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Abstraci—]. Concentralions af ammonia-nilrogen, areas-nalrogen and uric acid-pilrogen are given for
urine samples collected from four gresn turtles canphi on their feeding grounds in e Mzkito Cays,

Miaragua,

2. OH the three components measured, urea & presemt in the highess concentrations and ammonla

in the lowest,

3, The pH of the arma varies [rom 5.5 1o B9 Both palesyellow and dark-green urine were observed.

INTRODAUCTION

The nitrogenous waste products in the urine of the
green turlle, Chelonia mydas, have been poorly atud-
sed. Khalil (1947 reported tlat the major excreiory
product of the green turtle wos smmonia; uric acid
wis found in small guantities: and wren was absent
in three of the four tortles that he sampled. These
results are puzzling for several reasons, First, in
Danigler’s [(1976) thorough review of replilian
nitrogen excrefion, thers 8 oo reference to any tortle
that excreted as misch of its total pitrogen in the form
of ammonin-pitrogen as Khald (1947 reported for the
green turthe (3% Danteler (1976) also reports that
freshwater furtles excrefe urea in comcentralions
nearly equal to or greater than thoss of aminonis
Simee sea turthes are believed to have evolved from
. freshwater forms (Gaffpey, 1975, and since there &
na obrvions selective advantapge for furilss 1o bacome
ammonkotelic in the marine environment, Khalil's
findings (1947) are indeed curiows.

Second. it i well known that green turiles can live
up o 2 months o of water if turned on their backs
and kept in the shade (Caer, 1954), It was this charac-
teristic that made the green turtle a very valuable
source of fresh meat for the early explorers of the
Caribbean and other regions. If ammonia were its
mor excretory product, the green turtle would soon
succumb wunder these storage conditions from dehy-
dration and/or auto-toxicity.

During August 1978, [ had. the opportunity to
gather addifional datn on the nitrogenous waste

products of the green furile during an BV Alpho
Helix eruise 1o the Miskite Cays, Micarngun, the
major feeding grounds of the green turtle in the
Caribbean

MATERIALS AND METHODS

Four sub-adult green turtles racging in size from 50 to
Gk kg (shres females and one male) were purchased from
Micaraguan tortlers in the Miskile Cays. Uring samples
were collected 35 they were spondaneoasly excreted, and
amionla, ures and urk: skl analyse were condocled
within 15 min af collection. Urine samples were collacted
from the day the tunles were taken oul of the water until
3 days later: Duaring that period, the tartles wers kepl on
thear backs and regularly rimsed with sea water, bal did
nd drink. All fwrtles contisued fo wrinate during this
poricd, Ammomia, wrea amd wric acid were analyzed with
Mannbeim Bochringer kits (Mo, 123857, 166421 and
24737, respectively; BMC, 9115 Hagee Road, Indinna-
polis, TN 46250, US AL Analyses were run in duplicare
with less than 1%, varition bsteeen replicates

RESULTS AND DNSCLUSSION

The amounts of ammonip-nitrogen, Ores-nitrogen
and wric acid-nitrogen found in slx samples of wrine
collecled from four turtles are shown in Tahle 1.
Although there is considerable variation among the
samples, and even in those from mdividual turtibes,
emmonia concendrations clearly are minor comparesd
with urea and uric acid. Thos the resulis presented
here do ned ngree well with those of Ehalil (1947,

Tabdz 1, Concentrations of ammonin-nitrogen, urea-niirogen nod uric acid-nitrogen in six urine samples
from four green tartles, expressed |n mpid]

Turtle Days out Ammonia-M Urea-M Urle achd-
number Sex pH Colir of waker {engsdl) g/l (gl

1 T Eh Cireon - | 19 3608 &4.50

i ¥ Ba Gireen I3 0,18 1577 12,56

2 w BE e 3 2.74 4182 20006

3 7 B3 Green z 1.49 | L2 1242

4 3 L1 Yellow i R AT.33 16,11

4 3 55 Yitlbow 3 343 137.35 17.20
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but do ngree with what 8 koown of the excretory
praducts of other turtles (3ge Dantrer, 19761 and with
ihe osmoregulatory demands of the preen rorife’s
mrine habiat.

The results reporied bere are based on samples col-
lected externally, while Khalil's (1947) work was
based on urine collected from the bladders of tartles
shortly after their death. Therefore, our results are
not directly comparable. However, Khalil (1947
refers o work done by Lewis (1918) on urine samples
from the bladders of green turtles, In his paper, Lewis
(1918) does not identify his study animal as to species,
or even to habitat, but oaly states his work was done
on “turiles”, Assuming that Khalil {1947} had gpood
reason to assign Lewls' work to Chelonia mydas, we
can consider Lewis’ results bere. His data on samples
from the bladders of two urtles also conflict with
Ehalil's [1947) and support mine in that urea was
the major component in the orine. Howeves, uric acud
and ammonia were found in nearly equal concen-
trations; the ammonia concentrations were higher
and the uriv acikl concenirations were bower than
those values reported here.

There is no clear correlation between the concen-
tration of urine componenis and the length of time
the turtles were out of water, Other studiss dealing
with urine samples from turtle bladders have shown
an increase in oric acid production with dehydration
(Dantzler, 1976 However, spontaneously excreted
urine samples connot be used to measure Encreases
in wric ackd production with debydration because the
uric ackl crystals can be held for long periods of time
in the bipdder, and thus would net be detected in
excreted urine.

An unexpected stpect of my observations B the
varintion in the color and pH of the urine, The turles
that we bad on board the Alpka Helix (approx 10
animals} excreted either dark-green, clear urine or
pale-yellow, clear urine, There was no cerrelation
between the color of the urine and the sex or size
of the tartle, or the length of time it had besn out
of water, The data in Table 1 suggest a correlation
beiween color and pH, bul the sample size B oo
small to drow definite conclusions. Ehalil [1947) also
reported waristion im the pH of the orine from his
four turiles: 44, 44, 45 and 8.5 Unfortunately, he
did mot record the color of the urine, Althowgh miost
of oar turtkes excreted green urine, green urine s nod
the norm throughout the green furtke's range. During
my 18 months' work with green turtles on their fied-

ing grounds in the southern Bahamas, T observed
urine from many turthes, and it was always pole-yel-
low, The color of the uring may be doe to diet, bot
it is pndikely that it resulis from a major dictary differ-
ence. The turtles in the southern Bahamas fed almost
entirely on the sengrass Thalassia festudinum. & dead
turtle that 1 observed during the Afpha Helix trip
had green urine in s bladder and had T. testudinem
throughout the length of its gur. Alsa, green turtles
in the Miskito Cays region are quite consistent in
their dists (Mortimer, 1976

In summary, urea 8 the major piltogenous waste
product excreted by the green tartle, with uric scid
second in importance and ammonin ocourring in only
minor concenlrations. As is common in ather reptiles,
the mitrogenous products produced by the kidnevs
and stored in the bladder may have differend relative
concentrations &5 compared wilh excreted  uring,
becauze of selective reabsorption in the urelers and
bladder. Also of interest s the wide pH range and
celor variation of the arine.
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