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Tretivils are given of the charcleristics af the ovries and testes of voung and adalt dolphins,
Turnizps dremcaius, all of which bad becn caunht off Florida or Mississippi. Most bad been
b captridy for perads varving Trom & fow divws Lo Len years. Dirth takes place most commaoaly
during February to May amd September to November, Length of neonnies is bedaeen 95
and 136 om, The state of notivity of the gonads sugessts that senual oty 5 ceached in
females at a length of over 220 em and probably in theic fifth weer. Males do not becamie
senwally astave until about 260 m in length and ot an estimated ape of ot least ten vears,
Plasma testosterone levels are highest in o caprive feriile male doring Apl and May and
Oetober and Moverber, The corpus atoum persisie throughoet the 1Z-meath gestation
prenndd and also appeirs Lo ekl as 4 corpus albicans for the doelphin's life span. The lefi
aviatry 85 usuidly Tasger than the right and fwice as many corpora are found inthe lefi as in s
right owvary, Mo evidense of meaular, evelic ovalation is dowested asd il is consleded tha
cvulation s induoed in Tersiape,
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Introduction

Despite the popularity of Beottlenose dolphing (Tuwrsiaps truneates) as exhibits in marine-

lands little 15 known for certain about reproductive events in this species (Asdell, 1954

&
=

Harrison, 1969) and virtuzlly nothing is known about histological changes in the gonads,

MeBride & Fritzler ([951) have stated that females reach sexual maturity at four yvears of

age and become pregnant for the first time in their G0h vear, The height of sexual sctivity
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i caplivity in Florida was in April and May. Births in captivity in Marineland of Florida
oceurred in February, April and May. The gestation period was considered to be 12 or
posgibly 13 months. Tavolga & Essapian (1937) suggest that birth occurs every other year
and that the lactation peried can last for up te 20 months, Essapian (1963) has stated that
in Miami, Florida births have occurred in September as well as in March and April.
Layne (1965) has recorded recently born young stranded on Florida coasts in December
and January. Harrison, Boice & Browncell (1969 record the leneth at birth in Tursiops
frumeatuy to be 92 to 126 e, Corpoera albicantia up 1o six in number were found in females
from 228 1o 234 cm in length in either one orin hath ovaries, Mo evidence ol active sperma-
togenesis was found in males up to 234 em in length,

Materials and methods

The animals had been capruced in waters off Florida or Mississippi and had all heen in cap-
tivity for varying periods at Marineland of Florida, at Toint Mugo or Marineland of the Pacific,
California and at Flamingo Park oo, Yorkshire. The cause of death could only be ascertained for
i few dolphins, Where possible a post-mortem was performed but in several instances Lhe gonads
only were available.

The ovaries of 22 female Tursfops frircaies and the testes of 11 males have been examinegd,
Where possible, the gonads were weighed. The ovaries were sliced by hand into thin sections to
count corpora and follicles, The epididymis were cul and squeezed o sec i sperm was ohviously
present, Histological sections were prepared from appropriate regions, staining being by rouline
procedures. When conditions allowed care was taken 10 fssess the reproductive state of each
dolphin and what was available of its history wis noted.

For plasma testosterone analysis, animals at Point Mugue were bled aboutl once each month,
The z=amples were wsually taken when the pools were drained for cleaning. Sampling dates varied
from the Jthoto the 25th of each month. The Blood samples were deawn from the central vessels
on the ventral aspect of the tail fluke (Ridgway, 1965), 25 ml of hlood was collected in o hepar-
inized disposable plastic syringe, The bleod was transferred to a plastic test tube and centrifuged
at 1500 r.p.m. 1o separate the plasma. 10 ml were pipetted info a plastic contamer and placed in a
freczer at about (MO to await analysis,

The festosterone analysiz was performed at Bio-Scicnce Laboratories, Van Muys, California
by o sensitive competitive protein-binding technique recently developed m that laboratory by
Dremetriou & Austing (19707,

Time of birth and length of neonate

Pregnant females of T truseaius transported by air from Florida to Flamingo Park Zoo,
Yorkshire gave birth to single young on 24 September 1965 (116 cm, female), 24 September
1965 (98 cm, male), 28 October 1965 (details not known), 17 MNovember 1965 (109 cm,
male), 21 Movember 1965 (105 cm, female), December 1961 {details not known), 23 May
1967 {details not known).

Caldwell & Caldwell (in press) have recently summarized 50 live births of T, truncarus
at six different oceanaria in the United States. As the dolphins deseribed above become
pregnant in Florida waters, they are included, together with 2 November birth (Plate 1) at
Point Mugu, in Fig. 1 which gives the numbers born each month of the vear. It indicates
that birth takes place most commonly during two periods in those animals impregnated
in United States waters, namely February to May, and September to November,
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Females

The ovaries from two newborn females 105 and 116 cm in length weighed 003 (L) and
0:5 g, and 0-65 (L) and 0-66 g.

An immature female 215 em in length had ovaries weighing 1-5(L) and 1-4 g in Dee-
ember and another 218 comy length died in August with ovaries weighing -3 (L) and [4 g,
Healthy and atretic follicles up to 2-0 mm in diameter were present in the ovaries (39 (L)
and 31 ghof a female 223 cm in length in Sepitember. Another female of the same length
had been in captivity eight years: it died in May. The ovaries weighed 3-5 (L) and 2-5 ¢
and in the larger there was a follicle 3 mumn in diameter: both ovaries exhibited several
orange-coloured atretic follicles up to 2-0 mm in diameter.
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Florida and impregnated mthe wilid or in Geplivaly in the Dnited States. Daia fram Caldwell & Caldwell (in press)
are inchuced,

A female 230 cm in length was in captivity only three weeks before it died of septicacmia
in May. The ovaries weighed 2:3 (L) and 26 g2 corpora were lacking and there were no
follicles over (-5 mm in dizmeter. Another, capturcd in late Febroary, died in late July
when it was 244 cm in length. It was kKept with several females and one or sometimes Dwo
young males: no mating hehaviour was noted. The left ovary weighed 12-7 gand the right
G2 2 Each ovary contained about twenty follicles between 140 and 440 mm in diameter
and numersus smaller ones. No corpora wers present.

Three females, all 228 cm in length, had ovaries containing corpora and some details of
their reproductive history are available, M-28 had been in captivity Tor some months
before giving birth in May 1967 it died one year later, The right ovary (3-8 g) was dovoid
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of corpora and had many small Tallicles up to 2-0 mm in diameter, The left ovary (7-2 @)
had two protubsrant corpora albicantia (117 %6 and 10x 3% 5 mm) and superficial
scars marking the sites of three small corpora albicantia 9 5 5, 6 x4 4and 524 x4 mm
in diameter, Three [ollicles 5-0 mm in diameter were also present (Plate 11, The second
Female of 228 cm, M-WY, died in August after giving birth to 2 male stillborn calf 124 cm
in length which was conceived in the wild. The left ovary was 22-4 g in weight, the right,
71 g A well-developed spherical, pedunculated corpus luteum, 26 mm in diameter was
present in the left ovary, Four superficial scars two to three millimctres across marked the
sites of ¥ellow-brown pigmented structures 2-0-540 mum across which on section appear to
be atretic lutealized follicles. The right ovary lacked corpora and possessed numerous
follicles up to 20 mm in diameter, The third female, M-18, had besen in captivity about
twor years before it died in November. The lelt ovary weighed 6-5 g and had onc corpus
albicans 1311 mm in diameter projecting from its surface. The right ovary weighed
4:3 g and had two projecting corpora albicantia each [0 66 mm in diameter with a
similar but more compact structure.

Two pregnant females, 230 and 239 ¢m in length, gave birth afler capture to stillborn
calves of 118 and 116 cm in July and August. The ovarics of the smaller adult weighed
20 (L) and 5-1 g The spherical, pedunculated corpus lutewm in the left ovary measured
25 mm in diameter and had a central Muid-Allad cavity 53321 mm in dimensions, Two
circular raised plagues 10mm across marked the position of two corpora albicantia
10353 5 mm and 544 mm in dimension. Only a few small follicles up to 2-0 mm were
present in this ovary and in the right, The ovaries of the larger post-parturient female
weighed 13-6 (L) and 3-% g (Plate I1}. The spherical, markedly pedunculated corpus
lutzim in the left ovary was 30 300 26 mm and had a central cavity 10 mm in diameter
with fluid and mucous connective tissue. The short connecting stalk was 123 10 mm in
length and breadth. Al one pole of the corpus luteum is 2 projecting knob of luteal tissue,
10 8 & mm, separated from the main mass by a narrow connective Lissue seplum: it has
a small cavity and is presumed to be an aceessory corpus lutcum probably derived from 2
small unruptured follicle. There arc also two projecting corpora albicantia, 10824 and
L0 94 mm in greatest diameters. A few Follicles up 1o 1-0 mm in diameter were present
in both ovaries. Another female (M.11), 240 cm in length, died in September about five
days after it had given birth, The left ovary weighed 24 o it lacked corpora and had anly
few small follicles 0-5 mm in diameter, The right ovary (%-3 g) possessed a large peduncu-
lated corpus luteum 24 % 16 16 mm in greatest dimension: it lacked a central core.
The large luteal eells were heavily vacuaolated.

Female 6-68 was captured in January 1957 it pave bicth in September 1958 having mated
in captivity, The calf died after 24 hours. The female was intermittently in contact with
males until Febroary 1968 when it aborted & 48 cm foetus, and it died two days later when
240 em in length, The left ovary weighed 5-0 g and contained 2 single corpus albicans,
1077 mm in size, which formed a distinet protuberance with a crinkled surface
(Plate II). The right ovary weighed 12-3 g and the right uterine horn was considerably
enlarged. There was a pedunculated spherical corpus luteum 23 22 % 22 mm in greatest
dimensions. It lacked a central core; the glandular tissue is arranged in distinet folds with
peripheral connective lissue septa carrying large blood vessels,

Females M-17, M-T, M-7-62, M-8-62 and M-12 were 241 to 248 ¢ in length. M-17
WAS 1N CAapiivity aboutl two vears: its ovaries were small {1-45(L) and 2:25 g) and one
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Prame 11 Photogeaph of the lefr and slght ovaries of Tesfons drancadics, 2 228 omoin length, not pregnant, (b
23%emon kength, reegntly pregnant with a 116 cm foetas, §cb 2400m in length, aborted o 48 cm foens two dass
Betore deash, Gl 254 m i lengzh, Bve corporm albscantin in kef ovary, two in the right,
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corpus albicans, 133 11 » 10 mm, was in the left ovary., M-7 was capturcd in May 1963,
gave birth in December 1963 and died in June 1965, The left ovary (71 2) contained 81X
corpora albicantia varving in dimensions from 1083 8 (2), 10625 (2), to 8 3 5 mm
(2). The right ovary (3-8 g) was inactive. M-7-62 was in captivity for an unknewn peried:
the ovaries at death in July weighed 7-0 (L) and 5-3 g The left contained two corpora
albicantia, 10 =8>8 and 5% 53 mm, the right had four, 10X Tx7T, 8x 33, Bx4x4,
Bwdyd mm, M-8-62 had one large corpus albicans, 1439 % mm, in the right ovary and
a smaller, 8= 5% 5 mm, in the left: the animal’s history is not known, M-1% had a stillborn
voung in October, some months after capture, and died live months later. One large
corpus albicans, 123103 10 mm, and two smaller, cach 103< 8 % & mm, were in the right
OVALY,

A female (Mo, 178) was taken into captivity in December and was with 2 mature male
(Mo, 175) until the next February, The fernale died the following September when it had a
lenath of 234 cm and weighed 172 kg, The left ovary weighed 11-2 2 and contained five
compora albicantia, They projected slightly from the surface to form raised, puckered
plagues: their greatest diameters were: 1120100 10, B8, T 6w, [0xdxd, 5udud
mm. All had & similar appearance. The right ovary weighed 7-2 g and had two corpora
albicantia similar to thase in the left; they measored 122 10 10 and 8 55 mm (Plate
10, A few follicles up to 10 mm in diameter were present in both ovaries,

Another female 254 cm in length (M35-68) gave birth after an unknown period in cap-
tivity and died in October about four years later, The left ovary (47 g) contained [our
corpora albicantia, The largest projected Mrom the surface and measured 544 mm: the
three others formed crinkled protuberances near one pole of the ovary and were all 43
mm in greatest dimension. The small right ovary (240 2) lacked any follicles larger than
05 mm. across.

Female Mo, 73 was captured in 1963 when it measurcd 205 cm in length, 1t was exposed
intermittently {the animals were in the same tank but ofien separated by a divider) to the
same male (Mo, 75) throughout the seven years of its captivity and mating behaviour was
observed and filmed in April 1968, Mo evidence of 2 pregnancy was noted up to its death in
April 1970 when it was 259 cm in length with 2 weight of 136 kg: it had weighed 206 kg
six months before death, The left ovary weighed 945 g0 it had numbers of healthy and
atretic follicles up to 2-0 mm in diameter, One corpus albicans, 1008« 8 mm, formed a
raised plaque on the surface, Tt has a Tolded, hyalinized peripheral region 2-0 to 3-0 mm
thick with a yellow-brown pigmented central core. There were Tew obliterated blood
vessels anywhere in the structure. The pigmented material was positive to Perl’s reaction,
The right ovary weighed 3-23 ¢ and cxhibited a few follicles up to 20 mm in diameter,

Mlales

The testes of two male newborn calves of 98 and 109 em length weighed 2-45 and 2-5 g,
44 and 34 g respoctively, In a male of 148 cm the testes weighed 753 cm and 753 g1 in
males of 200 and 228 cm testis weights were 24-5 and 22-0 g in May and 26-1 and 28-1 g in
Febmary respectively, The last two animals had been transferred to Flamingo Park Zoo
where they wera in captivity for about two vears, The testes wers 8-10 cm in length; the
seriniferovs tubules averseed 70 pm o diameter and lacked a lumen, No spermatozon
were in the epididymis.
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Male Mo, 186 was caught in December 1968, and died November 1969 when it was
230 cm in lenpih and 148 ke in weight. During 1969 plasma testosterone levels were as
Collovws

January 15 ng/100 ml

April 25
July 12
August 12

September 2

Thie left testis weighed 29-1 g, the right 31-1 z. The tubules averaged 100 pm in dismeter;
the majority lacked & lumen. Mo spermatids or spermatozoa were present. Inlerstitial
oells were small and palely stained.

Male Mo, 70 was brought to Point Mugu from Gulfport, Mississippi in September
1952, Length was 212 cm and age was estimated (o be at least three vears. During 1969 and
early 1970 plasma testosterone levels were measurcd monthly, The highest level recorded
wads 167 ng/100 ml during Oetober 1969 and the low was T og/ 100 ml in July of the same
vear. The dolphin died in April 1970 from an acute clostridial myositis, At this time it
was 242 cm in length and weighed 146 kg, On post mortem the left testis weighed 26 g
The right was equally small but was preserved with an adhesion 2s a pathological specimen
could not be accurately weighed, Therefore during almost eight vears this dolphin grew
30 cmoin length but according to the plasma testosterone measures and the size of the testes
at death, sexual maturity had not vet been reached although erection, masturbation, and
even copulatery behaviour had been noticed on many oocasions. As Caldwell & Caldwell
(in press) point out, ercction is seen cven in baby dolphing, Masturbation and copulation
are frequently observed in adolescent males.

Male Mo, 72 was captured off Florida in April 1963 at a length of 215 em and a weight
of 110 kg, In October 1964 it was catheterized for a urine specimen: this apparently
ciused some stimulation and an erection followed, As the catheter was being withdrawn
the animal gjaculared 2 to 3 ml of fairly clear viscous fluid. Microscopic examination of
wet and stained smears revealed no live sperm. Thers were spermatids but no mature
sperm, The dolphin dicd after five years in captivity having reached a length of 259 cm and
156 kg in weight. Unfortunately the testes were not weighed accurately during the post
mortem sxamination but were about 4 g cach,

Male Mo, 113 was capturad on 28 June 1967, Tt died in November 1969 at San Diega, at
an approximate length of 260 cm. The following were the testosterone levels obtained for
the period March to Movember 1969 :

Mlarch 1969 392 ng/ 100 ml
April 1969 G2
June [96% Rl
September 1909 132
Chetober 1989 27
Movember 1960% 36

Aosection of the right testis, which weighed 40-6 &, showed the seminiferows tubules to
average 80 pm in diameter, The epithelium lining the tubules was single-lavered and com-
posed of cells with darkly stained nuclei: a few mitoses were present. Interstitial cells were
present but were 6-8 pm across and had only seanty cytoplasm,
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Male Mo, 175 was taken into captivity in December 1968, The antericr teetl wers worn
smeoth with the gum; extensive scarring around the snout suggested advanced age (Plate
1. In January 1969, the plasma testosterone level was 491 ng. Death occurred suddenly in
late February: the dolphin was 260 ¢m in length and weighed 199 kg, Post-mortem exam-
ination revealed a severs peritenitis that was apparently cavsed by a severe unilateral
orchitis. The left testis weighed 532 g and the right 375 g, The larger testis was sevenely
inflamed and microscopic examination revealed generalized bacterial infection of the
tizsue, The smaller right testis was not inflamed but no semen could be observed when the
testicle and epididymis were bisected. In a section of the normal testicle scminiforous
tubules gveraged 120 pm in dizgmeter, most had a lomen and the epitheliom was two or
more ¢ells thick. Some spermatids were present and & few attached spermatozoa, Mo sperm
were in the epididymis. Interstitial cells were 8-10 pm indiameter with a granular cytoplasm.
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Male Mo, 75 was captured off Gullport, Mississipp in Seplember [963, The dolphin
weighed 114 kg and was 218 ¢m in length, It was maintained in a tank with female Mo, 73
for most of the time until the summer of 1960 when it weighed 177 kg and was 273 cm in
length, At this time the animal was moved to a larger pool containing several females, The
trainer who had been working with this animal For about theee vears noted that it appeared
to have grown considerably during 1968, Plasma testosterone levels wene thercfore taken
monthly from March [962, These values are presented in Fig, 20 In April 1970 the delphin
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was 290 cm in length and weighed 216 kg, It has remained in the same tank with no other
adult male and with never less than theee large females since the summer of 1969, Mating
accurred on several occasions at irregular intervals throughout this period with at least
twe large females one of which was Mo, Bl and the other was a spaved female, 1T was
abserved that the male was always sccompanied in a particular slesping position in the
tank by female Mo, &1 directly on the right side with the spaved female further away
(1-2 m} on the left and with the other females aslesp or circling 5-15 m towards the other
side of the 17 m tank, The amount of sexual activity and erection displayed by this adult
male was much less than thal vseally exhibited by voung adolescent males, An attempt at
clectro-gjaculation of this male in August 1970 was unsuccessful ; later it was found that the
plasma testosterons was at a low level at that time, and it bas remained low. In the summer
of 1970 it was suspected that Mo, 81 a 224 kg, 250 cm female was pregnant. Standard rat
and immunelogical pregnancy tests were negative but the pregnancy was later confirmed
radiclogically, The dolphin deliversd a female calf sometime during the evening of 3 Mov-
cmber or the morning of 4 November. Four months after birth the calf was apparently
Realthy and was still being suckled (Plate 15, At six months of aee it had reached a lengih
of 168 ¢cm and had begun supplementing its milk diet with small fish,

Adult male Tursiops are not senerally preferred foc display purposes as they often
interfere with the show routings. Brown & Morris (1956) wrote: It has proved embar-
rassing to the public to have the big males come to the sucface during feeding shows,
ignore the routine, and attempt mating with a struggling cel.” The only additional dead
adult alout which we have information (from B, L. Brownell) is of a 303 cm Teesiops gilli
in captivity for nearly three years which died in March with testes weighing 536 (L) and
390 g, Sperm were present in the epididymides.

Discussion

Birth in specimens of Twrsiops fruneaius captured in Florida waters and subsequently
maintained in captivity in the United States and in England occurs most frequently in the
periods February to May and September to November, Length at birth of the neonates
falls within the range of 98-126 cm.

Female Tursfops do not reach sexual maturity undil a length of about 220 em has been
attained although two females of 230 and 244 em, kept only for short perieds in captivity,
had ne corpora in theie ovaries. Differences in growth rate due to availlability of food,
genstic and endocring influences, and discase could affect length at puberty, One femals of
22E cmowhichhad given birtha vear belfore death had four corpora albicantia smaller than and
additional to the one presumably associated with the last pregnancy, Ancther fomale
259 ¢cm in length, on the other hand, had only one corpus albicans.

The inerease in length for any year of a dolphin's life is not known with any accuracy,
Reoords of strandings on British coasts (Harmer, 1927; Fraser, 1934-1953: and Fraser
(pers, comm.)) suggest that young T. frameeinr increass in length by 30 em during the first
year after birth. B, Clark (pers, comm.) has informed us that young Tursiops at Miami
Seaquarinm have reached a length of 180 cm by 18 months after birth in captivity. If such
a growth rate were maintained, seaual maturity could be reached, assuming & birth length
of 100 em, in the fifth year of lile. Growth of adolescents in caplivity, however, appears to
be at a much slower rate: 205 to 259 cmoin 7 years (female), 215 to 259 in 5 vears (male),
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218 to 290 em in ¥ vears (male), 212 to 242 em in 8 years (male), Even allowing for cffects
of captivity, these growth rates of between about 373 cm and 7-5 em per vear sugpest
that Tursiops attaing sexual maturity at an ags older than that of six vears, the cstimate
given by Slijper (1962), The final length reached by adult western Atlantic Tursiops frune-
afeer 15 not known but females longer than 260 em (True, 1391) have not been recorded,
In the eastern Atlantic, Fraszer (1934) has reported a stranded female of 250+3 cm and alzo
(1953) a female of 294 cm with ovaries lacking follicle: and corpora. The Tursiaps popula-
tion in the castern Atlantic appears to comprise larger animals, As regards the population
in Florida, if sexual maturity in females is reached at a length of about 220 cmoand final
length is about 260 cm, then the length at sexual maturity as & percent of total length is
ad-h, Laws (1928) has derived similar figures Tor Globicepiala melaena (3007 and Stenelfa
caerilo-glhuy (e, 3700,
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All the avaries of the sexvally mature females exhibit at least one corpus luteum and up
to seven corpord albicantia. The nuomber of corpora albicantia does not increase in relation
e the length of the dolphin (Fig, 3). There is some evidence that the corpus albicans of
odontocetes persists throughout the life of the animal, as it does in msyticetes (Harrison,
19459 Sergeant, 1962, Slijper, 1906; Harrison, 196%). The corpus luteum of Tursiops
persists throughout pregnancy and in the present spesimens appear to shrink rapidly
during the three post-parturient years. A graded series of corpora albicantia, some almost
certainly related to known pregnancies, can be established on histological appearances for
@s [ong as ten years. I all the corpora albicantiz were those of previous pregnancies, then
ovulation would scem to be induged, as in some other odontocetes (Slijper, 19661, There is
ligtle evidence of regular cyelic ovalations, if their corpora albicantia were also 1o persist,
but pseudopregnancy is not impossible, The growth rate in caplivity certainly susoests that
a female could have up 1o seven pregnancies whils increasing in length from 220 em to
260 cmi: and there 15 no resson to assume 4 steady rate of growth. The fndings tend to
suppaort Slijper’s (1962) estimate that the number of young per cow in Tursiops truncatis is
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about cight in a lifetime. They also indicate that in some animals at least inhibition of
ovarian activity may occur during captivity,

In several odontocetes, the left ovary is often larger than the right and contains cither all
ar the majority of the corpora albicantia (SHjper, 1949; Harrison, Boice & Brownell,
1969, Ohsumi (1964) placed Twrsiops franeadis in his Type 1L of “accumulation curves"
in cetacean ovaries, “For relatively long time, ovulation oceurs only from the let ovary,
but alter attainment of maturity of the right ovary, corpora accumulation of the right
becomes more frequently than the [eft." In our series of 18 females over 215 em in length,
where weights are available, 12 had heavier left ovaries and six had heavier right ovaries.
Out of 16 adult females, @ight animals had corpora in only the left ovary, threee had them
in the right ovary only and five had them in both ovaries. There were altogether 34 cor-
pora in left avaries and 16 in right ovares distributed in mumbers as shown in Table 1
Our findings do not confirm those of Ghsumi (1%64) but do indicate some preponderance
of activity 1n the lelt ovary.

Tanrne 1

Dierribuiion of corpora fides end corpora albioaeris fa folt and rieht ovaries
af Tursiops froncafus

Lefi ovary Right aviry Roth avaarics

only only Lefi Right

1 1 1 1
1 2 1 1
i 3 1 2
3 2 4
3 3 2
K|

]

&

Bumber ol dalpihims b 3 J

Evidence of production of spermatozoa is lacking in captive Tursiopy trumcaiuy of
lengths of 230, 242, 250 and 260 cm. The testes in these dolphins weigh 25-40 g, they arc
histologically inactive and the plasma testosterons level is low in thres animals throughout
the periods it was estimated. One of these dolphing, with a length of 242 em, had been in
captivity for nearly cight years and its age at capture had been estimated 1o be at least three
vears. Harrisen, Boice & Brownell {(1969) found no evidence of spermatogenesis in the
testes of males of T frmeaduy, 7. eatalanio and T gifi witl lengths of up o 234 cm,

ergeant (1962) has found that male Glebicephale melaena do not reach sexual maturity
until about 11 years old.

A male of 260 cm length had much heavier testes (332 and 375 g in February) than
those of the shorter delphing: its tooth wear sugoested that it was an older animal, Histo-
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logically, one Lestes appeared to be virtually inactive with no spermatozoain the epididymis
the ather testis was diseased. Plasma testosterone was not markedly raised (491 ng/100 ml),
although much bizher than values of adolescent animals, Ancther male was sexually active
at & length of 200 em when it is known to have impregnated a female which gave birth in
early Movember 19700 Plasma testosterone levels were highest (14002400 ng/ 100 ml)
m Seplember and Oectober 1909 and in April and May 1970, The gestation peried in
Tursiops truncains has been given as about 12 menths (Essapian, 1963 Harrison, 1969)
and possibly as long as 13 menths (MeBride & Kriteler, 19517

It 15 not knewn whether or notl male delphinids are sexually active throughout the year.
The testes of some dolphins are remarkably large when known to be active, Ridgway &
Cireen (1967} observed that adult male Lagenorionchus abfiquidens and Delphinus delphis
caught during the Californian summer had active testes weighing as much as 140 kg cach,
They suggested that male Defpliins exhibit an annual rhythm with breeding astivity in
mid to late summer. Harrison, Boice & Brownell {1969) have reported that the testes of
adult Dedphines can together weigh as mueh as 242 kg and are active during mast of the
year but are heaviest in the Californian winter and spring. They also describe Tursiops
Zifli as 302 and 333 e which had active testes together weighing more than 141 kg in
March and Oetober, The present findings suggest that male Trrsiops frmcains in captivity
for varying peniods do not reach sexual maturity until about 260 ¢m in length and at least
ten years of age. Plasma testosterone level appears to be greatest during September and
Oetober and in Apnl to May in animals kept in California. This correlates well with the
periods when the largest number of young have been born in captivity,

Summary

The characteristics of the ovarics and testes are described in 22 female and 11 male
Bottlenose dolphins, Teesiops truncatus, all originally caught off Florida or Mississippi.
Al the dolphins had been in captivity in the United States or England for pericds varying
from a few days to about ten vears.

Birth has been recorded during every month of the year but occurs most frequently
during the periods Februzary to May and September to Movember, Length of neonates is
between 98 and 126 cm. Some evidence suggests that there is an increase in length of
about 30 cm in the first vear of life and in captivity & length of 180 em can be reached after
| & menths. Thereafter the growth rate in captivity appears 1o slow; one female took seven
vears to increaze from 205 to 25% em and annual increments in males varied from 3-5 1o
-0 em, Sexual maturity, as judged by ovarian activity, develaps after females are about
23 em in length but may be delayed until they are 244 cm. 1t is estimated that fomales can
become sexually active in their fifth vear, but thers may well be same variation. Males
exhibit testicular activity when some 260 cm in length., In captive males the svailable
evidence suggests that sexual maturity is not reached until they are at least ten vears old.
Plasmna testosterens levels in a captive male of proved fertility are highest in the pericds
April 1o May and September to Octaber,

The left ovary exhibits a preponderance in weight in 669 of adult females and 34 cor-
pora are in the left as opposed to 16 in the right ovary. The corpus luteum of pregnancy
persists in a histelogically active state until term when it is 25-30 mum in diameter. Tt
shrinks rapidly Lo a corpus albicans of between 5 and 9 mm diameter over about two years

2d
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and remains that size or shrinks further to about 4 mm across, possibly depending on sub-
seruent reproductive events, Mo evidence is found of 2 corpus luteum of an infertile cycle:
all corpora lutea present are related to pregnancies.

Gratelul thanks are expressed to Marmelund of the Pacific, Marineland of Florida, Mizmi
Seaquarium, Flamingo Park Zoo and to R. C. Boice, R, L. Brownell, I}, A. McBrearty, F, C,
Fraser, W, G. Gilmartin, J. G. Simpson and W, Walker who have helped us with specimens and
information.

REFERENCES

Asdell, 5. A, (1%83). Parrerns of marmraiian roprosiecsior, 214 od, Londen s Constable,

Brown, D, H. & Maeris, B 8, (19568). Observations of captive and wild ceticcenns, F, Maowesied 373 311-324,

Caldwell, M. C. & Caldwall, Ty, B (In pross). Behaviar of marine mammals, Tn Mammads af the seas Molegy ard
meedliciee, Ridgway, 5. H. {Edl). Springfield: Charles ©, Thonas,

Dremrerion, J. AL & Austing F, G O5T00, Cuantitation of plasma testesterone by improved competitive protein-
binding techniguee, Ol Chen, 163 111-117.

Brsapizre, F. 5, (1961, Obstrvations on abnormalities of paruntion in captive bottbe-nosed dalphing, Thesinps
Teurienefies, and concurrent behavior of other porpotsc. o, Marmomd. ddz 405414,

Fraser, F. CL01934). Beport on Cetaoa stranded on the British coasts From 1927 40 1932, Sep. Sr. Mus. nee. 5,
Ma. 11; 141,

Fraser, F. C. (1%48). Repart on Cetncen stranded on s British coasts from 1933 1o 1937, Bep, Sv, Mice, o, Hist,
Mo, [2: =56,

Fraser, F, C, {1355, Heport on Cetacea stranded on the British coasts from 1938 (o 1947, Rep. B, Mur, sar, i,
Mo, 13 148

Harmer, 5. F. (1927} Beport on Cotaces stranded on the British coasts from 1913 1o 1926, Nep. Sr M. sal. Fise,
P, 10 1501,

Harresom, T, L0890, Observations on the female reproductive organs of the Cuaing Whale Glabdieephala mefvem
Traill. f. Anes, 83: 2533243,

Harrizon, K. L (1969, Feproduction and reproductive organs, In The Sl of marine sgmmals Chapier 82 253-
g Andorsen, HLT, (B, Mew York and Londen: Academic Press.

Narrizan, B. 1., Beige, B, O & Brownell, . L. Jr. (19690, Reprodiection in wild and captive delphins. Narare,
Langd, 2283 1143-1147.

Latws, B ML (1956). Grrovwth and sexual matanity inoaquaris mamamals, Netare, Long, 1782 195-194,

Laene, B {1505, Observations on osaiine mammsals in Florida waters, Sl Fla Sr Vs, bigd, Sci 00 131-181

MeBride, A, F. & Friteler, L (1951}, Observadions on pregoancy, parturition and pestnasa] behaviour in the
Bartibenose dolphin. L Aeaiewd, 320 251-264,

Crhsimi, &, (1964, Compaeizon of maturity and accumulation tate of corpora albicantia beiwesn the lel and
nght ovards in celeos, Scienr. fep. Whaler Res, fasd, Tokpo 18: 123145,

Hidpway, 5. H. (19655, Medical care of manne manunals. S Aoe wed, g, Aszs, 147 1077- 1045,

Ridgaay, 5. H, & Green, K. F. (1967). Bvidance for o sexual chyihm in male porpoises, Laperosipio oblis
rraideny amd Delphimes dedpiils baledy, MNore SHvaelllimesiiid, 56z 1-8.

Berpeant, Th B (1962, The hiology of the palal ar poihead whinbs rimbdeprnkels mefreea {Traill} in Mewfoundiand
witers, Jwdl. Fivk, Res, Bof Can. 1320 | -84,

Sligper, Eo J. (1939, On spme phenomenn conserming pregoancy amd parturition of 1he colaces. M. Dievk, 20:
416448,

Slijper, E. 1. {19623, Hhakes. Londan: Huichinzan,

Elijpeer, B L (1966} Functionnd morphology of Ui reproductive system in ostaoss, In Bales, dalpbing and por-
Podses, Chapter 152 Z97-31%, Maorrs, B 5. (L), Berkeley and Los Angeles: University of Colifornia Press,

Tavaolga, M. C. & Fispian, F. 5. (1957, The behavior of the battle-naosed dolphin {Yiesiops francrivs]: mating,
pregnaney, pariurition and methes-cang behavior, Zoslaglea, NV, 421 11-31,

Troe, F, W, (1531 Obsgrvations on the life histary of {he botilenose porpoise. Froe, D05 mefe, Mys, 13: 197-204.



