






































































I believe our practice of regular water changes has been 
the basis of our success with these rays. Our major set­
back occurred when a new low-pressure blower system was 
installed to replace our air compressors. Apparently an 
organic evaporate--either from the PVC tubing or the linkage 
sealants--poisoned the rays in three different areas of the 
building. The adult breeders died overnight, and two tanks 
of juveniles were seriously distressed until massive water 
changes were made. 

These rays are easily sexed, even at birth. Males have the 
inner edge of the pelvic fins rolled into copulatory claspers. 
In juveniles, these claspers can be seen in ventral view, 
but in adults they are enlarged sufficiently to be seen from 
lateraland even dorsal views. 

Copulation has never been observed and recorded in this 
family, but the onset of breeding is usually evidenced by 
prominent bite marks around the edges of the female's 
disc. Breeding activity has usually been during the months 
of October and November with births following in the spring. 
Gestation appears to be between four and five months' 
durat ion. There have been six litters born at Belle Isle, 
consisting of 20 offspring. Litters have ranged from two 
to five in number, with the most frequent nuffiber beinq three 
(i.e., 2,3,4,3 ,5,3). 

These rays can be difficult to induce to feed. Acclimated 
individuals eagerly eat redworms, nightcrawlers, and fish 
either alive or dead. Newborn and recently imported specimens 
pose special problems. The only food our newborns have 
initially accepted has been mashed minnows. Oddly enough, 
dead whole or chopped minnows are not accepted until they 
have been mashed. Once feeding begins, new itens are 
quickly accepted by the babies. Larger rays usually begin 
feeding on diced whole fish. Established rays are quite 
proficient at catching live fish between their disc and the 
tank walls. Interestingly, stomach analysis of wild rays 
give no indication that fish are ever eaten. 

Captive rays are gluttonous fedders, and care must be exer­
cised that all rays are satiated. The slightest hint of the 
pelvic girdle protruding on the dorsal surface signals 
trouble. As a precaution, water changes should be increasec 
and the ray watched closely to be sure it receives its share of 
the food. Rays quickly become tame and will beg for food by 
splashing at the tank surface. Many rays accept food offered 
by hand. 

Although the bony sting or barb is a formidable weapon, its 
utilization in captivity probably would require considerable 
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provocation. Most human injuries occur when rays are 
stepped on by waders. Occasionally, though, while being 
netted, a frantic ray has been known to imbed its barb 
deeply into a wooden net handle. The force of imbedment, 
the serrated edges of the barb, and the associated venom 
make resultant human injuries of serious medical concern. 
Without expert medical care, roany deaths have occurred 
in remote parts of South America due to shock and associated 
infections. 

All things considered, the freshwater stingrays can be 
important display animals in any aquatic menagerie. However, 
emphasis must be again placed on the impor~ance of regular 
water cha~qes to reduce the effect of organic ?Ollution and 
nitrogenous metabolites on these delicate fish. 

THE END 

SPECIAL NOTICE 

Addendum from the Seattle Aquarium in regard to the following 
article: 

"A Review of Larval F;i.sh Rearing Techniques Used 
In Obtaining a Larval Series For Descriptive Purposes: 
The Seattle Aquarium Technical Report No. 2" 
by Janet M. Ilg, Steven F. Borton, John w. Nightingale 
Published in DRUM AND CROAKER, Volume 19 (79), N~er 1. 

The Seattle Aquarium and the Vancouver Public Aquarium 
have been cooperating over the past year on studies of 
larval fish and octopus rearing techniques. Through an 
oversight, an article published in the last issue of 
DRUM AND CROAKER by The Seattle Aquarium (Ilg, J.M., 
S.F. Borton, J.W. Nightingale, 1979: A Review of Larval 
Fish Rearing Techniques Used in Obtaining a Larval Series 
for Descriptive Purposes), neglected to give appropriate 
credit to Jeff Marliave of the Vancouver Aquarium for 
the design of various tanks and equipment used in our 
study. For a discussion of Jeff Marliave's larval rearing 
techniques and apparatus, please see his article: Marliave, 
J.B., 1976: Laboratory Rearing of Marine Fish Larvae, 
DRUM AND CROAKER, 16(2): 15-20. The Seattle Aquarium 
wishes to apologize to Jeff Marliave and the Vancouver 
Aquarium for this oversight. Their information, 
assistance and cooperation have been invaluable. 

DRUM AND CROAKER 33 



OCEANARIUM FACT SHEET 

Mark Suiso 
Ocea narium Curator 

Pacific Beach Hotel 
Honol ulu, Hawaii 

Our Oceanarium was conce ived and planned by Mr. H. T. Hayashi 
after visiting several aquaria in the orient. Construction 
began by digging the salt water well for the Oceanarium. It 
is 270 feet deep, that is, almost as deep as the Oceanarium 
Tower is high. It is one of the deepest oceanariums in the 
world at 26 feet. It is 52 feet long and 32 feet wide and 
holds 280,000 gallons of salt water. 

The Oceanarium is constructed o f steel-reinforced concrete. 
The windows are made of acrylic and each one is 12 feet long 
and 6 feet high. The bottom windows are almost 7 inches thick 
and weigh 1 1/2 tons each. Each bottom window is subject to 
47 tons of water pressure. The upper windows are 4 inches 
thick, weigh 1 ton and subject to 14 tons of water pressure . 
The concrete walls and floor are coated with a special epoxy 
and then covered with a blue vinyl on the walls. 

The salt water from the well cascades at the waterfall on the 
third floor. The pump is capable of filling the Oceanarium in 
3 hours if flowing at its maximum rate . The water flows 24 hours 
a day and can be bubbled for effect or aeration when desired. 

The fishes in the Oceanarium are caught by local fishermen in 
Hawaiian waters. They are currently fed at 9:00, 12 noon, and 
3:30 p.m. We are contemplating an evening feeding as well. 

The surgeon fish are identified by a spine at their tail and 
have very small scales. Fish such as the tangs, maniniv palani , 
kala, and moorish idols are surgeon fish. In the Oceanarium 
they are fed green vegatables, seaweed v and bits of crab and fish 
as well as koi food and our special mix. 

The trumpet fish is a long and unusual fish. In the Oceanarium 
we are feeding our trumpet fish live baitfish. 

The trigger fish or humu humusv as well as the file fish, have 
a very rough skin an<rsWim without using their tail very much. 
The humuhumu-nukunuku-a-eua'~ is a famous example of this group 
of fish . In the Oceanarium they are fed squid, crab, and our 
special mix. 
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The jacks or papio are popular game fish. We have several 
examples of these fish. Any fisherman can point them out. In 
the Oceanarium they are fed squid and pieces of fish. 

The mahi mahi and tunas (ahi and kawa kawa) are not normally 
seen in oceanariums. The mahi mahi will always be near the 
surface. This is normal for them. The tunas are fast swimmers 
and will roam throughout the Oceanarium. In the Oceanarium, 
they are fed squid and fish. 

The octopus is usually a shy animal and needs a hole and rocks 
to hide in and protect itself from papios and eels. We are 
feeding it crab. 

The butterfly fish and colorful yellow fish, of which we have 
many types, are being fed koi food, tiny shrimps, pieces of 
fish and live corals. 

The lobsters, crabs and other animals such as star fish are 
scavengers and clean the Oceanarium of leftover food. They are 
occasionally given portions of fish and squid. 

The menpachi are also called (u'u or soldier fish). They are 
most active at night. Most red fish are active at night. We 
are feeding them squid, shrimp and our special gel mix. 

The hinaleas or wrasses are slimy fish, but many of them are 
very colorful. They also are very similar to the parrot fish 
or uhus. These fish are fed a variety of foods. 

The goat fish are identified by the two whisker-like barbels 
under their mouth. The kumu, moana and weke are all goat fish. 
They are fed tiny shrimps, fish pieces, koi food and our special 
gel mix. 

The eels are vicious-looking and have sharp teeth but are really 
very shy. They are most active at night and will occasionally 
catch a sleeping fish. We feed them pieces of fish and squid. 

The puffers and box fish are also unusual fish that enjoy rest­
ing on a ledge or rock. They have sharp beaks and are fed 
crabs, sea urchins and squid. 

Moi, or threadfish, was a favorite food fish of the ancient 
Hawaiians, as it is today. It is a silver-grey fish with a 
series of whiskers under its chin. In the Oceanarium we feed 
them shrimp, squid, and our special gel mix. 

The damsel fish or mamos are a small fish, usually about 3 
inches long. They are usually in schools. We have several 
types of damsel fish and they are fed koi food, our gel mix 
and tiny shrimps. 
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The sharks are called mano in Hawaiian. They are graceful 
swimmers and we feed them in the evenings with pieces of 
fish and squid. 

The rays are also graceful swimmers. They are not aggressive 
feeders and must be hand fed crabs and squid by the divers. 

The mullet and awa are large silver-grey fish that swim near 
the surface. In the Oceanarium they are fed koi food and our 
special gel mix. 

The turtle is an endangered species and is protected by federal 
law. We feed the turtles our special gel mix and green vegetables. 

The scenery was created by Rush Studios of Chicago. They have 
made several scenes in oceanariums around the world. The scenery 
made of fiberglass, with only a few real corals added. 

We will be doing special underwater shows and may soon have a 
mermaid. We will announce up-coming shows. 
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Abstract: 

EXOPHIALA-LIKE FUNGUS IN AN ALEWIFE 
Alosa pseudoharengus 

Dianne Lieberman, D.V.M. 
Greg Early, Curatorial Biologist 
New England Aquarium, Boston, MA 

An alewife, Alosa pseudoharengus, from a captive 
school in a marine display tank at the New England 
Aquarium revealed an Exophiala-like fungus on 
histopathologic section of the cardiac tissue. 
Naturally-occurring cases of Exophiala, also from 
public aquarium display tanks, have been reported 
in eight genera of captive fish, and the infection 
has been experimentally reproduced in six genera 
of fish. Histologic techniques as an addition to 
standard aquarium postmorturn procedures proved to 
help in obtaining information. 

The alewife was obtained during a collection trip to the Bourne 
herring run in Bourne, Massachusetts, on May 21, 1979. All 
fish were removed from 17°C fresh water and transported via 
truck to the New England Aquarium. The fish were acclimated 
to 30 ppt salt water and introduced to the display tank after 
being given a formalin dip (250 ppm/l hr) as prophylaxis against 
parasites. The display tank contained 2,500 gallons of _salt 
water with a biological undergravel filter and consisted of a 
community of juvenile menhaden, alewife, and kingfish. During 
a three-month period, the average water temperature was 19.25°C 
(range 16°-23°C), the average pH was 7.8, the average ammonia 

was less than 100 ppb and the average salinity was 30 ppt. On 
November 11, 1979 the female alewife of this report was found 
dead in the tank and submitted to the curatorial laboratory 
for examination. 

Externally the fish was in good flesh with no external signs 
of trauma. The fins were clear with no signs of hyperemia. The 
gills appeared slightly congested with no defects or parasites. 
Opening the body cavity revealed an unusually large amount of 
clotted blood. The body and musculature were firm and had good 
texture. The heart had a granular grey, slightly raised area 
occupying the dorsal/caudal one third of the ventricle. On cut 
surface the lesion appeared superficial with little or no in­
vasion of the spongy layer of the heart. Impressions of organs 
and blood smears revealed no significant information. Tissue 
specimens of heart, liver, kidney, spleen, and gastrointestinal 
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tract were fixed in buffered 10 percent formalin and submitted 
for histopathological examination. 

Examination of the hemotoxylin and eosin stain section of the 
ventricle on low magnification revealed a dense cellular re­
action in the cortical layer. On higher power examination, 
pale brown hyphae could be seen within a population of macrophages, 
lymphocytes and neutrophils. With a PAS stain the hyphae were 
easily visualized being branched and septate, measuring 1.5-2 
microns with internal oval bodies. The hyphae were seen diffuse 
through the cortical and spongy layer of the ventricle and also 
the smooth muscle and elastic tissue of the bulbous arteriosus. 
Granulomatous tissue reactions and necrotic foci with occasional 
eosinophils and giant cells were seen predominantly in the cortical 
layer. No related lesions were seen in the gill, kidney, liver, 
spleen, or gastrointestinal tract. 

Natural cases of Exophiala have been reported in cod Gadus morhua, 
scup Stentotomus versicolor Mitchell, seahorse Hippocampus hud­
sonius DeKay, sargassum triggerfish Xanthichthys ringens (L~ 
sebae clownfish Arnphiprion sebae (Bleeker) (1); cutthroat trout 
Salmo clarki Richardson, lake trout Salvelinus namaycush (Walbaum) 
(2); and channel catfish Ictalurus punctatus (3). Experimental 
infections of the disease have been induced in channel catfish, 
white catfish I. catus (L.), bluegills Lepomis macrochirus 
Rafinesque (3)~ murnmichog Fundulus heteroclitus (L.), winter 
flounder Pseudopleuronectes americanus (Walbaum) , and cunner 
Tautogolabrus adspersus (Walbaum) (1). 

Morphologic identification of the hyphae as Exophiala-like fungus 
was done by Dr. Richard Wolke of the University of Rhode Island, 
Department of Pathology (1). Exophiala sp. belongs to the Fungi 
Inperfecti, order Monilales, family Dermatiaceae (4,5). Culture 
and growth of the fungus was not done, therefore a definitive 
identification cannot be stated. Gross and microscopic lesions 
associated with natural cases of Exophiala fungus have been 
reported observed in piscine spleen, heart, lung, kidney, and 
swimbladder (1) . In the alewife Alosa pseudoharengus of this 
report, the heart was the only major organ invaded by the fungus. 

The relationship of a fungus to the pathologic process can be one 
of three: saprophytic, a primary pathogen, or simply an oppor­
tunist. A full answer may only be obtained by description, 
isolation, and identification of the organism, reinfection of 
fish of the same species and reisolation and identification of 
the organism, in addition to gross and histopathological examin­
ation (4). This is a research endeavor. 

This case demonstrates the value of histologic techniques in 
addition to standard aquarium postmortum procedures. Even though 
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a definitive diagnosis cannot be stated, the additional 
information obtained from histopathology adds value and per­
spective to the clinical history of the display tank system, 
and to the list of fish species in which this agent has been 
reported. 

The authors add a special note of appreciation 
to the Department of Pathology at the Angell 
Memorial Animal Hospital for the generous 
use of their histology laboratory in the prep­
aration of the specimens of this report. 

1. Blazer, V.S. and Wolke, R.E., An Exophiala-like fungus 
as the cause of systemic mycoses of marine fish. 
Journal of Fish Diseases, 2, 145-152, 1979. 

2. Carmichael, J.W., Cerebral mycetoma of trout due to a 
Phialophia-like fungus. Sabouraudia 5, 120-123, 1966. 

3. Figan, N. Systemic mycoses in channel catfish. Bulletin 
of Wildfish Diseases Assoc. 5, 109-110, 1969. 

4. Wolke, R., Pathology of bacterial and fungal diseases 
affecting fish, p. 33-117 in Fish Pathology, Ribelin 
and Magaki, edit., University of Wisconsin Press, 1975. 

5. Reichenbach-Klinke, Fish pathology. p. 129. 
T.F.H. Publications, Neptune Park, N.J. 1964. 
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• 

BABY FRESHWATER DOLPHIN 
BORN IN JAKARTA AQUARIUM 

The following information was contained 
in a letter received by Louis E. Garibaldi, 
curator at the New England Aquarium, Boston, 
Mass., from Sukiman Hendrokusumo, general 
manager, Gelanggang Sumudra Ancol, Jakarta, 
Indonesia. 

On July 4, 1979, a baby freshwater dolphin (Orcaella ~-) was 
born in the Jaya Ancol Oceanarium in Jakarta, Indonesia. It 
was a female about 65 cm long and weighed about 5 kg. The 
Orcaella baby was born in a tank with a volume of 605 m3, a 
depth of 3.5 m and a diameter of 14.85 m. 

The seven-year-old mother, Semayang, was caught from the 
Mahakam River in East Borneo (Kalimantan) in 1974. On 
October 15, 1974, she was transported to Jaya Ancol Oceanarium 
where she stayed for three months. Since 1976, Semayang has 
been training for her first underwater ballet show. In 1978 
she was very active in the show, but in May of that year 
Semayang had her first mating with a male freshwater dolphin 
named Mahakam, also from East Borneo (Kalamantan). After the 
mating Semayang looked very sick, lazy, and wild and was not 
satisfactory in the public show. 

In August 1978, Semayang looked about three months pregnant; 
she became ''wild" and the show was closed. Semayang was observed 
24 hours a day so that her progress could be watched. Results 
of the observation showed her genital slit was swollen, a nd she 
often bit the trainers. In March 1979, Semayang almost had a n 
abortion after hurting herself by striki ng h e r abdomen on the 
wall or bottom of the tank. Often her abdomen looked as if 
there was some movement. On June 21 , 1979, the first milk came 
from the mammary slit, and on July 3 Semayang looked very sick 
and restless. 

At 12:02 a.m. on July 4, the first little freshwater dolphin 
was born. The first time the baby suckled on July 4 was 
at 12:32 p.m. 
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WHAT MAKES WATER RUN? 

WELL, EVERYONE KNOWS THE ANSWER TO THAT. OR DO THEY? 

George Henkel 
Cleveland, Ohio 

At the Cleveland (Ohio) Aquarium, where some trepidation is 
being felt about the adequacy of the central air supply as new 
display units are frequently being added, it was decided to 
investigate the possibility of increasing the efficiency of 
the air lifts. The alternative is to purchase a second air 
pump. At $7,000 a copy, this would obviously strain an al­
ready tight budget. 

The said budget also dictated that our tests and experiments 
would have to be done by the armstrong method, as there were 
no funds for sophisticated measuring devices. Our only truly 
professional guage was a donated air pressure guage. (Al­
though convenient, even this part was not essential.) 

The first surprise for the staff was to find that the pressure 
guage showed only about 3.5 pounds per square inch. "But the 
pump's rating is 5 pounds . The guage must be wrong," was the 
immediate reaction. Can we depend on a water column to mea­
sure air pressure? Of course we can. And we did . Fortunately, 
one-quarter-inch plastic tubing was available in abundance, 
as were high-ceilinged work spaces, so we made and suspended a 
12-foot-high "U'' tube, which had first been filled with water. 
With air pressure applied we had a momentary fountain and then 
found that the water stabilized with a difference in level of 
eight feet. Ergo, the water pressure was indeed only 3 .5 psi. 

Many of the early experiments were carried out on a modest 
scale using one-and-one-quarter-inch or two-inch plastic pipe, 
these sizes being least expensive and most manageable. 
(Smaller sizes were deemed too prone to error because of the 
small units that would be measured.) 

It was felt that a dynamic means of measuring air flow was a 
must and a water-filled "U" tube was again selected to do the 
job. The water level difference in inches was measured across 
a length of quarter-inch tubing through which the air lift was 
flowing. The readings obtained were only comparative, we 
realized, but good enough for our purpose. When a more accurate 
measure of standard cubic feet of air was desired, we used the 
Bronokowski method of timing the interval required to completely 
replace with air the water contained in an inverted receptacle 
of known capacity, hence the manometer could be calibrated 
without excessive error. 
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The amount of water moved by the various air-lift conf igura­
tions was measured by weighing the amount of water collected 
in a plastic bucket over a specified time period, such as 
a half minute, full minute, or sometimes several minutes. It 
was a case of fill and lift to the scale, and lift again to 
dump the water back into the tank. (The armstrong method 
mentioned previously. A fine exercise, excellent for trimming 
the waist-line of those with sedentary occupations.) Let me 
thank in advance those who will write to point out our stupid­
ity in not calibrating the receiving container. We merely 
wanted the greater accuracy to be obtained by weighing the 
water. 

In these relatively small air lifts, the best results in the 
matter of air injection were obtained by using the commer­
cially available air stones as air diffusers. The stones were 
located just below the lower opening of the water tube. At 
this location they had no apprec iable effect on water flow. 
Inside of the tube they would, of course, be an obstruction to 
water flow. 

To insure that the experimenter was not overtaxed by being 
obliged to lift the heavy containers at an awkward height, the 
tests were performed in a 36 inch tank filled to a height of 
33 inches. The water pipe of the lift was kept at a constant 
30 inch length, and data were taken with the top at various 
levels above the water surface, expressed in percentage lift 
to total pipe length. Thus, a three-inch lift was called 
10%. We found none of the spectacular results we had read 
about. To be quite practical, the percent of lift had to be 
minimal, the amount of water being moved dropping off substan­
tially as the lift was increased. At about five inches (17%), 
only a trickle of water was realized, but with the top of the 
pipe at the surface of the water, the amount of water pumped 
was spectacular. 

Really, no new ground (or water) was being plowed. We found 
that adhering to already established principles of water move­
ment resulted in substantially increased efficiency. Unfor­
tunately, these principles are not widely known outside of 
professional engineering offices. It is a pity that this is 
so, but then all men cannot be all things. Engineers are not 
biologists, and the reverse is also true. (Enough philosophy 
already.) 

One seemingly minor detail that is sometimes overlooked is 
that the air lift pipe must be vertical. Even a modest slant 
will reduce the efficiency of the air lift. Also, turns in 
the water flow both before and after the lift must be mini­
mized. Every turn uses up precious water pressure. Remember 

42 Winter 1979 



that in many cases you are working with a water "head" of only 
a foot or two, which translates to a water pressure of less 
than one pound per square inch. At this low pressure, all 
restrictions must be minimized if not eliminated completely. 
Abrupt changes in pipe sizes are also costly. It is best to 
choose one size of pipe for the air lift and the pipes to and 
from it. The greater the relative diameters of pipes that are 
mixed, the greater is the loss that will be experienced. This 
principle holds whether we are considering sudden contractions 
or sudden enlargements with effect from the latter being sub­
stantially more severe than in the former. 

Consider for a moment the case of a four inch pipe discharging 
underwater directly into an aquarium tank. This appears to be 
a classic case of a sudden enlargement with the ratio of pipe 
sizes being practically infinity . At a desired flow rate of 
ten feet per second, the loss in head of water is almost one 
and one half feet or really, probably more head than planned 
or possible with a typical air lift . The system would not 
stop()perating, of course, but the desired flow would be seri­
ously compromised. A decided improvement could be effected by 
flaring the discharge end of the pipe. 

Flaring the pipe at both the underwater exit and entrance is 
such a small thing to do and pays handsome dividends. Consi­
der: the calculation for entrance losses is directly related 
to a factor "K" which is given a value of 0.78 for an inward 
projecting pipe. For a sharp cornered entrance at the wall of 
the aquarium "K" becomes 0.5, for an entrance with slightly 
rounded corners "K" is given as 0.23, and for a bell-mouthed 
entrance "K" becomes a startlingly low 0.04. The comparison 
of the worst and best case figures makes obvious the fact that 
just sawing off the pipe and putting it willy-nilly into the 
aquarium carries a substantial penalty. Our tests and obser­
vations bear this out. 

Getting the water out of the pipe certainly is deserving of 
careful planning and execution. The manner of getting the 
water into the pipe is no less important. Much too often we 
see water flowing into a pipe which is just barely off the 
floor of the tank or water required to enter through a series 
of holes in the side of the pipe or a jaggedly cut pipe end 
that rests on the bottom. The loss of pressure occasioned by 
these unfortunate arrangements are dearly paid for in terms of 
reduced flow and air waste. Here, too, a bell flare is useful 
and clearance above the floor is essential. 

For comparison, let us consider the price the hot-rodder pays 
for peeling away from a traffic signal; not in lost rubber but 
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just in fuel. Conservat i onists plead "take it easy; fast ac­
celeration has a price". The same holds true for water move­
ments to enter a pipe. The water flows toward it in a leisure­
ly fashion, but an abrupt change in velocity is required at 
the pipe entrance. This sudden acceleration costs money. A 
bell entrance assures a more gradual acceleration and hence 
uses less power. A correctly designed bell would have its 
cross section doubled for each unit of its length. That is, 
if the area one inch from the small end is "X", two inches 
away would require an area of 2 times "X", and at the three 
inch point, the area should be 4 times "X", etc. It should be 
noted, however, that any flare is probably better than none. 
Our method of flaring at the Cleveland Aquarium was a little 
less than scientific, and yet it payed dividends. We heated 
our plastic pipe over a gas flame until the plastic was quite 
pliable and then plunged the heated pipe over the neck of a 
quart size soft drink bottle, holding it in place until the 
pipe cooled. (Use precautions and protection in case the bot­
tle should break.) 

Before winding up our tests which would have gone on for weeks 
and months had we had the time and resources to build or ob­
tain better measuring equipment and test jigs, we measured in 
our crude way the water and air being moved and consumed in 
the six inch pipe serving the large exhibit tanks and found 
that our measurements and conclusions obtained with the smaller 
pipes were equally applicable in the larger environments. 

Since greater quantities of air were involved, a new manometer 
sensor was devised by the simple expedient of heating the 
center portion of an approximately eight inch length of one 
inch diameter plastic pipe and squeezing it slightly by means 
of two round objects, one on either side. A simple jig placed 
between the jaws of a vice deformed the pipe very nicely with 
just the right amount of restriction on the second try. The 
depressions in the sides of the pipe need be only very slight 
to provide useable readings. One side of the "U" tube was 
connected to the point where the air entered the pipe and the 
other right into the point of greatest restriction. 

When our observations were just about completed, a kindly con­
sultant pointed out that our "U" tube need not be a "U" at all; 
that greater reading accuracy could be easily obtained by 
slanting the tube and scale, thus making the scale longer. 
(Why didn't we think of that? Drat!) 

All in all, despite the fatiguing lifting of water for hours 
on end and the lack of any new principles discovered, we found 
that we should not overlook or ignore the facts already in 
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print, nor the timeless principles of basic physics, and the 
work was certainly not wasted. The existing aquar iums, Cleve­
land included, will certainly not tear out any of their pre s ent 
air lift arrangements on the basis of these findings; they are 
really not all that bad at present, but you may be sure that 
greater care will be taken in future designs. 

All formulas , charts, and tables referred to are from Cameron 
Hydraulic Data published by the Cameron Pump Division o f In=­
gersoll-Rand to which we express our thanks . 

Questions, comments, criticisms, etc. may be directed to the 
author at 9275 North Church Drive, Apartment 708, Cleveland, 
Ohio 44130 or to Mr. Ed Eronokowski, c/o The Cleveland 
Aquarium or to Mr. Dan Moreno, Director, 601 East 72nd Street, 
Cleveland, Ohio 44103. A S.A.S.E. would be appreciated if a 
reply is expected from the author. 
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BABY DOLPHIN BORN AT 
NEW ENGLAND AQUARIUM 

Sue Miller Sinclair, 
Trainer, New England 
Aquarium, Boston, MA 

At 8:37 p.m. on November 20, 1979, Spit, a fourteen-year-old 
bottlenose dolphin (Tursiops truncatus) , gave birth to a male 
calf. It was the first live birth at the New England Aquarium. 
Two days previously, Cathy, a thirteen-year-old Tursiops, had 
given birth to a stillborn female. Because of an obvious 
weight gain (both animals had gained 116 pounds in a one-year 
period prior to the births) as well as a progesteron level 
check done in August, neither birth was totally unexpected. 

Three months prior to calving, both animals were removed from 
shows and placed together in a holding pool measuring 30' x 
23' x 6' deep because we suspected the pregnancies. They were 
together in that pool when Cathy delivered. Spit, however, 
appeared quite disinterested in the birth. Cathy, on the other 
hand, was very attentive to Spit during her delivery. Cathy 
stayed close by and at times seemed to be coaxing Spit into 
moving if Spit had been resting for a long period of time. 
Spit's delivery did take an unusually long time . Parturition 
began at 4:00 p.m. and at 8:15 p.m. little progress had been 
made in the delivery. Spit seemed quite calm at that point 
and was inactive. We took food out and began running Cathy 
through some behaviors to stir up activity in the pool. Spit 
never joined in the session, but did become more active. At 
8:37, about 20 minutes later, she gave birth. Shortly after 
the calf was born, Cathy became extremely aggressive toward 
the baby and Cathy was removed to another holding pool. 

Immediately following the birth, around the clock observation 
was established to monitor the animals' behavior. This regimen 
continued for four days. Spit spent all of her time eschelon 
swimming with her calf, always keeping him on the inside, away 
from the walls. At approximately midnight on the evening he 
was born, the calf was seen attempting to nurse. During the 
following days it was determined that he was nursing every 
twenty- five minutes on a regular basis. 

On Wednesday, November 21, we began adding a brine solution 
to the holding pool to raise the salinity from 300 parts per 
thousand to 39 ppt. We also hooked up a steam line to increase 
the water temperature from a winter normal of 63°F to 74°F. 
These steps were taken to make the calf's environment a more 
natural one. 
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On December 11, Dixie, a seven-year-old female Tursiops, was 
introduced into the holding pool with Spit and the calf. We 
hoped that Dixie would assume the role of midwife/auntie, but 
Spit seemed unwilling to let Dixie get close to the calf. On 
November 26 we allowed Cathy in with the trio, and on November 28 
she took the calf for a short period of time. As time passed, 
Cathy took the calf for increasingly longer periods. At present 
Spit and Cathy are alternating duties with the calf, although the 
calf does not, nor has he a~tempted to, nurse from Cathy. 

Our show pool measures 35' x45 ''xl5' deep and holds approximately 
110,000 gallons of water. We felt it would be beneficial for 
the calf if he was in the larger pool. After several un­
successful attempts to coax Spit and the calf through an under­
water gate that connects the holding pool with the show pool, 
we made the decision to net them through the gate. On December 18, 
when the calf was 29 days old, we lowered the water level in the 
two pools to allow adequate breathing room for the animals while 
they swam through the gate. All went smoothly, and, after 15 
minutes of slowly moving the net toward the gate, Spit and the 
calf went through it. Once in the deeper pool, Spit and the calf 
quickly assumed a pattern of diving, surfacing only for respiration. 

Since Spit and the calf are now in our show pool and we must do 
regular performances, we have written a new show dialogue in­
troducing the calf to the public. On January 4, Neptune, an 
eight-year-old, male bottlenose dolphin, was introduced into the 
show pool with the females and the calf only during showtime. 
On January 9 Apollo, also an eight-year-old male and the sus­
pected father of the calf, was allowed in the show pool during 
showtime only. The two males have not been in the pool with the 
females and the calf at the same time. Neither male has presented 
any problem other than occasionally chasing Spit. Neither has 
shown any real interest in the calf. 

Following the first four days of around-the-clock monitoring of 
Spit and the calf, we developed a schedule of observations al­
ternating between a respiration count and a nursing and behavi­
oral observation. Each "watch'' is a sampling of ten minutes out 
of every hour. 

The trainers spend at least half the day observing the calf and 
mother, and it appears that there are almost daily changes in 
growth and behavior. For example, after the first week and a 
half, Spit allowed the calf to wander away from her but moved 
quickly to his aid if it appeared that the calf was in any 
danger. The following is a list of the calf's more notable 
behaviors and the dates on which they occurred. It should be 
mentioned that behaviors always occurred with greater frequency 
after the initial observations were made. 
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BEHAVIOR DATE DAY 

l} Spyhop Dec. 9 20 

2} Porpoising Dec. 14 2 5 
First seen porpoising with an adult; 
now does it on his own during period 
of high activity. 

3) Spouting off Dec. 16 27 
Could not determine if it was just 
hard respiration, but he did it 
with an adult who was not demonstrating 
this behavior. 
Calf has repeated this several times in 
the last few weeks. 

4) Rolling on side and slapping water with 
pectoral fins (a favorite) Dec. 21 32 

5) Rollover 

6) Slapping chin on water 

7) Openmouth behaviors 
Doing any of above behaviors with 
mouth wide open 

8) Breach 

9) Adult female rolling on back while 
calf swims up and "beaches" himself 
on the adult's chest. 
Usually stayed in that position 
for 10 to 15 seconds. 

Dec. 21 32 

Dec. 28 39 

Dec. 28 39 

Jan. 3 45 

Jan. 4 46 

The calf seems to have put on a healthy amount of weight and 
is doing very well. His weight is estimated at 55 pounds and 
his length about 45 inches. As a result of a contest to name 
the baby dolphin, he is now called "Echo." 
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