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Abstract

Information on butterflies in the Niger Delta Region is relatively scanty because monitoring of their activities and
distribution has not been fully documented and these are paramount to establish their conservation protocols. The
study therefore aimed at evaluating the species richness distribution pattern, and relative abundance of butterflies in
the University of Port Harcourt. The University Park was purposively selected for this study. The park was stratified
into three different habitat types (secondary forest, farmland, and residential/garden). A sampling of each stratum was
done three times; twice in the morning between 8:00 am and 12:00 pm as well as once in the evening between 4:00
pm and 6:00 pm along a 100 m line transects for 16 months (May 2017-August 2018). Data collected were analyzed
for species diversity indices, evenness, and similarity index. A total of 1,932 individual butterflies belonging to 28 species,
18 genera, and five 5 families were identified in the study area. Species diversity and evenness were higher on farmland
(1-D=0.909; H’=2.615; E=0.833), and least in the residential area/gardens (1-D=0.744; H’=1.975; E=0.659). The family
Nymphalidae (39.0%) had the highest number of species occurrence while Hesperidae (0.4%) had the lowest composition.
Anthene larydas (24.12%) had the highest relative abundance in the entire study area, followed by Acraea serena (17.49%).
The study, therefore, recommends continuous monitoring of butterfly species diversity and composition also in other
regions.
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Introduction

Butterflies belong to a subdivision (phylum) of the ani-
mal kingdom arthropoda in the order lepidoptera (Sundufu
and Dumbuya 2008; Ojianwuna 2015). Over 273,000 spe-
cies of lepidoptera (butterflies (28,000) and moths (245,000))
exist in the world today contributing to one-quarter of all
named species on the earth (Emmel 2012; Nair et al. 2014;
MCLB 2021). Lepidoptera is important to man and the

health of the environment. Butterflies play a significant role
in the pollination of crops and as aesthetics (Ramesh et al.
2010; Ghazanfar et al. 2016). They also provide raw mate-
rials such as silks in the textile industry and are indicators of
good health and quality in plants, climatic change and a
healthy environment (Kocher and Williams 2000). Butterflies,
in particular, are known to be an excellent group for inves-
tigating the loss of traditional pastures and the resulting ef-

fects of vegetation encroachment (Koch et al. 2015; Ubach
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etal. 2020).

Lepidoptera communities are greatly influenced by spe-
cies richness and composition of local plant communities in
tropical rainforest (Novotny et al. 2002; Kurylo et al. 2020;
Delabye et al. 2021). Consequently, there is much fear that
many species of butterflies will go into extinction due to the
fast rate of disappearance of their natural habitats such as
swamps and forests. This was supported by Gascon et al.
(1999) who reported that modified habitats and anthro-
pogenic activities are often influencing butterfly species and
their dynamics. The increasing number of landscape frag-
mentation and destruction of natural habitat for the estab-
lishment of structures without deliberate attempts to main-
tain or re-establish pristine eco-habitat are detrimental to
native butterfly species, which could be gradually dis-
appearing (Gascon et al. 1999; Alarape et al. 2015; Kurylo
et al. 2020; Pignataro et al. 2020).

Lepidoptera community and the factors which influence
their species composition have long been a topic of interest
to ecologist and conservationists to form baseline in-
formation for environmental quality and biodiversity mon-
itoring (Nwosu and Iwu 2011; Alarape et al. 2015). Their
role as an indicator group has prompted their use in recent
decades in extensive ecological monitoring programmes
(Ubach et al. 2020). The knowledge about butterfly’s rich-
ness, diversity, and distribution in the Niger Delta is rela-
tively scanty with little documentation made by Larson
(1997), Nwosu and Iwu (2011) as well as Ojianwuna
(2015). The study, therefore, aims to provide the butterfly
species checklist and abundance in the University of Port
Harcourt Park and to evaluate the butterfly species richness
and diversity by ascertaining their family composition and
species distribution pattern with the view to providing base-
line data for other studies in River State and Niger Delta
Region.

Methodology

Study area

The study was carried out at the University Park,
University of Port Harcourt, Rivers State, Nigeria. The
University of Port Harcourt covers an approximately 461
ha of land and extends from 04°52’30” to 04°55°00” North
latitude and from 06°54°40” to 06°55°40” East longitude
(Eludoyin et al. 2015). The University of Port Harcourt
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lies in the humid tropical zone with an annual rainfall rang-
ing from 2,000 mm to 2,470 mm, with annual temperature
ranging from 23°C minimum to 32°C maximum and a high
relative humidity amounting to 70.90% (NDES 2001).
The peak of the rainy season in the study area is usually

from June to October.

Materials and Methods

Protocol

The work was based on a field survey (involving visual
spotting) and laboratory analysis. The University of Port
Harcourt was stratified into three habitat types on the bases
of vegetation, land use, and fragmentation. The fragmented
sites were also chosen to reflect varying land use/land cover
types and the degree of disturbance. Butterfly species were
assessed quantitatively across the different habitats and cul-
tivated land areas with an adjustable handheld sweep net, a
global positioning system (GPS) and a digital camera.
Butterflies were collected on a line transects at a distance of
100 meters on each transect. A total of 15 line transects
measuring 50 meters apart were used in each habitat type
and unidentified butterflies were caught using a sweep net
having 150 cm handle and 25 c¢m orifice to identify the spe-
cies and sex of each individual. The sampling covered a pe-
riod of 16 months from “May 2017-August 2018”.

Fach survey was carried out twice between 8:00 am and
12:00 pm and once between 4:00 pm and 6:00 pm in order
to establish butterfly diversity, distribution and abundance.
The unidentified butterfly specimens were collected from
several microhabitats within the location sites; grasses,
flowers, hedges, and walls. Each of the specimens collected
was kept in a well-labeled Ziploc showing location, habitat
type and date of collection. Collected specimens were eu-
thanized by a ball of cotton wool soaked in chloroform
solution. The specimens were further air-dried and
photographed. Identification was done using taxonomical
keys of Sifidn and Warren (2015), as well as online identi-
fication platforms such as the Virtual Museum of South

(vmus.adu.org.za), last Access on 18th September 2019.
Dala analysis

Data collected were analyzed using the Statistical
Package for the Social Scientist (SPSS 17). Butterfly spe-



cies, individual diversity, and abundance were calculated
using the Shannon Weiner index (H), Simpson index
(1-D), Relative abundance, and evenness (IMagurran and
McGill 2011). The species richness (S) was counts of the
species number. Sorensen’s coefficient index was used to
calculate community similarity, which is also mathemati-

cally shown below:

Shannon Weiner index (H) H'=—>p,(In)(p,) -+ i

H’=Shannon index

Number of individuals of species

P- =
' Total number of samples

In=natural log

Table 1. Checklist and abundance of the University Park

Efenakpo et al.

Simpson’s Dominance index (D) is a measure of diver-

sity that takes into accounts both richness (the number of
species per sample) and evenness (abundance of the differ-

ent species making up the richness of an area).

. , . . . Znm-1) .
Simpson’s Dominance index (D): D=1 NN=—1) il
D=Dominance index

ni=number of individuals in the i" species

N =total number of entities in the dataset

S/N Family Species Common name Abundance
1 Hesperidae Pardaleodes edipus Common Pathfinder Skipper 7
2 Lycaenidae Anthene larydas Spotted Hairtail 466
3 ! Hypolycaena philippus Purple-brown Hairstreak 68
4 ! Leptotes pirithous Common Zebra Blue 7
5 Nymphalidae Acraea alciope Hewitson’s Acraea 36
6 ! Acraea bonasia Bonasia Acraea 43
7 ! Acraea encedana Pierre’s Acraea 31
8 " Acraea serena Dancing Acraea 338
9 ! Amauris niavius Friar 21

10 ! Amauris tartarea Monk or Dusky Friar 17
11 " Danaus chrysippus Plain Tiger 13
12 ! FEuphaedra medon Widespread Forester 3
13 ! FEuphaedra themis Common Themis Forester 8
14 " Bicyclus dorothea Light Bush Brown 3
15 ! Bicyclus safitza Common Bush Brown 25
16 ! Bicyclus taenias Grey Bush Brown 4
17 " Junonia oenone Blue Pansy 207
18 Papilionidae Graphium policenes Common Swordtail 18
19 ! Papilio dardanus Mocker Swallowtail 15
20 " Papilio demodocus Citrus Swallowtail 182
21 ! Papilio nireus Blue-banded Swallowtail 3
22 Pieridae Appias phaola Dirty Albatross 116
23 " Belenois calypso Calypso White 77
24 ! Catopsilia florella African Emigrant 9
25 ! Colotis euippe Round-winged Orange Tip S
26 " FEurema senegalensis Forest Grass Yellow 6
27 ! Mylothris chloris Western Dotted Border 166
28 ! Mylothris rhodope Rhodope 38

§ Families 18 Genera; 28 Species Grand total 1,932

Source: Field Survey 2018.
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Calculation of Relative abundance:

Species abundance X 100

Species relative abundance=
P Total abundance
FEvenness Index (E) which refers to how close in num-

bers each species is in an environment, calculated as:

E=evenness index
H’=Shannon Weiner index

H...x=the highest value of Shannon Weiner index

Sorensen’s coefficient index calculates community sim-
ilarity (species common in each community). The index
value ranges between 0 and 1 and the closer the value to 1,
the higher the probability of species number common to
each community and a value equal to 1 indicates complete
community overlap while 0 index indicates complete

dissimilarity.

2C
S, +5S,

Sorensen’s Coefficient (CC)=

Where: C=the number of species of two communities
have in common
S;=the total number of species found in com-
munity 1.
S;=the total number of species found in com-
munity 2.

Results

Butterfly checklist and abundance

The result of the checklist and abundance of butterfly
species across the different habitat is presented in the Table

1. A total of 28 species belonging to 18 genera and 5 fami-
lies of butterflies were recorded amounting to 1,932
individuals. Anthene larydas had the highest occurrence
(466), while FEuphaedra medon, Bicyclus dorothea and

Papilio nireus had the least occurrence (3).
Species richness and diversity indices

The result of species diversity indices, richness and even-
ness are presented in the Table 2, and the results of sim-
ilarity indices are presented in the Table 3. The study re-
vealed that species diversity indices were higher on farm-
land (1-D=0.909; H’=2.615), followed by secondary for-
est (1-D=0.865; H=2.256) (Table 2) and the least diver-
sity occurred in residential area/gardens (1-D=0.744;
H’=1.975) (Table 2). But species evenness was higher in
farmland habitats (E.=0.833), than secondary forest and in
residential area/garden (E=0.659). However, the species
richness was higher on farmlands (S=26), than residential
area/gardens ($=20) and secondary forest (S=15). Table 3
shows that similarity or overlap was high between farmland
and residential area/garden (SI=0.87) and the overlap was
low between secondary forest and residential area/garden

(SI=0.51).

Table 3. Sorensen’s similarity indices of butterflies in the three hab-

itats
Residential/ Secondary
Farmlands
gardens forests
Residential/gardens * 0.8696 0.5142
Farmlands * 0.6341

Secondary forests *

Source: Field Survey 2018.

Table 2. Diversity indices of butterflies in the different habitat types sampled over 16 months in the University of Park

Parameter Residential/gardens Farmlands Secondary forests
Species S 20 26 15
Individuals 946 872 114
Simpson 1-D 0.744 0.909 0.865
Shannon H’ 1.975 2.615 2.256
Evenness E 0.659 0.803 0.833

Source: Field Survey 2018.
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Ffamily composition and species distribution pattern
in the study area

In Fig. 1 the family composition of butterflies of the
study area is presented, while the results of species dis-
tribution pattern across the different habitats are shown in
Fig. 2. Fig. 1 shows that the family Nymphalidae (39.0%)
had the highest species number, followed by Lycaenidae
(28.0%), while Hesperidae (0.4%) had the lowest family
composition. Fig. 2 shows that species distribution was at
maximum on farmland (26), followed by residential

area/gardens (20) and secondary forest (15).

Relative abundance of butterflies species in the
stuady area

The relative abundance of butterfly species in the differ-
ent habitat types are presented in the Table 4, while the rela-
tive abundance of the entire study area is presented in the
Table 5. Table 4 shows that Papilio demodocus had the
highest relative abundance (22.81%) while Amauris niavius
and Danaus chrysippus had the lowest relative abundance
(0.88% and 0.88%) in the secondary forest. Also, Anthene
larydas had the maximum relative abundance (38.25%)
while Bicyclus dorothea (0.11%), Bicyclus taenias (0.11%)
and Eurema senegalensis (0.11%) had the minimum rela-
tive abundance in residential areas/gardens.

Furthermore, the study (Table 4) revealed that the spe-
cies Junonia oenone had the highest relative abundance
(13.30%) while Papilio nireus has the lowest relative abun-
dance (0.11%) on farmlands. However, Anthene larydas
had the highest relative abundance (24.12%) in the entire
study area, while Bicyclus dorothea (0.16%), Euphaedra
medon (0.16%), and Papilio nireus (0.16%) exhibited the

Hesperidae
0%

Pieridae
22%
H Hesperidae
B | ycaenidae
= Nymphalidae
B Papilionidae

Pieridae

Fig. 1. Family composition of butterfly in the study area.

Efenakpo et al.

least relative abundance (see Table 5).

Discussion

The 28 species belonging to 5 families recorded in the
study area were lower compared with the findings of the
survey made by Ojianwuna (2015) survey in Okomu
National Park, Edo State, Nigeria, who recorded 76 species
belonging to 5 families. More also, the survey of Alarape et
al. (2015) at the University of Ibadan Botanical Garden,
Nigeria, who identified 57 butterfly species belonging to 9
families. This disparity in Ojianwuna (2015) and Alarape
etal. (2015) could be attributed to differences in vegetation
at the different sampling sites, vegetation cover, and eco-
logical zones, species abundance and methods of identifications.
However, the result was higher compared with the study of
Kemabonta et al. (2015) who recorded a total of 1105 in-
dividual butterflies belonging to 11 genera and 4 families
(Nymphalidae, Papilionidae, Pieridae and Lycaenidae),
Nwosu and Iwu (2011) found 201 individual butterflies be-
longing to 28 genera and § families (Lycaenidae, Pieridae,
Nymphalidae, Papilionidae and Satyridae),Yager et al.
(2016) recorded a total of 337 individuals representing 17
butterfly species belonging to 5 families (Papilionidae,
Pieridae, Nymphalidae, Lycaenidae, and Hesperidae) and
Elanchezhyan et al. (2017) who recorded a total of 721 in-
dividuals of butterflies belonging to § families (Nymphalidae,
Pieridae, Lycaenidae, Papilionidae and Hesperiidae) in
Asia, the variation especially to the collections made in Asia
with similar microhabitat may be due to species richness
and diversity, abundance and ecological zones. Also, the
methods of collection and duration by the surveyors may

have contributed to such significant differences in number.

LJ.] ;

PIIIE BIIIE IIIIE
SEbLE SR ST

Fig. 2. Distribution of butterflies family in the study area.

Species Number
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Table 4. Relative abundance of butterfly in each habitat type

Secondary R. area/ Farmland
S/N Species Common name forest gardens

A RA% A RA% A RA%
1 Pardaleodes edipus (Stoll 1781) Common Pathfinder Skipper 5 439 - - 2023
2 Anthene larydas (Cramer 1780) Spotted Hairtail - - 362 3823 104 11.93
3 Hypolycaena philippus (Fabricius 1793) Purple-brown Hairstreak (Plate 2) - - 6 0.63 62 7.11
4 Leptotes pirithous (Linnaeus 1767) Common Zebra Blue - - 5 0.53 2023
S Acraea alciope (Hewitson 1852) Hewitson’s Acraea 5 4.39 19 201 12 138
6 Acraea bonasia (Fabricius 1775) Bonasia Acraea 2 1.75 25 264 16 1.83
7 Acraea encedana (Pierre 1976) Pierre’s Acraca - - 9 095 22 252
8  Acraea serena (Fabricius 1775) Dancing Acraea 17 1491 215 22773 106 12.16
9 Amauris niavius (Linnaeus 1758) Friar 1 0.88 14 1.48 6 0.69
10 Amauris tartarea (Mabille 1876) Monk or Dusky Friar - - 13 1.37 4 046
11 Danaus chrysippus (Linnaeus 1758) Plain Tiger 1 0.88 2 021 10 115

12 Euphaedra medon (Linnaeus 1763) Widespread Forester 3 2.63 - - - -

13 Euphaedra themis (Hiibner 1807) Common Themis Forester 8 7.02 - - - -
14 Bicyclus dorothea (Cramer 1779) Light Bush Brown - - 1 0.11 2023
1S Bicyclus safitza (Westwood 1850) (Plate 3)  Common Bush Brown 2 1.75 - - 23 2.64
16  Bicyclus taenias (Hewitson 1877) Grey Bush Brown - - 1 0.11 3 0.34
17 Junonia oenone (Linnaeus 1758) Blue Pansy 19  16.67 72 7.61 116 13.30
18  Graphium policenes (Cramer 1775) Common Swordtail 16 14.04 - - 2 023
19 Papilio dardanus (Brown 1776) Mocker Swallowtail 5 4.39 1 0.11 9 1.03
20 Papilio demodocus (Esper 1798) Citrus Swallowtail 26 2281 54 571 102 11.70
21 Papilio nireus (Linnaeus 1758) Blue-banded Swallowtail 2 .75 - - 1 0.11
22 Appias phaola (Doubleday 1847) Dirty Albatross - - 44 465 72 8.26
23 Belenois calypso (Drury 1773) Calypso White 2 1.75 19 201 56 642
24 Catopsilia florella (Fabricius 1775) African Emigrant - - - - 9 1.03
25 Colotis euippe (Linnaeus 1758) Round-winged Orange tip - - - - 5057
26  Eurema senegalensis (Boisduval 1836) Forest Grass Yellow - - 1 0.11 5 057
27 Mylothris chloris (Fabricius 1775) Western Dotted Border - - 72 7.61 94 10.78
28  Mylothris rhodope (Fabricius 1775) Rhodope - - 11 1.16 27  3.10

NB: Ru.area, residential areas; A, abundance; R.A, relative abundance.

Source: Field Survey 2018.

Species diversity and evenness indices were least in resi-
dential area/gardens and highest on farmlands. The varia-
tion may be attributed to the fact that a large proportion of
different flowering and non-flowering plant species includ-
ing crops which serve as food sources for butterflies that are
present in the latter habitat and where there may also be rel-
atively undisturbed forest habitat unlike in residential areas.
Butterfly family composition of the study area revealed that
the family Nymphalidae had the highest number of species,
followed by Lycaenidae, Pieridae, and Papilionidae while
Hesperidae had the lowest family composition in the study

area. This may be as a result of family adaptation to frag-
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mented habitat. The result agrees with the finding of
Ojianwuna (2015), Kemabonta et al. (2015) and Elanchezhyan
et al. (2017) who also reported Nymphalidae to have the
highest family composition in their studies. However, it dis-
agrees with Alarape et al. (2015) and Yager et al. (2016)
who found that Pieridae composition is higher compared to
Nymphalidae.

Sorensen’s similarity index showed that similarity was
highest between farmland and residential area/garden, fol-
lowed by secondary forest and residential area/garden and
overlap was low between secondary forest and residential

area/garden. This may be due to the shared vegetation char-



Table 5. Relative abundance of butterfly in the entire study area

Efenakpo et al.

S/N Species Common name Abundance  R. Abundance%
1 Pardaleodes edipus (Stoll 1781) Common Pathfinder Skipper 7 0.36
2 Anthene larydas (Cramer 1780) Spotted Hairtail 466 24.12
3 Hypolycaena philippus (Fabricius 1793) Purple-brown Hairstreak (Plate 2) 68 3.52
4 Leptotes pirithous (Linnaeus 1767) Common Zebra Blue 7 0.36
5 Acraea alciope (Hewitson 1852) Hewitson’s Acraea 36 1.86
6 Acraea bonasia (Fabricius 1775) Bonasia Acraea 43 2.23
7 Acraea encedana (Pierre 1976) Pierre’s Acraea 31 1.60
8 Acraea serena (Fabricius 1775) Dancing Acraea 338 17.49
9 Amauris niavius (Linnaeus 1758) Friar 21 1.09

10 Amauris tartarea (Mabille 1876) Monk or Dusky Friar 17 0.88
11 Danaus chrysippus (Linnaeus 1758) Plain Tiger 13 0.67
12 FEuphaedra medon (Linnaeus 1763) Widespread Forester 3 0.16
13 Euphaedra themis (Hiibner 1807) Common Themis Forester 0.41
14 Bicyclus dorothea (Cramer 1779) Light Bush Brown 0.16
15 Bicyclus safitza(Westwood 1850) (Plate 3) Common Bush Brown 25 1.29
16 Bicyclus taenias (Hewitson 1877) Grey Bush Brown 4 0.21
17 Junonia oenone (Linnaeus 1758) Blue Pansy 207 10.71
18 Graphium policenes (Cramer 1775) Common Swordtail 18 0.93
19 Papilio dardanus (Brown 1776) Mocker Swallowtail 15 0.78
20 Papilio demodocus (Esper 1798) Citrus Swallowtail 182 9.42
21 Papilio nireus (Linnaeus 1758) Blue-banded Swallowtail 3 0.16
22 Appias phaola (Doubleday 1847) Dirty Albatross 116 6.00
23 Belenors calypso (Drury 1773) Calypso White 77 3.99
24 Catopsilia florella (Fabricius 1775) African Emigrant 0.47
25 Colotis euippe (Linnaeus 1758) Round-winged Orange Tip 0.26
26 FEurema senegalensis (Boisduval 1836) Forest Grass Yellow 0.31
27 Mylothris chloris (Fabricius 1775) Western Dotted Border 166 8.59
28 Mylothris rhodope (Fabricius 1775) Rhodope 38 1.97

Source: Field Survey 2018.

acteristic of the habitats, the relative proximity of the hab-
itats and activities level of inhabitants in the study sites. The
result of species distribution count was highest on farmland
followed by residential area/gardens and was very low in the
secondary forest. This result may be attributed to the rela-
tively large landmass of habitat types and adaptations to
land use type of the University Park. Anthene larydas was
observed to have the highest relative abundance in the en-
tire study area, followed by Acraea serena (Plate 1), Junonia
oenone (Plate 4), Bicyclus dorothea, Fuphaedra medon,
and Papilio nireus. This observation disagrees with the
findings of Yager et al. (2016), but partially agrees with that
of Kemabonta et al. (2015), who ranked Acraea serena as

highest. The Anthene larydas prefers open lawns and were

the most frequently observed butterfly and this could be as
a result of their habitat requirement and adaptation to the
modified human environment and fragmented habitat.

This research forms the most rudimental baseline for
butterfly taxonomy and distribution in the Niger Delta
Region. However, based on the limited numbers of species
richness and diversity in residential areas/gardens, it be-
comes imperative to recommend that the University Port
Harcourt should be reforested especially with flowering
plants including trees and edge-plants in addition to con-
serving the remaining secondary forest and a periodic mon-
itoring of the abundance and diversity of butterflies in the
study area should be prioritized.
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