods and cones receptors that are found in the 
human eye, however if we open our eyes underwater everything is blurry. Fish 
have a clean membrane over their eyeball that acts like a mask, giving them 
better vision. However vision is one the most basic senses that fish rely on. 
 
Mouth: The shape of the face is something that does not generally change as a 
fish goes through different stages in life. It is a great tool in identifying fish 
species. The teeth will also tell you a lot about what the fish eats and therefore 
where you might typically find them living. (For example, parrotfish beak-like 
mouths are used to eat the burrowing algae in dead coral, so they tend to be 
found swimming or eating just above the corals) 

 
 

Skeletal Structures  
 

Boney Fish 
Osteichthyes 

 

Cartilaginous Fishes 
Chondrichthyes 

• a group of fish that have 
bones 

• this group makes up the 
majority of fish species 
worldwide 

• Teleostei: infraclass which 
includes all our tropical bony 
reef fish 

• A group of fish that do not 
have bones, but are made 
up of cartilage 

• Eg, sharks, skates, 
chimaeras, and rays 

• Elasmobranchii: a subclass 
that includes sharks and 
rays 

 
 
 
 
 
 
 
 

 
 

	Key features of Elasmobranchii: 
1) Skeleton made from cartilage 
2) Large oil filled liver 
3) Exposed gill slits	

Key features of Teleostei: 
1) Skeleton made from bone 
2) Presences of an ‘air bladder’ 
in most species 
3) Presents of an operculum 
(gill plate) in most species 
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Sex Identification 

 
Sharks and Rays 
 
The male shark reproductive organ is called claspers. They are two 
phallic appendages located between the pelvic fins. If the claspers are 
absent then it is a female. 

 
 
Turtles 
 
Male turtles have large, 
muscular, triangular tail. This is 
used to clasp on to the female’s 
shell during mating. The female 
turtle uses her hind flipper to dip 
holes in the sand to lay her 
eggs, therefore they are typically 
slightly larger than the males.   
Determining the sex of sea 
turtles can be very difficult 
unless you are very close or can 
compare two individuals. 

 

Sex Identification in Sharks and Rays 

Claspers = MALE 

No claspers = 
FEMALE 

Pelvic Fins 
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Section 3 
Fish Identification 

 
Identifying fish can be very challenging. There are so many! How do 

you know what you’re looking at? Some fish look completely different in 
their juvenile stages than their adult stages. (i.e. Zebra sharks). Some 

fish can even change their sex and colour (i.e. false clown fish). 
Therefore, you can have a juvenile male turn into an adult female and 

all the different colours and shapes in the transition!!  
 

 
 
 
 
Fins: Size and shape of the fins. The function of the fins: which fins are they 
using for propulsion vs. stabilization 
 

 
 
 
 
 
 

Fish Identification – 1. Look at the Fins! 

Snapper Fins Grouper Fins 

USE COLOUR AS A LAST RESORT 
WHEN IDENTYFING FISH! 
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Shape of Face: Many things change as a fish grows or changes sex, but the 
SHAPE AND PROPORSIONS of its face will generally stay the same 
 

 
 
 
 
Background/Preferred Habitat: look in a fish id book or at pictures of the 
fish/creature you are trying to identify, but also look behind the fish. Where 
are they photographed? This is great clue to know where to start to look for 
the target fish species. Furthermore, knowing the preferred habitat of the 
target fish will narrow down which fish it is while you are identifying 
underwater. 
Benthic bottom dwelling on top 
of the corals or sand (i.e. sting 
rays/carpet sharks) 
Benthopelagic swimming just 
off the bottom above the corals 
or sand (i.e. groupers/snappers) 
Pelagic swimming in the open 
ocean (i.e. Jacks/ large pelagic 
sharks) 
 
 
 
 
 

Fish Identification – 2. Shape of the face 

Blue Fin Trevally (Jack) Longface Emperor 
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Body Form: many different shapes of bodies 
but these are the most common ones: 
Fusiform spindle shaped, rounded, and 
tapered at the caudal fin. (i.e barracuda) 
Attenuated long and thin (i.e. cornet 
fish/trumpet fish) 
Depressed flattened dorso-ventrally (i.e. 
sting rays) 
Compressed flattened side to side (i.e. 
sunfish/tuna) 
 
 
 

Behavior: different fish families and even individual fish species have 
behavioral characteristics that can also help you to determine which fish it is. 
For example, groupers tend to stick around or hide in the corals when divers 
swim past. On the other hand, snappers and jacks will speed off only 
allowing you a short glimpse.  
 
 
 
 
 
 
 
 
 
 
Markings: colour cannot be relied on in fish identification, but sometimes fish 
have significant markings which are an identifying characteristic in that 
species. For example the four-eyed butterfly fish got it’s name because of 
the trademark eyespot located just anterior of the base of the caudal fin. 
Bars, stripes, bands, spots, speckles, blotches 

 
 
 

Here are some examples of fish behavior that 
you should be looking out for: 

• Schooling, solitary, or paired 
• Feeding or being fed on (predation) 
• Cleaning station present 
• Stay around when divers swim past or 

swim away in a burst of speed 
	


