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The effective functioning and development of the fishing industry of Ukraine in the economic
space is determined not only by quantitative indicators, but also by the peculiarities of the
economic relations formed at the end of the past — the beginning of the present century. The
basis of the raw material base of the fishing industry of Ukraine, including the Kherson region,
at the end of the 20th century was formed mainly due to catches of fish and seafood and, to
a lesser extent, the products of intensive fish farming. At the same time, the fisheries of the
Kherson region over the past decade have seen a steady decline in production and processes
of reducing its potential, including the aging of the technical base, increasing resource and
financial imbalances, leading to a decline in production. The situation is exacerbated by the
increasing anthropogenic pressure on aquatic ecosystems, which has caused a sharp decline
in fish catches of major industrial categories, additionally a few rare species have disappeared
from industrial statistics. Natural fish populations adequately respond to the situation through
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adaptive reactions in the form of changes in the nature of ichthyologic mass formation, age
structure, in productive indicators of species.

These studies highlight the issue of the state of productive capabilities of the local stock of
bream of the Dnieper-Bug estuary. The initial data for the tasks are the results of field research
conducted in the waters of the Dnieper-Bug estuary in 2014-2018 in the framework of the
investigations of the Educational and Scientific Laboratory "Prospects of Aquaculture” of the
Kherson State Agrarian and Economic University. Abramis brama L. bream of different ages
were selected as the object of research.

The analysis of the productive abilities of female bream showed a depressed state of the
population within the water area, which was the place of research. Absolute individual fertility
of female bream depending on age ranged from 86.62 to 288.69 thousand eggs, its minimum
value was observed for 4-year-old females with an average body length of 30.5 cm and a weight
of 647.5 g, the maximum value for 11-year-old females with a length of body weight 48.9 cm
and weight 2047.1 g. At the same time, for five years of observations, the fertility of female
bream in some age groups decreased by 8.2—12.8%. On the other hand, in comparison with
the past century, the value of the absolute individual fertility of female bream in all age groups
has decreased by 6.1-28.2%. At the same time, a significant difference in the level of fertility
was observed in both juvenile females and females of the oldest age, which clearly indicates
the deterioration of the reproductive abilities of the population due to increased anthropogenic
pressure on the bream population.

The research results significantly deepen the data on the current biological state of the
industrial stock of bream of the Dnieper-Bug estuary.

Key words: Dnieper-Bug mouth region, bream, productivity indicators, fertility, catches,
anthropogenic load.

Kopnienko B.O., Onighipenro B.B., Posckoe B.B. Bionoziuna xapakmepucmura nawia
Abramis Brama l. y /[ninposcvxo-by3vkomy zupni

Egexmusne gynkyionysanus i pozeumok pubnoi eanysi Ykpainu ¢ eKoHoMiuHOMY NpOCmMopi
BUBHAYAEMbCS He MINbKU KITbKICHUMU NOKASHUKAMU, ane U 0COONUBOCMAMU CPOPMOBAHUX eKO-
HOMIYHUX 6IOHOCUH Y KIHYTI MUHYI020 — HA NOYAMKY HUHIWHb020 cmonimms. OCHO8a cupOBUHHOT
basu pubnoi npomucnogocmi Yxpainu, sokpema Xepconcwroi oonacmi, y kinyi XX cmonimms
gopmyesanacs nepesadicHo 3a PaxyHox Yiogie pubu i MopenpoOyKmie i MEHULOW Mipoi — NPo-
OVKyil inmencugno2o pubnuymea. Boonouac y pubnomy eocnodapcmei Xepconcokoi oonacmi
30 OCMAHHE ecAMUPIUYs CNOCMEPI2AEMbCS CMINIKULL CNA0 BUPOOHUYMEA i 8i00Y68aA0MbCsL NPO-
yecu 3HUNCEHHS 1i020 NOMEHYIANY, 30KpemMa CIMapints MeXHIYHol 643U, noCUNIOIOMbCS PECYPCHA
i Qpinancosa Hezbanancosanicmy, WO NPU3EOOUMd 00 3arenady eupoobHuymea. Cumyayis no2uu-
OMI0EMBCS NOCUNEHHAM AHMPONOSEHHO20 HABAHMANCEHHS HA BOOHI eKOCUCMEMU, WO CRpUYU-
HUJLO pi3Ke NAOIHHA Y088 pUbU OCHOBHUX NPOMUCILOBUX KAMe20pill, a PIOKICHI I HeYUCTeHHT 8UOU
63a2ai 3HUKAU 13 npomMuciiogoi cmamucmuxu. Ipupooui nonynayii pub adekeammno peazyioms Ha
cumyayiio uepe3 npucmocy8aivii peakyii' y ueisioi 3Min y xapakmepi ¢popmysanus ixmiomacu,
¥ 8IKO8Ill CMpPYKmMypi, NpOOYKMUBHUX NOKAZHUKAX GUOIE.

YV oocnidoicenni suceimneno numanna npo cman nPOOYKMUGHUX MOUCTUBOCTNEN TOKATLHO2O
cmada asuya [ninposcvro-Bysvkol 2upnoeoi obnacmi. Buxionumu oanumu 0Jisk BUKOHAHHS 3A600Hb
pobomu € pe3yivmamu noibosux 00CaiodiceHb, wo 30ilicHosanuca npomszom 2014-2018 pp.
6 akeamopii [[ninpoecvro-By3vkoi eupnoeoi obnacmi y mexcax memu Haguanvro-nayrkoeoi nabo-
pamopii «Ilepcnexmusu axeaxynonypuy» XepconcoKo2o 0epicasHo20 azpapHo-eKOHOMIYHO20 YHi-
sepcumenty. 06’ exmom 00CHiONCeH s 0OPAHO Pi3HOBIK0SE 0cobunu siwa Abramis brama L.

Ilposedenuii ananiz npodykmusHux 30ibHocmeli camuyb IAwa NOKA3ae NPUSHiYeHutl Cmaw
nonynsayii y meosicax akeamopii, ska Oyna micyem 0ocniddcenb. Abconomua iHOUBidyaibHa
NI00KYICMb Camuyb TAua 3A1exlcHo 8i0 iKY Konusanacs 6 medxcax 6io 86,62 oo 288,69 muc.
IKDUHOK, 1T MIHIMATIbHE 3HAYEHHSl 8IOMINEHO OISl 4-pIUHUX CaMuyb 30 CEPEOHbOT O0BICUHU MINA
30,5 cm i macu 647,5 e, makcumanvre 3HaueHHs — Ons 11-piuHux camuyv 3a 008HCUHOIO MiNa
48,9 cm i macoro 2047,1 2. Boowouac 3a n’sme pokie cnocmepesiceib niooyichb Camuyb Iud
3a OKpemumu 8IKo8UMU epynamu smernwunaca Ha 8,2—12,8%. Hamomicme nopieHAHO 3 MUHYIUM
CMOLIMMSAM Y CYHACHOCMI 8eIUUUHA AOCOTIOMHOT THOUBIOYATbHOL NI0OIYOCIE CAMUYb JIAWA 34
6cima gikosumu epynamu smernwunacs Ha 6,1-28,2%. 3nauni 6iomiHHOCMI 30 8eIUYUHOI NILO-
01040Cmi CNOCMEPI2ANUCh SIK Y MOAOOWUX 34 BIKOM CAMUYb, MAK | CAMUYb HAUCMAPUO20 iKY,
WO ACKPABO BKA3YE HA NOZIPUIeHHA penpodyKmueHux 30ibHocmett cmaoa 6HACAIO0K NOCUNEHHS
AHMPONO2EHHO20 MUCKY HA NONYNAYIIO IAWA.

Pesynomamu oocniodcens cymmeso noenubnioroms 8i0oMocmi npo CyyacHuu 0iono2iyHuil
CMan NPOMUCI08020 cMadd iaua y JJHinpoecvko-by3vKill eupnositi obnacmi.

Knrwwuogi cnoea: /[ninposcoko-bysvka eupnosa oonacms, isauy, npOOyKMUEHi NOKAZHUKU, NI0-
0104icb, V06U, AHMPONO2EHHE HABAHMAICEHHS.
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Formulation of the problem. In the context of the economic crisis, intensive fish
farming requires significant costs associated with high prices for artificial feed, fertil-
izers and energy. In addition, Ukraine has a large area of continental reservoirs, reach-
ing more than 1 million hectares, much of which is currently used very carelessly for
fisheries purposes. This is due to inefficient management, ignoring the achievements
and recommendations of fisheries science, lack or insufficient amount of fish stock-
ing material of valuable fish species for the formation of highly productive ichthyo-
cenoses [1; 2; 3].

A particularly difficult situation is observed in large open and semi-closed waters —
estuaries, large reservoirs, lakes. These hydroecosystems have an incredibly significant
bioproductive potential, represented by producers and consumers of different trophic
levels, and the formed industrial ichthyofauna [4, 5]. However, at the beginning of
the XXI century, the situation changed dramatically for the worse. A sharp decrease
in the stock of planting material of valuable industrial species against the background
of virtually uncontrolled industrial fishing, low efficiency of fisheries and reclamation
measures, caused a sharp decline in stocks of major industrial fish species within these
waters [6; 7].

To improve the situation, it is necessary to conduct special research on the certifi-
cation and grading of these waters, which will determine the bioproductive potential of
reservoirs and identify ways to rationally use their fisheries in order to obtain a signifi-
cant ammount of fish products. One of the research areas to be implemented is to study
the potential of industrial fish species in terms of their ability to maintain their numbers
at a high level. Taking into account the special importance in the formation of indus-
trial fish products bream, which occupies the first positions in industrial statistics, our
research was aimed at studying the biological parameters of the Lower Dnieper herd of
this species of fish.

Analysis of recent research and publications. When studying the main biologi-
cal indicators of an industrial herd, it is necessary to take into account the peculiarities
of its structure. The structure of the herd is specific to the species and its individual
local groups, it is a species and population property that reflects the nature of the rela-
tionship of individual populations with the environment [8]. In recent years, industrial
populations of natural and transformed waters of Ukraine are under increasing pres-
sure of environmental factors of anthropogenic nature [2; 6; 10]. The negative impact
of these factors causes a sharp reduction in the number of populations and individ-
ual local herds of almost all valuable industrial fish species, including the Dnieper
bream. Populations respond adequately to the situation through adaptive responses
in the form of changes in growth, fertility, etc. [8]. A number of authors have shown
that changes in the dynamic and functional indicators of ichthyocenoses can serve as
macrocharacteristics of aquatic ecosystems, and the assessment of the main factors of
formation and operation of industrial fish stocks — the basis for forecasting and regu-
lation of fisheries [11; 12].

There are also many publications on the effects of anthropogenic stress on certain
biological indicators of the bream herd. It is shown that the influence of increasing
industrial load, as the main anthropogenic factor, has a negative effect on the age struc-
ture of the Lower Dnieper bream [13]. The issues of changes in the sexual structure of
bream [14], the nature of nutrition [15] and morphology of the species [16; 17] under
the influence of anthropogenic factors are covered to a lesser extent.

Changes in the biological state of the Dnieper bream herd due to the deterioration of
the ichthyopathological situation have been sufficiently considered. Thus, it was found
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that the muscles of bream infested with Lamblia intestinalis contain less protein, fat,
ash, calcium and phosphorus and have lower caloric content compared to healthy fish
[18; 19]. Infection of fish L. intestinalis leads to a decrease in body weight of fish (with-
out internal organs), to the loss of the edible part of the body of fish. In addition, the
quality of muscles deteriorates compared to healthy fish, they increase the amount of
moisture, reduce dry matter content, amount of fat and calories [19; 20-22]. There are
slight changes in the chemical composition of the muscles of bream infected with plero-
cercoid L. intestinalis (water content, proteins, bicarbonates, lipids), compared with the
high level of their energy reserves (such as triglycerides), which indicates the limited
negative impact of L. intestinalis on physiological lentil loom.

Research methods. The research was guided by the principles of bioethics. The
studies were carried out in accordance with the European Convention for the Protec-
tion of Vertebrate Animals used for Experimental and other Scientific Purposes ETS
No. 123 and approved by the Science Council of the Kherson State agrarian and eco-
nomic University. The initial data for the tasks are the results of their own field ichthy-
ological research, which was carried out during 2014-2018 directly on water bodies in
the research of the Educational and Scientific Laboratory "Prospects of Aquaculture"
of the Kherson State Agrarian and Economic University. The object of the study were
selected bream of different ages Abramis brama L., which belong to the local herd that
lives within the waters of the Dnieper-Bug estuary. During the works, ichthyological
samples were taken from catches of shuttered nets with an eye of 40-75 mm, livers with
an eye of 30-40 mm, river seines.

The samples were subjected to processing, during which samples were taken for
in-depth ichthyological analysis [23]. The sex of individuals was determined by the
presence of secondary sexual characteristics, but for a more reliable analysis preferred
the opening of the abdominal cavity. Absolute individual fertility was calculated by the
weight method, and relative individual — as the ratio of absolute fertility to body weight
of fish without viscera and body length [23].

Data are presented as mean values and standard error (x £ SE). Statistical analysis
was performed by means of analysis of variance (one-way ANOVA). A value of P <0.05
was considered statistically significant. Analysis of the variance of the influence of tech-
nological and environmental factors on the growth of larvae was carried out using the
MANOVA.

The main task of this study is to assess the main biological parameters of the Lower
Dnieper bream in modern conditions of increasing anthropogenic pressure on aquatic
ecosystems.

Presenting main material. Reproductive capabilities of the species in these specific
environmental conditions are one of the main factors determining the population size
and the amount of replenishment of the industrial herd. Population reproduction is not
disturbed at a certain intensity of fishing. This occurs when fishing eliminates the part of
the herd to which the population is adapted (predation by predators, natural mortality).

In this case, the catch can be compensated by the regulatory mechanisms of the pop-
ulation, i.e. when the catch seems to be an element of the environment of the species.
If the catch maintains a similar intensity and spawning and development conditions
and the youth are not disturbed, the population can exist for many years. In populations
of intensively caught commercial fish, the growth rate is higher and fertility is higher.
However, in all fish populations with increasing fishing intensity, positive reactions are
observed only to a certain extent. With a further increase in fishing intensity, the regu-
latory mechanisms of the population are disrupted, and it ceases to respond to further
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thinning of the herd, the main biological indicators deteriorate. In our studies, the pro-
ductive properties of females of the Lower Dnieper herd of bream varied slightly over
the years (Table 1).

According to the years of observations, the absolute individual fertility of female
bream ranged from 82.62 to 288.69 thousand eggs with a general tendency to deteriorate
the productive capacity of the herd. During the five years of observations, the fertility of
female bream in certain age groups decreased by 8.2-12.8%.

Table 1
Absolute individual fertility of female bream of the Dnieper-Bug estuary
Age Groups
Years 4, 5, 6, 7, 8, 9, 10, 11,
4+ 5+ 6+ 7+ 8+ 9+ 10+ 11+
2014 92.11 98.50 | 124.75 | 141.68 | 186.15 | 230.42 | 270.18 | 292.82
2015 89.32 90.36 | 113.24 | 139.05 | 181.47 | 223.56 | 265.29 | 284.55
2016 85.31 91.89 | 117.37 | 137.56 | 177.16 | 221.47 | 258.43 -
2017 82.65 90.15 | 108.73 | 134.03 | 170.39 | 215.64 - -
2018 83.68 92.75 | 111.61 | 136.29 | 180.11 - - -
Average: | 86.62 92.71 115.14 | 137.72 | 179.06 | 222.75 | 261.08 | 288.69

The minimum indicators of absolute individual fertility of female bream were
characteristic of the 2017 sample. At the same time, in general, there was a significant
decrease in the number of age groups in the spawning part of the herd from 7-8 in
2014-2016 to 5-6 in 2017-2018. On the other hand, in comparison with 1965 [94], in
all age groups, the value of the absolute individual fertility of female bream has now
decreased from 6.10-25.5 to 27.8-28.2%. At the same time, a significant difference in
the amount of fertility was observed in both juvenile females and females of the oldest
age, which clearly indicates the deterioration of the reproductive abilities of the herd
due to increased anthropogenic pressure on the bream population.

Given the specifics of this work, in our opinion, special attention should be paid to
the analysis of the dependence of such an important biological indicator as the repro-
ductive capacity of offspring on the dynamics of linear — mass indicators of the studied
population (Table 2).

Table 2
Dependence of fertility of female bream on length and body weight (x = SE, n =214)
Age Absolute individual fertility (AIF), Relative individual fertility (RIF)

group thousand eggs eggs/mm eggs/g

4 86.62+11.65 276.91£14.59 133.86+10.14

5 92.71£12.14 281.42+17.24 98.17+11.51

6 105.14+22.18 305.61£20.56 95.23+10.67

7 137.72+24.52 339.24+21.79 101.75+10.08

8 179.06+32.25 424.15+£28.27 114.75+12.30

9 222.75+34.89 487.34+30.52 131.18+14.83

10 261.08+42.08 555.37+31.14 140.75+11.68

11 288.69+43.51 590.12+39.75 141.03+15.18
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In relation to body length, the fertility of bream females also gradually increased with
age from 276.91£14.59 eggs mm in four-year-old females to 590.12+39.75 eggs/mm in
the oldest females. In relation to the body weight of females, the fertility of female
bream had slightly different characteristics. In the first years of puberty, the relative
fertility of females of the bream herd gradually decreased from 133.86+£10.14 eggs/g in
four-year-old females to a minimum of 95.23+10.67 eggs/g in individuals aged six years.
Subsequently, the relative fertility increased to the maximum values of 140.75+11.68 —
141.03£15.18 eggs/g in the oldest females.

During the analysis of biological indicators of the bream population of the Dnieper-
Bug estuary region for the last decade, we have determined the size and age groups,
which account for the main industrial load. These age groups were breams aged five to
six years with a size of 32.9 — 34.9 cm (Fig. 1).
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Fig. 1. Dynamics of relative fertility of female bream

At the same time, these age groups differed in the minimum values of relative fertil-
ity in 98.17 £ 11.51 and 95.23 + 10.67 eggs / g, respectively.

Analyzing the data above, we can see that the absolute fertility of female bream is
closely and positively correlated with the linear — mass characteristics, i.e. increases its
ammount with the growth of the latter. The correlation coefficients range from 0.97-0.99.

Visually, the dynamics of changes in absolute individual fertility with body length is
presented in Figure 2.

Thus, based on the results of the analysis of reproductive potentials of female bream
in the Lower Dnieper population, we can assume the presence of a certain mathemat-
ically reliable relationship between the dynamics of absolute individual fertility and
linear mass growth.

The determined regularities were used for detailed multifactor regression analysis,
which resulted in obtaining a mathematical equation that combines by the method of
least squares such pairs of features as absolute individual fertility (y, ), linear dimen-
sions (x,), body weight (x ) and characterizes the degree communication between
them (1):

Var = 021x —0.26x (1)

The regression coefficient was R? = 0.99, which confirms the fact that there is a close
relationship between the considered pairs of traits.
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Fig. 2. Dependence of absolute individual fertility of female bream on body weight

Conclusions and suggestions. The analysis of the dynamics of the absolute indi-
vidual fertility of female bream showed a depressed state of the population within the
water area, which was the place of research. Absolute individual fertility of female
bream depending on age ranged from 86.62 to 288.69 thousand eggs, its minimum value
was observed for 4-year-old females with an average body length of 30.5 cm and a
weight of 647.5 g, the maximum value for 11-year-old females with a length of body
weight 48.9 cm and weight 2047.1 g. Relative fertility in relation to the linear size of
bream with age increases from 276.91+14.59 (in 4-year-olds) to 590.12+39.75 eggs /
mm (in 11-year-olds), in relation to body weight of females — initially decreases from
133.86+10.14 (in 4- year-olds) to 95.23+£10.67 eggs / g (in 6- year-olds), with a further
increase to 141.03 £ 15.18 in 11- year-olds.
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EKOJIOrYHI NPOBNIEMU B TEKCTUIIbHIX MPOMUCNOBOCTI

Pe3sHikoea B.B. — k.m.H., cmapuwuli suknaday kagheOpu Hayku rnpo 3emsio ma Ximii,
XepcoHcbKuli depxxasHuULll azpapHO-€KOHOMIYHUU yHieepcumem

Bioomo, wo uepes Hedockoranicms mexHON02ii 8 HABKOTUUHE CePedosULye WOPIYHO NOMpa-
NISIIOMb COMHI MITbUOHIE MOHH PIOKUX, MEEpOUx i 2a30n00iOHUX 8I0X00I8, KI 3a80al0NMb HEeno-
npasHy wKoody 006KILI0. 3a niopaxyHkamu cneyianicmis, yepes HepayioHANbHY OisibHICHb
JIIOOUHU HA 3eMJIE 8Jice 8MPA1eHo NOHAO NIBMINbAPOA 2eKmapie pinni, 08I mpemunu 1icie, NOHAO
250 eudie meapun i nmaxis. Lle 600 eudie meapun 3aneceni 6 Yepsomny KHuey, momy wjo nepe-
6ysaioms Ha Mednci noHo20 3HukHenHs. ITi0 dielo 3a0pyOHeH020 HABKOIUWHBO2O Cepedosuyd
8i00Y8AEMbCSL PYUHYBAHHSA NPUPOOHUX TAHOULAPMIE, OKUCTEHHS IDYHINIB, OMPYEHHA U 3a2ubeisb
pocauHHOCmi, meapun, pub i nMaxie, IMIHIOEMbCSA KAIMAM, PYUHYEMbC 030HOBULL WUmM, AKULL
saxuwae Hauty niaremy 6i0 cousauHoi padiayii. Kinbkicmos KUCHIO, AKY 8UMPAYae TH0OUHA Ois
MexXHIUHUX nomped, Hapazi OOPIGHIOE U020 BIOMBOPEHHI0 HA Hawit naanemi. Taxutl po3eumok
MexXHONO02Ii Modice npuzeecmu 00 3HUIICEHHS KOHYEeHMPayii KUCHIO 8 ammocghepHomy nogimpi,
Wo CnputuHUmMb Kamacmpogiuni Hacrioku. 3a6pyoHeHHs HABKOTUUHBLO2O CePedosUa 3a80ac
HeNnonpasHy wkooy 300po8 1o 1r0OUHU.

3ab6pyonenns 006K YWUHUMb HeeamusHy Oil0 He e Ha 00ell, SKI HCUBYnb Cb0200HI,
ane i 3a80ae wikooy nputioewnin noxkoninuam. Ceped 6azamvox pevosun, sAKi 3a6pyOHIOIOMb
npupooHe cepedoguuje, SUOKPEMIIOMb AKMUBHI MymazenHi azenmu, AKi 3a NOMPANsHH
6 Op2amizm JOOUHU NPU3B00SAMb 00 3MIHU CNAOKOBO20 MAMEPIANy HA XPOMOCOMHOMY U 2eHHOMY
PDIGHAX, W0 3PEUInoIO CHPUYUHIOE PIC 2eHEMUYHUX AHOMANT ceped HACELeHHS.

Exonoziuni npobnemu mexcmunsHoi npOMUCIO60CHE CMOCYIOMbCs NEPEBAdNCHO GUPIULEHHS.
3a60aHb, N06 A3AHUX I3 YMUNIZAYIEIO | pe2eHepayielo 6i0X00i6 GUPOOHUYMBA: OYUWEHH5L CINIYHUX
600, CMEOPEHH s CuCmeMu 060POMHO20 6000NOCMAANHS, OHUWEHHA IO NUTY NOGIMPS. poboUOL
30HU Mmowjo. 3acmocyganhn HOGUX 03000I08ATLHUX 3AC00I8 | CYUACHO20 YCMAMKYBAHHS 00380~
JIAIE HAOAMU MEKCMUILHUM Mamepianam e1acmueocmi, AKi 3a6e3neuyoms KomMgpopm, cnpusm-
JAUBE 0151 HOOUHU CAHIMAPHO-ICIEHTYHI YMOBU MA NONE2ULYIOMb 0020 30 20MOSUMU UPOOAMU
6 nobymi.

Ha sicansy, inwomy acnexkmy ekono2iuHux npoonem mekCmuibHoi RPOMUCIO80CIE — eKOL02iY-
HOMY KOHMPOIO CAMOI MEKCMUAbHOI NPOOYKYIi — NPUCBAYEHO NOPIBHAHO MATLY KIIbKiCmb pooim.

Knrwwuosi cnosa: mexuonoeii, 3a0pyoHenHs, HABKOIUUWHE cepedosuuye, WKood 300pos 1o
JOOUHU, eKoNo2TUHA npobiema.

Reznikova V.V. Ecological problems in the textile industry

1t is known that due to the lack of technology hundreds of millions of tons of liquid, solid and
gas-like wastes are discharged into the environment every year, causing unjustified harm to the
environment. Specialists estimate that over two billion of hectares of land, two thirds of the forest,
over 250 species of animals and birds have already been lost due to human activity. Another 600
species of animals are included in the Black Book, as they are on the verge of extinction. Under




