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Abstract Incidences of severe lordosis involving two flexions are reported in a specimen of cyprinid fish Carasobarbus luteus and 

Tenualosa ilisha. For both species, the values for the angles lies between the lines passing through the sides of the vertebral column 

and enclosing the curvature and the depth of the curvature of the angle were obtained. Also, the ratio of the vertebral column to the 

fish total length of the deformed and the normal specimens of the two species were calculated. Possible causes for such anomalies 

were discussed. 
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Introduction 

Skeletal deformities are relatively well described in 

several species of fish (Antunes and Da Cunha, 2002; 

Jawad and Al-Mamry, 2012; Jawad, 2013). They can 

be a result of a metabolic alteration due to several 

factors (physical, chemical and biological) inducing 

deviations, irreversible, natural or induced, morphology 

of fish (Divanach et al., 1996). These deformations are 

generally rare in wild populations (Boglione et al., 

2001), and generally reflect an imbalance in the 

environment that the organism living in.  Factors 

causing skeletal abnormalities in fish may also be 

genetic (Afonso et al., 2000; Sadler et al., 2001) or 

epigenetic. 

Environmental conditions can contribute in causing 

skeletal deformities especially during larval development 

of fish. This may be due to the presence of pathogens 

(Villeneuve et al., 2005; Yokoyama et al., 2004) or the 

physico - chemical parameters in the environment, 

such as brightness, dissolved oxygen, pH, temperature 

and salinity (Ørnsrud et al., 2004; Sfakianakis et al., 

2004), exposure to certain toxic substances, potentially 

teratogenic such as herbicides and organophosphorus 

pesticides (Koyama, 1996), polyaromatic hydrocarbons 

and heavy metals such as zinc, selenium, lead and 

cadmium that can alter the process of bone development 

and consequently lead to malformations (Louiz et al., 

2007). Therefore, skeletal deformities can be used as 

an indicator of the presence of pollution in the 

environment (Von Westernhagen and Dethlefsen, 1997). 

Lordosis is one of the most severe deformities observed 

in fishes; it develops either at the pre-hemal vertebrae 

due to non-inflation of the swimbladder (Chatain and 

Dewavrin, 1989) or at the hemal vertebrae as a result of 

the intense water-current velocity facing larval stages 

rearing (Kihara et al., 2002). The severity of the case of 

lordosis ranges from slight axial modification to acute 

lordosis angles (Divanach et al., 1996) and, therefore, 

study of the effects of deformity on body shape is of 

primary importance for fisheries and hatcheries 

(Sfakianakis et al,. 2004). 

Carasobarbus luteus (Heckel, 1843) (Cyprinidae) is a 

species that lives in freshwater in the Tigris-Euphrates 

Rivers basin (Coad, 2010), while Tenualosa ilisha 

(Hamilton-Buchanon, 1822) (Clupeidae) is marine 

anadromous species enter rivers and freshwater 

marshes for laying eggs. Both species have high local 

economic importance. They exposed to many physical 

and chemical variations, from temperature to pollution, 

in the most threatened ecosystems they are living in. 
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In this study we carried out a morphological 

description of a case of lordosis in two teleost species 

Carasobarbus luteus and Tenualosa ilisha. This is the 

first report about this abnormality in Iraq. 

1 Materials and Methods 

On 12
th
 December 2009 two adult specimens of 

Carasobarbus luteus and Tenualosa ilisha with severe 

case of lordosis were obtained from Al-Hammar 

Marsh, north of Basrah Province 600 Km south of 

Baghdad City Capital (30˚40′32.23″ N, 47˚35′03.18″ 

E) (Figure 1). Measurements for the normal and 

deformed specimens (Figures 2 and 3) of the two 

species are shown in Table 1. The skeleton of both 

normal and abnormal specimens of both species 

examined were prepared by boiling the fish to 

interpret the skeletal anomaly. The length of the 

vertebral column from the anterior margin of the first 

vertebra to the posterior margin of the last vertebra is 

divided by fish total length to produce a ratio that is 

used to compare abnormal with normal fish. The angle 

of vertebral deformation was measured from the centre 

of the deformity, which in the present cases is located 

in the caudal region by means of a digital protractor. To 

assess the degree of abnormality in individuals 

distorted, we measured the height of the curvature of 

the spinal column (HC). This corresponds to the 

distance between the tangent to the apical vertebra and  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Map showing collection area 

 

 

 

 

 

 

 

 

Figure 2 Carasobarbus luteus, 253 mm Total length, normal 

 

 

 

 

 

 

 

 

 

 

Figure 3 Carasobarbus luteus, 324 mm Total length, Abnormal 

 

Table 1 Body measurements of the normal and deformed 

specimens of Carasobarbus luteus and Tenualosa ilishs. 

 Normal specimen Abnormal specimen 

Carasobarbus luteus   

Total length mm 253 324 

Forked length mm 216 236 

Standard length mm 209 222 

Head length mm  41  50 

Body depth mm  66  77 

Tenualosa ilisha   

Total length mm 230 200 

Forked length mm 198 164 

Standard length mm 180 155 

Head length mm  59  48 

Body depth mm  57  54 

 

a straight line which passes to the base of the two 

vertebrae limiting the curvature. The measurements 

were made using a digital calliper with accuracy of 

0.01 mm. The depth of curvature (DC) is calculated 

according to the formula using the method of Louiz et 

al. (2007): 

DC = (HC / SL) × 100 (SL = standard length fish) 

Abdominal vertebrae are defined as the vertebrae 

situated immediately behind the skull and have no 

haemal process, caudal vertebrae are those vertebrae 
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with haemal processes fused together forming haemal 

spine ventrally, abdominal region is the region that 

includes abdominal vertebrae, and caudal region is the 

region that contains caudal vertebrae Chapleau (1988), 

Ramzu and Meunier (1999), and Nowroozi (2012). As 

the aim of the present study was to report and describe 

the abnormality cases in the specimens of the two 

species, no attempt was made to take the study further 

and to assess the damage at the histological and 

cellular levels and left for a future detailed study 

which will take into consideration comparison of the 

normal and abnormal specimens. 

The vertebral column of the normal and abnormal 

specimens were deposited in the ichthyological 

collection of the Marine Science Centre, University of 

Basrah, Iraq. 

2 Results 

Spinal anomalies were visible on the fish body of the 

two species immediately after capture, with the spine 

curved at two places compared with the normal 

specimens (Figures 2~5). The internal body spaces 

and organs were normally developed and placed. The 

skeleton of the deformed specimens of the two species 

are compared with that of the normal for both species 

(Figures 6~9). For C. luteus specimen, two flexions of 

the vertebral column at the caudal region are present. 

One severe twisting at the 6
th
 caudal vertebra and 

another slight bent at the 14
th

 caudal vertebra. Slight 

bend of the neural and haemal spines is present in the 

caudal vertebrae 9
th
 to 14

th
 (Figure 8). The ratio of the 

vertebral column to the fish total length of the 

deformed specimen is 0.32, while it is o.63 in the 

normal specimen. The value of the angles lies between 

the lines passing through the sides of the vertebral  

 

 

 

 

 

 

 

 

Figure 4 Tenualosa ilisha, 230 mm Total length, normal 

 

 

 

 

 

 

 

 

 

Figure 5 Tenualosa ilisha, 200 mm Total length, abnormal 

 

 

 

 

 

 

 

 

 

Figure 6 Normal vertebral column of Carasobarbus luteus 

 

 

 

 

 

 

 

 

 

Figure 7 Normal vertebral column of Tenualosa ilisha 

 

 

 

 

 

 

 

 

Figure 8 Abnormal vertebral column of Carasobarbus luteus 
 

 

 

 

 

 

 

 

 

Figure 9 Abnormal vertebral column of Tenualosa ilisha 
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column and enclosing the curvature are 130˚ for angle 

no. 1 and 145˚ for angle no. 2. The depth of the curvature 

of angle no. 1 and 2 are 15.3 and 7.8 respectively. 

The deformed specimen of T. ilisha showed two 

severe twisting of the vertebral column, the first is 

between the 5
th

 and 6
th

 abdominal vertebrae, and the 

second at the 15
th
 caudal vertebra. The centra of the 

vertebrae 24
th

 to 26
th

 are severely deformed. Slight 

deformity is seen in the neural spine of the 18
th
 to 21

st
 

abdominal vertebrae as they are not aligned, 

undulation of the haemal spine of the caudal vertebrae 

26
th
 and 27

th
 and the haemal spine of the caudal 

vertebrae 27
th

 to 30
th

 shown to be curved backward.  

The ratio of the vertebral column to the fish total 

length of the deformed specimen is 0.4, while it is 0.5 

in the normal specimen (Figures 9). The value of the 

angles lies between the lines passing through the sides 

of the vertebral column and enclosing the curvature 

are 90˚ for angle no. 1 and 106˚ for angle no. 2. The 

depth of the curvature for angle no. 1 and 2 are 6.2 

and 28 respectively. No external lesions were 

observed on the body of the deformed specimens of 

the two species. 

3 Discussion 

The source of the causes of this disorder is not well 

understood. Nutritional, environmental and genetic 

causes have been cited. Environmental factors such as 

density of eggs, mechanical or thermal shocks, and 

presence of pollutants in the water, radiation, salinity, 

oxygen depletion and light intensity have also been 

reported to cause aberrations in development (Caris 

and Rice, 1990). This could have happened to the two 

species under investigation in this study as happened 

to individuals of other species in the same area. Cases 

of lordosis with variable percentages ranging between 

10-18% were obtained for other fish species from 

Al-Hammar Marsh area and caused concern about the 

impact of deformed fish on resource sustainability 

(Ali, 2006). 

Both water and sediments of Al-Hammar Marsh have 

been shown to have high levels of heavy metal 

(Al-Imarah et al., 2000). Such levels are also present 

in the tissue of several fish species including C. luteus 

and T. ilisha living in Al-Hammar Marsh as Al-Imarah, 

et al (2006) has reported. High pollutant levels are 

also recorded in both environment and fish tissue of in 

areas around the area where the specimens of the two 

species were collected (Al-Imarah et al., 2008). 

Pollutants shown to disturb number of internal 

mechanisms inside the fish body during its early life 

stages (Kihara et al., 2002; Jacquemond, 2004). They 

may interfere with the level of pH by elevated carbon 

dioxide. Cell will react to sustain normal serum 

osmosis and resume the normal blood pH. This may 

cause bone decalcification due to the presence of 

excessive carbonic acid generated as blood pH 

normalises (Sarkar and Kapoor, 1956; Andrades et al., 

1996). 

Variation in water temperature of Al-Hammar Marsh 

is very large, ranging from 8-37°C (Douabul et al., 

2012). Such a large variation in water temperature will 

definitely have a direct effect on the development of 

the vertebral column of the fish larvae. 

To elucidate the severity of the case of lordosis 

observed in the present study, the curvatures caused 

by the lordotic case of anomaly were evaluated by 

measuring the angle between the two sides of the 

lordotic part of the vertebral column. The lower the 

angle is the severe the lorodosis case is. The curvature 

of 90° in the case of T. ilisha is considered a severe 

lordotic cases, while other angles in both species are 

moderate. However, they are still employing actual 

pressure on the daily activity of the fish. This result is 

backed by the results of the depth of the curvature 

(higher than that of the normal specimen) and the ratio 

of the vertebral column to the total fish length (Lower 

than that of the normal specimen). Similar results 

were obtained by Chang et al. (2010) on thornfish, 

Terapon jarbu and Louiz et al. (2007) on some 

members of the family Gobiidae. Due to the presence 

of lordosis case in the present specimens of the two 

species and to the fact that such anomaly is interfere 

with the ability of the fish to swim normally (Başaran, 

2006), it seems that they had been in great 

competition for food and such struggle is the main 

component for survival in the wild environment. 

References 

Ali S.M., 2006, Observation of fish anomalies in the southern marsh areas, 

Iraq. Report presented to the Ministry of Agriculture, Iraq, pp.125 

Andrades J.A., Berrara J., Fernandez-llebrez P., 1996, Skeletal deformities 

in larval, juvenile and adult stages of cultured gilthead sea bream 

(Sparus aurata). Aquaculture, 141: 1-11  

http://dx.doi.org/10.1016/0044-8486(95)01226-5  

http://dx.doi.org/10.1016/0044-8486(95)01226-5


 
 

International Journal of Marine Science 2014, Vol.4, No.45, 1-5 

http://ijms.biopublisher.ca 
 

 5 

Jawad L.A., 2013, Hyperostosis in Three Fish Species Collected From the 

Sea of Oman. The Anatomical Record, 296:1145-1147  

http://dx.doi.org/10.1002/ar.22728  

Jawad L.A. and AL-Mamry J. M., 2012, Saddleback syndrome in wild 

silver promfret, Pampus argenteus (Euphrasen, 1788) (Family: 

Stromatidae) from the Arabian Gulf coasts of Oman. Croatian Journal 

of Fisheries, 3: 51-58 

Antunes M.M. and Lopes da Cunha P., 2002, Skeletal anomalies in Gobius 

niger (Gobiidae) from Sado estuary, Portugal. Cybium, 26: 179-184 

Afonso J.M., Montero D., Robaina L., Astorga N., Izquierdo M.S. and Gine 

S. R., 2000, Association of lordosis - scoliosis - kyphosis deformity in 

gilthead seabream (Sparus aurata) with family structure. Fish 

Physiology and Biochemistry, 22: 159-163  

http://dx.doi.org/10.1023/A:1007811702624  

Al-Imarah F.J.M., Ghadban R.A. and Al-Shawy S.F., 2000, Levels of trace 

metals in water of southern part of Iraq. Marine Mesopotamica, 15: 

365-372 

Al-Imarah F.J.M., Hantoush A.A., Nasir A.M. and Al-Yaseri S.T.L., 2006, 

Seasonal variations of the Total Petroleum Hydrocarbons in water and 

sediments of Southern Iraqi Marshland after Rehabilitation 2003. 

Marsh Bulletin, 1:1-8 

Al-Imarah F.J.M., Mahmood A.A., Mithaqe S., Humadi M.S., 2008, Levels 

of trace metals in Shatt Al-Arab River branches during spring and 

summer seasons. Marina Mesopotamica, 23: 9-17 

Başaran F., 2006, Foraging patterns to different food types of the gilthead 

seabream (Sparus aurata) and use in aquaculture. Journal of Fisheries 

and Aquatic Sciences, 23: 187-193 

Boglione C., Gagliardi F., Scardi M. and Cataudell S., 2001, Skeletal 

descriptors and quality assessment in larvae and post-larvae of 

wild-caught and hatchery-reared gilthead sea bream (Sparus aurata L., 

1758). Aquaculture, 192:1-22  

http://dx.doi.org/10.1016/S0044-8486(00)00446-4  

Caris M.G. and Rice S.D., 1990, Abnormal development and growth 

reductions of pollock Therugra chulcogrumma embryos exposed to 

water-soluble fractions of oil. Fishery Bulletin US, 88: 29-37 

Chang C-W., Wang, Y-Z. and Tzeng, W-N., 2010, Morphological study on 

vertebral deformity of the thornfish Terapon jarbu in the thermal 

effluent outlet of nuclear power plant in Taiwan. Journal of the 

fisheries Society of Taiwan, 37: 1-11 

Chapleau F., 1988, Comparative osteology and intergeneric relationships of 

the tongue soles (Pisces; Pleuronectiformes; Cynoglossidae). Canadian 

Journal of Zoology, 66:1214-1232 http://dx.doi.org/10.1139/z88-277  

http://dx.doi.org/10.1139/z88-277  

Chatain B. and Dewavrin G., 1989, Influence des anomalies de 

developpement de la vessie natatoire sur la mortalite de Dicentrarchus 

labrax au cours du sevrage. Aquaculture, 78: 55-61  

http://dx.doi.org/10.1016/0044-8486(89)90005-7  

Coad B., 2010, Freshwater fishes of Iraq. Pensoft Series Faunistica No. 93, 

274 pp. Published by Pensoft Publishers, Moscow 

Divanach P., Boglione C., Menu B., Koumoudouros G., Kentouri M. and 

Cataudella S., 1996, Abnormalities in finfish mariculture: an overview 

of the problem, causes and solutions. In: Chantain B., Saroglia M., 

Sweetman J., Lavens P. (eds.), Seabass and seabream culture: Problem 

and prospects. International Workshop. Verona, Italy. October 16-18, 

1996. - European Aquacultural Society, Oostende, Belgium 

Douabul A.A.Z., Al-Mudhafer N.A., Alhello A.A., Al-Saad H.T. and 

Al-Maarofi S.S., 2012, Restoration versus Re-flooding: Mesopotamia 

Marshlands. Hydrology Current Research 3:140. doi:10.4172/2157- 

7587.1000140  

http://dx.doi.org/10.4172/2157-7587.1000140  

Kihara M., Ogata S., Kawano N., Kubota I. and Yamaguch R., 2002, Lordosis 

induction in juvenile red sea bream, Pagrus major, by high swimming 

activity. Aquaculture, 212: 149-158  

http://dx.doi.org/10.1016/S0044-8486(01)00871-7  

Louiz I., Menif D., Ben Attia M. and Ben Hassine O.K., 2007, Incidence des 

déformations squelettiques chez trois espèces de Gobiidae de la lagune 

de Bizerte (Tunisie). Cybium, 31: 199-206 

Nowroozi B. N., Harper C. J., De Kegel B., Andrians D. and Brainerd E. L., 

2011, Regional variation in morphology of vertebral centra and 

intervertebral joints in striped bass, Morone saxatilis. Journal of 

Morphology, 273: 441-452 (doi:10.1002/ jmor.11034) 

Ørnsrud R., Gil L. and Waagbø R., 2004, Teratogenicity of elevated egg 

incubation temperature and egg vitamin A s t a t u s in Atlantic salmon, 

Salmo salar. Journal of fish Diseases, 27: 213-223  

http://dx.doi.org/10.1111/j.1365-2761.2004.00536.x  

Ramzu M. and Meunier F.J., 1999, Descripteurs morphologique de la 

zonation de la colonne vertébrale chez la truite are-en-ciel 

Oncorhynchus mykiss (Walbaum, 1792) (Teleostei, Salmonidae). Annal 

Science Natural, 3: 87-97 

Sadler J., Pankhurst P.M. and King H.R., 2001, High prevalence of skeletal 

deformity and reduced gill surface area in triploid Atlantic salmon 

Salmo salar L. Aquaculture, 198: 369-386  

http://dx.doi.org/10.1016/S0044-8486(01)00508-7  

Sarkar H.L., Kapoor B.G., 1956, Deformities in some catfishes. Journal of 

the Zoological Society of India,  8:157-164 

Sfakianakis D. G., Koumoundouros G., Divanach P. and Kentouri M., 2004, 

Osteological development of the vertebral column and of the fins in 

Pagellus erythrinus (L. 1758). Temperature effect on the 

developmental plasticity and morpho-anatomical abnormalities. 

Aquaculture, 232: 407-424  

http://dx.doi.org/10.1016/j.aquaculture.2003.08.014

  

http://dx.doi.org/10.1002/ar.22728
http://dx.doi.org/10.1023/A:1007811702624
http://dx.doi.org/10.1016/S0044-8486(00)00446-4
http://dx.doi.org/10.1139/z88-277
http://dx.doi.org/10.1016/0044-8486(89)90005-7
http://dx.doi.org/10.4172/2157-7587.1000140
http://dx.doi.org/10.1016/S0044-8486(01)00871-7
http://dx.doi.org/10.1111/j.1365-2761.2004.00536.x
http://dx.doi.org/10.1016/S0044-8486(01)00508-7
http://dx.doi.org/10.1016/j.aquaculture.2003.08.014

