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Short Note
Underwater Feeding Bottle: A New Tool in the 
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Two of the three extant species of manatee live in food over many days. We developed a less inva-
Brazil. West Indian and Amazonian manatees are sive and more natural device that approximates 
classified as “Vulnerable” and “Endangered” to nursing conditions for manatee calves in the wild. 
extinction, respectively (Self-Sullivan & Mignucci- This apparatus, dubbed the “underwater feeding 
Giannoni, 2008; Marmontel et al., 2016). The strand- bottle” (UFB), is designed for the underwater-
ing of newborn calves is one of the main threats to aided nursing of dependent manatee calves.
the West Indian manatee (Trichechus manatus) on The underwater device is composed of five main 
the Brazilian northern and northeastern coasts. The parts (Figure 1): (1) a short tube with a valve in its 
degradation of estuarine environments is considered upper part that is capable of withstanding a maxi-
a trigger for such calf strandings (Balensiefer et al., mum pressure of 10 kgf/cm², which controls the 
2017). The primary threat to the Amazonian mana- flow of fluids; (2) a threaded connector attached 
tee (Trichechus inunguis) in Brazil is illegal hunt- to the no-return valve that supports a container in 
ing, after which a mother’s death renders dependent which the milk formula is stored; (3) a container fea-
calves as orphans. Additionally, an increasing pro- turing a structure at its base that allows the removal 
portion of dependent calves become victims of acci- of air trapped inside the tubes and connectors, facil-
dental entanglement in fishing nets (Calvimontes, itating the flow of liquid; (4) the lower portion of 
2009; Marmontel et al., 2016; Marmontel, 2019). the container that is composed of a reduction sleeve 

To support manatee conservation, stranded which is adjusted to an elbow connector attached to 
calves, orphaned or dependent, and those main- a cattle-feeding silicone nipple; and (5) at the mid-
tained in managed care under inadequate con- point of the tube, a 1.20-m long rod connecting the 
ditions in Brazil are rescued and transferred to container to the nipple which enables handling of 
official rehabilitation centers. In these facili- the UFB (see Figure 2). All tubes and connectors 
ties, calves are cared for by teams of experts that comprise the UFB are made of polyvinyl chlo-
until they are able to return to the wild (Instituto ride, a nontoxic, recyclable (Rodolfo et al., 2006), 
Chico Mendes de Conservação da Biodiversidade and low-cost material that is easily found away 
[ICMBio], 2011; Adimey et al., 2012). During the from major urban centers such as in the Amazonian 
rehabilitation process, the calves are fed differ- countryside. Watertight connections and a one-way 
ent artificial formulae, similar in composition to valve ensure that milk can be consumed even when 
maternal milk, which vary according to the spe- the device is completely submerged. A patent for 
cies, age, and physical conditions of each calf the UFB, under the name “Device for the artificial 
(Borges et al., 2012; Croft & Tollefson, 2014; nursing of Sirenia™,” was granted by the National 
Maduro, 2014; Walsh & de Wit, 2014). Varying Institute for Industrial Property (INPI – Instituto 
degrees of stress related to captivity occur when Nacional da Propriedade Industrial) of the Ministry 
calves arrive at specialized centers, often result- of Development, Industry, and Trade on 16 April 
ing in rejection of the feeding bottle as a source of 2013.
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Figure 1. Diagram of the underwater feeding bottle (UFB). PVC = polyvinyl chloride. The use of the UFB results in less 
direct interaction between the calf and caretaker during nursing and, consequently, enables less domestication and better 
adaptation to the post-release natural environment (see Figure 2). 
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Figure 2. (A) Amazonian manatee (Trichechus inunguis) being propped up by a caretaker during nursing with the UFB; and 
(B) West Indian manatee (Trichechus manatus) completely submerged while nursing from the UFB. 
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cal restraint and approaches the edge of the pool 
toward the caretaker to receive food (Gulland et al., Literature Cited
2018). The technique used in this nursing practice 
increases the likelihood that the manatees will asso- Adimey, N. M., Mignucci-Giannoni, A. A., Auil Gomez, 
ciate food with humans (positive reinforcement) as N., Da Silva, V. M., Alvite, C., Morales-Vela, B., & 
the calves receive an average of five bottles of for- Rosas, F. C. (2012). Manatee rescue, rehabilitation, and 
mula per day for approximately 2 years, the aver- release efforts as tools for species conservation. In E. 
age natural nursing period, which results in approx- Hines, J. E. Reynolds III, L. Aragones, A. A. Mignucci-
imately 3,600 occasions of direct contact. Giannoni, & M. Marmontel (Eds.), Sirenian conser-

The UFB allows calves to feed in an anatomi- vation: Issues and strategies in developing countries 
cal position similar to that of natural nursing and (pp. 204-217). University Press of Florida. https://doi.
reduces human contact time compared with pre- org/10.2307/j.ctvx079z0.29
vious methods. Rehabilitation techniques that Appleby, M. C., & Sande, P. (2002). Philosophical debate on 
promote natural behaviors in captive animals the nature of well-being: Implications for animal welfare. 
diminish chronic stress and improve biological Animal Welfare, 11, 283-294. https://www.ingentacon-
functionality, well-being, and rehabilitation out- nect.com/content/ufaw/aw/2002/00000011/00000003/
comes (Appleby & Sande, 2002; Moore et al., art00002#
2007). Calves that feed in an underwater environ- Balensiefer, D. C., Attademo, F. L. N., Sousa, G. P., Freire, 
ment similar to that of free-ranging animals, with- A. C. B., da Cunha, F. A. G. C., Alencar, A. E. B., Silva, 
out the need for direct contact with human beings, F. J. L., & Luna, F. O. (2017). Three decades of Antillean 
are expected to develop more normally than those manatee (Trichechus manatus manatus) stranding along 
that are hand-fed. The UFB may become a tool the Brazilian coast. Tropical Conservation Science, 10. 
to improve the rehabilitation of sirenian calves https://doi.org/10.1177/1940082917728375
worldwide.
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