Husbandry Manual
For
White’s Seahorse

Hippocampus whitei
Actinopterygii : Syngnathidae

Compiler: Charisse Kate Pitargue
Western Sydney Institute of TAFE, Richmond
Course Name and Number: 1068 Captive Animals Certificate III
Lecturer: Graeme Phipps, Jackie Sakeld, Brad Walker

TABLE OF CONTENTS
1

INTRODUCTION............................................................................................................................... 4

2

TAXONOMY ...................................................................................................................................... 8
2.1
2.2
2.3
2.4

3

NOMENCLATURE ............................................................................................................................... 8
SUBSPECIES....................................................................................................................................... 8
RECENT SYNONYMS.......................................................................................................................... 8
OTHER COMMON NAMES .................................................................................................................. 8

NATURAL HISTORY ....................................................................................................................... 9
3.1.1 MORPHOMETRICS ............................................................................................................................. 9
3.1.1
Mass And Basic Body Measurements ..................................................................................... 9
3.1.2
Sexual Dimorphism................................................................................................................10
3.1.3
Distinguishing Features.........................................................................................................10
3.2 DISTRIBUTION AND HABITAT ...........................................................................................................11
3.3 CONSERVATION STATUS ..................................................................................................................11
3.4 LONGEVITY ......................................................................................................................................12
3.4.1
In the Wild .............................................................................................................................12
3.4.2
In Captivity ............................................................................................................................12
3.4.3
Techniques Used to Determine Age in Adults........................................................................12

4

HOUSING REQUIREMENTS .........................................................................................................13
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9

5

GENERAL HUSBANDRY ...............................................................................................................17
5.2
5.3
5.4
5.5

6

HYGIENE AND CLEANING.................................................................................................................17
RECORD KEEPING ............................................................................................................................17
METHODS OF IDENTIFICATION .........................................................................................................18
ROUTINE DATA COLLECTION ...........................................................................................................19

FEEDING REQUIREMENTS ..........................................................................................................20
6.2
6.3
6.4
6.5

7

EXHIBIT/ENCLOSURE DESIGN ..........................................................................................................13
HOLDING AREA DESIGN ..................................................................................................................14
SPATIAL REQUIREMENTS .................................................................................................................14
POSITION OF ENCLOSURES ...............................................................................................................14
WEATHER PROTECTION ...................................................................................................................14
TEMPERATURE REQUIRMENTS……………………………………………………...………13
SUBSTRATE ......................................................................................................................................15
NESTBOXES AND/OR BEDDING MATERIAL .......................................................................................15
ENCLOSURE FURNISHINGS ...............................................................................................................16

DIET IN THE WILD ............................................................................................................................20
CAPTIVE DIET ..................................................................................................................................20
SUPPLEMENTS ..................................................................................................................................21
PRESENTATION OF FOOD ..................................................................................................................22

HANDLING AND TRANSPORT ....................................................................................................23
7.2 TIMING OF CAPTURE AND HANDLING ..............................................................................................23
7.3 CATCHING BAGS ..............................................................................................................................23
7.4 CAPTURE AND RESTRAINT TECHNIQUES ..........................................................................................24
7.5 WEIGHING AND EXAMINATION ........................................................................................................24
7.6 RELEASE ..........................................................................................................................................25
7.7 TRANSPORT REQUIREMENTS ............................................................................................................26
7.7.1
Box Design.............................................................................................................................27
7.7.2
Furnishings ............................................................................................................................28

2

7.7.3
7.7.4
7.7.5
8

Water and Food .....................................................................................................................28
Animals per Box.....................................................................................................................29
Timing of Transportation .......................................................................................................29

HEALTH REQUIREMENTS ...........................................................................................................30
8.1
8.2
8.3
8.4
8.5

DAILY HEALTH CHECKS ..................................................................................................................30
DETAILED PHYSICAL EXAMINATION ................................................................................................31
ROUTINE TREATMENTS ....................................................................................................................31
KNOWN HEALTH PROBLEMS ............................................................................................................32
QUARANTINE REQUIREMENTS .........................................................................................................44

9 BEHAVIOUR ...........................................................................................................................................45
9.1ACTIVITY..............................................................................................................................................45
9.2SOCIAL BEHAVIOUR .............................................................................................................................45
9.3REPRODUCTIVE BEHAVIOUR ................................................................................................................45
9.4BATHING ..............................................................................................................................................45
9.5BEHAVIOURAL PROBLEMS....................................................................................................................46
9.6BEHAVIOURAL ENRICHMENT................................................................................................................46
9.7INTRODUCTIONS AND REMOVALS .........................................................................................................46
9.8INTRASPECIFIC COMPATIBILITY............................................................................................................47
9.8.1INTERSPECIFIC COMPATIBILITY .........................................................................................................47
9.82SUITABILITY TO CAPTIVITY ................................................................................................................48
10

BREEDING .......................................................................................................................................49
10.1
MATING SYSTEM ........................................................................................................................49
10.2
EASE OF BREEDING .....................................................................................................................50
10.3
TECHNIQUES USED TO CONTROL BREEDING ..............................................................................50
10.4
OCCURRENCE OF HYBRIDS ..........................................................................................................51
10.5
TIMING OF BREEDING..................................................................................................................51
10.6
AGE AT FIRST BREEDING AND LAST BREEDING ..........................................................................51
10.7
ABILITY TO BREED EVERY YEAR ...............................................................................................51
10.8
ABILITY TO BREED MORE THAN ONCE PER YEAR ......................................................................51
10.9
NESTING, HOLLOW OR OTHER REQUIREMENTS...........................................................................52
10.10
BREEDING DIET .........................................................................................................................52
10.11
GESTATION PERIOD ....................................................................................................................53
10.12
BROOD SIZE ...............................................................................................................................54
10.13 AGE AT WEANING ...........................................................................................................................54
10.14 AGE OF REMOVAL FROM PARENTS ..................................................................................................54
10.15 GROWTH AND DEVELOPMENT .........................................................................................................55

11

ARTIFICIAL REARING .................................................................................................................56
11.1 INCUBATOR TYPE.............................................................................................................................56
11.2 INCUBATION TEMPERATURE AND HUMIDITY ...................................................................................56
11.3 DESIRED % EGG MASS LOSS ...........................................................................................................56
11.4
HATCHING TEMPERATURE AND HUMIDITY .................................................................................56
11.5
NORMAL PIP TO HATCH INTERVAL .............................................................................................56
11.6
DIET AND FEEDING ROUTINE ......................................................................................................57
11.7
SPECIFIC REQUIREMENTS ............................................................................................................57
11.8
DATA RECORDING.......................................................................................................................58
11.9
IDENTIFICATION METHODS .........................................................................................................58
11.10 HYGIENE .....................................................................................................................................58
11.11 BEHAVIOURAL CONSIDERATIONS ...............................................................................................58
11.12 WEANING ....................................................................................................................................58

12

REFERENCES ...................................................................................................................................58

13

BIBLIOGRAPHY..............................................................................................................................62

3

14

GLOSSARY .......................................................................................................................................63

14

APPENDIX ................................................................................................................................... 64-97

4

Disclaimer
HM Statement

These husbandry guidelines were produced by the compiler/author at TAFE NSW –
Western Sydney Institute, Richmond College, N.S.W. Australia as part assessment
for completion of Certificate III in Captive Animals, Course number 1068,
RUV30204. Since the husbandry guidelines are the result of student project work,
care should be taken in the interpretation of information therein, - in effect, all care
taken but no responsibility is assumed for any loss or damage that may result from
the use of these guidelines. It is offered to the ASZK Husbandry Manuals Register
for the benefit of animal welfare and care. Husbandry guidelines are utility
documents and are „works in progress‟, so enhancements to these guidelines are
invited.
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Introduction
Description
White’s seahorses Hippocampus whitei are endemic to Australia, found along the southeastern coast and south-western coasts of Australia they are common in Sydney harbour
and can often be found under jetties. Growing from 13-20cm in length, they’re variable
from drab greyish brown to yellow, depending on surroundings. Small but distinct
knobby crown on head topped by 7 sharp spines. They have 11 body and 32 to 36 tail
rings. It has between 16 and 20 dorsal fin rays and between 15 and 18 pectoral fin rays.
They have a long, prehensile tail which it will curl around any support such as seaweed to
prevent being swept away by currents. The Male will begin to develop a pouch when
sexually mature which is around 6 months of age this will also help to identify the males
from the female seahorses.
History in Captivity
Australia has five on-shore seahorse breeding setups. The breeding of seahorses in
captivity came about from conservation concerns as fishermen around the world take 20
million wild seahorses for the Chinese Medicinal trade. Breeding seahorses in captivity is
very difficult as seahorses are picky in finding a mate, seahorses diets are also extremely
exacting in their food requirements, and captive reproduction is particularly dependent on
diet.
Conservation, education, research and wild population management
The decline of seahorse populations worldwide have encouraged projects such as Project
Seahorse (www.projectseahorse.com) founded by Amanda Vincent of Magill University
in Montreal which are starting to reverse the decline, and also significantly changing
fisheries management at the community regional and national level. Researching wild
seahorse populations and educating fisheries on the impact of the overfishing of these
animals, and working towards achieving sustainability of wild populations.
Late 2007 Sydney Aquarium released 30 Seahorses bred in captivity into Sydney
Harbour as part of an Australian-first study to try boost their numbers, the animals have
been tagged and will be closely monitored by the New South Wales Department of
Primary Industries (DPI) and a team of divers. (Refer to Appendix 4)
Occupational Health and Safety Warnings
INNOCUOUS
Conservation Status
H.whitei is listed as Data Deficient by IUCN. Environment Australia lists the
conservation status as Data Deficient, and the Australian populations were moved under
the Australian Wildlife Protection Act in 1998 and placed under the Environment
Protection and Biodiversity Conservation Act in 2001.
Justification: There are no published data about population trends or total numbers of
mature animals for this species. There have been no quantitative analyses examining the
probability of extinction of this species. As a result a Data Deficient (DD) listing is
consistent with that recommended by an assessment conducted for Environment Australia
(Pogonoski et al. 2002)
7

Taxonomy
2.1 Nomenclature
Class: Actinopterygii
Order: Syngnathiformes
Family: Syngnathidae
Genus: Hippocampus
Species: whitei

2.2 Subspecies
None discovered to date.

2.3 Recent Synonyms
Hippocampus novaehollanidae Steindancher 1866

2.4 Other Common Names
Sydney Seahorse
New Holland Seahorse
Golden Seaponie
Golden Seahorse
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3 Natural History
Part of the family Syngnathidae that contains seahorses, pipefish and pipehorses.
Seahorses long snout creates suction for feeding on plankton, small shrimp and other
crustaceans, they have a prehensile tail used for anchoring themselves onto plants and
other stable items allowing them to survive in areas with waves and strong currents.
Seahorses and all syngnathidae’s have a unique form of reproduction, it is the male
seahorse that undergoes a true pregnancy, the female produces the eggs but the male will
carry them in a pouch on the underside of the tail.
Little is known about seahorses and further scientific study is required on the family

3.1

Morphometrics

Distinctive features that distinguish fish of the Syngnathidae family from other fish
include, body covered in bony plates that are arranged in rings, no ventral fins, anal and
caudal fins small of lacking, some may be only present during larval stages and a long
tubular snout with toothless small oblique mouth at end. Great diversity in shapes,
pipefish have slender straight bodies and the head in line with the body, and usually with
a small to moderate-sized caudal fin. Seahorses, pipehorses and seadragons will usually
have a head at angle to body and the tail ends at a bony point. In all species the male
incubates the eggs.

Figure 2.1 Illustration of features of a 'typical' bony fish, the family Syngnathidae lack a caudal fin
and Ventral fin.6

3.1.1 Mass And Basic Body Measurements
Seahorses range in size from 2.5 cm to 35 cm in length. White’s Seahorses can grow
from 13-20cm in length from the top of the head to the end of the tail6.
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3.1.2 Sexual Dimorphism
Juveniles and females usually with several pale saddles over back. Male’s dark with fine
pale spotting and scribbles on face turning to light colour with dark face and chest during
courtship4. Males are very easy to identify with their pouch, which hangs below the
abdomen (refer to figure 2.2)1.

Figure 2.2 Example of male and female White's seahorse.

3.1.3 Distinguishing Features
Variable from drab greyish brown to yellow, depending on surroundings. Small but
distinct knobby crown on head topped by 7 sharp spines.
White’s seahorse possess 11 body and 32 to 36 tail rings. It has between 16 and 20 dorsal
fin rays and between 15 and 18 pectoral fin rays. They have a long snout and their eyes
and cheek spines are well developed and sharp. The other spines vary greatly in
appearance from low and rounded, moderate, or long and pointed3.
Usually brown, grey to yellowish, brownish net like markings on spines, almost white
spots particularly around head. The seahorse has a long, prehensile tail which it will curl
around any support such as seaweed to prevent being swept away by currents4.
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3.2

Figure 2.2 Distribution map

3.3

Distribution and
Habitat

Fishes of the family Syngnathidae
are found in tropical and temperate
coastal waters around the world and
seahorses occur throughout this
range. White's Seahorse however,
are endemic to Australia. They
occur in depths down to about 25 m
in temperate marine waters along
the south-eastern and south-western
coasts of Australia, and common in
Sydney Harbour.
Habitat: Various habitats, from
shallow seagrass beds in sheltered
bays to depths of about 25 m with
sponges. Often found under jetties
on holdfast of kelp. White’s
seahorses are non-migratory6.

Conservation Status

Red list category & criteria: DD (Data Deficient)
Year assessed: 2003
Justification: There are no published data about population trends or total numbers of
mature animals for this species. There have been no quantitative analyses examining the
probability of extinction of this species. As a result a Data Deficient (DD) listing is
consistent with that recommended by an assessment conducted for Environment Australia
(Pogonoski et al. 2002)7.
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3.4

Longevity

3.4.1 In the Wild
Seahorses have an average life span of around 3 years in the wild some species living up
to as long as 9 years. Generally the larger species of seahorses live longer than the
smaller species.

3.4.2 In Captivity
Seahorses have only been bred in captivity for a few years and their potential lifespan in
captivity is not yet known.

3.4.3 Techniques Used to Determine Age in Adults
Juveniles and adult females usually with several pale saddles over back4.
Fry (baby seahorses) are miniature versions of adults. Male will begin to develop a pouch
when sexually mature which is around 6 months of age this will also help to identify the
males from the female seahorses.

4
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4 Housing Requirements
4.1

Exhibit/Enclosure Design

The ideal tank set-up should contain an ample amount of tank furnishings in order for the
seahorse to anchor themselves, this is a behaviour that seahorses display in the wild, they
will use their prehensile tail in order to hold onto seaweed for support in strong currents.
Seahorses do not spend a lot of time swimming and will hold onto seaweed or seagrass
for most of the time, feeding on small crustaceans that swim past. Therefore it is
important that you provide your seahorse plenty of tank furnishings, not only does it
allow the seahorse for somewhere to hold onto but it also gives them a sense of security.
Seahorses will hide amoungst seaweed to camouflage themselves from predators, if you
dont allow your seahorse for somewhere to hide it will stress the animal and make them
more susceptible to disease.
Suitable holdfasts:
Seaweed or seagrasses (Posidonia australis an Australian seagrass species)
Coral fans
Plastic plants (however I recommended using live plants)
Special note for aquarists using live plants, I suggest that you change the seaweed
regulary, usually once a week. Once the seaweed becomes crumbly when you rub it
in your finger tips, you know its time to change it. Having dead plants in your tank
will compromises your water quality.
General principles of a suitable tank set-up:
Crushed coral substrate
Live plants
Coral fans
Live rocks
Avoid having the tank positioned in direct sunlight, you want to maintain the
water temperature around 22oC-24oC
Refer to Appendix 1 for an example for a tank design for two mating pairs of seahorses
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4.2

Holding Area Design

A smaller separate holding tank that is filtered and has the same water conditions as their
enclosure is an ideal holding area for the seahorses while cleaning or maintenance is
being done, alternatively it can be used as a quarantine tank for ill or new animals, the
tank should be disinfected and all furnishings are thoroughly cleaned after use for
quarantine3. The holding tank should have the same water temperature as their enclosure
so there isn’t a sudden change in temperature for the animal which can cause a great deal
of stress, some light furnishings will also allow for anchorage while the animal is in the
holding area.

4.3

Spatial Requirements

A female seahorse in the wild has a territory size of about 1.4 square metres and the male
has a territory size of around 0.5 square metres. It is important that if you are housing
male and females together that they have enough room to get away from each other. This
allows for hiding areas, as seahorses are very shy animals. The bigger the size of the tank
also means a more stable water quality2.

4.4

Position of Enclosures

Enclosures should be positioned near a window to establish a day/night cycle that
coincides with local conditions. However you must ensure that the tank is not in direct
sunlight all day as the build up of heat will cause stress to the animal and encourages the
growth of algae3.

4.5

Weather Protection

The tank should be fully enclosed in order to help regulate the temperature, sudden
changes in water temperature can cause shock and stress the animal, and can potentially
be fatal.
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4.6 Temperature Requirements
Seahorses are ectothermic and are unable to regulate their body temperature therefore
changes in water temperature should be made gradually if possible, as a dramatic change
in temperature can cause shock. Ideally the changes in water temperature should be in
accordance with the seasonal changes that occur in their natural habitat. Bear in mind that
the warmer the water the less oxygen it holds than that of cooler water2.

4.7 Substrate
Types of substrate that can be used:
Crushed coral
Seashells
Dolomite
Coarse sand
Pea gravel
Be careful not use very fine substrates as they can clog the filter3.

4.8 Nestboxes and/or Bedding Material
Once the male seahorses is pregnant it is a good idea to put him in a separate tank, to
minimise him getting stressed. The tank set-up should follow the same principles as a
normal tank set-up for seahorses, you still need to supply holdfasts for the seahorse to
hold onto. Once the Male gives birth the fry should be moved into another separate tank
with no substrate and plastic netting for holdfasts.
Enclosure Furnishings
Seahorses need lots of enclosure furnishings in order to have places to hide and anchor
themselves too, as well as for environmental enrichment purposes.
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4.9 Enclosure Furnishings
Seahorses need lots of enclosure furnishings in order to have places to hide and anchor
themselves too, as well as for environmental enrichment purposes.
Ideal enclosure furnishings include:
Rocks
Live rocks
Live coral, replicas and skeletons
Live plants, replica plants and living marine algae
Coral rock - Helps maintain a safe pH level
Note: Be careful when collecting rocks as some rocks can leach harmful chemicals, lace
rock and lava rock are safe choices.
Live rocks - Is an important filtration mechanism
Coral skeletons - Are excellent anchorage sites.
Note: Collecting of coral has caused ecological damage and is prohibited in Australia,
the United States and other countries. If you choose to use natural coral make sure to only
used farmed coral.
Living plants - Provide a natural holdfast and important for the overall health of marine
aquariums.
Driftwood - Can be used as anchorage points, an advantage of driftwood is that it is
smooth for the seahorses to hold onto3.

16

5 General Husbandry
5.2

Hygiene and Cleaning

A filtration system will lessen the routine maintenance. Be careful when cleaning
enclosure furnishings especially if you use plastic furnishings, as most plastics are porous
and will retain harmful chemicals.
Bleach is an ideal disinfectant to use, when used correctly bleach does not leave any
harmful residue. Ensure that you always read the label and follow the correct dilution
instructions and wear appropriate PPE when using any chemicals.
Be careful to remove all traces of soap and other chemicals from you hands before
placing them into the aquarium3.

5.3

Record Keeping

It is important to keep records as it provides archival material for the future, in order to
record the numbers and sexes and most importantly it is required by law to keep records.
Any notable events such as deaths and births should be noted down, also record keeping
helps to communicate with fellow keepers on any changes in diet or behaviour for the
animal that needs special attention.
The following is a list of events that should be record:
Changes in behaviour
Changes in diet
Weight loss/ill health
Death/births
Numbers and sexes of the animals
Movements within and between institutions
Treatments or veterinary examinations
(Refer to Appendix 2 for a copy of an example of a daily diary record sheet)
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5.4

Methods of Identification

Collar tags:
A tag that is physically affixed to the fish, Collar, or fingerling tags were the first
methods used to identify seahorses (Vincent & Sadler 1995)
They’re a small oval PVC disc with a three digit number on one side, the tags are
attached around the neck of the seahorse with cord, to provide individual identification.
VIE – Visible Implant Elastomer or VIFE –Visible Implant fluorescent elastomer:
When conducting research seahorses are commonly tagged with unique identifying marks
known as visible implant fluorescent elastomer (VIFE) that has been used worldwide for
tagging syngnathids and fish. During the tagging process the animal's size is measured
using a ruler and the sex of each individual is recorded. VIFE markers are applied just
beneath the skin using a needle and the markers are less than 2mm in size. On subsequent
re-sightings in the wild the seahorses are identified and their location recorded18
Below are images of examples of VIE tagging in seahorses

Refer to Appendix 3 Selected Techniques for Tagging Seahorses
18

5.5
Daily

Routine Data Collection
General Condition
of the animal.
Distant Examination
should be performed
daily
Amount and type of
food being fed
Notable events
Water temperature

Weekly
Water condition
Water should be
tested for the
following
Temperature: 22oC - 24oC,
pH 8.2
Salinity sg 1024
Ammonia-Nil
Nitrate-Nil
Nitrates-<20ppm14

Monthly
Weight
Measurements

(Refer to Appendix 2 for a copy of a daily diary record sheet)

6
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6 Feeding Requirements
6.2

Diet in the Wild

In the Wild the White’s diet consists of small shrimp and other crustaceans, little is really
known about the natural diet of seahorses. Seahorses only feed on live food in the wild
and they consume large quantities of food which complicates their captive husbandry.3

6.3

Captive Diet

Seahorses have a very simple digestive system
(see figure 6.1) and do not have a true stomach, so
food is not retained for any length of time in the
body. Therefore seahorses need to feed
throughout the day, if you are feeding dead food
they will need to be fed three to four times a day.
If feeding live food, it should be in the tank with
the seahorse all the time.
An Adult seahorse can consume 50 to 100 food
items a day, where as growing young may require
over 3,000.
Small marine shrimps – are among the most
nutritious of foods for captive seahorses. Small
shrimp should form the bulk of a seahorses diet.
Suitably sized individuals of the genera
Palaemonetes, Crago, Peneus and Mysidopis
which aren’t true shrimps can be collected for
feeding along shorelines throughout the world and
kept in a holding tank to be fed out when needed.
Mysid Shrimps – form the basis of a captive
seahorse diets in most public aquariums and are
Figure 6.1 Image of anatomy of a seahorse
the most nutritionally complete food items. They
are commercially available and quite easy to breed.
Freshwater shrimps – are a good food for all species of seahorses however are not
suitable as a complete diet. They can be collected and kept in the same way as marine
shrimp.
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Amphipods (see figure 6.2)10 – a small, active crustacean, should
be kept and bred in a filtered well-lit aquarium and fed tropical fish
food flakes and trout chow, various greens and dead fish are also
good. A high quality diet fed to food animals translates into
healthier seahorses.

Figure 6.2 Image of a
amphipod

Copepods, seed shrimps, water fleas and plankton - a cause for concern when
collecting saltwater species to feed to your seahorses, is the possibility of introducing fish
parasites such as fish lice (Calgus and Argulus spp.) into the aquarium. However the
value of nutritional variety, especially for such a sensitive animal as the seahorse,
overrides the danger presented by parasites.
Frozen foods – Many of the food items mentioned are available in the pet trade in frozen
form. It is a good idea to acclimatise your seahorses to frozen foods. This can be
accomplished by mixing bits of frozen food in with the live food and gradually increasing
the amount of frozen food offered.
Acclimating seahorses to accept frozen food is a key step to establishing them for the
long term, the training process should begin when the seahorses are young, getting the
seahorses use to eating frozen foods will then allow you to add such items as shrimps,
scallops, mussels, clams, crabs, and fish to their diet. The food should be finely chopped
and mixed, then frozen in thin sheets for easy handling.3

6.4

Supplements

Feeding Brine shrimps (see figure 6.3)10 although eagerly accepted by nearly all
seahorses are inadequate as the sole diet. If being used you should supplement the brine
shrimp nutritional quality by allowing the shrimps to feed for two to three days. This is
the best accomplished by using products such as Selco, algae pellets, or liquid foods
designed for filter feeding invertebrates.
According to Pete Giwojna - Seahorse Nutrition Part V: Feeding
Juveniles & Dwarf seahorses the February 1997 issue of Freshwater
and Marine Aquarium magazine (FAMA) “I recommend using one of
the lipid-rich food concentrates such as Selcon which have recently
been developed specifically for use in aquaculture. Selcon Concentrate
is rich in highly unsaturated fatty acids (HUFA) and vitamins C and
B-12, which makes it an ideal supplement for culturing Artemia.”
Figure 6.3

Image of a brine
shrimp
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6.5

Presentation of Food

Seahorses hunt by sight and are often stimulated into feeding by movement, so the use of
live food is imperative, not only from the nutritional aspect but also for the behaviour
enrichment of your seahorses. Giving seahorses natural things to do, will encourage them
to behave as they would naturally in the wild and, in turn, give them a much better
quality of life.
When feeding live food, the food should be kept in the tank with the seahorses, allowing
them to feed when they feel like eating. If feeding frozen food or dead food it should be
done by placing it in the flow of the filter and allowing it to be powered around the tank;
this should stimulate the seahorse into following it thinking that it is alive.2

7
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7 Handling and Transport
7.2

Timing of Capture and Handling

The capture and restraint handling must be done with care, in order to protect the
animals’ well-being, and avoid unnecessary discomfort, stress or physical harm.
(as per ARAZPA Accreditation Standards)
Schedule the capture during appropriate climatic conditions. Seahorses are very
susceptible to stress, therefore the capture of the animal is best to be done when public is
not around; to keep noise levels down and movement outside the tank to a minimum. It is
also important that any changes in light should be made gradually.1

7.3

Catching Bags

Equipment for animal capture must be in good working order, appropriately stored,
maintained and available to authorised, trained personnel at all times.
(as per ARAZPA Accreditation Standards)
During capture the seahorse’s epidermis can be damaged, creating a site for secondary
infection by bacteria or fungus. Therefore it is important that the catching bags used for
the capture of seahorses are made of non abrasive materials to minimise damage to the
epidermis.
Types of catching bags:
Mesh Bags
Strong Plastic (polyethylene) bags
(Syngnathid Husbandry in Public Aquariums, 2005)
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7.4

Capture and Restraint Techniques

You need to hold the seahorse just under the surface of the water, making sure you do not
cover their gills, allow the seahorse’s tail to hold onto one of your fingers this gives it a
sense of security and also allows you to hold the tail out of the way whilst performing
examinations.2
Chemical Restraint
MS-222 is a common and effective form of anesthesia for syngnathids and can be used
for chemical restraints a standard fish dose of 50-100ppm works quite well.
(Refer to Section 8.2 Detailed Physical Examination)
Below is an image of a seahorse being handled to be injected with a VIE – Visual
Implant Elastomer

7.5

Weighing and Examination

Weighing - You will need to learn how to judge a seahorse’s weight by sight. Between
the ridges of the body, the skin should either bulge outwards or be level; if it sinks
inwards the seahorse is seriously underweight and should be offered more or better
quality food. The only exception to this is that, when the females are carrying no eggs,
the front four or five segments of the belly sink in.2
Examination – You will need to take great care when physically handling the animal
when performing examinations, you often physically restrain the animal when treating for
diseases such as Gas Bubble Disease which is a common problem in seahorses. You need
to hold the seahorse just under the surface of the water, making sure you do not cover
their gills, allow the seahorse’s tail to hold onto one of your fingers this gives it a sense of
security and also allows you to hold the tail out of the way whilst performing
examinations.2
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7.6

Release

When releasing seahorses into a new enclosure you need to acclimatise them to the new
water. First check that your basic water parameters are within acceptable range which is:
Temperature range 20oC – 27oC, optimum temperature 23oC – 25oC, Ammonia 0, Nitrites
0, Nitrates 1-10ppm, pH 8.2 – 8.4, Specific gravity 1.022-1.025.
Acclimate your seahorse slowly, but do not take more than 30 minutes to complete the
procedure. Open your box away from bright lights. Check temperature and PH upon
arrival in both the shipping water and in the tank. Turn off aquarium lights and follow
this procedure10:
Float the bag in your tank for
about 10 minutes to equalize
temperatures. (see figure 7.1)
Partially open the bag and add 1
cup of tank water. (Do NOT
aerate the shipping bag during
acclimation)
Wait 10 minutes
Remove 1 cup of water and add
another cup of water from the
tank
Wait 10 minutes
Repeat this procedure again
Gently use your hands to transfer
the seahorse into the tank,
discarding the water left in the
bag.10

Figure 7.1 Image of a seahorse being acclimatised
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7.7

Transport Requirements

Preparations before dispatch
The inner bag must be filled with water to approximately 1/3 of its capacity.
The remaining 2/3 of the container is to be filled with oxygen. Use of ice cubes or
chemicals such as methylene blue, volume of water and the amount of fish in the
container are the shipper’s responsibility. Carriers will not re-oxygenate fish shipments
unless by special prearranged agreement. (Refer to Figure 7.2)
(as per IATA Live Animals Regulations)
Shippers must pack fish to survive unattended for at least 48 hours from time of
acceptance by the airline.
The shipper must clearly mark on the container the local time and the date at which the
animals were packed.
The shipper must indicate the acceptable temperature range (in Celsius and Fahrenheit)
on the outside of the box in which the animals can be stored.
General care and loading
Animals must be held in areas where the ambient air temperature reduces the heat
transfer to the absolute minimum.
No consignment of fish must be accepted if the planned journey exceeds 48 hours.
Consignments of live fish must be treated as perishable items and handled accordingly.
For the purpose of providing life support for aquatic species during transport, a cylinder
containing oxygen (compressed), UN identification no. 1072, packed in accordance with
the IATA Dangerous Goods Regulations, may be carried to oxygenate the water with the
approval of the appropriate authority of the States origin, destination and of the operator.
Note: States may require the physical inspection of the contents of shipments tendered by
shippers meeting a specific state mandated criteria as determined by the transporting
carrier
Transportation of Seahorses
The following points should be taken into consideration for the transportation of live
seahorses:
1. Transit time must be minimized wherever possible
2. Only healthy individuals should be selected for transportation
3. Packaging must be adequate
4. Seahorses should be packed with compatible animals. Packing seahorses in the same
box as corals and live rock is not recommended
(as per Syngnathid Husbandry in Public aquariums 2005 manual)
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7.7.1 Box Design
As per IATA Live Animals Regulations
Container construction
Materials
Water-resistant fibreboard, insulating material, plastic or wood, expanded polystyrene or
Styrofoam.
Principles of Design
The following principles of design must be met in addition to the General Container
Requirements outlined at the beginning of this chapter.
Outer Container
The outer container can be constructed of fibreboard, wood, wood products, or any
plastic material of adequate strength. Purpose-built containers made of expanded
polystyrene or Styrofoam must be of adequate strength. (see figure 7.2)
Care must be taken to ensure no sharp edges or stapled closing on the outer container
punctures the inner plastic bag, which expands from change in altitude.
Inner Container
Strong plastic (polyethylene) bag.
The bag are fastened by twisting the top and folding the twisted part so that it can be
sealed with elastic bands. The bags may also be heat sealed. (see figure 7.2)
Warning: Heat-sealed bags cannot be re-oxygenated in the event of the consignment
being delayed.
It is preferable that each bag is placed in an outer bag of similar size to prevent leakage of
water.
Insulation/Cushioning
Expanding polystyrene or expanded polystyrene sheets on all sides including top and
bottom is recommended. Alternatively, compressed newspaper wood, wool or
approximately 0.6cm (1/4 in) thickness of newspaper or other fibrous material
sandwiched between two sheets of craft paper.
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Figure 7.2 IATA Standards Box design

7.7.2 Furnishings
For most species, particularly smaller ones, the use of holdfasts in the bag is also
recommended which should be held down with a small weight so that they are not
floating. It allows these fish that naturally spend a lot of time holding onto something, a
place to rest and conserve energy to reduce their metabolism during shipping. Types of
holdfasts that have been used include twisted pieces of PVC rod and small plastic plants.
(as per Syngnathid Husbandry in Public aquariums 2005 manual)

7.7.3 Water and Food
Water quality and feeding is rarely undertaken during collection and transport, a process
that may take several days to a week depending on location. Therefore morality generally
occurs either during the transport or within weeks of arrival at the destination as a
delayed physiological stress response to collection handling and transport conditions.
(as per Syngnathid Husbandry in Public aquariums 2005 manual)
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7.7.4 Animals per Box
There must be one species per bag.
(as per IATA Live Animals Regulations)
It is better to have fewer individuals per bag with the use of more bags rather than large
bags with a lot of individuals. It is often recommended that seahorses are packed in
individual bags. The system is particularly relevant is a seahorse dies in transit.
(as per Syngnathid Husbandry in Public aquariums 2005 manual)
The number of seahorses per container should relate to:
1. Transit time
2. The size of the seahorse
3. The sensitivity of the seahorse
4. Temperature fluctuation (if any) that are expected
5. Changes in transference between transit vehicles
6. Type of transit vehicle
7. Water quality parameters at loading
8. Water quality parameters at destination (transit time can be substantially longer due to
acclimation time at destination)
9. Whether individuals are captive-bred, caught directly from the wild, or have been
recently transferred through various export/importers

7.7.5 Timing of Transportation
As per DRAFT ARAZPA Guidelines on Animal Transport April 2005:
Ensure that the route and timing of transport is selected in such a away as to:
Minimise transport time
Minimise the potential for unplanned delays
Schedule travel during appropriate climatic conditions.

29

8

Health Requirements

8.1 Daily Health Checks
A distant examination (DE) of the animal should be done everyday, this can be carried
out while cleaning and feeding.
A healthy seahorse should have:
Strong colour
Tiny glistening mucus deposits on the head and neck
Should be of a good weight.
It’s good to learn to judge a seahorses’ weight by sight. The skin between the ridges of
the seahorses’ body should either bulge out or be level, if the skin sinks inwards it is a
sign that the seahorse is seriously underweight. With the exception of females carrying no
eggs then the front four or five segments of the belly sink in2.
It is important that you note down and understand your seahorses’ routine behaviour,
deviations from this behaviour can be a sign of ill health.
Things to look out for in your daily routine:
Constant swimming (this can be a sign of poor water quality or of aggression by a
tankmate)
Increased respiratory rate (this can be due to high water temperatures, the higher
the water temperature the less oxygen in the water)
Lethargy
Unusual resting posture, like being unattached to an anchorage point
Reluctance to feed
If your seahorse shows any of the above signs or symptoms, it is then important to
identify the cause before treating the problem using medications. If the problem in
environmental you can cause more harm than good treating the seahorse with medicines.
Check the water quality, temperature, and aquarium inhabitants as soon as you note a
potential problem3.
Because seahorses eat large quantities of food it is important that the tank should be kept
clean of excess food and faeces which should be removed. Poor water quality can lead to
the ill health of your seahorse2.
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8.2 Detailed Physical Examination
When performing a physical exam, check the seahorses posture and buoyancy, a seahorse
bobbing at the water’s surface is a positive sign that the animals is abnormally buoyant.
An abnormally buoyant animal will find it difficult to maneuver deeper into the water
column this can be an indicator that the seahorse has an air entrapment problem such as
air in the brood pouch or hyperinflated swim bladder.
Abnormal behaviour to look out for is if your seahorse is lying horizontally for long
periods of time at the bottom of the tank, this is an indicator of generalized weakness or
could be a sign of negative buoyancy which is associated with swim bladder disease or
could be a result of a build up of fluids in the brood pouch or the coelomic cavity.
It is especially important to take note of the seahorses feeding response, seahorses will
forage during the day. Consistently refusing live food that is of the appropriate size is an
abnormal behaviour that will need immediate attention.
Signs of rapid breathing or irregular respiratory patterns or coughing can be a sign of gill
disease. The entire body including fins should be closely examined for any ulcerations,
excessive body mucus, lumps or bumps, and any lesions.11
Sedation and Anesthesia
MS-222 is a common and effective form of anesthesia for syngnathids, standard fish dose
of 50-100ppm works quite well. In the case of a prolonged anesthetic recovery it is
advisable to ventilate the animal with freshwater that doesn’t contain any MS-222. Sea
dragons often have a prolonged anesthetic recovery on a dose of 100ppm and it is
recommended that dose of 50-75ppm is given for the sea dragon species.
In the situation where assisted ventilation is required the use of a 3.5 to 5.0 French red
rubber catheter should be inserted through the snout to the level of the pharynx. A fresh
water filled syringe is then attached to the end of the catheter and pumped in a pulsating
manner every few seconds until the animal is breathing independently at a normal rate.
This technique can also be used to resuscitate an animal in respiratory arrest. When
performing any long term anesthetic procedures a flow-through system with oxygen
supplementation in the sump or reservoir should be used.11

8.3 Routine Treatments
Preventative routine treatments such as worming and vaccinations aren’t usually a
common practice nor a practical one when it comes to caring for seahorses or any marine
fish. Putting medications in the water should be avoided unless your fish are ill, treating
seahorses for an illness it doesn’t have can be just as bad as the seahorses having a
disease.
Instead the following steps should be done routinely, and are better preventative measure
than treating your seahorses with medications.
Routinely cleaning the aquarium
Cleaning substrate regularly
Checking filters are working correctly
Checking water quality, pH, and temperature3
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8.4 Known Health Problems
The following listed diseases are the most common diseases found to affect seahorses,
seahorses are also prone to all other diseases affecting marine fish and should be treated
in the same way.
PARASITES
Coral reef disease
Cause –
Parasite caused by the protozoan Amyloodium ocellatum.
Highly contagious disease and if left untreated can be fatal.
Signs/symptoms –
Parasite attaches itself to the fin, gills and body of the seahorse
Appears as tiny white and yellow spots
Rapid respiration which is usually carried out at the surface of the water
Treatment –
Copper based medications; care must be taken when using copper based
medications as it is toxic to marine invertebrates. The use of a copper test kit will
ensure that copper levels stay at a safe level.
The parasite will form a cyst during a portion of its life cycle and is immune to
medication during this time, treatment should then be continued for at least two
weeks to ensure that all parasites have emerged from the cyst and are in the freeswimming stage.
Prevention –
Chemical treatment
Flushing
Filtration3
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Saltwater ich (white spot disease)
Cause – Parasite caused by the protozoan Cryptocarya irritans. Found in sea water,
closely resembles the freshwater parasite Ichthyophthirius.12
Signs/symptoms –
Those affected by the disease will scrape themselves against solid objects in the
aquarium
Are generally very agitated
Organisms are visible to the naked eye
Appear as large white spots similar to those of coral reef disease3
Treatment – Long durations of copper baths over a considerable period of time. When
the parasites can no longer be seen treatment should be continued for an additional five
days.12
Prevention –
Chemical treatment
Flushing
Filtration
Avoid sudden changes in water temperature as Saltwater ich usually occurs after
times of temperature stress3

Figure 8.1 Cryptocarya
irrita on a seahorses tail
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Gas bubble disease
Cause – Water supersaturated with nitrogen or oxygen. Can occur if the aquarium is
densely planted or overgrown with algae or is exposed to intense sunlight.
Signs/symptoms –
Air bubbles appear under the skin and act as a staging area for bacterial infection
In the male seahorse a gaseous build up in the pouch can occur not allowing the
animal to stay submerged and remain head down at the surface of the aquarium.
External skin ulcerations (seen in extreme cases)
Treatment – A sterilized needle can be used to open the area, this should be performed
while the seahorse is held below the water. The air then can be pushed out by massage,
and after the area should be treated with a bacterial medication.
In the cases where the males pouch develops a gaseous build up, the interior surface of
the pouch can be massaged with pipette expelling the gas (the animal should be kept
under water at all times). The pouch should then be flushed out with a marine antifungal
medication using a pipette. Treatment should be continued until the symptoms disappear.
Prevention –
Prevent gas supersaturation by not over planting the aquarium and regularly
cleaning to avoid build up of algae
Avoid having the aquarium set up in direct sunlight.2

Figure 8.2 Seahorse with gas bubble
disease

Figure 8.3 This diagram shows how to
massage gas from the male’s brood pouch
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Copepods (sea lice)
Cause-

Copepods are part of the subclass belonging to the
subphylum Crustacea. The copepods found on
seahorses are ecoparasitic copepods which are also
known as “sea lice”
Poor quality water, water that is already infested with
the parasite

Figure 8.4 microscopic images
of Copepods

Sign/symptomsThe parasite is visible to the naked eye, and can attach itself to anywhere on the
seahorses body
It is easy to spot the female parasite with their long string of eggs that resemble a
forked tail.
TreatmentIndividuals infested with the parasite should be isolated and quarantined as soon
as signs or symptoms arise
Copper based treatments, making sure to use a copper test when using such
medications to ensure that copper stays at a safe level.
Eggs are immune to the medications therefore treatment needs to be for an
extended period to ensure that eggs are hatched and the cycle is broken, this can
take up to 4-5 weeks
PreventionAny new animals, plants or living organisms introduced to the aquarium are
quarantined to ensure they are free from parasites
Good water quality
Regular cleaning and water changes
Good filtration3
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Internal parasites
Cause-

Trematodes (Flukes), Cestodes (Tapeworms), Nematodes (Roundworms)
Attach to the liver or digestive tract and feed off the incoming nutrients,
preventing the host from obtaining the nutrients from the food being consumed

Signs/symptomsWeight loss
Refusal to eat
Tissue damage
Lethargy
Hemorrhaging and eventually death
TreatmentTreatment should be given orally in order to be effective
Metronidazole, safe to use and is difficult to overdose on the medication
Nicolsamide, effective medication for eliminating nematodes and cestodes
however is difficult to find and may need to be obtained from your vet
Praziquantel, also a very effective medication used against infestation of
trematodes, but is also hard to find and may need to be obtained from you vet.
PreventionIsolate any infested animals from the aquarium
Proper quarantine of new animals to the aquarium should help control the
introduction of parasites
Obtaining food from a reliable source, farming live food as appose to catching it
from the wild.13
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FUNGI AND BACTERIA
Fungal infestations
Cause-

Decaying organic matter, remains of uneaten food dead eggs encourage the
growth of fungi
Fungal infections are often secondary infections the primary infection often being
bacterial12

Signs/symptomsFilmy coating on the seahorses body
Dark areas on the body
Will affect the skin where there is open wounds or injuries3
TreatmentThere are a variety of fungicides available on the market
Malachite green
Methylene blue
Because fungal infections are usually the secondary infection it is important to
identify the primary cause and eliminate it, otherwise treatments such as
malachite are unlikely to be successful.12
PreventionRemove any uneaten and dead food
Remove any dead organisms in the aquarium
Regularly check water quality
Tank and water should be routinely changed and cleaned
Avoid overcrowding the tank3
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“Flesh eating bacteria”
Cause-

Cause is bacterial infection caused by Cryptobia sp. and Costia sp. both can be
fatal if not caught early

Sign/symptomsAttack the skin eroding the flesh
Appear as open sores
Cloudiness of the skin
Sloughing of the skin
Cloudy eyes
Localised swelling
Lesions, and as the disease worsens the lesions become bloody
TreatmentTopical solutions, which great care must be taken when being used avoiding
getting the mixture in the fish’s mouth, gills or eyes.
Sodium Chloride is a topical treatment which can be used in high doses and is
safer if ingested, but is not recommended to use if lesions are bloody
PreventionProper and good husbandry practices
Quarantine any new animals being introduced into the aquarium
Monitoring your animals closely and taking note of any signs of ill health and
acting as soon as any symptoms of disease are noticed.13

Figure 8.5 Images of seahorses affected with flesh eating bacteria disease
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Bacterial infestations (fin rot)
Cause-

Stress will compromise a seahorses immune system therefore leaving them more
susceptible to a bacterial infestation
Poor water quality
Another tankmate
Water temperature

Signs/symptomsUlcerations of the skin
Fraying or loss of fin tissue
TreatmentRemove stressor
Can treat with various antibiotics for marine fish
Check water quality, pH and temperature
PreventionAvoid any stress to the animal by not overcrowding tank
Regularly check water quality, pH and temperature
Correct filtration regular cleaning and water changes3
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DISEASES RELATED TO WATER QUALITY
Heavy metals
Cause-

Large amounts on copper present in the water is often introduced by tap water
Heavy metals such as aluminum and lead can be present in rocks or aquarium
ornaments
Plastic plants that contain bendable metal parts

Signs/symptomsIncreased respiration
Lethargy
TreatmentCopper test kits, test copper levels in water especially if water is coming from old
copper pipes or if treating ill fish with copper-based medications
PreventionRun water for 10-15min if water is coming from a copper pipe system
Use only farmed lives rocks, as rocks that are collected from the ocean can leach
metals
Make sure that when purchasing plastic plants for your aquarium, that it is
suitable for marine aquariums3
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Ammonia stress
Cause-

Overfeeding
Dead tank mate
Poor filtration system
Uneaten food or dead organisms in the aquarium
Overstocked aquarium

Signs/symptomsRapid breathing
Become listless
Occasionally sink to the bottom
Have problems anchoring themselves to a holdfast
Can lead to secondary bacteria and fungal infections
TreatmentPerform an ammonia test at the first sign of a problem
Water change
PreventionRegular water changes
Avoid overstocking aquarium
High ammonia levels may mean it is overdue for substrate cleaning or a change
Do not over feed, dead food will increase ammonia levels in the water
Remove any dead organism as soon as they are discovered.3
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Exophthalmos / Pop –Eye
CauseCan be caused by many factors such as
Gas supersaturation in the water
Internal fungal infection (Ichthyosporidium hoferi)
Parasitic infection (usually trematodes)
Or bacterial infection (Mycobacterium marinum)
Signs/symptomsEyeball protrudes from the socket, which can become damaging to the organ or
the tissue surrounding it.
TreatmentTreatment should be done in the following order.
1. Treat for gas supersaturation, eliminate the cause and remove the fish from
aquarium into water that is not supersaturated.
2. Treat for a parasitic infection, check to see if the eyes are cloudy is this is the
case use medications for external parasites, if eyes are not cloudy treat seahorses
for internal parasites.
3. Treat for bacterial infection, Mycobacterium marinum or also known as “fish
tuberculosis” is very difficult to treat, treatment for this type of infection is rarely
successful and the medications used are very harsh.
4. Treat for fungal infection, antifungal treatments are generally very harsh and
can cause other complications such as loss of appetite.
PreventionAvoid gas supersaturation by not over planting aquarium or overcrowding
Regularly clean water and check water quality and temperature
Remove any dead or uneaten food
Remove sick animals straight away and isolate them in a separate quarantine
tank13

Figure 8.6 A seahorse infected with
Exophthalmos
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DISEASE RELATED TO DIET
Nutritional Deficiencies
Cause-

A common problem in marine fish species that is brought about due to lack of
knowledge about the nutritional requirements in the diet.
Poor diet and quality of food
Nutritional deficient diet

Signs/symptomsSkin between the ridges of the body are sunken in
Animal is not feeding
Colour changes, becomes pale
TreatmentsIn terms of nutritional deficiencies prevention is always better than cute
Humanly euthanizing the animal if extremely malnourished
PreventionResearch the animals wild diet
Seahorses hunt by sight and are often stimulated into feeding by the movement of
their prey, therefore feeding live food is often the best way to get seahorses to
feed.
Avoid feeding brine shrimp as the staple of the seahorse’s diet. Brine shrimp is
nutritional deficient
Training seahorses from a young age to eat frozen food, a combination of frozen
food and live food will allow for a nutritionally balanced diet
If feeding frozen food place the food in the current of the filter so it appears to the
seahorse that the food is living.
Trial and error, individual seahorses will have different preferences of food and it
is a matter of trial and error to find a diet that suits your seahorse.3
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8.5 Quarantine Requirements
When adding new animals to the aquarium, they should first be housed in a quarantine
tank for the first month or so. This allows you to closely monitor the animal for any signs
of illness.
A quarantine tank should include the following:
Separate tank (Quarantine tank, for sick or new animals)
Separate filter system, this prevents any disease causing organisms spreading to
other tanks thru the filtration system and infecting other animals
Clean substrate
Correct water conditions, temperature, oxygen levels and pH
Furniture, use fake or plastic furniture and plants as holdfasts as an alternative to
live plants, to control the introduction of bacteria or parasites. Plastic furniture can
also be re used after being sterilised after use.3
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9 Behaviour
9.1Activity
White’s seahorses like most seahorses are active during the day time. However there are
some species of seahorse like the Tiger Seahorse H.comes and the Pacific Seahorse
H.ingens that are to believed to be nocturnal.3

9.2Social Behaviour
Seahorses are monogamous and are often found in mating pairs instead of large groups.
Individuals will have their own territory, the female has a territory size of about 1.4
square metres and the male has a territory size of around 0.5 square metres. When
housing pairs or groups of seahorses it is important that the aquarium is of adequate size
to allow them to get away from each other and have places to hide. Seahorses are very
shy animals and overcrowding of the tank will stress the animal.
Mating pairs will perform a daily greeting ritual which reinforces their bond, after this
courtship display is finished the pairs will go back to their own territory and feed
separately.1

9.3Reproductive Behaviour
Partners reinforce their bond everyday with a
courtship dance. This display can last from anywhere
from 30 minutes to an hour sometimes even more.
The courtship dance often takes place every morning,
the dance centres around an object and the male will
circle the female with a stiffened body posture and
with his chin on his chest. The male seahorse changes
to a lighter colour, and the female changes her colour
to match his in response and she too circles him and
copies his body posture.1
Time of year: breeding and courtship displays occur
between the months of October through to April

9.4Water conditions
Temperature: 22oC - 24oC,
pH 8.2
Salinity sg 1024
Ammonia-Nil
Nitrate-Nil
Nitrates-<20ppm14
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9.5Behavioural Problems
Stereotypic behaviour: None such behaviour has been observed in this animal. Little is
known about the wild behaviour which makes it difficult to identify signs stereotypic
behaviour in captivity.
Aggression: According to the study Faithful pair bonds in wild seahorses, Hippocampus
Whitei, by Amanda C.J. Vincent & Laila M. Sadler Male aggression was only seen on
once occasion in 1993. When a neighbour tried to greet the female of a pair that had just
finished greeting. The partner of the Female snapped at the intruding male with his snout.
Seahorses are classified as innocuous and pose little threat to keepers or the public.
Displays of aggression has rarely been observed in Seahorses, however little is known
about aggressive or territorial behaviour of seahorses.18
Behaviour created by public feeding animals:
The aquarium should be set up so that only keepers can access the animals for feeding or
cleaning, this is to prevent any member of the public attempting to feed the animal
something that it shouldn’t be eating. Food stuffs can throw off the water conditions and
cause stress or the spread of disease.

9.6 Behavioural Enrichment
Tank Furniture: Plenty of vegetation, sea grasses and coral fans/skeletons offer
anchorage points for the Animal, this is important as in the Wild seahorses anchor
themselves to an object to hide or camouflage themselves from prey, and to prevent them
from being swept up in currents. Seahorses are slow moving and are opportunistic feeders
and will stay attached to a holdfast and will just eat whatever is swimming past.
Plenty of holdfast allows for your seahorse to hide and feel safe and secure, thus
minimising stress.3
Live Food: Seahorses have independent moving eyes like a chameleon and hunt by sight
and are often stimulated into feeding by movement, so the use of live food is imperative,
not only from the nutritional aspect but also for the behaviour enrichment of your
seahorses. If feeding frozen food or dead food it should be done by placing it in the flow
of the filter and allowing it to be powered around the tank; this should stimulate the
seahorse into following it thinking that it is alive.3
Pair Bonds: Seahorses are monogamous and will form a pair bonds for life. Try to house
seahorses in mating pairs, in the wild it is not very often you find single seahorses unless
the partner has passed and usually a seahorse will try find another mate. Housing in pairs
is a one of the greatest forms of enrichment for these animals as it means they can display
their daily courtship ritual which is an important part of reinforcing their pair bonds.3
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9.7 Introductions and Removals
Quarantine requirements: All new animals should be quarantined, especially for
saltwater fish where often specimens are caught from the wild where the animals are not
use to being kept in captivity. The animals can become stressed and come down with a
disease that you want to prevent being spread to your already existing collection. For
quarantine tank requirements and setup refer to the Known Health Problems section of
this Husbandry manual. 3
Aggression problems associated with introductions: Seahorses aren’t known to display
aggressive behaviour to other animals, however the introduction of new animals to the
aquarium should be done slowly in order to prevent any stress to the animals.
Ensure you acclimatise you new tank mate to the water, as a quick change in water
temperature is stressful to the animal.

9.8Intraspecific Compatibility
Aggressive behaviour between males: Housing two males together shouldn’t be too
much of a problem, however you try to house seahorses in pairs; one male and one
female. As long as there is sufficient space in the aquarium for the seahorses to get away
from each other there shouldn’t be a problem with aggressive behaviour towards each
other.

9.8.1 Interspecific Compatibility
Spread of disease: Seahorses can catch any disease or parasite that any other marine fish
can contract. Introducing any new specimens to the aquarium either it be another
seahorse or other marine animal, you should also under go the proper quarantine measure
to prevent the spread or outbreak of diseases or parasites to your already existing
collection.
Territory: Although seahorses maintain their own territory, territorial behaviour hasn’t
really been observed in seahorses. However aggressive behaviour from another tank mate
can occur, removal of such stressors will ensure that you maintain a safe and secure home
for your seahorses and increase its longevity in captivity.
Cannibalism: Seahorses aren’t known for eating the offspring or eggs of other species.
However once the male gives birth, the fry should be removed and reared in a separate
tank, this is because seahorses hunt by sight and their fry can be mistaken for a food item.
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9.8.2Suitability to Captivity
Little is known about seahorses and because of this its husbandry needs are not always
understood. One of the most difficult aspects of seahorse husbandry is seahorse nutrition.
Getting your seahorses to eat in captivity and having enough good quality nutritional
food is difficult as seahorse can consume 4,000 brine shrimp a day.
Changes in water temperature, and quality can cause an outbreak of disease and even
death of your seahorse. Good water quality needs to be maintained, along with a good
nutritionally balanced diet. These factors are what make it difficult in keeping seahorses
in captivity.3
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10

Breeding

10.1 Mating System
Seahorses have one of the most unique and unusual breeding behaviours of any animal.
It is the male that gets pregnant, seahorses are the only creature where the male has a true
reversed pregnancy. Seahorses are monogamous and will pair for life, however they have
separate territories and only come together to perform their courtship dance.2

Figure 10.1 Hippocampus whitei Displaying
their courtship dance

Courtship dance
Once a seahorse finds a partner they reinforce
their bond everyday with a courtship dance.
This display can last from anywhere from 30
minutes to an hour sometimes even more. The
courtship dance often takes place every
morning, the dance centres around an object
and the male will circle the female with a
stiffened body posture and with his chin on his
chest. The male seahorse changes to a lighter
colour, and the female changes her colour to
match his in response and she too circles him
and copies his body posture.1

Mating
The courtship dance takes on a different intensity when
the pair is ready to beginning mating. The male takes the
lead in the courtship display and the pair mimic each other
and will repeatedly rise together in the water column1. The
male contracts his pouch in order to send hormonal
signals out into the water this also allows to flush out the
pouch ensuring it is clean and ready to receive the females
hydrated eggs.2
This courtship display will last for about half an hour,
when the male and female will face each other at the top
of their rise in the water then the female will then put her
ovipositor into the male’s pouch. She can deposit between
90-250 eggs at a time which only takes a matter of
seconds.1 Timing is important when is come to seahorse
reproduction. This is because the female must add water
to her eggs shortly before depositing it into the males
pouch, and she can only hold these hydrated eggs for 24
Figure 10.2 A female depositing her
hours. If the male doesn’t accept them in this time frame
3 eggs into the male’s pouch
then the eggs are released into the water and fail to hatch.
After depositing her eggs the female doesn’t have much more to do with the pregnancy
and the pair will only have contact in the mornings for their reinforcement courtship
display2
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10.2 Ease of Breeding
Once your seahorses have paired, and they’re in good health and the water conditions are
right then most seahorses will then breed.
However getting a compatible breeding pair to mate isn’t the only challenge in breeding
seahorses, the challenge is in feeding all the seahorse fry. White’s seahorses can give
birth to about 10-250 fry which are a lot of mouths to feed.1
Triggers for breeding
Space - In the wild the female has a territory of around 1.5 sq m. and you will
need to provide sufficient space in order to encourage breeding.
Temperature and water pH changes are often triggers for various species to
reproduce.
Changes in temperature and day length are triggers for Temperate-zone seahorses
Tropical species are triggered into breeding by significant changes in pH and
salinity levels.
A breeding pair - seahorses are monogamous and you will need to have an
established breeding pair before breeding can occur.
Both animals will need to be in fairly good condition, and be both fed a diet rich
in nutrients
Manipulating water temperature and day lengths can be done with the use of
thermostats and light timers. Gradual water changes are the best way to achieve
changes in salinity and pH levels.3

10.3 Techniques Used to Control Breeding
Wild populations of seahorses are under threat as seahorses are quite often captured and
used for traditional Chinese medicines and for the souvenir trade.2 Breeding seahorses in
captivity will mean that the pressure on the wild population will diminish.
Breeding seahorses is one of the most challenging parts of keeping them (next to feeding)
this is because seahorses can give birth from anywhere from 10 to 1,500 fry.2 Housing
and feeding this many fish is difficult and many institution may not be able to facilitate
such large numbers of fry.
Culling
It is pointless and difficult to try and keep all the fry, due to the difficulties in feeding.
Instead select 20 of the strongest looking fry and concentrating on caring for them and
the remaining fry can be left in the tank with the adults for nature to take its course.1
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10.4 Occurrence of Hybrids
Identifying a seahorse by species can often be difficult and it is not uncommon for
aquarists to unknowingly pair up two seahorses of different species, while we may not be
able to tell the difference the seahorses definitely can. Crossbreeding from such a
mismatched pair like this usually does not occur.15
Physical and biological barriers usually prevent the hybridisation of wild populations of
seahorses and syngnathid species are generally reproductively isolated from each other.
Hybridisation of seahorses should be avoided as such matings may compromise the
captive breeding programs in place and poses a risk to the wild populations if they are
released into the wild.17

10.5 Timing of Breeding
Breeding season begins when the water temperature
becomes warmer, most mating occurs in the days
just before a full moon. Mating occurs between the
months of October-January.14

10.6 Age at First Breeding and Last
Breeding
Is sexually active from 6 months old.14

10.7 Ability to Breed Every Year
Paired seahorses, that are in reasonable good health
will breed every year and can have up to 3 separate
births in the season.14
Figure 10.3 A pregnant male Hippocampus
abdominalis

10.8 Ability to Breed More than Once
Per Year
Can have up to 3 births a year.14
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10.9 Nesting, Hollow or Other Requirements
Rearing Tank
Once the male becomes pregnant he should be moved into a bare rearing tank,
with the proper water condition and correct temperature already set up and
ready.15
Avoid moving the male when he is close to giving birth as they can tend to
sometimes abort the fetuses if they become stressed, these premature young may
look normal but rarely survive.15
Once the fry are born they should be moved into a tank with no substrate or
furnishing, this makes cleaning a lot easier and allows the young fish to find their
prey more easily
Transport the fry into the rearing tank with the water they were born in, so the
change isn’t too stressful for the animal
Be sure the filter isn’t too strong or they will get sucked into it, good circulation is
also need so the use of several air stones should be spread out in the tank.
For the first week or so you will not need any tank furnishings, after this time you
should place in some artificial plants (these are easier to clean)2

10.10 Breeding Diet
Seahorse nutrition is extremely important and complex. A diet rich in nutrients will equal
a healthy seahorse and healthy offspring. Seahorses are exacting in their food and are
opportunistic animals, catching any prey swimming past that is small enough for them to
eat.2 The most common form of food fed to captive seahorses is Brine shrimp, they’re
easy to breed and readily available but unfortunately a poor quality source of food.
When breeding seahorses avoid feeding Brine shrimp as the staple of their diet, instead
mysis shrimp should form the basis of a captive seahorse’s diet they are the most
nutritionally complete food items and are commercially available and quite easy to
breed.3
Fry Foods
Feeding seahorse fry are one of the most difficult parts of breeding seahorses. The young
require large amounts of food, up to 3,000 food items a day. Finding food small enough
for them to eat is also a challenge. In the wild seahorse fry will spend the first two weeks
in the plankton layer of the ocean. Wild-collected zooplankton is the best food to feed to
newborn fry however collection is time consuming.2 Enriched baby brine shrimp
(naupulii) is often a common food type to feed newborn fry, however a diet made up of
strictly brine shrimp will result in nearly 100 percent mortality before they reach the age
of 8 weeks.15
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10.11 Gestation period
One the eggs are fertilised they are embedded in the pouch wall, the pouch acts like a
womb it is complete with placental fluids that provides the nutrients and oxygen to the
developing embryos17
Gestation varies depending on the size of the species, smaller species have a gestation
period of about 14 days, whereas larger species such as the Big Bellied Seahorse can
have a gestation period of up to 4 weeks.1
The gestation period for White’s seahorses’ is approximately 21-25days (3 weeks) the
gestation period is shorter in warmer temperatures and longer at cooler temperatures.14
Birth
The birth itself can be a long process, the contractions can last up to 12 hours, and the
male pumps and pushes to empty his pouch. The birth usually happens at night. Nearing
the time the eggs are ready to hatch the fluid inside the pouch becomes like seawater, this
is so the developing seahorses become acclimatised to the world they are about to enter.16
Soon after giving birth the male can usually be seen lying exhausted on the bottom of the
tank, and despite the stressful and exhausting ordeal of giving birth the male will become
pregnant again within a couple of days.1

Figure 10.4 Male Hippocampus whitei giving birth
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10.12 Brood size
The brood size is dependant on the age and size of the parents, the brood size can be
between 10-250 individuals, the average brood size for adults is 100.14
When born seahorse fry are miniature replicas of an adult seahorse,

10.13 Age at Weaning
Seahorses do no cannibalize but the young should be removed from their parents and
reared in a separate tank so that feeding and cleaning is a lot easier to perform.
In the wild less than one in a thousand will survive to maturity this is usually due to
predation, seahorse fry will usually fall prey to other fish.2
After giving birth the male is able to fall pregnant again within a couple of days.1

10.14 Age of Removal from Parents
Newborn fry are precocial (independent) once they are born. The Male seahorse has little
to do with the young once he has given birth to them. It is best to separate the newborn
fry from the adult so that feeding and water quality is more easily controlled.
The fry should be moved into a bare tank, they should be transported in the water they
were born in so that the change in water is less stressful to the animal.
In the wild seahorse fry often fall prey to other fish, having the fry in a separate tank will
prevent them being eaten by other tank mates.1

Figure 10.5 Image of Seahorse fry
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10.15 Growth and Development
Newborn fry are miniature replicas of adult seahorses. They are only a few millimeters in
size at birth but already look like an adult seahorse. In the first dew weeks of their life
growth is quite slow. In larger species of seahorse (H. reidi) they reach the size of about
2.5 inches long in four months, after 5 months their size is approximately 3 inches and
after 8 months 5inches in size, the adult size of H. reidi is about 6 to 8 inches.
http://www.seahorses.de/seahorses.htm

Figure 10.6 Example of growth curves between weeks 1 and 7for the offspring from and older couple (red
squares) and a young couple (blue circles)
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11 Artificial Rearing
11.1 Incubator Type
Once the male becomes pregnant he should be moved into a bare tank, with the correct
water conditions and temperature already set up and ready. Try to avoid moving the male
when he is close to giving birth, stress caused to the animal can cause him to abort the
fetuses. When the fry are born they should be moved into a tank with no substrate this
makes it easier to clean and for the dry to find there food more easily.

11.2 Incubation Temperature and Humidity
You should maintain your tank at a constant temperature between 22oC-24oC sudden
changes in temperature will stress the animals and can eventually lead to their demise.
The gestation period for White’s seahorses’ is approximately 21-25days (3 weeks)
however depending on the water temperature the gestation period will be shorter in
warmer temperatures and longer at cooler temperatures.14

11.3 Desired % Egg Mass Loss
N/A Seahorse give birth to live young

11.4 Hatching Temperature and Humidity
N/A Should be maintained at the suggested water temperature

11.5 Normal Pip to Hatch Interval
N/A
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11.6 Diet and Feeding Routine
Diet

Amphipods
Brine shrimp are an important component for the diet of seahorse fry
Artemia nauplii
Mysids

Temperature of food
If possible food should be fed out live. If using frozen food, defrost in cold water before
tipping the bucket of food and water together into the tank.
Methods used to feed
Pour the bucket of cold water and defrosted food into the tank, uneaten food should be
siphoned out. Same method applies to live food
Amount of food
Considering that seahorses can give birth up to 250 individual fry its a good idea just to
pick 10 of the strongest and healthiest looking fry to keep. Baby seahorses can eat up to
3,000 individual food items per seahorse per day.
Frequency of feeds
Like most fish, seahorse fry are born with a small yolk sac. This will provide nutrition for
about the first 6-12 hours of life. Food can be offered within the first few hours but is no
necessary, It can take up to several days for them to start eating at the full rate.
Food should be added to the tank at least three times a day, you’ll need to add enough
food for the seahorses to eat for about 15-20 minutes. Only feed during daylight hours
and the lights should be switched off at night.14

11.7 Specific Requirements

Fry should be housed in a bare tank with no substrate
for easy cleaning and so the fry can catch their food
easily.
Its also a good idea to cover the overflow with a
mesh grill so that the seahorses don’t get sucked into
the overflow
A plastic netting can be used as a holdfast instead of
using live plants this is so its easier to see the
animals

Figure 11.1 Image of H.whitei fry at
3-4months of age in a nursery tank
set-up
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11.8 Data Recording
Good idea to keep a diary or a record sheet so you can note down when you fed out how
much and take notes on any observations made. Recording when siphoning was done
(Refer to Appendix 2 for an example of a daily diary sheet)

11.9 Identification Methods
Forms of identification such as VIFE tagging is impractical in a captive situation and the
fry are far to small to tag, tagging seahorses are often used more for research purposes of
Seahorse wild populations. Once seahorses get older they’re easier to identify as they
often develop individual markings and colourings.

11.10 Hygiene
Routine siphoning of the tank, each time this is done it should be recorded on the daily
diary (Refer to Appendix 2), try to minimise the amount of disturbance made siphoning
the tank as it can cause stress to the animals. Siphon 2-3 times a week or when needed.
Uneaten food should be removed. Water quality should be tested on a weekly basis. Refer
to section 7.5 Release, for specifics on nitrate and pH levels suitable for seahorses

11.11 Behavioural Considerations
Not much is known about human imprinting affecting seahorses. However you need to
provide an environment that is like that of there wild environment in order to allow them
to perform there natural behaviours.

11.12Weaning
N/A seahorses are born precocial

58

12 References
1. Garrick-Maidment, Neil., (2002). Practical Fishkeeping – Seahorses.
Surrey: Ringpress Books.
2. Garrick-Maidment, Neil., (1997). Seahorses: Conservation and care.
England: Kingdom Books England.
3. Indiviglio, Frank., (2002). Seahorse.
Hauppauge, NY: Barron’s.
4. Kuiter, Rudie H., (1996). Guide to Sea Fishes of Australia.
Sydney: New Holland.
5. Paxton, Dr John R., (1994). Encyclopedia of fishes. 2nd Edition.
San Francisco, CA: Fog City Press
6. McGrouther, M., (2006). Australian Museum Online. Available from:
http://www.amonline.net.au/FISHES/students/focus/hippocampus.htm
[Accessed 16 March 2007]
7. IUCN Red List of Threatened Species 2006. Available from:
http://www.iucnredlist.org/search/details.php/10088/summ
[Accessed 2 March 2007]
8. Wikipedia. Available from:
http://en.wikipedia.org/wiki/Seahorse
[Accessed 27 February 2007]
9. Arm Of the Sea. Available from:
http://ww.armofthesea.info/images/animalimgs/palaemoneteslg.jpg
[Accessed 3 June 2007]
10. Ocean rider. Available from:
http://www.seahorse.com/shop/index.php?main_page=index&cPath=2&Itemid=7
8
[Accessed 3 June 2007]
11. Syngnathid Husbandry in Public Aquariums Manual 2005. Available from:
http://seahorse.fisheries.ubc.ca/pubs/Syngnathid_Husbandry_Manual2005.pdf
[Accessed 9 June 2007]
12. Dr Gottfried Schubert., (1995). Fish Diseases-A complete introduction.

59

13. Burns, Christopher., (2000). A Quick Disease Guide for Common Captive
Seahorse Maladies. Available from :
http://www.syngnathid.org/articles/diseaseGuide.html
[Accessed 5 September 2007]
14. South Australian Seahorse Marine Services Available from:
http://www.saseahorse.com/species_3.htm
[Accessed 8 September 2007]
15. Hemdal, Jay F., (2003). Aquarium Fish Breeding
Barron’s Educational Series, Inc.
16. Pyers, Greg., (2005). Life Cycles of Australian Animals – Seahorse
Binara Publishing Pty Ltd
17. Project seahorse – advancing marine conservation Available from:
http://seahorse.fisheries.ubc.ca/pos-interspecific.html
[Accessed 8 September 2007]
18. Seahorse Research project in Port Stephens Available from:
http://www.daveharasti.com/articles/seahorseproject.htm

60

References - Images
Figure 8.1,2,4,5,6 http://www.syngnathid.org/articles/diseaseGuide.html
Figure 8.3 http://www.saseahorse.com/stable.htm#Raising%20Fry
Figure 10.1 http://images.jupiterimages.com/common/detail/32/40/22564032.jpg
Figure 10.2 http://www.spiracanada.com/spiralbound/2004/beltaine/seahorse.jpg
Figure 8.3 http://www.saseahorse.com/stable.htm#Raising%20Fry
Figure 10.3 http://www.divegallery.com/seahorse_15.jpg
Figure 10.4 http://www.amonline.net.au/FISHES/fishfacts/fish/hwhitei3.htm
Figure 10.5 http://homepage.sunrise.ch/mysunrise/hippo1/images/20_seahorse_babies_2_months.jpg

61

13 Bibliography
Garrick-Maidment, Neil., (2002). Practical Fishkeeping – Seahorses.
Surrey: Ringpress Books.
Garrick-Maidment, Neil., (1997). Seahorses: Conservation and care.
England: Kingdom Books England.
Indiviglio, Frank., (2002). Seahorse.
Hauppauge, NY: Barron’s.
Kuiter, Rudie H., (1996). Guide to Sea Fishes of Australia.
Sydney: New Holland.
Paxton, Dr John R., (1994). Encyclopedia of fishes. 2nd Edition.
San Francisco, CA: Fog City Press
Dr Gottfried Schubert., (1995). Fish Diseases-A complete introduction
Hemdal, Jay F., (2003). Aquarium Fish Breeding
Barron’s Educational Series, Inc.
Pyers, Greg., (2005). Life Cycles of Australian Animals – Seahorse
Binara Publishing Pty Ltd

62

14 Glossary
Caudal fins ~ The tail fin on a fish
Ventral fins ~ Paired fins behind or below the pectoral fins
Pectoral fins ~ The anterior or uppermost of the paired fins, which correspond to the
anterior limbs of the higher vertebrates
Endemic ~ Belonging to once place
Ectothermic ~ Cold blooded
Epidermis ~ The outer layer of the skin
Holdfasts ~ An anchorage point eg: Seaweed
Precocial ~ Able to move about freely when hatched
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Appendix 1
Enclosure design
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Plant species key
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Plant species list

Limey Petticoat ~ Padina gymnospora

Neptunes Necklace ~ Hormosira banksii

Coral weed ~ Coralina officindis
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Dead man’s fingers ~ Codium

Sea lettuce ~ Ulva lactuca

Eelgrass ~ Zostera

Paddleweed – Halophilia ovalis
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Amphilbolis

Posidonia australis

Cactus seaweed ~ Halimeda opuntia
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Appendix 2
Daily diary sheet
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Appendix 3
Selected Techniques for
Tagging Seahorses
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Appendix 4
ABC News story
Seahorses released into Sydney Harbour
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Seahorses released into Sydney Harbour
Posted Tue Nov 13, 2007 12:22pm AEDT
Updated Tue Nov 13, 2007 3:25pm AEDT

Swimming free: Seahorses are prepared for release in Sydney Harbour (ABC News:
Rebecca Hyam)
The Sydney Aquarium has released 30 seahorses bred in captivity into Sydney Harbour
as part of an Australian-first study to try to boost their numbers, but it is concerned
poachers may intervene.
The tiny black animals were carefully transported from a tank into the netted area at
Manly Cove, in northern Sydney, this morning.
The five-centimetre-long white's seahorses have been tagged and will be closely
monitored by the New South Wales Department of Primary Industries (DPI) and a team
of divers.
There is already a colony of about 300 of the animals, only known to exist in NSW
waters, near the sea net at Manly Cove but some have been poached from there in the
past.
It is hoped the research will lead to the release of captive-bred seahorses along the NSW
coast and in areas overseas where seahorse populations are in danger of disappearing.
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Claudette Rechtorik, from the Sydney Aquarium Conservation Fund, says the animals
should not be too hard to keep track of, even though they are small.
"Each of these 30 babies have been tagged," she said. "The tag actually expands as they
grow so we'll be able to watch for these tagged animals in amongst these wild
populations."

Poaching fear
Seahorses are protected in NSW but there is a market for seahorses both within the
aquaria trade and also within alternative therapies, where they are used for various
medicinal purposes.
The animals are vulnerable to poaching and can fetch up to $120 each on the black
market.
Ms Rechtorik also says seahorses are in decline because they live in vulnerable habitats.
"Sea grasses are quite sensitive to pollution, so our sewage outfalls and nutrient
enrichment of the local waters have quite an impact on sea grass," she said.
"Without sea grass, without habitat, the seahorses don't actually have anywhere to live."

'Clinging onto trolleys'
But she says man-made structures, like the sea net, often provide good environments for
seahorses.
"You will find little seahorses clinging onto trolleys at the bottom of Sydney Harbour,"
she said.
"As much as you'd like to be able to remove these bits of human remnants of trash out,
you have to be quite careful because sometimes it is actually quite a rich home for many
different creatures, including the seahorse."
The researchers, led by DPI marine scientist David Harasti, will come back in three days
to check how the seahorses are faring
http://www.abc.net.au/news/stories/2007/11/13/2089359.htm
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