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Abstract: Age estimation of the juvenile stage of Varanus salvator bivittatus using limb bones, namely the big long tubular bones (femur,
tibia, humerus) and the small long tubular bones (fibula, radius, ulna, phalanx), was performed using the skeletochronological method.
Samples were from Java Island, Indonesia and provided by the pet exporters. Lines of arrested growth (LAG) were present and the
first growth mark was visible on a female with a snout-vent length (SVL) of 18.8 cm, and a male with SVL of 19.3 cm. The process of
resorption begins in the juvenile stage, and resorption occurs in all long tubular bones. Inside the big long tubular bones, resorption
begins earlier and is more extensive than in the small long tubular bones, and in one individual with SVL 25.0 cm, the endosteal bone
had completely eroded in all big tubular bones. Resorption also occurred in the small long tubular bones; however, on one individual
with an SVL of 25.0 cm, the remaining endosteal bone was still visible only in fibula bone. Linear regression analysis resulted in a weak
correlation, statistically insignificant between the SVL and the diameter of the marrow cavity (d) in the fibula bone, while in other bones
the correlations were strong and statistically significant (p < 0.005). Among seven tubular bones, the resorption rate in the fibula bone
was the lowest but very high in the phalanx bone. Radial osteon formation has occurred in the smallest individual with SVL 14.4 cm
to the biggest one with SVL 25.0 cm, and radial osteon density increases with increased SVL. There was no radial osteon in fibula and
phalanx bones in any sampled specimen. In general, there were no significant differences in bone diameter (D), marrow cavity diameter
(d) and bone thickness (MP) in all long tubular bones in both male and female individuals, and the density of radial osteon on some

tubular bones was influenced by body length, but not by sex.
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1. Introduction
The common water monitor lizard (Varanus salvator) has a
wide distribution throughout southern Asia and southeast
Asia (Bennett, 1998; Quah et al., 2021). In Indonesia, it is
known from Sumatra, Java, Kalimantan, Sulawesi and their
nearby islands, the Lesser Sunda Islands, and on several
islands in the Moluccas (Quah et al., 2021). According to
Koch et al. (2010), there are three subspecies of V. salvator
in Indonesia, i.e. V.s. macromaculatus in Sumatra and
Kalimantan, V.s. bivittatus in Java and adjacent islands, and
V. s. ziegleri in Sulawesi. These subspecies of V. salvator are
not among the species of protected wildlife in Indonesia.
At present, the common water monitor is included in the
TUCN ‘Least Concern’ (LC) category (Quah et al., 2021).
The common water monitor is a highly exploited lizard
in Indonesia (Shine et al., 1996; 1998), where the lizard is
utilized for its skin, meat, fat, and as live individuals for
the pet trade. Utilization of common water monitors for

* Correspondence: hellenkurniati@gmail.com

pets in Indonesia is mostly (about 95%) in the juvenile
stage. There is rarely a demand for the international
buyers of older and larger individuals (Andre van Meer,
personal communication). Harvesting from the wild
for international trade is regulated through an annual
quota mechanism, based on the recommendations of the
Indonesian Scientific Authority ¢/q National Research
and Innovation Agency (BRIN). Despite the prevalence
of the common water monitor in Indonesia, aspects of
V.s. bivitattus biology (e.g., bone growth) are not well
understood.

Long tubular bone growth is a dynamic process
in which bone deposition and bone resorption occur
simultaneously. Bone resorption generally occurs along
the marrow cavity. After resorption, endosteal bone
is deposited and separated from primary bone by a
resorption line (RL; Kurita and Toda, 2013; Kumas and
Ayaz, 2014; Bulbul et al., 2016; Uzum et al., 2014, 2015,
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2018). On the other hand, bone deposition typically
occurs on the periosteal surface and pauses in bone
growth result in growth mark formation. For example,
lines of arrested growth (LAG) form due to annual pauses
in bone growth and can be used in aging individuals (i.e.
skeletochronology), and additional resting lines (AdL) can
form due to brief nonannual pauses in growth.

The skeletochronological method is commonly used to
estimate the age of amphibians and reptiles by observing
the presence of annually formed LAG (Francillon-Vieillot
etal,, 1990) in bone cross section. Counting annual growth
marks is very effective and applicable in estimating the age
of various reptilian species (e.g., Castanet, 1994; Kurita
and Toda, 2013), though additional nonannual growth
marks or AdL can also occur (e.g., Smirina and Ananjeva,
2017; Kurniati and Phadmacanty, 2022). Age estimation
of varanid lizards using the skeletochronology method
has been carried out on Varanus griseus, which is found
in temperate regions (Smirina and Tsellarius, 1996; 1998),
and V. niloticus, a varanid species that lives in tropical
Africa (De Buffrinil and Castanet, 2000). However, age
estimations of V. salvator in the Asian region have not
been carried out yet. Before this skeletochronology
study proceeds to a group of adult individuals, the
skeletochronology of juvenile Vs. bivittatus was examined.
This study aims to assess the long tubular bone condition,
evaluate the extent of bone resorption in the long tubular
bones, and investigate growth marks (both annual and
nonannual) in the bone cross-sections of juvenile Vis.
bivittatus.

2. Materials and methods

2.1. Ethics statement

All of bone samples were collected from juvenile stage
individuals that were already dead in the PT. Mega
Citrindo reptile farm in Jakarta, Indonesia. No individual
of Vs. bivittatus were intentionally killed for this study.

2.2. Specimens

Long tubular bones of forelimb and hindlimb (phalanx,
tibia, fibula, femur, humerus, radius and ulna) were
selected from dead specimens of juvenile V.s. bivittatus in
the PT. Mega Citrindo reptile farm in Jakarta, Indonesia.
The specimens were all wild caught and originated from
Central Java Province, Indonesia. Before the lizards
were dissected for sexing, snout-vent length (SVL) was
measured. After that, the femur, tibia, fibula, humerus,
radius, ulna, and second phalanx from the longest finger
(digit II) in right forelimb and hindlimb were taken. A
total of 21 individuals (10 males, 11 females) were used in
this skeletochronology study.

2.3. Skeletochronology
All long tubular bones of forelimb and hindlimb were
used for the skeletochronology study, and the steps of

bone processing followed Sinsch (2015). The bones
were decalcified by using 10% formic acid for 2-15-
h, depending on the size of the bones. All bones were
stained with Erlich’s hematoxylin for 90 min. Following
Comas et al. (2016), 20 pm of transverse sections were
prepared using a freezing microtome (Yamato RV - 240,
Japan). For each tubular bone, at least three good cross
sections were selected at the middiaphyseal part with the
smallest marrow cavity. For the histological processes, all
cross sections were mounted by entellan and analyzed by
a compound microscope (Nikon Optiphot 2, Japan) and
attached to a computer for photographic analysis. LAGs
were identified as growth marks of annual cyclicity of the
shaft bone (Woodward et al., 2013), whereas nonannual
resting lines were identified as AdLs. The thickest width of
bone from the edge of the marrow cavity to the periosteal
outer margin (MP), the longest distance of diameter (D),
and the greatest diameter of the marrow cavity (d) were
measured by using Image] version 1.53 (Schneider et.al.,
2012) (Figure 1).

2.4. Data analyses

To evaluate the extent of resorption in each bone, the
PAST software (Hammer et al., 2001) was used to analyze
data from measured parameters (MP, D, d, SVL) within
each sex; however, all the measurement parameters were
analyzed across the entire sample regardless of specimen
age. Allmeasurement data were transformed to logarithmic
values for linear regression analysis. Statistical correlation
was used to identify the correlation between SVL with
D, MP, and d, respectively. The extent of resorption was
calculated by dividing D and “d” in all bones. The ANOVA
Kruskal-Wallis test was used to test whether the measured
parameters (D, d, MP and SVL) were significantly different
between males and females at level p < 0.05.

3. Results
The seven long tubular bones of the forelimb and hind limb
that were used in this study can be divided into two groups,
based on the size of the bone diameter, namely the big long
tubular bones, consisting of the femur, tibia, and humerus;
and the small long tubular bones, which consisted of the
fibula, radius, ulna, and phalanx. Generally, the shape
of the long tubular bones in cross section is circular,
except the ulna, which is oval, and phalanx, which has a
horseshoe shape. The first LAG in males appeared in an
individual with SVL of 19.3 cm and in females with SVL of
18.8 cm. A second LAG appeared in all bone cross section
of a single female specimen with SVL of 25.0 cm (Table
1); however, the second LAG is still in question due to the
short distance between the two LAGs.

The microanatomy of the cross sections of the femur,
tibia, fibula, humerus, radius, ulna, and phalanx of V.s.
bivittatus consisted of radial osteons within woven fibered
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Figure 1. Measurement of bone cross section. d: the longest part of the marrow
cavity; D: the longest part of the bone diameter; MP: the widest point of bone
thickness.

Table 1. Density of radial osteon in each tubular bone on 10 individual males and 11 individual females of juvenile Vs. bivittatus. low
density (+), intermediate density (++), high density (+++), very high density (++++), none (-).

Sex ?le) I;Xglber of Femur Tibia Humerus | Fibula Radius Ulna Phalanx
Male 1 14.4 0 + + + - - _ _
Male 2 15.4 0 ++ + ++ - - - -
Male 3 16.1 0 ++ + ++ - - - R
Male 4 17.8 0 +++ ++ +++ - - + -
Male 5 17.9 0 ++ - ++ - - + -
Male 6 18.5 0 +++ ++ +++ - - + _
Male 7 18.9 0 +++ ++ ++ - + + -
Male 8 19.3 1 ++++ +++ ++++ - + + -
Male 9 20.0 0 ++++ +++ ++++ - + + _
Male 10 222 1 ++++ +++ ++++ - + + -
Female 1 15.1 0 ++ + ++ - - - -
Female 2 154 0 ++ + ++ - - R _
Female 3 15.5 0 + + + - - - -
Female 4 15.8 0 +++ + + - - - -
Female 5 16.8 0 ++ ++ ++ - - + _
Female 6 17.1 0 ++ ++ ++ - + + -
Female 7 17.2 0 +++ ++ ++ - + + -
Female 8 17.5 0 +++ ++ ++ - + + B,
Female 9 18.8 1 ++++ ++ ++++ - + + _
Female 10 22.2 1 +++ ++ ++++ - + + -
Female 11 25.0 2(3) 4+ ++ +4+++ - + + -
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cortical tissue and an innermost layer of endosteal bone,
consistent with Buffrenil and Castanet (2000). Radial
osteon density is variable across the sampled bones and
between individuals (Table 1 and Figures 2 and 3).

Radial osteon density was not quantified. Instead,
bones were assessed subjectively and categorized from
low density (+) (infrequent osteons) to very high density
(++++) in order to compare radial osteon proliferation
between bones and individuals (Table 1). For example,
the radial osteons in an individual with SVL of 14.4 cm
(male 1; 0 LAG) are found infrequently in the femur, tibia,
and humerus (Figure 2); the radial osteon density on this
individual was categorized as low density (+). As the SVL
increases in individuals with SVL 22.2 cm (female 10; 1
LAG), the radial osteons multiply in the femur, tibia and
humerus, and begin to appear in the radius and ulna bones
(Figure 3); the radial osteon density in tibia, femur, and
humerus bones were categorized as intermediate density
(++), high density (+++), and very high density (++++),
respectively (Table 1). The cross sections of the fibula
and phalanx bones do not show radial osteon formation
in any of the sampled specimens. The radial osteons have
appeared in early juvenile stage individual (Figure 2), in
which the long tubular bones are still predominantly of
endosteal bone.

Endosteal bone appears to be eroded as the SVL
length increases (Figure 3). Endosteal bone resorption

Femu#

.
0
.

—
250 pm

Fibula Radius

Ulna

occurs in all seven types of tubular bone and is defined
by the decreasing of the endosteal bone (Figures 2 and 3).
Endosteal bone in the big long tubular bones (femur, tibia,
and humerus) has a higher extent of resorption compared
to the small tubular bones (fibula, radius, and ulna);
however, endosteal bone in the phalanx has the highest
resorption among the small long tubular bones.

The fibula bone of a female with SVL of 25.0 cm (Figure
4) has an AdL in the endosteal bone, the AdL appearance
is not found in other bones. The AdL appeared between
the resorption line and the marrow cavity. However, AdLs
inside the endosteal bone did not occur in other small
long tubular bones (radius, ulna, and phalanx). In a female
with SVL of 25.0 cm, endosteal bone was still visible,
even though it had been significantly eroded. However, in
the big long tubular bones, the endosteal bone had been
eroded due to the resorption process.

3.1. Measurement analyses
Based on the ANOVA Welch test, there were no significant
differences in the diameters of the big long tubular bones
between male and female individuals (Welch F test in the
case of unequal variances; p > 0.05), as well as the diameter
of the marrow cavity (d) and the thickness of the bones
(MP). The comparison of the diameters of the seven bones
in all individuals is shown in Table 2.

All of the linear regression results of SVL versus D in
long tubular bones resulted in a very strong correlation,

Figure 2. Cross section of the seven long tubular bones of juvenile male Varanus salvator bivittatus with zero LAG (SVL: 14.4 cm). MC:

marrow cavity; dotted arrow: endosteal bone.

4
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Figure 3. Cross section of the seven long tubular bones of a juvenile female Varanus salvator bivittatus with one LAG (SVL: 22.2 cm).
MC: marrow cavity; dotted arrow: endosteal bone; red solid arrow: LAG.

Figure 4. Cross sections of the diaphysis fibula bone in four individuals with SVLs between 14.4 cm to 25.0 cm. Dotted arrow: endosteal
bone; black solid arrow: LAG; red solid arrow: resorption line (RL); yellow solid arrow: additional resting Line (AdL). The scale bar is

equal to 200 m.

with r? > 0.80 (p < 0.05) for big long tubular bones and r?
> 0.92 (p = 0.0001) for small long tubular bones (Table 3).

The average quotient between D and d showed that
the resorption rates in the phalanx and tibia bones are the
highest, which is equal with the lowest value among the
bones; however, in the radius, ulna and fibula bones, the
rate is low with a value of around 1.7 (Table 4).

4. Discussion

Osteohistological analysis, using methods by Sinsch
(2015), of V. s. bivittatus bones revealed the existence of
LAGs and RL. LAGs were clearly visible in the femur,
tibia, humerus, fibula, radius, and ulna, but less clear in
the phalanx (Figure 3). The first LAG appeared on female
individual with SVL 18.8 cm and 22.2 ¢cm, while on male

individual with SVL 19.3 cm and 22.2 cm (Table 1). This
appearance of first LAG suggests that during the juvenile
stage of this varanid, sexual dimorphism has not occurred
yet (Smirina and Tsellarius, 1996; De Buffrinil and
Castanet, 2000; Frynta et al., 2010).

The process of resorption in endosteal bone occurred
in all long tubular bones, which have different extent of
resorption for each type of bone (Figures 2 and 3). This
condition also occurs in the long tubular bones of the hind
limb (femur, tibia, fibula, and phalanx) of V. niloticus (De
Buffrinil and Castanet, 2000). The condition of the phalanx
of the Vis. bivittatus was very different from the condition
of the phalanx of V. griseus (Smirina and Tsellarius, 1996),
in which the phalanx can be used for age estimation.
However, in the present study, extensive resorption in V.s.
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Table 2. Descriptive statistics on snout to vent length (SVL, cm) and measurement of long tubular bones, i.e. bone diameter (D, pm),
marrow cavity diameter (d, pm), and bone thickness (MP, um) of juvenile V. bivittatus (n = number of individuals; SD = standard

deviation).

Item of measurement Males Females
(n=10) (n=11)
SVL - cm
Mean  SD (range) 18.10 + 2.30 (14.40-22.20) 17.85 + 3.26 (15.10-25.00)
FEMUR

D : Mean * SD (range) -

2108.24 + 382.10 (1579.39-2871.37)

1999.64 + 458.323 (1489.32 - 2916.94)

d: Mean * SD (range) - um

1357.91 + 150.38 (1118.44-1621.75)

1323.37 + 250.85 (1097.76-1921.00)

MP : Mean + SD (range) - um

431.58 + 165.5 (239.20-793.45)

386.57 + 142.78 (192.93-589.02)

TIBIA

D : Mean * SD (range) -

1719.63 + 243.39 (1413.73-2075.15)

1619.25 + 418.00 (1221.30-2407.15)

d : Mean * SD (range) - pm

1136.39 + 110.57 (912.30-1260.63)

1094.92 + 224.72 (853.10-1586.77)

MP : Mean + SD (range) - um

359.07 + 125.32 (219.58-595.43)

312.28 £ 117.64 (209.76-506.79)

HUMERUS

D : Mean * SD (range) -

1965.35 + 318.00 (1559.89-2483.95)

1906.94 + 478.71 (1501.08-3046.54)

d: Mean + SD (range) - pm

1203.45 + 112.47 (1013.83-1346.66)

1216.73 + 220.07 (978.19-1687.38)

MP : Mean # SD (range) - um

427.12 + 152.37 (242.13-783.82)

382.87 +172.13 (235.60-750.46)

FIBULA

D : Mean + SD (range) -

957.13 + 152.86 (724.27-1258.75)

957.84 +213.83 (772.01-1405.76)

d: Mean * SD (range) - um

550.56 + 64.15 (419.18 9-643.76)

566.85 + 81.58 (471.65-745.74)

MP : Mean + SD (range) - pm

227.82 + 80.39 (140.99-426.74)

213.33 +79.59 (124.04-370.31)

RADIUS

D : Mean * SD (range) -

974.45 + 150.76 (789.19-1286.42)

969.40 + 215.72 (753.37-1446.34)

d: Mean * SD (range) - um

563.48 + 68.49 (426.19-635.90)

580.17 + 121.14 (442.59-823.21)

MP : Mean + SD (range) - pm

250.85 + 72.99 (167.03-430.10)

227.72 + 64.64 (148.31-341.68)

ULNA

D : Mean * SD (range) -

1209.48 + 289.71 (946.03-1769.84)

1264.44 + 187.61 (980.15-1599.78)

d: Mean * SD (range) - pm

699.86 + 169.50 (558.11-1015.11)

731.92 + 86.42 (591.42-868.92)

MP : Mean + SD (range) - pm

306.28 + 97.50 (219.82-519.66)

309.74 + 82.14 (220.44-472.55)

PHALANX

D : Mean + SD (range) -

664.33 + 664.33 (496.26-896.46)

639.63 + 166.00 (490.33-966.75)

d : Mean * SD (range) - pm

423.64 + 93.76 (320.73-619.49)

403.88 + 82.92 (326.36-581.30)

MP : Mean # SD (range) - um

160.88 + 24.43 (130.31-205.51)

163.95 + 58.71 (98.42-300.78)

bivittatus phalanges prevents accurate age estimation. The
value of D/d on the phalanx was 1.47, while the correlation
value of SVL versus diameter of the marrow cavity was
higher (0.81) than other bones, so the phalanx bone cannot
be used for age estimation. This extensive resorption also
occurred in the phalanx of V. niloticus (De Buffrinil and
Castanet, 2000).

The bone that could be used in age estimation on V.
niloticus was the fibula bone (De Buffrinil and Castanet,
2000) because the bone was stable and had a low extent

of resorption. This condition also occurred in the fibula
of V. bivittatus, as indicated by the high resorption
value (1.72) and the lowest correlation of SVL versus
marrow cavity diameter, which was 0.21 (Table 3, 4).
Another phenomenon that was found in the fibula bone
but not found in other long tubular bones was the AdL
in the endosteal bone in an individual with SVL of 25.0
cm (Figure 4). Since the purpose of this study was to find
resting line other than LAG that appeared in the cross
section of the long tubular bone V. s. bivittatus, we called
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Table 3. Linear regression of snout to vent length (SVL, um) versus measurement of bones, i.e. bone diameter (D, pm),
marrow cavity diameter (d, pm), and bone thickness (MP, um) of juvenile V.s. bivittatus. All measurements were converted
to log value in analysis. Number of individuals = 21 (10 males; 11 females).

Long tubular bone II;:)egaSlXEIZZﬁcqul l())io’)ne (D, d, MP) Linear regression r? p
Femur SVLvs D y = 149.49x - 631.59 0.93 0.0001
SVLvsd y =62.73x + 213.97 0.68 0.0001
SVL vs MP y =2.1903x - 6.7253 0.72 0.0001
Tibia SVLvs D y=119.2x - 472.35 0.88 0.0001
SVLvsd y =49,912x + 218.86 0.58 0.0002
SVL vs MP y =2.0428x - 6.1825 0.70 0.0001
Humerus SVLvs D y = 141.62x - 607.03 0.90 0.0001
SVLvsd y =50.605x + 302.18 0.62 0.0002
SVL vs MP y=2.2767x - 7.0979 0.78 0.0001
Fibula SVLvs D y = 66.253x - 231.58 0.95 0.0001
SVLvsd y = 14.295x + 302.53 0.28 0.0131
SVL vs MP y =2.0018x - 6.187 0.78 0.0001
Radius SVLvs D y =0.0659x - 211.83 0.94 0.0001
SVLvsd y = 0.0291x + 50.456 0.64 0.0001
SVL vs MP y =0.0195x - 112.02 0.60 0.0001
Ulna SVLvs D y = 0.0865x - 316.69 0.92 0.0001
SVLvsd y=0.0378x + 36.75 0.57 0.0002
SVL vs MP y =0.0298x - 226.45 0.82 0.0001
Phalanx SVLvs D y =0.0513x - 268.68 0.94 0.0001
SVLvsd y =0.029x - 107.11 0.81 0.0001
SVL vs MP y=0.013x - 71.205 0.61 0.0004

Table 4. Descriptive statistics on measurement of long tubular bones, i.e. bone diameter (D, um),
marrow cavity diameter (d, um) and resorption rate value (D/d) of juvenile V.. bivittatus (n =
number of individuals; SD = standard deviation).

D d
D/d
+ +
Long tubular bone Mean £ SD Mean £ SD Mean + SD
(n=21) (n=21)
(n=21)
pm pm
Femur 2051.36 +416.91 1339.82 + 204.82 1.53+0.20
Tibia 1667.05 + 341.55 1114.67 +176.64 1.49 +0.15
Humerus 1934.76 + 401.22 1210.41 +173.07 1.60 +0.19
Fibula 957.51 £ 182.69 559.09 £ 72.45 1.72£0.26
Radius 971.80 * 183.04 572.22 £ 97.57 1.71 £0.19
Ulna 1235.65 +242.07 715.13 £ 134.14 1.74+£0.18
Phalanx 651.39 + 141.71 413.29 + 86.58 1.47 £ 0.40

the line as the additional resting line (AdL; Figure 4) which similar with the findings of Kurita and Toda (2013) which
appeared in endosteal bone. The AdL appears to be the described similar lines within the ‘Absorption Zone of
result of a brief nonannual pause in endosteal bone growth, Goniurosaurus kuroiwae bone cortices.
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The average length of the neonates of V. salvator was 5.915
cm, and the range was 4.7-7.7 cm (Thompson and Pianka,
2001). Based on the specimens of this study, in females, the
first LAG appeared in an individual with SVL of 18.8 cm
and also in another individual with a SVL of 22.2 cm. If the
neonate’s average SVL was 5.915 cm (Thompson and Pianka,
2001), then the estimated annual increases of SVL lengths
were 12.9 cm and 16.3 cm, respectively. However, in an
individual with SVL of 25.0 cm, the second LAG appeared,
then the estimated increases in the SVL lengths in the
second year were 2.8 cm and 6.2 cm, respectively. There was
a very short distance between two LAGs and an extensive
SVL range between the first and second LAG. The existence
of the second LAG is still a question. According to Andrews
(1995), the SVL of V. salvator in India in the second year was
above 40 cm. The second LAG that appeared in the female of
V.s.bivittatus is believed to be a false LAG because it does not
show a complete circle around the bone, as demonstrated by
the first LAG. The false LAG is an AdL which appeared in
periosteal bone; this line was also found in periosteal bone
of P interscapularis (Smirina and Ananjeva, 2017) and G.
gecko (Kurniati and Phadmacanty, 2022).

In males, an individual with SVL of 19.3 cm had
one LAG, but also an individual had an SVL of 22.2
cm. Therefore, after 1 year old and before 2 years old,
the increases of SVL in males were 13.8 ¢m and 16.3
cm, respectively. Based on these observations, there
was not much difference in growth rates between males
and females in the early juvenile stage of V. bivittatus.
According to Bin Abdul and Bin Abdullah (1998), the
growth of wild V. salvator in Malaysia was fast from the
neonates to 1 year, with SVLs of 160 cm, so the average
increase of SVL was 22 cm per year, after which, at SVLs of
200 cm, growth rates were much slower. However, in this
study, the first LAG appeared on individuals with SVL 18.8
cm and 19.3 cm. It is possible that the low growth rates on
these individuals due to environmental factors, including
food deficiency and unfavorable climatic conditions that
produced very small annual bone growth increments
(Smirina and Tsellarius, 1996).
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