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APRESENTAÇÃO

Caro leitor,
As Ciências Biológicas é uma grande área de estudo que diz respeito a todos 

os seres vivos e suas especificidades; mas também faz intersecção com outras áreas, 
como a Educação, a área da Saúde e a Biotecnologia. Nesta obra, “Produção científica 
em Ciências Biológicas 2”, nossa intenção é mostrar ao longo de 18 capítulos o que vem 
sendo produzido neste campo, com trabalhos originais ou de revisão que englobam saúde, 
bioconservação, meio ambiente, pesquisa experimental, Microbiologia, aplicações na 
indústria farmacêutica e Educação.

Trabalho com anticorpos monoclonais para diagnóstico, com antígenos plaquetários, 
ou avaliação de aspectos clínicos e epidemiológicos de doenças como anemia falciforme; 
produção de cosméticos, aplicação de biotecnológica de micro-organismos na indústria, 
conservação ambiental e registro de novas espécies animais; ou avaliação do tema 
saúde e currículo escolar. Estes são alguns dos temas encontrados neste livro e mostram 
a importância da multidisciplinaridade e da interdisciplinaridade dentro das Ciências 
Biológicas. É com certeza uma literatura necessária para estudantes e profissionais. 

Sempre prezando pela qualidade, a Atena Editora possui um corpo editorial formado 
por mestres e doutores formados nas melhores universidades do Brasil, com o objetivo 
de revisar suas obras. Isto garante que um trabalho de alta qualidade chegue até você. 
Esperamos que você tenha uma ótima leitura!

Daniela Reis Joaquim de Freitas
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ABSTRACT: Here we discuss the viability of 
two species belonging two different genera of 
the family Fringillidae, namely: Serinus canaria 
domestica and Spinus barbatus. Phenotypic 
and behavioural traits indicate strong similarities 
between these groups. This couple of passerines 
of different genera Pₒ, have successfully reared 
three hybrid chicks under artificial conditions 
which in turn successfully reproduced with 
hybrid members of the same generation. These 
observations clearly show that copulation and 
reproduction between closely related species of 
different genera can give rise to other species. 
Evidence of the possibility of hybridization 
between different species found on remote 
continents could demonstrate that genera of 
the same family can produce new species in 
intersection of Umwelt with human forcing ex 
situ and the understanding of biological signals 
from these birds have been fundamental to the 
success of the origin of this new species. In this 
study, the origin of a new species called Spinus 
canarina of the Spinus genus is presented.
KEYWORDS: Genus, Hybrids, Signals, 

Backcrossing, Lineage, New specie, Merkwelt, 
Wirkwelt, Biosemiotic.

UMA NOVA ESPÉCIE DE SPINUS (AVES: 
PASSERIFORMES). A ORIGEM DE UMA 

NOVA ESPÉCIE EM CATIVEIRO
RESUMO: Aqui foi discutida a viabilidade das duas 
espécies pertencentes a dois gêneros diferentes 
da família Fringillidae, ou seja, o Fringillidae: 
Serinus canaria domestica e Spinus barbatus. 
Os traços fenotípicos e comportamentais indicam 
fortes semelhanças entre estes dois grupos. 
Essa dupla de passeriformes de diferentes 
gêneros Pₒ criou com sucesso três pintinhos 
híbridos em condições artificiais que, por sua vez, 
reproduziram-se com sucesso com membros 
híbridos da mesma geração. Estas observações 
mostram claramente que a cópula e a reprodução 
entre espécies estreitamente relacionadas de 
diferentes gêneros pode dar origem a outras 
espécies. Evidências da possibilidade de 
hibridação entre diferentes espécies encontradas 
em continentes remotos, poderiam demonstrar 
que gêneros da mesma família podem produzir 
novas espécies em uma intersecção Umwelt com 
a participação humana ex situ. A compreensão 
dos sinais biológicos destas aves têm sido 
fundamentais para o sucesso da origem desta 
nova espécie. Nesse estudo, foi apresentada a 
origem de uma nova espécie chamada Spinus 
canarina do gênero Spinus.
PALAVRAS-CHAVE: Gênero, Híbridos, Sinais, 
Retrocruzamento, Linhagem, Novas espécies, 
Merkwelt, Wirkwelt, Biossemiótica.
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UNA NOVA ESPÈCIE DE SPINUS (AVES: PASSERIFORMES). L’ORIGEN D’UNA 
NOVA ESPÈCIE A CAUTIVERIO

RESUM: Aquí es discuteix la viabilitat de dues espècies pertanyents a dos gèneres diferents 
de la família Fringillidae, concretament: Serinus canària domestica i Spinus barbatus. 
Trets fenotípics i conductuals indiquen grans similituds entre aquests grups. Aquesta parella 
de passeriformes de diferents gèneres Pₒ, han criat amb èxit tres pollets híbrids en condicions 
artificials que al seu torn es van reproduir reeixidament amb membres híbrids de la mateixa 
generació. Aquestes observacions mostren clarament que la copulació i la reproducció 
entre espècies estretament relacionades de diferents gèneres poden donar origen a altres 
espècies. Prova de la possibilitat d’hibridació entre diferents espècies, que es troben a 
continents remots i podria demostrar que els gèneres de la mateixa família poden produir 
noves espècies en una intersecció d’umwelt amb forçament humà ex situ i l’entesa dels 
senyals biològics d’aquestes aus han estat fonamentals per a lèxit de lorigen d’aquesta nova 
espècie. En aquest estudi: l’origen d’aquesta nova espècie denominada Spinus canarina del 
genero Spinus és presentada. 
PARAULES CLAU: Gènere, Híbrids, Senyals, Retrocruce, Llinatge, Nova espècie, Merkwelt, 
Wirkwelt, Biosemiòtica.

UNA NUEVA ESPECIE DE SPINUS (AVES: PASSERIFORMES). EL ORIGEN DE 
UNA NUEVA ESPECIE EN CAUTIVERIO

RESUMEN: Aquí se discute la viabilidad de dos especies pertenecientes a dos géneros 
diferentes de la familia Fringillidae, a saber: Serinus canaria domestica y Spinus barbatus. 
Rasgos fenotípicos y conductuales indican grandes similitudes entre estos grupos. Esta 
pareja de passeriformes de diferentes géneros Pₒ, han criado con éxito tres polluelos híbridos 
en condiciones artificiales que a su vez se reprodujeron exitosamente con miembros híbridos 
de la misma generación. Estas observaciones muestran claramente que la copulación y la 
reproducción entre especies estrechamente relacionadas de diferentes géneros pueden dar 
origen a otras especies. Prueba de la posibilidad de hibridación entre diferentes especies que 
se encuentran en continentes remotos podría demostrar que los géneros de la misma familia 
pueden producir nuevas especies en una intersección de umwelt con forzamiento humano ex 
situ y el entendimiento de las señales biológicas de estas aves han sido fundamentales para 
el éxito del origen de esta nueva especie. En este estudio: el origen de una nueva especie 
denominada Spinus canarina del genero Spinus es presentada. 
PALABRAS CLAVE: Genero, Híbridos, Señales, Retrocruce, Linaje, Nueva especie, 
Merkwelt, Wirkwelt, Biosemiótica.

EINE NEUE SPEZIE VON SPINUS (VÖGEL: SPERLINGSVÖGEL). DIE 
ENTSTEHUNG EINER NEUEN SPEZIE IN GEFANGENSCHAFT

RÉSUMÉ: Nous discutons ici de la viabilité de deux espèces appartenant à deux genres 
différents de la famille des Fringillidae, à savoir: Serinus canaria domestica et Spinus 
barbatus. Les traits phénotypiques et comportementaux indiquent de fortes similitudes entre 
ces groupes. Ce couple de passereaux de genres différents Pₒ a réussi à élever dans des 
conditions artificielles trois poussins hybrides qui se sont à leur tour reproduits avec succès avec 
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des membres hybrides de la même génération. Ces observations montrent clairement que la 
copulation et la reproduction entre des espèces étroitement apparentées de genres différents 
peuvent donner naissance à d’autres espèces. La preuve de la possibilité d’hybridation entre 
différentes espèces trouvées sur des continents éloignés pourrait démontrer que des genres 
de la même famille peuvent produire de nouvelles espèces à l’intersection de l’Umwelt et du 
forçage humain ex situ et la compréhension des signaux biologiques de ces oiseaux ont été 
fondamentaux pour le succès de l’origine de cette nouvelle espèce. Dans cette étude, nous 
montrons l’origine d’une nouvelle espèce apélle Spinus canarina du genre Spinus. 
MOTS CLÉS: Genre, Hybrides, Signaux, Rétrocroisement, Lignée, Nouvelles espèces, 
Merkwelt, Wirkwelt, Biosémiotique.
 

UNE NOUVELLE ESPÈCE DE SPINUS (OISEAUX: PASSEREAUX). L’ORIGINE 
D’UNE NOUVELLE ESPÈCE EN CAPTIVITÉ

ZUSAMMENFASSUNG: Hier diskutieren wir die Lebensfähigkeit von zwei Spezies, die zu 
zwei verschiedenen Gattungen der Familie Fringillidae gehören, nämlich: Serinus canaria 
domestica und Spinus barbatus. Phänotypische und verhaltensbezogene Merkmale weisen 
auf starke Ähnlichkeiten zwischen diesen Gruppen hin. Dieses Paar von Sperlingsvögeln 
verschiedener Gattungen Pₒ hat unter künstlichen Bedingungen erfolgreich drei Hybridküken 
aufgezogen, die sich wiederum erfolgreich mit Hybridmitgliedern derselben Generation 
fortpflanzten. Diese Beobachtungen zeigen deutlich, dass Kopulation und Fortpflanzung 
zwischen eng verwandten Spezies verschiedener Gattungen zur Entstehung weiterer Spezies 
führen können. Der Nachweis der Möglichkeit einer Hybridisierung zwischen verschiedenen 
Spezies, die auf weit entfernten Kontinenten vorkommen, könnte zeigen, dass Gattungen 
derselben Familie neue Spezien hervorbringen können, und zwar an einem Schnittpunkt von 
Umwelt und menschlichem Zwang ex situ. In dieser Studie wird der Ursprung einer neuen 
Spezie namens Spinus canarina aus der Gattung Spinus vorgestellt. 
SCHLÜSSELWÖRTER: Gattung, Hybriden, Signale, Rückkreuzung, Abstammung, neue 
Spezies, Merkwelt, Wirkwelt, Biosemiotik.

UNA NUOVA SPECIE DI SPINUS (UCCELLI: PASSERIFORMI). L’ORIGINE DI 
UNA NUOVA SPECIE IN CATTIVITÀ

SOMMARIO: In questa sede discutiamo la vitalità di due specie appartenenti a due diversi 
generi della famiglia Fringillidae, ossia: Serinus canaria domestica e Spinus barbatus. I 
tratti fenotipici e comportamentali indicano forti somiglianze tra questi gruppi. Questa coppia di 
passeriformi di generi diversi Pₒ ha allevato con successo tre pulcini ibridi in condizioni artificiali, 
che a loro volta si sono riprodotti con successo con membri ibridi della stessa generazione. 
Queste osservazioni dimostrano chiaramente che la copulazione e la riproduzione tra specie 
strettamente imparentate di generi diversi può dare origine ad altre specie. L’evidenza della 
possibilità di ibridazione tra specie diverse trovate in continenti remoti potrebbe dimostrare 
che generi della stessa famiglia possono produrre nuove specie in un’intersezione umwelt con 
la forzatura umana ex situ e la comprensione dei segnali biologici di questi uccelli sono stati 
fondamentali per il successo dell’origine di questa nuova specie. In questo studio vengono 
presentate le origini di una nuova specie Spinus canarina del genere Spinus. 
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PAROLE CHIAVI: Genere, Ibridi, Signali, Backcrossing, Lignaggio, Nuove specie, Merkwelt, 
Wirkwelt, Biosemiotica.

 
Here we assess the communicational behaviour, sexual signaling and breeding 

success of inter-species hybrids between different genus of passeriformes kept in captivity 
(Stresemann, 1923; Duncker, 1927), Spinus barbatus (male) X Serinus canaria domestica 
(female) (Pₒ). Our conclusions will be based on work done  in the summer period, between 
September 2015 and January 2016, in Santiago, Chile (the extensive study was previously 
done by the same authors, see in more detail at: Diaz et al. 2018 and Correa, 2021). As 
part of a sequence of iterated back-crossing breeding (Duncker, 1927; Correa, 2021) of 
Mendelian law (Mendel, 1860). We bred a male Canary S.c. domestica with two females’ 
hybrids [F1 of subspecies of S.c. domestica with savage Black-chinned-Siskin S. barbatus, 
both of which belong to different genus of the Fringillidae family)]. The home (heim) or the 
funktionskreis (Uexküll, 1921) and the Umwelten can merge givin rise at total Umwelten 
(Lewis, 2020) where the back-cross species breeding and corresponding observations of 
the merkwelt and wirkwelt of the birds, were carried out is a 4.45 m x 1.60 m room (glassed 
balcony, over the street level) (Diaz et al. 2018; Correa, 2021). We took care to keep the biotic 
and abiotic factors under control; specifically, incoming natural light, ambient vegetation 
and temperature. On the other hand, we fed the individuals appropriately and provided 
them with plenty of clean water to drink and get clean. In sum, the individuals were kept 
in a healthy umwelt ex-situ where the species will be interacted with each other by means 
of merkraum and wirkraum (Uexküll, 1921) (Fig. 2 and Fig, 3) (Tønnessen, 2011; Correa, 
2015; Correa, 2017; Lewis, 2020; Correa, 2021). These female hybrids, the existence of 
which is, incidentally, unviable according to some literature, have successfully raised three 
independent offspring hybrid individuals (n=12) in artificial conditions (see photos of the 
new hybrid generations in the appendix below) and one more generation of hybrids in other 
natural umwelt in the year 2019 and umgebung (Uexküll, 1921) (unpublished field data). The 
results show that sister female’s hybrids are indeed viable and can in fact produce dynasties 
of hybrids (Correa, 2021; Diaz et al, 2018) (Fig 1). On the other hand, the phenotypic traits 
of the plumage gave the ratio 1:1 (Correa 2021). The offspring were bred naturally by their 
parents and had an illness-free upbringing. None of the offspring presented malformations 
either. None of them died in captivity; the breeding success rate of the experiment is therefore 
100% (Diaz et al. 2018; Correa, 2021). Preliminary results and observations show that the 
new offspring of hybrids had better reflexes, mobility and very fast manoeuvres than the 
subspecies S.c. domestica (Correa, 2021). They also presented better adaptability to the 
environment and more resilience to low temperatures, as well as, greater ability to quickly 
corporal movement on flight (read the research of Correa, 2021). We conjecture that these 
behavioural traits were transmitted down from the hybrids mothers P1, given that there is a 
closer similarity between the aforementioned traits to traits of these birds rather than of the 
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savage species S. barbatus (Correa, 2021). The hybrids’ vocalization were quite similar 
to those of their parents, even the hybrids males’ birdcall was similar to S.c. domestica, 
which has more variability than the savage species S. barbatus repertoire (Correa, 2021). 
In addition, the breeding behaviour, the effectual signal (Wirkmal) and perceptual signal 
(Merkmal) (Uexküll, 1921) of sexual identity and which make up its new umwelt (Uexküll, 
1921; Birkhead, 2003) and a new functional circle or funktionskreis, works successfully in 
their reproductive behaviour, the courtship’s vocal repertoire of S.c.domestica, and the 
fertile F1 females get a positive perceptual image of the S.c.domestica male (merkbild), as 
the male produces an effective image of attraction (werkbild) (Uexküll, 1921) for the two fertile 
F1 hybrid females. The submission signs of merkmal and wirkmal (Uexküll, 1921) triggered 
the copulation positioning of the hybrids females F1 have been faithfully passed down. By 
means of his vocalizations and his persecution at the females, the male S.c.domestica 
successfully managed to attract the hybrid females and thereby to force and triggered them 
into estrus and copulation. The phenotypes in a large percentage have been acquired in the 
hybrids by inheritance from the female hybrid F1 [S. barbatus X S. c. domestica (Pₒ)] with a 
high incidence of phenotypic traits of S. barbatus (which seems to be dominant for different 
traits, Correa, 2021, Diaz et al. 2018). Communication, body language, the congruence-
conservation and the world of perceptual signal (merkwelt) and effectual signal (wirkwelt) of 
the functional circle (funktionskreis) (Uexküll, 1921; Uexküll,1928; Maturana & Varela, 2009; 
Muñoz, 2015; Correa, 2021), and the intersection of umwelten ex-situ in captivity (Fig. 2 
and 3) (Uexküll & Kriszat, 1934;Tønnessen, 2011; Ferreira et al. 2013; Correa, 2017; Lewis, 
2020; Correa, 2021) have been crucial factors in achieving the breeding success in captivity 
between individuals belonging to genus naturally living in very different non-communicated 
umwelt in nature. We propose that, in this case, we are dealing with a new species, namely: 
Spinus canarina, common english name: Little-Green-Siskin. In Spanish common name: 
Jilguero verdecillo is the product of a speciation by hybridation in captivity ex situ (Correa, 
2016) (intersection of umwelt with help human forcing) (Fig. 2 and 3). We hope which this 
modest research and the origin of this new species will encourage other researchers to 
learn more about this new species originated in captivity and take into account biosemiotics 
and shared meaning (Lewis, 2020) in the animals and in general of the organisms signals.

AUTHORIZATIONS/ ACKNOWLEDGMENTS
The author is responsible for the entire content of the work. The author thanks four 

anonymous reviewers.

REFERENCIAS
BIRKHEAD T. 2003. The red Canary. Weidenfeld & Nicolson, London. UK.



 
Produção científica em ciências biológicas 2 Capítulo 17 163

CORREA, 2015. Una Nueva especie de Fringillidae (Aves: paseriformes). Programa y Libro de 
Resúmenes. México XVI Congreso para el estudio y Conservación de las aves de México. Las aves del 
Cielo XIV CECAM. Reserva de la Biosfera El Cielo Gómez Farías, Tamaulipas a México. P. 114.

CORREA, A. 2016. Breeding success between species belonging to genus Serinus and Carduelis 
(Aves: Passeriformes): The origin of a new species in captivity. In: Jana Švorcová & Andres 
Kurismaa (Ed.), XVI Annual Gatherings in Biosemiotics (4-8 July 2016, Prague, Czech Republic. Faculty 
of Sciences, Charles University.  

CORREA, A. 2017. Reproductive success among different genus of Fringillidae (Avian). 
OmniScriptum GmbH & Co. KG, Heinrich-Böcking-Str. 6-8, 66121, Saarbrücken, Germany. Edited by 
Lambert Academic Publishing. ISBN: 978-3-330-31962-2.

CORREA. 2021. Reproductive success between two different genera of Fringillidae: Spinus 
barbatus vs Serinus canaria domestica (Passeriformes). Zoologia e Meio Ambiente. Capitulo 7: 
69-81. DOI 10.22533/at.ed.550210902. ISBN 978-65-5706-755-0.Copyright © Atena Editora. Ponta 
Grossa, Brasil.

DIAZ, L., V.A. CORREA & J. NUÑEZ. 2018. Molecular evidences of Hybridization between Serinus 
canaria domestica (Linnaeus, 1758) and Spinus barbatus (Molina, 1782) (Aves: Fringillidae). 
Boletín de la Real Sociedad Española de Historia Natural. 112: 29-34.

DUNCKER HA.1927.Bastarde von Kapuzeinzeisig und weissen Kanarievögel. Vogel ferner länder. 
67-74.

FERREIRA, M.I.A & M.G. CALDAS. 2013. The concept of Umwelt Overlap and it application to 
cooperative action in multi-agent systems. Biosemiotics. 6, 497-514.

LEWIS, A. 2020. Total Umwelten create shared meaning the emergent properties of animal 
groups as a result of social signaling. Biosemiotics. 13. https://doi.org/10.1007/s12304-020-09395-8.

MATURANA. H & F. VARELA. 2009. El árbol del conocimiento: las bases biológicas del 
entendimiento humano. Santiago de Chile : Universitaria, 2009. 172 p. 19ª ed. URI: https://repositorio.
uchile.cl/handle/2250/119932. ISBN: 9789561119789

MENDEL G. 1865. Experiments in Plants Hybridization. Naturforschedenden Vereins, Brno, Czech 
Republic. 21-34.

MUÑOZ PEREZ, E. 2015. El Aporte de Jakob von Uexküll a Los conceptos fundamentales de la 
metafísica. Mundo, finitud, soledad (1929-1930) de Martin Heidegger. Diánoia vol.60, N°.75. Ciudad de 
México. Versión impresa ISSN 0185-2450

STRESEMANN, E. 1923. Die Vogelbilder des Nürnberger Lazarus Röting. in: Verhandlungen der 
Ornithologischen Gesellschaft Bayerns. Deustschland. Band 15, Heft 3, S. 308-315

TØNNESSEN M. 2011. Umwelt transition and Uexküllian phenomenology. An ecosemiotic analysis 
of Nowegian wolf management. Dissertationes Semioticae Universitates Tartuensis, Estonia. Tartu 
University Press. P. 45.

UEXKÜLL, J. V.1921. Umwelt und innenleben der tiere. (2 Aufl.) Ed Berlin. Springer.). 224 pp. 

https://repositorio.uchile.cl/handle/2250/119932
https://repositorio.uchile.cl/handle/2250/119932


 
Produção científica em ciências biológicas 2 Capítulo 17 164

UEXKÜLL, J. 1928. Theoretische Biologie. Springer Verlag, Berlín.

UEXKÜLL, J. V. & KRISZAT, G.1934. Streifzüge durch die Umwelten von Tieren und Menschen. Ein 
Bilderbuch unsichtbarer Welten. (Sammlung: Verständliche Wissenschaft, Bd. 21.) Berlin: J. Springer. 
102 pp.

Figure 1: Spinus canarina, common name: Little-Green-Siskin or Jilguero Verdecillo (Hybrid 1,2,3 are 
new specie of Spinus). View source: Diaz, Correa & Nuñez, 2018.

Figure 2 and 3: Umwelt transition Spinus vs Serinus the origin of a new specie: Spinus canarina in 
captivity (Source: Tønnessen, 2011; Correa, 2017). Umwelt intersection and Umwelt overlapping make 

up an Total Umwelten “sheared meaning” (Ferreira et al., 2013; Lewis, 2020) (in Fig. 2).
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APPENDIX 
Photos: of P1 with generation F1.

  

Male S.c. domestica yellow black bars on the back (P1 male) with 2 hybrid F2 and female hybrid P1 in 
the right.  

  

Female one F1 hybrid fertile.                                  Female two F1 hybrid fertile.

 

Female F1 hybrid.                                  Female F1 hybrid.
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Female F1 hybrid.                                             Female F1 hybrid.

      

Female F1 hybrid fertile.                                    Hybrid F1and Male S. barbatus (Pₒ).

Photos of generation F2

   

Two pics of hybrid male.
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Two pics Hybrid male and female. 

         

Hibryd male (song).                                          Hibryd male.

   

Two pics Hybrid male and female.
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Photos of generation F3

    

Two pics of hybrids females and males.

  

New offspring F3 and three pics of hybrids males and females.

   

Hybrid  female.                                         Hybrid   male.
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Hybrid  male.                                          Hybrid male and female.

       

Hybrid  female.                                          Hybrid male.

 

Hybrid  male.                                       Hybrid male and female.

   

Two hybrids female and male.                                     Hybrid  female.



 
Produção científica em ciências biológicas 2 Capítulo 17 170

   

Hybrid   male.                                         Hybrid male.

    

Hybrid   male.                                           Hybrid females.
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