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Abstract.  Congenital goitre, symptomatic of iodine deficiency, can be associated with elevated levels of lamb mortality.  

This study details an outbreak east of Wagga Wagga in southern NSW where goitre has previously not been documented.  

Measurements were taken on flocks at 2 sites near Ladysmith.  Up to 82% of dead lambs had thyroid/weight ratios of 

more than 0.4 g/kg bodyweight, potentially large enough to affect survival.  Up to 16% of lambs surviving to marking 

had enlarged thyroids (i.e. estimated by palpation).  Lambs with enlarged thyroids may be more prone to dystocia with 

ewes requiring assistance at delivery.  Sex and birthweight were not related to thyroid size, but of lambs surviving to 

marking a greater proportion of Merino than crossbred lambs had enlarged thyroids.  At the second site growth rate from 

birth to marking but not to weaning was reduced in lambs with higher thyroid scores.  The high incidence of goitre in 

these flocks suggest that iodine deficiency may be an important factor in lamb mortality in some years in this region but 

is unlikely to be detected due to the relatively small degree of thyroid enlargement. 

 

Additional keywords: mineral deficiency 

 

Introduction 

New-born lambs exhibiting goitre or enlarged thyroid glands can have substantially increased mortality compared 

with normal levels, which average approximately 20% in southern Australia (Haughey 1981).  Mortality rates of up to 

78% in affected lambs (Sinclair and Andrews 1958) indicate the potential significance of the problem.  However, the 

incidence of the condition is sporadic even in regions of known iodine deficient soils (Statham and Bray 1975), and its 

impact on lamb mortality is likely to vary with the severity of the condition and weather conditions during lambing. 

Goitre can be caused by a deficiency of iodine intake (Statham and Bray 1975) or consumption of goitrogenic feeds 

such as Brassica species and white clover (Trifolium repens) (Vickery et al. 1987).  Susceptibility to goitre is also 

heritable (Mayo and Mulhearn 1969; Slee et al. 1991).   

Foetal thyroid hormone production is dependent on sufficient ewe intake of iodine.  SCA (1990) recommend a dietary 

level of iodine is 0.5 mg/kg DM for all classes of sheep; however, Barry et al. (1983) suggested a much lower level for 

growing lambs of 0.27 mg/kg DM, based on this level being sufficient to maintain serum triiodothyronine levels.  The 

thyroid hormones have a role in increasing catabolism of brown fat in lambs, and regulating thermogenesis (SCA 1990), 

development of the lung and production of surfactant (Clark et al. 1998), and affects development of the central nervous 

system, gonads, heart, lungs, skin and wool follicles (Clark et al. 1998).  Iodine deficiency in ewes may reduce the 

number of multiple pregnancies (Clark et al. 1998; Sargison et al. 1997). 

Iodine deficiency affects lamb mortality by reducing the ability to regulate body temperature (Slee et al. 1991) making 

them more susceptible to heat and cold stress, increasing the incidence of prolonged or difficult birth, increasing 

stillbirths and reducing vigour at birth (Alexander et al. 1990), and reducing birthweight (Sinclair and Andrews 1958).   
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Iodine deficiency is known to occur in sheep in several regions in south-eastern Australia (Caple and McDonald 

1983), and preventive iodine supplementation can therefore be used to reduce lamb mortality.  When goitre in new-born 

lambs was found unexpectedly in experimental flocks it was deemed important to establish the incidence and severity of 

cases for the region, and identify any relationships with other factors. 

 

Materials and methods 

Flock management 

Records were used from two experimental flocks of ewes lambing in 2007 at different sites near Ladysmith (35o13´30 S, 147o37´12 

E) east of Wagga Wagga New South Wales.  The major soil types were lithosolic rudosols on the hills grading to mesotrophic 

chromosols on the toe-slopes (Isbell 1996).  The treatments in either of the underlying experiments did not influence the incidence of 

goitre so are not reported here.  The ewes were mixed-age Merinos.  Site 1 comprised 270 ewes lambing from early September (4-week 

joining) to either Merino (150 ewes) or Poll Dorset cross (120 ewes) rams, with 18% of ewes carrying twin foetuses based on pregnancy 

scanning.  Site 2 comprised 230 ewes joined to Poll Dorset cross rams, commencing lambing in mid July, half of which carried twin 

foetuses.   

All ewes had been dosed with selenium and cobalt pellets in spring 2006 (Coopers Permatrace 50 g/kg selenium; 300 g/kg cobalt 

oxide - 3 g cobalt/pellet).  Both flocks had been fed a maintenance ration (SCA 1990) of wheat grain and 20% cereal hay between 

December 2006 and the end of May 2007, due to drought conditions.  Crude protein was 144 g/kg and 97 g/kg and metabolisable energy 

13 and 9.7 MJ/kg DM respectively for grain and hay, analysed by near infra-red reflectance technology.  The ewes were fed in 

containment areas except: site 2 ewes grazed lucerne (Medicago sativa) or chicory (Chicorium intybus) pastures for 9 days pre-joining, 

and site 1 ewes grazed lucerne for up to 4 weeks during joining.  Ewes at both sites returned to pasture grazing in early June 2007.  Both 

flocks grazed pastures dominated by subclover (Trifolium subterraneum), phalaris (Phalaris aquatica), barley grass (Hordeum 

leporinum) and annual ryegrass (Lolium rigidum).  There was a minor incidence (less than 8%) of Brassica weed species at site 1.   

 

Measurements 

Pasture on offer was estimated monthly (Campbell and Arnold 1973) at site 1 but only at the start and end of lambing at site 2. 

The ewes were weighed and condition scored pre-lambing.  Lambing rounds were conducted daily during lambing and assistance 

rendered to ewes only when obviously in difficulty.  At site 2, lambs were identified to ewes at birth using ewe sidebrands, date of birth 

and birth type recorded, then lambs tagged and weighed.  At site 1, lambing records were not kept.  Dead lambs were collected daily 

from both flocks.  Post-mortems were conducted on all dead lambs in suitable condition (Holst 2004).  In total, 44 and 113 lambs died at 

site 1 and 2, respectively. 

Enlarged thyroids were not detected until the last week of lambing at site 2.  Thereafter, thyroids of all dead lambs (19) were 

weighed.  At site 1 dead lambs were weighed, the thyroids palpated, and then thyroids removed and weighed.  Palpation was not 

possible in 6 dead lambs with oedema of the neck, and in 17 dead lambs either bodyweight or thyroid weight could not be measured due 

to predation.  The thyroids of surviving lambs were palpated at the earliest opportunity, at marking on 17 August (site 2, 225 lambs) or 9 

October 2007 (site 1, 206 lambs).  Weaning weights were recorded for site 2 on 12 October.  Palpation scores used were: 0, not palpable; 

1, just palpable; 2, enlarged; 3, very enlarged; and 4, largest (Mason and Laby 1978). 
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Statistical analyses 

Linear regressions were calculated using Genstat version 9.1 (Payne et al. 2006).  Proportions were compared using chi-squared 

tests. 

 

Results 

Environment 

Autumn rain in May and a mild winter allowed rapid live pasture accumulation.  At site 2 between 2.3 and 2.9 tDM/ha 

live pasture was available during lambing.  At site 1 live pasture on offer increased from 1.9 t DM/ha at the start of June 

when ewes returned to grazing, to 5 tDM/ha at the start of lambing in September. 

 

Incidence and severity of goitre 

Palpation scores gave an indication of thyroid enlargement (Fig. 1), but underestimated the proportion of slightly 

enlarged thyroids.  Thyroids of all dead lambs weighed between 0.97 and 15.76 g except for 1 lamb whose thyroid 

weighed 21.69 g.  Weights of up to around 2 g are considered normal (Caple and McDonald 1983).  The degree of 

enlargement was usually minor but 82% of dead lambs at site 1 and 74% of lambs at site 2 had thyroid/dead bodyweight 

ratios of more than 0.4 g/kg weight (Table 1).  A lower proportion of lambs marked than dead lambs (palpation or thyroid 

ratio) had enlarged thyroids (P<0.005).  If palpation scores 2 and above are considered enlarged, 16 and 8% of lambs 

marked at sites 1 and 2, respectively, were affected (Table 1).  

 At site 1 similar (P>0.05) proportions of dead Merino and crossbred lambs had enlarged thyroids both when palpated 

(58 and 53%) and with a thyroid ratio of 0.4 g/kg weight or greater (100 and 72%).  Of lambs marked at site 1, a higher 

proportion (P<0.01) of Merino (21%) than crossbred (9%) lambs had thyroids with palpation scores 2 and above.  

 Similar proportions (P>0.05) of singles and twins showed enlarged thyroids at marking at site 2 (9 and 6%).  Male 

and female lambs were also similar (P>0.05) in the proportion affected (16 and 15% site 1; 6 and 9% site 2).   

 

Insert Fig. 1 here 

Insert Table 1 here 

 

Cause of death 

The overall level of lamb mortality was 18% at site 1 and 33% at site 2.  Numbers of dead lambs for sites 1 and 2 were 

combined to show cause of death due to low numbers.  Among dead lambs, dystocia cases were more prevalent 

(P<0.005) among lambs with enlarged thyroids.  The mothers of dead lambs with enlarged thyroids also appear to be 

more likely (P<0.05) to require assistance for delivery of lambs than the mothers of lambs with normal thyroids (Table 

2).  The prevalence of dead lambs succumbing to the starvation/exposure/mismothering syndrome appeared to be 
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independent of thyroid ratio.  The dead bodyweights (site 1) or birth weights (site 2) of dead lambs (mean ± s.e.; 5.8 ± 

0.3, 5.9 ± 0.3, respectively) did not increase with thyroid ratio.  

 

Insert Table 2 here 

 

Lamb growth 

The birth weight of lambs surviving to marking at site 2 averaged 5.9 kg and did not vary with palpation score.  

Younger lambs were more likely (P<0.001) to have enlarged thyroids, and lamb marking weight declined (P=0.02) with 

increasing thyroid score after accounting for lamb age.  Weaning weights did not decline if corrected for lamb age.  Age 

of lamb did not influence growth rates (P<0.05).  Growth rate from birth to marking (Fig. 2), but not weaning, declined 

with increasing thyroid score.  Marking weights at site 1 were not related to score.   

 

Insert Fig. 2 here 

 

Discussion 

This study indicates that congenital goitre was very prevalent in the 2 flocks examined and severe enough to impact 

on lamb survival.  Thyroid to bodyweight ratios of 0.4 g/kg or greater can be associated with increased levels of lamb 

mortality (Clark et al. 1998).  The degree of thyroid enlargement in the present study would prevent detection on casual 

examination of lambs, such that it is likely many commercial flocks in the area could be unknowingly affected.    

The severity and incidence of goitre reported is likely to be underestimated where lambs were assessed at marking 

because by 6 weeks of age most thyroids may have returned to near normal size (King 1976).  In addition, palpation 

underestimates the proportion mildly affected.  It is therefore not clear whether a greater proportion of affected lambs 

died compared with those surviving to marking when most were 4 to 5 weeks of age.  The relationship between 

increasing thyroid score and date of birth at site 2 suggests that thyroids were regressing, with younger lambs having 

larger thyroids at marking.  However, it may also reflect a lower soil intake by the ewes of later compared with earlier 

born lambs at site 2, since ample pasture would have been available when late born lambs were in the last 2.5 months of 

pregnancy when the foetus is most sensitive to iodine deficiency (Mason and Laby 1978; Statham and Bray 1975).  This 

may account for goitre not being noticed in the post-mortems of earlier born lambs, either because it was not present or 

because the thyroids were not as enlarged.  It is not clear why thyroid score was related to marking weight at site 2 but 

not site 1.   

The numbers of lambs with potentially impaired thyroid function may also be underestimated in this study because 

thyroid size is not always indicative of functionality (Clark 1998).  Thyroids of normal size could also have been 

affected.  Enlarged thyroids indicate that hypothyroidism has been present in the lamb, but may or may not still be 

present (Mason and Laby 1978). 
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The data suggests that a larger proportion of goitrous than normal lambs died due to dystocia, but interpretation is 

hampered by low numbers of normal lambs dying.  The higher dystocia rates do not appear to be due to higher birth 

weights.  Previous studies indicate that goitre can be associated with prolonged gestation (Sinclair and Andrews 1958), 

parturition, difficult births or stillbirths (Alexander et al. 1990; Clark et al. 1998).  It is also possible that the small 

numbers masked a relationship between goitrous lambs and an elevation in the proportion dying from the 

starvation/mismothering/exposure syndrome (SME).  While the data shows no increase in SME deaths with increasing 

thyroid ratio, enlarged thyroids are know to be associated with increased susceptibility to low temperature (Slee et al. 

1991) and reduced vigour (Alexander et al. 1990), both conditions which would increase deaths from SME.  

Alternatively, weather conditions may not have been sufficiently cold for their increased susceptibility to result in death. 

This study showed no relationship between birth weight, sex or birth type and goitre.  The literature shows variable 

associations between iodine deficiency and its relationship with lamb birth weight and birth type (single or multiple 

births) (Alexander et al. 1990; King 1976; Knights et al. 1979).  It is not clear why these differences occur.  Some 

literature suggests Dorset Horn and crossbred lambs may be more susceptible to goitre than Merinos (George et al. 

1966).  This study found the opposite in marked lambs, but no difference in dead lambs.  The Poll Dorset cross rams used 

were a composite line with a range of breeds in their background, which may make them less susceptible than Merinos. 

In this case where goitrogenic pasture species were absent or at very low levels, goitre was probably the result of low 

soil iodine levels.  Although goitre is only likely to occur in years of wet autumns and high levels of pasture during 

pregnancy (Statham and Bray 1975), such that intake of soil is low, the incidence and severity goitre observed and 

potentially high impact on sheep production warrants communication of the issue to local advisers and graziers.   
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Table 1.  Thyroid palpation score of lambs marked and thyroid ratio (g thyroid weight/kg dead bodyweight) of 

dead lambs at sites 1 and 2 

Thyroid score Lambs marked  

(%) 

 Thyroid ratio Dead lambs (%) A 

 

 Site 1 Site 2   Site 1 Site 2 

0 44  63      

1 41  30   Normal <0.4 19  26  

2 14  6   Enlarged 0.4-1 67  37  

3 1.5  2   Very enlarged >1 15  37  

4 0.5  0     

Total number 206 225   27 19 
AExcludes lambs for which thyroid ratios were not available. 

 

 

 

 

 

Table 2.  Thyroid ratios (g/kg) of lambs dying from dystocia or starvation/exposure/mismothering (SME) for sites 

1 and 2 combined, and the number of ewes where birth was assisted 

 

Thyroid ratio  

(g/kg) 

No. of lambs 

dying from 

dystocia 

No. of lambs 

dying from 

SME 

Total number 

of dead lambs 

No. of ewes 

assisted 

Normal <0.4 2 6 10 1 

Enlarged 0.4-1 16 7 27 8 

Very enlarged >1 7 3 9 1 
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Figure. 1.  Relationship between thyroid palpation score and thyroid weight.  

The equation of the line is y = 1.103 + 0.436 x 2.644 thyroid score (s.e. of co-efficients 0.710, 0.231, 0.348, respectively; 

P<0.001, r2 = 0.90). 

 

 

 

 

 
 

Figure. 2.  Growth rate (g/day) of lambs from birth to marking and thyroid palpation score at site 2.   

The equation of the line is y = -28.779x + 332.76 (s.e. of co-efficients is 7.85 and 6.51, respectively; P<0.001, r2 = 0.06) 

 

 


