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Introduction
Training of cooperative behaviors has been a trend 

in almost all zoos and aquariums in the world. Those 
behaviors reduce stress in the animals during physical 
exams and it allows for reliable sample collections. 
Undoubtedly, blood samples are the most important 
of all because they can provide complete information 
about an individual’s health status and the function of 
all systems of the organism (Geraci and Smith, 1975). 
Thus, training a controlled blood draw should be a 
priority for every facility.

In the case of marine mammals, blood collection 
has been trained in the veins of the flukes of dolphins, 
belugas, and killer whales, from the rear-flippers in 
sea lions, seals, and walruses (Ramirez, 1999). For 
pinnipeds, and in seals specifically, vein detection in 
the rear-flippers is complicated because the amount 
of hair in these appendages and the high sensitivity of 
them. Besides, as thermoregulation takes place through 
those flippers, the nervous system allows the seal to 

involuntarily control the blood flow to those appendages, contracting the veins. Very often, this vasoconstriction makes blood 
collection impossible.

Because of this, we need to look for other places where venipuncture might be easier, more successful, and non-invasive 
for the animal. Romagnoli and Chevis (2005) trained blood sampling from the jugular veins in California sea lions (Zalophus 
californianus) and it is known that the blood collection from the lower back can be trained in seals. The epidural sinus (Figure 
1), one of several dilated channels for venous blood, may be a good option, but a puncture in this zone could be dangerous 
because of proximity to the spinal cord. A little mistake during puncture may affect the rear flipper’s motor nerves and could 
even prove lethal, if it results in an injury that would affect survival in a water environment. Thus, this type of training requires 
both the complete relaxation of the animal as well as correct manipulation by knowledgeable personnel.

Blood sampling from the lower back in seals has been reported since beginning of 1990’s (Ramirez, 1999) but there are no 
reports about the methodology by which those samples are obtained. But, how could we train it? The goals of our staff were 
to design and to train a sequence of steps that allows obtaining trained blood samples from the epidural sinus in harbor seals.

Materials and Methods
Over the past year, two harbor seals, Phoca vitulina vitulina, were trained for this type of blood draw at the facilities of 

the National Aquarium of Cuba, in Havana. Both the male, Drakar (8 years-old), and the female, Marie (6), were born at the 
Boudewijn Seapark in Belgium and arrived in Cuba in 2003 from Zoomarine, Portugal (Guevara et al., 2008).

The training sessions took place in two areas of the aquarium, first in the exhibit area and later in another enclosure 
dedicated for maternity of pinnipeds. Both have dry space enough for training and a pool of 45 cubic meters (11,887 gallons) 
of water. Food consumption varies from 4 to 6 kilos (8.8 to 13.2 pounds) daily, per animal, of Jack mackerel, capelin, and squid.

We designed the training plan for only one or two daily sessions using a continuous reinforcement schedule. During 
sessions, two trainers participated; the assistant, representing the vet role, and the primary trainer. A behavior map was 
designed with nine steps, and we gave them percent values (quantitative scale) depending on the complexity and importance 
of each one. This enabled us to gauge how far along in the training we were.

1. 10%- Animal in station out of the water in prone position, completely relaxed. In this position, trainer has better control 
of the animal and may detect troubles quickly. Besides, is important to reach a total relaxation of the animal to prevent 
manipulation mistakes.

2. 20%- Another person desensitizes all the animal body with hands. This person (assistant) simulates the vet role. 
Although the trainer has the knowledge enough to do the extraction, a hand might be useful in some cases.

3. 30%- Desensitizing the specific area (lower back).
4. 40%- Application of alcohol in the specific area. The goal of this step is to desensitize temperature changes that alcohol 

provokes in the skin.
5. 50%- Trainer presses the area with a blunt object for a certain time. In this moment, the specific behavior (blood drawn) 

differs from other behaviors that could have the same training schedule.
6. 60%- Trainer punctures the area with a sterile needle a short time (a few seconds).
7. 70%- The time of puncture is increased to about 30 seconds.
8. 80%- Trainer punctures the area with a sterile needle and syringe for a longer time, going deeper in the skin. There are 

changes between manipulations with only a needle and when we add a syringe. That is why this step is important.
9. 100%- Trainer puncture in the sinus for about a minute and the animal stays completely relaxed (behavior under 

stimulus control).

For blood collection training, we always use sterile materials: gloves, 21 gauge 
hypodermic needles, clean dresses, and the alcohol was ethanol 70%. The exact 
point for puncture was determined based on Bossart et al. (2001) scheme of the 
epidural sinus, specifically between the 3rd and 4th lumbar vertebrae. (Figure 1) This 
point is easily detected externally based on the guide of these authors.

Results and Discussion
Figure 2 shows the training time for this behavior. The behavior achieved 

stimulus control in about a month in both cases. As the graph shows, we could obtain 
blood sample training faster, if we worked after the conditioning of other medical 
behaviors such as gastric intubations and blood collection from the rear-flippers, the 
latter having a similar level of complexity.

There is an extreme difference in training times between those two points for 
blood draws. The function of rear-flippers in this species explains that significant 
difference. Seals may control, as we said before, blood fluid to these appendages 
dependant on body temperature. When seals constrain peripheral blood vessels, it 
blocks the blood drawn. Sometimes during training it appears that an animal learns 
to block blood fluid to their rear flippers further complicating training. Seals also 
possess high sensitivity in those flippers, making it even more difficult for the animal 
to stay calm and relaxed during training sessions.

Another clue of how much better the blood drawn is from the sinus for the animal 
was in the case of the male Drakar. As we can see in Figure 3, blood collection was 
trained with the male under pathological conditions. The white blood cell (WBC) 
value in the male was more than twice maximum level described in the normal 
range for this species. This type of value indicates a serious infection as a product of 
chronic disease. We decided to begin to train a blood draw behavior, hoping to have 
success and to reduce the suffering of the animal during treatments. As Figure 3 also 
shows, his diet was not stable and it varied a lot during this process. On some days, 
the male did not want to eat, although he did respond to training. For those days, we 
used secondary reinforcers, especially touch and playing with water. Arrows indicate 
successful voluntary blood collections. Fortunately, the male recovered his health 
with treatment.

Blood drawn from the epidural sinus can bring additional advantages. First, the 
process is faster (less than a minute). Puncture takes place in a sinus resulting in 
more blood that flows more quickly, if you are in the correct spot. Second, we do not 
need anticoagulants. Hemostatic mechanisms in this species are very efficient and 
blood coagulates quickly, even inside the syringe, however the blood flow through 
the lower back is abundant enough to prevent activation of any coagulation chains. 
Third, as with any other sinus, the subject animal cannot constrain blood flow, so 
blood is readily available. Lastly, the quality of the blood sample is bigger and due 
to the decreased probability of hemolysis and samples contamination, they are more 
reliable.

Conclusions
We were able to successfully train voluntary blood collection from the epidural 

sinus in harbor seals in a relatively short time using the methodology described 
above.

Blood drawn from a seal’s epidural sinus reduces the time of the procedure, any 
tension the animal may experience, and increases the quality of the sample.
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Figure 2:  Learning curves of blood collection from lower back behavior 
in two harbor seals (red and blue lines). The two additional learning 
curves represent average time fora gastric intubations (GI) and blood 
collection from the rear-flippers (BCRF) training in the same animals.

Animal in station out of the water in 
prone position completely relaxed.

The trainer presses the area with 
an object for a certain period of 
time. In this case a finger is used.

Next step is to puncture the area 
with a needle and a syringe for 
a long time.
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Figure 3:  White Blood Cell and Diet values of the male Drakar during 
blood collection training time. Red arrows indicate trained blood 
samples after training and transparent red band shows normal range of 
leucocytes (WBC) described by Bossart et al. (2001). 

Figure 1: Epidural sinus location in seals. 
Taken from Bossart et al. (2001)
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