Abstract.—Age and growth of
the dusky shark, Carcharhinus
obscurus, was estimated from
bands in the vertebral centra of 122
individuals and from length-fre-
quency data from 341 individuals.
The von Bertalanffy growth func-
tion parameters from the vertebral
analysis were considered more ro-
bust (L_=378, K=0.038, t,=—6.28,
male; L_=349, K=0.039, t,=—7.04,
female). Comparison of male and
female growth curves generated
from vertebral data indicate a sta-
tistically significant difference;
however, these differences are due
primarily to larger sizes attained
by adult females. Estimates of age
at maturity indicate that dusky
sharks follow the typical carchar-
hinid pattern of slow growth and
late age at maturity. The size at
maturity is reported at 231 cm FL
and 235 cm FL for males and fe-
males, respectively. These lengths
correspond to approximately 19
years for males and 21 years for fe-
males. The oldest fish aged from ver-
tebrae was a 33+ year-old female.
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Sharks have become increasingly
important in U.S. commercial fish-
eries in the western North Atlantic
Ocean in recent years. U.S. landings
of large coastal sharks, represented
primarily by several species in the
family Carcharhinidae, increased
from 135 to 7,122 metric tons (t)
from 1979 to 1989 (Anon., 1993).
Musick et al. (1993) reported that
annual recreational catches are es-
timated to be 35,000 U.S. tons and
related annual mortality is over
10,000 U.S. tons (9,074 t). As a group,
sharks tend to exhibit slow growth,
late age at maturity, and low fecun-
dity (Holden, 1973). As a conse-
quence of these life history charac-
teristics, recruitment in sharks is
directly dependent on stock size
(Holden, 1973). This direct relation-
ship means that elasmobranchs may
not be able to recover readily from
overexploitation (Holden, 1973).
The dusky shark, Carcharhinus
obscurus, is part of the species com-
plex presently managed under the
Secretarial Shark Fisheries Manage-
ment Plan (FMP) for the Atlantic
Ocean (Anon. 1993). Currently, dusky
sharks are harvested in commercial
fisheries off the southeastern United
States and in the Gulf of Mexico. Rec-
reational fishermen off the northeast-
ern United States also catch dusky
sharks (Casey and Hoey, 1985;
Musick et al., 1993). The shark FMP
(Anon. 1993) details the need for ac-

curate life history information on in-
dividual species taken in the shark
fishery. Proper management at the
species level requires specific infor-
mation on age and growth.

The dusky shark is a common
coastal pelagic species with a world-
wide distribution in temperate and
tropical waters (Compagno, 1984).
In the western North Atlantic, it
ranges from as far as Banquereau
Bank off Nova Scotia, Canada, to
southern Brazil, including the Gulf
of Mexico and Caribbean Sea (Hoey,
1983; Compagno, 1984). Tagging
studies show dusky shark move-
ments from southern New England
to Yucatan, Mexico (Casey et al.l;
Hoey, 1983).

Age and growth studies of large
sharks are difficult because many
species are highly migratory, mak-
ing them available for only short
seasonal periods, and different ele-
ments of the population segregate
spatially by size and sex (Hoenig
and Gruber, 1990). In addition, the
large size attained by adults makes
them difficult to sample. Recent lit-
erature has discussed the benefits
of growth and longevity estimates
attained from tag and recapture

1 Casey, J. G., H. L. Pratt Jr., and C. E.
Stillwell. 1980. The shark tagger summary.
Newsletter of the Coop. Shark Tagging
Program. U.S. Dep. Commer., Northeast
Fish. Sci. Cent., Natl. Mar. Fish. Serv., 28
Tarzwell Rd., Narragansett, RI, 02882-1199.
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studies (Casey and Natanson, 1992). These data are
not available for the dusky shark nor is validation of
vertebral band periodicity. Previous attempts to age
the dusky shark were based on limited data and were
inconclusive (Lawler, 1976; Hoenig, 1979; Schwartz,
1983). We have attempted to strengthen age esti-
mates of C. obscurus by using vertebral band counts
together with marginal increment analysis and by us-
ing comparisons with length-frequency data. With the
von Bertalanffy growth function thus derived, we esti-
mate age at maturity and longevity for this species.

Materials and methods

Data and vertebral samples from dusky sharks were
obtained between 1963 and 1993 from research
cruises, sport fishing tournaments, and commercial
shark fishermen from Cape Cod, Massachusetts, to off
the east coast of Florida. Vertebral samples were taken
in all months except January, March, and November.

Length measurements

Total and fork lengths were measured to the nearest
centimeter (cm) for each specimen. Fork length (FL)
was measured from the tip of the snout to the fork of
the tail. Total length (TL) is defined as the distance
from the snout to a point on the horizontal axis in-
tersecting a perpendicular line extending downward
from the tip of the upper caudal lobe to form a right
angle (Kohler et al.2). All lengths used are fork
lengths unless otherwise noted. FL can be converted
to TL by using the regression equation:

FL = 0.8352 (TL) -2.2973. [r2 = 0.99, n = 167]

Vertebral samples

Vertebral samples were taken from above the bran-
chial chamber. Sections of vertebral columns were
trimmed of excess tissue and then frozen or preserved
in 70% ethanol (Casey et al., 1985).

Two vertebrae from each specimen were processed
histologically following Casey et al. (1985), with the
exception of the use of RDO (DuPage Kinetics) for
decalcification. All vertebral sections were cut sagit-
tally through the focus to a thickness of 80-100 mi-
crons, stained with Harris hematoxylin, and mounted
in glycerin jelly (Humason, 1972).

Bands in the vertebra were counted from an im-
age projected on a Summagraphics MM-1812 digi-

2 Kohler, N. E., J. G. Casey, and P. A. Turner. Length-weight re-
lationships for 13 Atlantic sharks. Unpubl. manuscr.

tizing tablet (Skomal, 1990). Measurements from the
focus to growth bands at points along the internal
corpus calcareum were digitized directly into an IBM
PC-XT computer. The radius of each centrum was
measured from the focus to the distal margin of the
intermedialia along the same diagonal as the band
measurements. Annual growth marks were defined
following Casey et al. (1985) for the sandbar shark,
Carcharhinus plumbeus, where the annual mark is
defined by a wide translucent zone that traverses
the intermedialia and continues into the corpus
calcareum as an opaque band.

Vertebral sections from 171 dusky sharks were
prepared. Bands in the same centrum section were
counted at least once by each of four investigators to
verify that the band counts were repeatable. Sections
were considered unreadable if bands could not be
discerned in accordance with the above definition. If
two readers considered the section unreadable, the
sample was eliminated from the final analysis.

Counts were accepted if two or more readers
agreed. The individual ring measurements for all
readers in agreement were then averaged. If two
readers agreed on one count and two on another for
the same specimen, the higher count was accepted.
Specimens where there was no initial agreement
were recounted until two of the investigators reached
a consensus or the sections were discarded.

The relationship between vertebral radius (VR)
and FL was calculated to determine the most appro-
priate method for back calculation of the size-at-age
data (Ricker, 1969). The FL to VR relationship was
linear but did not pass through the origin. There-
fore, the Lee method was considered more appropri-
ate (Ricker, 1969):

[=a+ (b xs),

where [ = the length of fish when the vertebra was
obtained;
a = the intercept on the length axis;
b = the slope of the line; and
s = the total vertebral radius.

A von Bertalanffy growth function (VBGF) was fit-
ted to the data by using the following equation (von
Bertalanffy, 1938):

L, =Lm(1—e"""'°’),

where L, = predicted length at time ¢;
L_= mean asymptotic fork length (of the fish);
K = a growth rate constant (yr!); and
t, = the theoretical age at which the fish
would have been zero length.
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Growth in length data were analyzed by using
FISHPARM, an IBM PC compatible program (Prager
et al., 1987), which implements Marquardt’s algo-
rithm for nonlinear least squares parameter estima-
tion (Marquardt, 1963).

Bernard’s (1981) multivariate analysis for compar-
ing growth curves was employed to test the hypoth-
esis that male and female vertebral growth curves
were the same. This method also determines which
of the von Bertalanffy parameters are the most sta-
tistically significant cause of any differences in
growth.

Marginal increment analysis

Validation, the confirmation of the temporal mean-
ing of the growth increment (Brothers, 1983), is dif-
ficult to attain for large pelagic species and was at-
tempted by using marginal increment analysis. The
marginal increment ratio (MIR) (Skomal, 1990) was
calculated by using the following equation:

MIR = (VR-R, )R, -R, ),

where VR = the vertebral radius;
R, = the last complete band; and

R, , = the next to last complete band.

Mean MIR was plotted against month to locate peri-
odic trends in band formation. The MIR relates the
edge formation to the width of the previous completed
band, which corrects for differences in band width
between small and large fish.

Length frequency

Length-frequency distributions were analyzed by us-
ing Shepherd’s (1987) model. The sample was sepa-
rated by sex and calculations were made at 3-cm in-
tervals. Initial values of L  and K, based on biologi-
cal parameters obtained from the literature (Springer,
1960; Compagno, 1984) were entered into the pro-
gram which was then rerun until the highest score
function was attained. The L_ and K associated with
this score function were used to calculate £, by using
the following equation:

to =t +(UK) (In[L_—-LJL),

where ¢, = O (birth);
L, = mean size at birth;
K = the von Bertalanffy growth constant;

and
L_= the mean asymptotic fork length.

Longevity

Estimates of longevity were obtained by using tag
and recapture data. Data on eight recaptured dusky
sharks at liberty for greater than 10 years were ex-
amined. Age at tagging was assigned from the size
estimate provided at the time of release. This esti-
mated age was based on growth curves derived from
vertebrae. The number of years at liberty were then
added to estimate age at recapture.

Results

Vertebral samples

Of the 171 processed vertebra, 36 (21.0%) were con-
sidered unreadable. Initial agreement by two or more
readers was reached on 89 specimens. The remain-
ing 50 sections were recounted by two of the investi-
gators. A consensus was reached on 37 of those re-
counted and the rest were discarded as unreadable.
Six were then eliminated for having no information
on sex. The remaining 120 (70.2%) consisted of 53
male and 67 female specimens ranging in size from
a 73 cm FL neonate to a 296 cm FL adult female.
The FL-VR regression showed a linear relationship:

FL = 12.82(VR) + 24.99 [n = 114; r2 = 0.99] .

The FL to VR relationship was significantly differ-
ent between the sexes for all fish combined
(ANCOVA, P<0.05). However, this was due to three
large females whose removal from the analysis al-
tered the curves and showed the males and females
to be statistically indistinguishable (P<0.05) (Fig. 1).
We chose to use the combined relationship without
those three samples.

Back-calculated as compared with empirical
length-at-age data show a smaller estimated size for
fish of younger ages, when calculated from the ver-
tebrae of the older fish, indicating the presence of a
slight Lee’s phenomenon for both sexes (Table 1).
Lee’s phenomenon was more pronounced in females
and increased with age.

The MIR data showed a distinct, periodic trend of
increasing increment growth from April through
June (female) or July (male); after this peak there
was a slight decrease and apparent leveling (Fig. 2).
The decrease in incremental growth is not large
enough to indicate a double band formation. The
graph suggests that an annual winter band is formed
between September and April. This band can be vis-
ible by February in males; no data were available
for females. The time of annulus formation cannot
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Relationship between vertebral radius (cm) and fork length (cm) for male and female dusky sharks,

be further established owing to a lack of winter
samples. January was used as the month of band
formation for the assignment of age classes (Casey
et al., 1985).

Back-calculated length at first band (80.2 em FL
male; 85.8 cm FL female) corresponded closely to the
known size at birth of 85-100 ¢cm TL (Castro, 1983;
Compagno, 1984). The first winter band would have
formed after approximately six months growth (as-
suming January deposition and spring parturition),
and the following bands represented annual growth
(Branstetter, 1987). The oldest female in the sample
was 33+ years and the oldest male, 25+ years.

The parameters of the VBGF determined from the
back-calculated data were similar to known life his-
tory characteristics except that the predicted L _ for
males was higher than that for females (Table 2). Those
samples that were neonates with no visible birthmark
were excluded from the VBGF analysis. Therefore, only
114 samples (47 male and 67 female) were included in
the final calculations. The ¢, and K values appear simi-
lar between the sexes (Table 2). However, the male and
female growth curves are significantly different (P<0.05)
based on Bernard’s (1981) multivariate analysis (Table 3).
The results indicated that the differences were caused by
thet; and L_ values (in order of significance).

The reported size at maturity for the dusky shark
is 231 cm FL and 235 ¢m FL for males and females,
respectively. These lengths correspond to 19 years
for males and 21 years for females based on the ver-
tebral growth curves (Table 4).

Length frequency

Length observations from a total of 208 female and 133
male dusky sharks were used to calculate von
Bertalanffy parameters by using length-frequency
analysis. Samples were obtained from 1961 to 1987 for
the months May through November. Because of small
yearly sample sizes, data for all years were combined
by month.

A comparison of the VBGF parameters from the
length-frequency analysis [LF] with those derived from
vertebral analysis (Table 2) shows that the L_ and ¢,
values from the vertebral analysis for females were
lower than those derived from the length-frequency
analysis, and that the K value for females was basi-
cally the same for both data sets. The length-frequency
analysis for males results in a lower L_ than that from
the vertebral analysis and in higher #, and K values.
The VBGF differences in both sexes are not large and
both curves indicate late age at maturity (males: 25 yr
[LF], 19 yr [vertebral]; females: 16 yr [LF], 21 yr [ver-
tebrall) and slow growth (males: K=0.049 [LF], 0.038
[vertebral]; females: K=0.040 [LF], 0.039 [vertebrall)
(Fig. 3). The von Bertalanffy parameters for the sexes
combined are shown for comparison (Table 2).

Longevity

Tagging records from NMFS Cooperative Shark Tag-
ging Program show that 6,067 dusky sharks were
tagged and 131 recaptured between 1962 and 1992.
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Table 1
Back-calculated and observed size-at-age data for male and female dusky shark, Carcharhinus obscurus.
Male
Ring (age in years)
Birth 6 months 0 1 2 3 4 5 6 7 8
Back-calculated
X 80.2 87.3 94.1 103 113.9 124 .4 132 140.5 149.7 157.7 163.8
SD 5.6 5.6 6.2 7 9.2 10.6 10.7 11.7 12.7 12.6 10.5
n 47 34 30 28 25 21 20 20 19 17
Observed
X 87.7 100.5 123.5 116.7 124.5 138 148 173.5 164
SD 5.1 53. 2.1 5.5 4.9 0 0 0.7 7.9
n 13 4 2 3 4 1 1 2 3
Male
Ring (age in years)
9 10 11 12 13 14 15 16 17 18 19
Back-calculated
X 161.7 179.2 188.6 196.1 202.4 209.8 216.1 220.5 226.5 232.3 237.9
SD 11.6 12.3 10.4 11.8 11.7 13.5 13 11.4 11.7 124 12.5
n 14 13 11 10 10 10 10 9 9 8 8
Observed
X 172 1775 177 233 245 260.5
SD 0 2.1 0 0 0 9.2
n 1 2 1 1 1 2
Male
Ring (age in years)
20 21 22 23 24 25 26 27 28 29 30
Back-calculated
X 2464 252.6 2549 2566 252.6 255.2
SD 14.5 13.2 15.1 16.1 0 0
n 6 6 4 3 1 1
Observed
X 256.5 256 263.5 265
SD 3.5 0 9.2 0
n 2 1 2 1
Female
Ring (age in years)
Birth 6 months 0 1 2 3 4 5 6 7 8
Back-calculated
X 85.8 92.3 993 1074 1188 1286 1362 1437 1505 157.8 164.8
SD 5.1 4.5 5 6.3 8.4 9.4 9.5 8.5 8.8 9.4 9.9
n 67 55 52 50 48 45 41 38 35 33 33
Observed
X 91.8 104.3 106.5 107 122.3 1348 1383 161 154.5
SD 4.5 7.2 6.4 2.8 3.8 16.8 26 12.5 35

n 12 3 2 2 3 4 3 3 2
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Table 1 (continued)
Female
Ring (age in years)
9 10 11 12 13 14 15 16 17 18 19
Back-calculated .
X 1715 178.8 186.3 192.9 199.8 206.2 2124 216.7 222.6 228.4 233.4
SD 10.2 9.6 10.8 109 124 12.9 13.3 10.5 11.6 12.3 12.6
n 33 30 28 28 28 28 28 27 27 27 27
Observed
X 183 190 262 281
SD 15.5 9.9 0 0
n 3 2 1 1
Female
Ring (age in years)
20 21 22 23 24 25 26 27 28 29 30
Bag{-calculated
X 237.9 242.1 246 149.8 252.9 256.4  258.6 262.9 265.4 266.2 265.1
SD 12.3 12.1 12.5 12.2 12.6 13.6 11.9 13.3 11.8 15.2 12.7
n 26 24 23 22 20 16 15 13 9 5 4
Observed
X 253.4 263 284 156.5 161.5 274 266.5 272 270.8 281 262
SD 14.8 0 0 2.1 9 0 16.3 10.5 6.5 0 0
n 2 1 1 2 4 1 2 4 4 1 1
Female
Ring (age in years)
31 32 33 34 35 36 37 38 39 40 41
Back-calculated
X 267.9 277.1 291.4
SD 15.2 16.6 0
n 3 2 1
Observed
X 269 269 276
SD 0 0 0
n 1 1 1

Eight of these fish were at liberty from 10.1 to 15.8
years. Estimated ages at tagging were based on the
vertebral growth curve and ranged from birth to 27
years. The best example of longevity came from a
dusky shark that was tagged at an estimated 27 years
(260 cm FL) and was recaptured 12 years later at an
estimated age of 39 years (Table 5).

Discussion

In the present study, vertebral data and length-fre-

quency data were independently analyzed to derive
estimates of von Bertalanffy growth parameters for
the dusky shark. Because of the differences between
the methods and their sensitivity to the data used to
calculate the VBGF parameters, each method pro-
duced slightly different growth curves and, therefore,
different estimates of age at maturity and longevity
(calculated based on maximum reported size). The
length-frequency estimates obtained from the dusky
shark data are probably somewhat biased owing to
limitations of the data and properties of the length-
frequency model (Majkowski et al., 1987; Shepherd
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et al.,, 1987; Natanson, 1990). As a slow-growing,
long-lived species, the dusky shark may have over-
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Figure 2
Mean vertebral marginal increment ratios (MIR) by month
for each of four readers for the dusky shark, Carcharhinus
obscurus. Number of samples used to calculate the means
for each month are located below the figure.

lapping lengths at age which may obscure length
modes and bias the estimates of model parameters
(Rosenberg and Beddington, 1987; Shepherd et al.,
1987). The vertebral method is therefore considered
the more robust method and the length-frequency
parameters are used for comparison only.

Yoccoz (1991) has brought up questions as to the
validity of judging biological significance based on
statistical tests. He suggests that statistical signifi-
cance is not necessarily indicative of biological sig-
nificance; this appears to be the case with the dusky
shark. The statistically significant differences shown
between male and female dusky shark vertebral
growth curves may not reflect biological differences.
Examination of the length-at-age data suggests that
biologically the differences between male and female
vertebral curves are small. The age and size at ma-
turity differ by only two years and five centimeters
for males and females (Table 4). Females are pre-
sumed to grow ultimately to a larger size than males.
This means that either growth slows in males after
maturity or that males do not live as long as females.

The vertebral VBGF derived in this study is very
similar to the curve attained by Hoenig (1979) for
combined sexes for the ages under consideration
{(birth to 33 years) but is different from data presented
by Lawler (1976) and Schwartz (1983). Hoenig’s
(1979) parameter values for the VBGF have a slightly
higher L_ and ¢, and lower K than parameters de-
rived from vertebral analysis in the present study
(Table 2). Lawler (1976), using vertebral analysis to
determine the age of female dusky sharks, obtained
VBGF-parameter values markedly different from the
present study (Table 2). The L_ in his study is more
than twice as large as the L_ reported here and his
K value suggests a much slower growth rate. These
two factors combine to make Lawler’s (1976) curve
appear as a straight line from birth to 34 years.

Table 2

The von Bertalanffy parameters derived in this study compared to those derived in Hoenig’s (1979) study of male and female
dusky sharks and Lawler’s (1976) study of female dusky sharks, Carcharhinus obscurus.

Male Female Combined

Parameters L, K t, n L, K ¢ n L, K ty n
This study:

Vertebrae 373 0.038 -6.28 47 349 0.039 -7.04 67 352 0.040 -6.43 120
Length-

frequency 293 0.049 -599 133 392 0.040 -534 208 296 0.062 -468 350
Hoenig, 1979 385 0.034 -5.99 22
Lawler, 1976 732 0014 -6.7 13
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Lawler’s (1976) L_ is unrealistically high when com-
pared with the maximum reported size from the lit-
erature (308 cm FL [Springer, 1960]) and with those
derived in both Hoenig’s (1979) study and the present
one. Schwartz (1983) also used vertebral bands in
an attempt to age the dusky shark. In general, his
back-calculated size-at-age data (Schwartz, 1983;
Table 4) are lower than those in the present study.
His estimates of size at birth are much lower than
reported sizes at birth, suggesting that prebirth
bands may have been counted (Casey et al., 1985).
Marginal increment data from the present study do
not support Schwartz’s (1983) hypothesis of a much
faster growth rate with two bands per year based on
his marginal increment data.

Tagging data combined with vertebral estimates
indicate that the dusky shark can live for at least 40
years. The largest reported dusky shark in the lit-
erature was a 308 cm FL female (Springer, 1960)

Table 3
Results of comparison of the vertebral von Bertalanffy
growth equations for male and female dusky sharks, Care-
harhinus obscurus, using Bernard’s (1981) multivariate analy-
sis. Shown is the estimated variance-covariance matrix (S).

L, K t

which corresponds to 51 years based on our verte-
bral VBGF. Tag and recapture data on the large
dusky shark at liberty for 12 years add credence to
the vertebral longevity estimate by verifying that
these fish do live up to 40 years. Thus, the dusky
shark appears to be a long-lived, late-maturing spe-
cies, exhibiting a pattern typical of carcharhinids.
The female bull shark, C. leucas, can live over 24
years and does not reach maturity until at least 18
years of age (Branstetter and Stiles, 1987). Tagging
evidence has shown that the sandbar shark, C.
plumbeus, can reach ages of at least 40 years and
may not mature until 29 years of age (Casey and
Natanson, 1992). The lemon shark, Negaprion
brevirostris, which reaches at least 20 years of age
and does not reproduce until 11 to 13 years, also fol-
lows this pattern (Brown and Gruber, 1988). Prelimi-
nary estimates on the age of the bronze whaler, C.
brachyurus, indicate that males do not mature for
13 to 19 years and females for 19 to 20 years. Both
may attain ages over 30 years (Walter and Ebert,
1991). The blue shark, Prionace glauca, appears to
be atypical of most carcharhinids in having a rela-
tively fast growth rate and a short life-span (13-16
years) (Skomal, 1990). A recent recapture from an
Australian school shark, Galeorhinus australis, af-
ter 42 years at liberty indicates that the galeorhinids
also follow this pattern.?

Carcharhinus obscurus.

Von Bertalanffy growth curves generated from vertebral data for male and female dusky sharks,

L, 131.9769 -0.02831 -3.16979 Casey and Natanson’s (1992) study on the age of
K 0.0000065 0.00077 | =8 the sandbar shark (C. plumbeus) showed that in a
t 0.115042 SR —
3 Olsen, A. H. Newton 5074, South Australia. Personal commun.,
Jan. 1994.
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species where good tag and recapture data are avail-
able (i.e. where specimens are measured at both tag-
ging and recapture, properly identified, and there is
sufficient sample size), a better estimate of longev-
ity is produced than from hardpart analysis. They

concluded that the initial growth curve based on ver-
tebrae for the sandbar shark had severely underes-
timated the age at maturity and maximum age and
had overestimated the growth rate (Casey et al.,
1985). At the present time, the vertebral growth curve

Table 4
Size at age of the dusky shark, Carcharhinus obscurus, calculated from the von Bertalanffy growth equations. Size at age closest
to maturity is in bold type.
Length- Length- Length-
frequency frequency frequency Vertebral Vertebral Vertebral
Years male female combined male female combined
Birth 75 75 75 78 84 81
1 95 100 100 89 95 92
2 104 111 112 100 105 102
3 113 122 123 110 114 112
4 122 133 134 119 123 121
5 130 143 143 129 132 131
6 138 1563 153 138 140 139
7 145 162 161 146 148 148
8 152 171 169 155 156 156
9 159 180 177 163 163 164
10 166 188 184 170 171 171
11 172 196 191 178 177 178
12 177 204 197 185 184 185
13 183 211 203 192 190 192
14 188 218 209 199 197 198
15 193 225 214 205 202 204
16 198 232 219 211 208 210
17 203 238 223 217 214 216
18 207 244 228 223 219 221
19 211 250 232 228 224 226
20 215 255 236 234 229 231
21 219 261 239 239 233 236
22 222 266 243 244 238 241
23 226 271 246 249 242 245
24 229 276 249 253 246 250
25 232 280 252 258 250 254
26 235 294 254 262 254 257
27 238 289 257 266 258 261
28 240 293 259 270 261 265
29 243 297 262 274 264 268
30 245 300 264 277 268 272
31 247 304 266 281 271 275
32 250 307 267 284 274 278
33 252 311 269 287 277 281
34 254 314 271 291 280 284
35 256 317 272 294 282 286
36 257 320 274 297 285 289
37 259 323 275 299 287 292
38 261 325 276 302 290 294
39 262 328 277 305 292 296
40 264 331 279 307 204 298
41 265 333 280 310 296 301
42 266 335 281 312 298 303
43 268 338 282 314 300 305
44 269 340 282 316 302 307
45 270 342 283 318 304 308
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Table 5
Tag and recapture data used to obtain longevity estimates for the dusky shark, Carcharhinus obscurus. N/A = not available.
Tagging
Fork length (cm) Age Time at liberty Total age
Tag number Sex (estimated) (estimated) (years) (years)
63647 N/A 260 27 yx 12 39
YR200X N/A 84 6 months 15.8 16.3
42204 F 130 4+ yr 119 16+
21367 F 73 Birth 11.6 11.6
48478 N/A 116 3+ yr 109 13.9+
39360 F 111 2+ yr 10.1 12.1+
F66 8802 M 73 Birth 11.8 11.8
37913 F 122 4yr 1456 185
is the best estimate available for the dusky shark. Brothers, E. B.

However, it should be kept in mind that the vertebral
growth curve generated for the dusky shark may also
underestimate age at maturity and maximum age.
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