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NEW ENGLAND AQUARIUM GUIDE

{

The purpose of this synoptic guide is as a working aid for
teachers, not as a work-sheet for students. It is designed so
that the teacher may choose one or two guestions as a theme for
a class visit to the Aguarium. Alerting the students to some
structural, behaviocral, or adaptive characteristics of the animals
helps them to gain a greater appreciation for the World of Water,
This conceptual approach is designed for all grade levels, so
not all of the guestions may be relevant to your class. Some
guestions may be answered by simple observations; others will
require reading the information provided on the Graphic Panels.
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In the Aquarium there are many animals that live in the transient
environment of tidal pools. Find them and examine their adaption
to their trying environment. :

. s : . : . .
What makes a f£ish unicue? (Characteristics that make him differ-
ent from other animals.) :

Find examples of the descriptive common names given many marine
animals and explain their dcrivation (such as starfish, snapping
shrimp, blubberlipt, whale shark).

Through evolution, structures of many ayjuatic animals have become
adapted for unusual uses different from which they were originally
designed. Can you locate examples as unique as the parrotfish
whose teeth have fused together into a beak-like structure useful
for rasping live coral from the reef for food?

A struggle for survival is one important function of all organisms.
How does size play a vital role?

Sketch some of the animals in the Aquarium that appeal to you.
Why are penguins, sea otters, and reptiles included in an Aquarium?

What can you determine about a fish's environment and habits from
his structure? (For example, arawanas are surface feceders evi-
denced by their upward angled faces).

Some fish travel in schools, socme in small groups, and some indivi-
dually. Discuss the advantages and disadvantages of each situa-
tion.

What is the function of chin harbels in some fish? What other
sensory devices can you find on fish?

Choose an animal from each of the following groups and determine
which of their five (or six) senses each relies on most (mammals,
fish, invertebrates, reptiles).

The lateral line is called the sixth sense of fish; explain its
function.



How do fish breathe? How have the respiratory systems of certain
fishes been adapted to their distinctive environment?

Identify and label the fins of a number of different fish. Note
the relationship between structure and function of the fins in
each animal cited.  Some fins, for example, enable rapid turning

or create better balance.

Discuss the advantages and disadvantages of endo and exoskeletons
for animals in the aquatic environment.

How many different methods of locomotion can you find employed by
aquatic animals (i.e. jet propulsion, undulation of various fins).

‘How is color used to advertise, conceal, oxr disquise a fish's pres-
ence? : ‘

Find examples of symbiotic relationships (mutualism, parasitism,
commensalism) . .
Find a tank with several different kinds of marine animals living
together. Try to work out the relationships among the animals,
as to territoriality, feeding habits, agression, and possible
assoclations among species. S

S, g .
Determine a rc¢lationship between a fish's coloration and its en-
vironment. :

Many invertebrates seem to be camouflaged or resamble things that
tkey are not. Find examples of this characteristic; you may have
to examine a specimen closely to determine what it really is.

Many different "things" provide "homes" or shelter for marine
aninals. What make-shift housing exists in the tanks of the
Aguarium? (For exanple, discarded shells house hermit crabs).



© - AQUAVENTURE

This i5 a "seek and find" exercise designed to further the Aquarium’s
goal of education as well as entertainment. Answers can be obtained
by read;ng the graphie panelg, the ldbels above the tanks, and by

examining the anlmol themselves,

TEMPERATE MARINE GALLERY

1, Qu@~genguins are - “counterzhaded". Locoking at our penguins
what would you guess this term means? ‘

Discussion Questiqn: What is the adventage of countershading?

2. What animals according to out Boston Harbor exhibit, still
thrive in Boston Hzrbor today?

Dicscussion Quest‘oz _How can these animals survive?

m—— ....._.,_,_._

3. Yk“”‘*"q the F:a““,GIobe, what geologic features will you f£ind
in tie gea as well 'as orn the 1
Discussion Qusction': Could land animals have ever lived on what
1s now the continouviz]l chelf?
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t. What iridescent fisly in this gallery corstantly swim around and
d*"i;%l*m,““”-"lr tank infl a single schoel? These fish swim in para-
llel lincg, and com sense the vibrations from other moving fish
against their lateca® §ipe

1,'_1..., J » .
Discugsion O”“”“lon' Y'hese fish exhibit a type of colepation
Cc‘.llea 1.-14.1(“.3;:(:0.&&:\.,- . IuL 2 J(- 'Llllﬁ (_}‘_fect Z»rﬁrdlﬂcﬂ‘:i:‘
. SHARK WALL

"
5. ‘The Great White Shavk is) known to be a maneatei. but the two
largest shaxhs, the basking shark and the whale shark, definit
are not. These two sharks are too hig to fit on our Shark Wal
What do they eat?
Discussion Question: Discuss the food chain in the sea.

1
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TIDE POOL ROOM

6. Pick up & starfish and place it on the back of your hand first on
one side and then on the other. How does it hold on?

Discussion Questicnr: What are the purposes of these structures?

FRESHWATER GALLERY

7. What freshwater fish has a reputation for devouring humans?

Discuscion Quesiion: Each fish can only eat: a small bit of
flesh before it is full. However, by schooling in large numbers
in South American stroc ms , they are d:nge:oms because thev can
strip a whole cow in minutes. Discuss the advantages and dis-
advantages of schooling bebavior in flsh in general.



COLD MARINE GALLERY

8. The Octopus can change color almost instantly to correspond
to its moods, or to the color of its environment. What
color is it today?

Discussion Question: .low does it change color?

9. FEindva winter flounder and determine how it differs from a
"normal fish"?

Discussion Question: Apart from their strange shape,
flounder can change to many different color patterns. How
is it advantageous to them?

10. Mutations in genes are responsible for strange color varia-
tions in lobsters. Describe some that appear at the
Aquariunt.

Discussion Question: What would be the disadvantage of
being an’ albino lobster in the ocean?i

11. How did the anglorFlsh in the pelagzc fish exhibit earn its
name?
Discussion Question: Why is it neceéSary for decep-wator
fish to resort to using elaborate methods of attracting
prey? E ' -
uIAN” ANK - o ; T

i ' ¢

——— e f ) |

£~

12. Sketch thc shape of a bonnethead - shark.

PN 5 oL
DlaCUSSlOﬂ Question: What would ke the evolutionary ad-
vantage of that broad head?

13. Moray eels live in shallow watert in tropical areas in pro-
o tgctgd placcs. where do they live in the:Giant Ocean Tank?

Discussion Qucsc10n Study their method of respiration.

-.-TOP_OF GIANT OCLAN TANK

-—— a1t
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14. Sketch the right whale that is hanging fr1 1ELéat7
This whale had no teeth. How and --4*- axc

: : ; ‘1o the . di erence between
Discussion Question:. Describe the diff

toothed and *bhaloeoen-whaleS.e

TROPICAL jurmINy_ G \1 LERY

15. Find the partners that clownfish Jive with in a symbiotic

relationshin., ) o

Discussion Qucstion: What advantage does each partncer gain?
. , N

l6. What is the ﬁiéh that ha%wthé namc of a bird?

Discussion Question: What does it use its "beak" for?



TEACHER'S GUIDE

Answers to Aquaventure, with listing of Graphic Panels fbr further
information:

1.

=9

Temperate Marine Gallery

Penguins are dark on tbc top of their hody and light undﬁrnk_th
s are many whales, dolphins, and sharks.

Discussion Question: Although penguins divide their time between
the land and sea, most of the natural predators of the penguins
live in the ocean. COUuLulquCi“q protects them as they swim be-
cause, scen from below, their white bellies blend with the lighted
SUngC’ of the water. For predators searching from above, their
dark backs blend in with the dark dept#s of the water.

Refer to: First graphic panel in Temperate Marine Gallery.

Silverside fish, barn:gled,'muvsaW 3, crabs, starfish, snails.

(hummychugs, flounder, worms and shrimp also lnvr in Boston
Harhor.'}

Discussgion Question: Some live on fecal debris; others are
very hardy or very adaptable; some thrive because competition
from other less adaptable species has disappeared.

Refer to: Harbor Rocm exhibit in Cold Marine Gallery.

Valley, mountains, leaou,‘trenrhca, plains, voclcanoes; (features
that are found exclusively in the sea: continental shelves, con-
tinental slopes, seamounts, guyots (flat-topped mountains).

Discussion Question: Yes, continental shelves are the former
coastlines of the glacial ages.

Refer to: “"World of Water: - continental shelves", second graphic
panel in Tenperate Marine Gallery.

Alewives

Discussion Question: Guanin, a waste product in the blood, ac-
cumulates in special color cells in the skin causing the silvery
tone of the fish. lrlﬁocytc,, or mirror cells, reflect. the color
of the fish's surroundings.

Refer to: “Schooling Behavior" third panel in Tropical Marine
Gallery.

uhﬂlk Wall

5‘

Plankton

Discussion Question As photosynthesizers, plankton are the pri-
Mer prOtuuois of the sea. All cther an 'mu]J are consumers at

some level of the food chain.

Refer to: "“Energy, oceans fcod cy
Marina Gallery, and labelg on shark



Tide Pool Room

6 L .

It holds.. on by means of tube feet (acting like suction cups)
on the oral side, and pincher-like pedicellariae on the aboral
side“(opposite from mouth).

Discussion Question: Tube feet are used for walking, prying
open shells, and anchoring itself to the bottom. Pedicellariae
are used for cleaning the body surface and for defense.

Pirahnas

Discussion Question: Advantages of schooling behavior include
assureu reproduction and the fact that more fishes are likely
to find the scattered food supplies in the ocean. For protec-
tion, a large number of fishes may provide protection by sheer
numbers and by huddling close together when alarmed, they may
seem like one large fish. However, many fish generate much
more vibration than a single fish and more readily attract pre-
dators. Some fish, such as barracuda herd schools of fish like
sheep. Also in s¢hools, often individual fish are robbed of
their fool by others in the group.

Refer to: ‘"Dangerous Fresh Water Fishes," sixth graphic pancel
in Fresh Water Gallery, and "Schooling Behavior" third graphic
pancl in Tropical Marine Callery.

g7

Cold Harine Gallery

8.

10.

Sometimes scarlec, gray, splotches of brown or gray, or off-
white,

Discussion Question: Color cells called chromatophores arc
located in the skin. A radial nuscle surrounds the chromato-
phore, and whcen it contracts the chromatophore sprcads out,
darkening the skin. MNuscle contraction pulls the walls of the
colcor cells outwardg whon the muscles relax, the walls snap
back.

Refer to: "Cephalopods,'" second graphic pancl in Cold Marine
Gallery.

The flounder is laterally compressed with both eyes on one =icde
cf the head,pigmentation on the underside has faded. ﬁ%ounders
are bourn looling like other fish, but after its first five
weeks, one eye migrates sver noxt to the other eye and the fish
begins to swim sidcways. :
Discussion Question: Matching one's Lackground 1is a type gf
protective coloraticn. Disruptive coloration makes the animal
blend in so well with its background that it is difficult to
distinguish the body outline from its background.

Bluc, white (albino), calico, and half-normal, half orangc.

Discussion Question: Would stand out, strangcly colorfd Tob~
sters may be attacked becausce of their prominent coloring.
Refer to: "Phe American Tobstér', sixth graphic panel in Cold
llarine Gallery.



11, The anglerfish dangles a lantern-like projection from the
head as luminous "bait" for decep sea creatures.

Discussion Question: dark environment; prey is scarce in
deep water.

Refer to: Pelagic Fish Exhibit labels.’

Giant Tank

12. It has rounded shovel~like head.

Discussion Question: It is thought that the wide-set eyes and
nostrils are more efficient for detecting blood. The nostrils
are so far apart they seem to act almost like two olfactory
centers.

Refer to: Shark Wall panels.

13. Moray «cels live in the ancient Greek amphora jars at the
bottom of the Giant Ocean Tank., Often one or two will wiggle
into a jar tailfirst and remain there with only its head pro-
truding. -

Discussion Question: HMorays breathc through their mouths and
cxpel water over thelr gills through an excurrent hole. Their
mouths opcn and close in a gulping motion.

Refer to: "Ingurous Marine Fishes, fish that bite fifth
graphic panel in the Tropical Marinc Gallery.

Top Of Giant Occan Tank

14. The living whale had baleen thin bristles of whalebone, attached
vertically to the upper jaw. It would plow through the water
with its mouth open. Wnen it closed its mouth it would raise
its tongue, sguirting out water through the baleen and catch-
ing krill, tiny crustaccans, between the.bristles.

Discussion Quostion: Balcen or whalcbone whales arc recogniz-
able by baleen attached to the gum of the upper jaws, larger
head, and paired blowholes. Toothed cetaceans have teeth, 5
digits in the flipper, and a singlc blowhole. They feed on
fish, and in somc cases, also on squid, while balecen whales
subsist mainly on small crustaccans.

Tropical Marine Gallery

IS5, Sed AnColics

Discussion Qucstion: Commensalism is a type of symbiotic re-
lationship in which both partners benefit. Here, the fish
brings food to the anemoncs, and the anumones provide pro-
tection by means of stinging cells (nematocysts) to which
clownfish are immune. It is an unresolved gquestion as to why
anemone fish are unharmed, perhaps they build up an immunity
over time, perhaps the mucus covering of the fish protcct
them from the sting, or maybe the anemonefish do not elicit a
stinging responsc from the ancmonc. :

Refecr to: "Pish Associations'", tenth graphic panel in Tropical
Marine Gallery.



16.

Parrotfish, named for its beak-like teceth.

Discussion Question: The teeth of the parrotfish have fused
together to form a strong beak-like structure with which it
scrape s live coral from coral rccfs. It grinds skeletons and
excreets them as sand.

Refer to: ‘"Feeding habits, grazers," eighth graphic panel in
Cold Marine Gallexy.



INTRODUCTION TO THE AQUARIUM

These questions are designed to give you an overall view of the
Aguarium and should stimulate discussion on various aspects of
the Woxrld of Water.

COLORATION

Color in fishes may benefit them in many ways. Find

examples where colcor i1s used to conceal, advertise, or
disguise.

SYMBIOSIS -~ (Find examples of each)

There are three ways organisms can live together symbio-
tically. Commensalism 1s a relationship in which one mem-
ber of a symbiotic relationship benefits, and the other
is not harmed. Mutualism occurs when both organisms benefit
by living together. In parasitism, one mcmber of the rela-
tionship bencfits to the detriment of the other.

SENSES

et e e

sea - Tray; moray ecl - Giant Tank; shark - Giant Tank;
Cod - Cold IMHarine Gallery; barnacle -~ Tropical Marine Gallery.

Obsexve and record how these aquatic animals breathe:

LOCOMOT ION
The shape of the body and fins of a fish determine its speed
and maneuverability. Try to figure out what shapes are best
for swimming rapidly, turning sharply, swimming close to the
bottom, living in crevices. Find other specialized shapes.

- s o Oam e B e w0 s i T —

As you tour the Aquarium, make up guestions of your own that you
might have your class answver. {(You can have your students do

the same thing - they make up questions for future classes, or

to exchange 1/2 way through their visit). The Education Department
would appreciate recelving your suggestions for gquestions or
approaches to the Aguarium.



ANSWERS TO INTRODUCTION TQ THE NEW ENGLAND AQUARIUM -

COLORATION

1. The flounder in the Cold Marine Gallefy can change colors
and patterns to match its background.

2. The lionfish with its bright stripes advertises to other
animals in the tropics of its danger because of the
poison sacs at the base of its dorsal fins.

3. The bright orange color of the garibaldi in Temperate
Marine advertises the fact that it is extremely territorial.

4. The stonefish in Tropical Marine Gallery is disguised to
rescmble a moss—covered rock.

Refer to: Coloration, seventh graphic panel in Tropical larine
Gallery,
Camouflage, ninth graphic panel in Tropical Marine
Gallery.
SYMBIOSIS

An example of cemmensalism is the shark-sucker in the Cold
Marine Gallery.

Mutualistic relationships include the decorator crab in Cold
Marine which anchors small anemones on its back for disguisc.
The ancmones, in turn, rcceive scraps of the crab's meal as
thicy float by.

Some of the large white sea anemones in Cold Marine have
green algac growing in their cells giving them a greenish
castcec. The algacs contribute oxygen to the anemones which.
provide the algae .a place to live.

The clownfish find protection in the tentacles of the anemones
in Tropical Harine Gallery, and the fish bring food to the
anemones,

Refer to: Fish Associations, tenth graphic panel in Tropical
Marine Gallcry.

SENSES
The seal takes in and expels air through its nostrils. The
nostrils cloge under water and open by reflex as it surfaces.
The moray ccl gulps in water through i1ts mouth, cxpels water
through hole behind eyes.

The shark takes in water through its mouth and pasécs it out
through five gill slits. They usually swim continuously to
achieve this.

The cod's mouth opens slightly to take in water, forces it .out
through gill slit.

The barnacle opens shell amnd kicks in watey with jointed
appendages (Mfect")



Refer to:

' LOCGMOT ION

- Shapes

Refer to:

Senses fifth graphic panel in‘Temperate Marine Gallery.

for fast swimming -~ streamlined, cigar-shaped.
for turning sharply - large pectoral fins
for swimming close to the bottom - underside is flat

for living in crevices - flexible, snake-like.
Diversity in Fishes, Shapes, eight panel in Temperate
Marine Gallery.
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Body form also relates to how a figh moves throvgh water (ag w&ll an
to how it behaves). Therq are five bagic body shapass

l.. Fusiform (torpedy-phaped) - This is the characteristic
stream~lined shape of fish that nmove quickly through the -
‘water,. conmon in open-water fieh such as gtriped bass.

&. Dopregsed (flattenad dorsoventyally) -~ Ths gkate and the
~gooaefish, both slow moving bottomedwellers, ememnlixy the
deprossed form.

3. Attenvated (elongatad} - The Atlantic silverside is an active
forager. Tha bavracuda has a sinilar shape and rxpid movenents
choracteristic of attenuated fighaa.

b Truncauud (blunted) - Truncatesd €isgh, like the lvmpfich, often
rre benthie or semi=-palagic £1lsh which don't need rhpil
/gminmlng ability.

-
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Compressed (Flattened laterally) - The compressed flounder

is perfectly adapted for life on the sea floor, Born looking
like a "normal® fish, a few weeks later one eye migrates to

the other side of the head, it begins to swim sideways, andjff
it loses pigment on the bottom side or “blind" zide. e

¥

', by
New York, 194

"Variety of Form: Coastal Fish

. - g - - .
Andexson, Man

;" by Robert D.
Daecenber, 1971
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The basic behavior of any animal includes eating, hunting,
mating, hiding, and schooling. Behavior is difficult to observe
in the restrictive envircnment of an Aquarium tank. Often one can
deduce bahavior by observing the physical characteristics of an
Aquarium animal. The structure of each animal varies slightly or
greatly from an idealized "norm"” to help it adapt bhetter to its
particular life stvle. Lxamine the following animals and decide
what bechavior may be indicated by their structurces of the follewing
animals.

Temperate liarine Callery

Tank Number Exnibit
penguins

g sea robin

10 garibaldi

Freshwater Gallery

clectric cel
15 paddlefish

Cold Marine Callery

21 octopus
23 flounder
23 skate

Giant COcoan Tank

sawfish
sharksucker

sea turtle

16}

iropical liarine Gallery
32, 3¢ squirrelfish
37 parrotfish
38 butterfiyfish
39, 36 and GOT triggerfish

Choose 2 specimens and describe how their structure may reflect
their behavior.
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AQUAVENTUREL

Structure and Behavior of Aguarium Animals

Teacher’s Info Sheet

By observing the structures of the Aqﬁarium animals, you can

determine how they adapt to their natural environment.

You can

mnake educated guesses how the following animals use their particu-
There are several more pcssibilities

lar structures in nature.
than thosc lLSt ed below.

Temperate Ifr1no Galler

Tank # Lxhibit
Penguin
'% .
& sea robin
10 garibaldi
Freshwater Gallery
Blectric c¢ol
15 paddlefish
Cold Marino Gallery
21 Gctopus
23 fl()'\ll'xfler
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Tank # Lxhibit
23 skate

Giant Ocecan Tank

sawfish

sca turtle

T omc*1 Hrrin Gallery

32,36 sguirrelfish
37 parrotfish
38 butterflyfish
39,36 triggerfish
and GOT

Its large cyes aid it in nocturnal

Its depresscd shape, typical of a bottom-
dwelling anlmal fit it closely against the
bottom. ' ’

Spiracles on the top of its head admit
oxygenated water. If it took in water
through the gills on its undecrside, it
wvould also ingest sand.

It attacks schools of fish with its saw-
teeth, wounding several members of the
school by a single slashing motion.,

This fish uses its sucker disk for hitching
rides on othe“ apnimals.

Its fusiform apc prescnts the least re-
sistance to wactc:

e to MJLLi “when swirmming, and prob-
ably doces little to detract from the hoosu's
speed.

Its nostrils are placced near the top of its
head so 1t only ncedJ to protrude a small
part of its body out of WdLLt to breathe
Its webbed feet provide orcater surface

arca to yt>n aside water when swimming.

feeding.,

Its teeth have fused tocethoer into a beak-

like structurc for breaking off chunks of

coral to cat the soft coral polyp inside.
A compressed shape nakes it easy for the

butterflviish LO-uilp between coral stalks
for protecction.

Its tiny, slightly c¢longated mouth is
adapted for fecding on small algae on thoe
coral.

m’nc anchors it undcr

Its long dorsal

rocky crevices.
Large dorsal and ventral fins give it grea-~

ter mancuverability within the coral recof.




beginner's guide to
home aquaria

by Marcelia Cohen

Man’s fascination for water and ani-
mals living in the aquatic world is uni-
versal. Next to dogs, fishes in home
aguariums constitute the second largest
pet business in the United States. The
opportunity to create a total environment,
whether in a tiny clay bowl or a five
hundred gallon tank, is both informative
and enjoyable for the aquarist.

It is believed that men living ten thou-
sand years ago kept water creatures alive
in clay bowils. Egyptians living before
Christ, Chinese of the Ming Dynasty
(1300's), and even Macame Pompadour
are credited with keeping fishes. If 1871
is your year to join this long line of aguar-
ists, the following suggestions should
contribute to your success.

For your first aqguarium, a fresh water
system is much simpler to maintain than
a marine or salt water environment, Keep-
ing in mind that a constant temperziure
must be maintained in the aquarium.
choose a draft-free area in your home.
An electric outlet should be accessible to
the tank. The next consideration should
be the kind and size of aquarium; the
most practical is a ten gallon, rectangu-
lar, glass and stainless-sieel tank. You
can always go on to a larger tank as your
interest and your fishes grow. To de-
termine the weight of waler in the aguar-
ium, multiply the gallon capacity by 8V,
(For example, nine gallons of water
weighs 75 pounds.)

“Setting-up" your aquarium will re-
quire a small amount of equipmecnt. a
great deal of patience, and an under-
standing of four basic principles. A suc-
cessful aquarium, be it a ten or ten thou-
sand gallon tank, needs oxygen, light, a
conslant temporature and proper fecding
of the animals. Fishes breathe by ex-
tracting dissolved oxygen from the veater
with their gills. The surface area of an
aguarium provides some of this oxygen,
and a small electric pump, called an
aerator, will supply the rest by pumpi~g
oxygen into the water. A filtering system
is an important part of the aguarium; in a
small tank it can be used in conjunction
with the aeration system. A healer and a
thermometecr are essential in maintaining
a constant water termperature. Overhead
reflectors or lights, which provide light
and help heat the water, can be pur-
chased tofitmost small aguariums. Fishes

New Fngland dguaritim

are “cold-blooded™ animals whose body
temperatures are dependent on the temp-
erature of their environment; sudden
changes in temperature can be deadly.

Once you have acquired all your equip-
ment, the aquarium must be sterilized
before it is “'set-up.” Thoroughly rinse
the tank with a solution of salt water;
one cup of salt to each gallon of water is
effective. After sterilizing the aguarium,
thoroughly wash the sand or gravel that
will line the botiom of the agquarium by
running clean water over it in a farge pan.

Line the bottom of the tank with an
inch and a half of washed gravel and fill
the tank with water, leaving a couple of
inches at the top. Set your filtration and
aeration systems into action, turn your
heater on. and wait. Wait until th2 water
has '‘seasoned” in the tank for at least
forty-eight hours, and the temperature
has stabilized at approximately 74"F with-
out artiticial lighting. While you are pa-
tiently waiting for your system to stabilize.
consult a book about fresh water tropical
fish, if you haven't done so already, and
also visit a pet shop and a large aquar-
ium. Keeping in mind the size of your
tank and your unfamiliarity with the
equipment, select two or three fishes,
preferably inexpensive animals, for your
first experience. Learn about the proper
termoerature, food and growth potential of
the fishes you select before bringing your
pets home.

Introducing animals to a new environ-
ment should be done gradually. Float the
fishes in a small. water-filled plastic bag
in the aquarium for about an hour, stowly
exchanging small amounts of the water in
the bag with the tank water. This wait-
ing period will lessen the shock to the
fish's system at entering the new environ-
ment. As you become a more experienced
aquarist you will want to add more ani-
mals to your tank. An overcrowded
aquarium is not advisable and a safe
rule to follow is an inch of fish per gallon
of water. Your possibilities, however, are
limitless; for example, you may stock a
ten gallon tank with five two inch sword-
tails, thirty small tetras or any compatible
combination of fishes.

Prepared dried and frozen foods. as
well as finely chopped raw meat and vege-
tables are desirable food for most fish.
Try not to feed your animals more than



can be consumed in six minutes, and
clean out any residue with a siphon or
net. Over-feeding is a common aquarium
problem which teads to fouled tanks and
diseased fishes.

Because the aerator supplies your tank
with oxygen, plants are not necessary in
an aquarium, but they do add to the
aesthetic quality of a tank. Certain fish
will uproot plants while other species
do better psychologically in a planted
aquarium. it is sometimes betier for the
inexperienced aquarist to wait awhile
before dealing with the injpicacies of a
planted aguarium. '

Rock formations, plantings, back-
grounds, water and the fishes themselves
all contribute to the aesthetic quality of an
aquarium, Anything that is introduced into
a tank must be sterilized. _Natural rocks
can release harmful imaterials into the
water, and salt water coral and shells are
definitely hazardous in a fresh water
aguarium. Specialiy ftreated aquarium
materials come in a wide variely of col-
ors, textures and shapes and can be
purchased in most pet stores.

Dissolved materials account for the
acidity or alkalinity (pH) of water. Kits
can be purchased in pet stores to aid you
in establishing the desired pH level for
your aquarium. Acid or alkaline mate-
rials can then be added to the tank to
achieve the desired pH.

A small amount of water will evaporate
from the aquarium each day, but replen-
ishing the tank water can be dore quite
simply. Keep a supply of 3 or 4 gallons
of tap water on hand, that is at least 24
hours old. Glass bottles with air holes in
the covers make the best containurs.
Replenish evaporated water with sea-
soned water a quart at a time. If large
amounts of water evaporale from your
tank, occasionally remove 10% of the
remaining water and rencw it with sea-
soned water.

Fishes are subject to a variety of dis-
eases, including tumors, parasites, fungus
infection and malnutrition. You should be
able to avoid most of these problems by
consulting home aquarium literature and
following their suggestions.

T

Reprinted from AQUASPHERE,

If a disease appears in your fish, an
early diagnosis is your pet’s best hope.
Visually examine your animals frequently
in search of swollen areas, blotches, and
growths on their bodies. Treatment varies
with symptoms. Exotic Aquarium Fishes
by Dr. William T. Innes is just one of
many aquarium handbooks that will help
you deal with this and the many other
aspects of aquaria.

From personal experience in keeping
a rapidiy-growing Jewel Fish, Cichlasoma
bimaculatis, in a ten gallon tank, | can
vouch for the satisfaction one receives
as you see your aquatic pets grow and
respond in the environment you have
created for them. 0

Diagram / New England Aquariu

stainess-steel rimmed tank

The basic equipment of fresh water home
agquaria serve specific functions in the lile
support of your anim

Journal of the New England Aguariumn
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CONSTRUCTION DETAILS FOR WAVE MACHIé;

1

The modified diagram below is suitable for cons struction by the amateur

scientist.
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I.

IT1.

All Aboard

-an environmental survey of Boston Harbor

aboard the Rocket II.
Prepared by: Ceorge Hahn-Newton Jr. College

Sandy Wiper-Newton High School

Purpose: To examine the watecrs of Boston Harbor and iass. Bay
from the inncr harbor to 2 point about 10 miles out.

Beforce boarding:
necessary: a.

strongly @ b.

sucggested

backoround: c.
information

de
c.
wear: f.
collect: g.
money
lunch: . h.
meeting: i.
placce
scas- : 3.
sickness:
eqguipment k.
fishing: 1.

Arrangce a date with Capt Matthew Hughes, Rocket II
on Long Wharf, well in advancc. Boat located
dircctly across from the Aquariur. )

Arrangc with Aquarium to go to their lecture on
the Boston Harbor. Call or write Mary Moore

at the N.E. Aguarium Central Wharf Boston,

Mass. 02110

Cave our Shores (S0S) a group devoted to saving
Boston Harbor-cxcellent slides-showing frcece.
Also hove film available. Write Save Our Shores,
Inc. P.0.Box 103 North Quincy, Mass. 02171
Sicrra Club of Boston - This orcanization 1is
very interested in the harbor. FHave materials
and spcakers available. Write them at 373 Huron
Ave, Carbridgco, Mass.

Port Authority of Boston. Concerned with future
developrent of the harbor. Would be good to
hear their proaram. Contrast it with a spcaker
from the Sierra Clubk. Vrite them at 100
Terminal Strecet Charlestown, Mass.

Dress in old clothes - bring foul weather gear.
In cooler weather may be good to wecar thermo
underwear usually windy. For sunny warm days
bring sun tan crcam

Usual charge for about 30 studcents is $6.00 for
the day. lave money ready to give to Capt Hughes
on thc day of thc trip.

You can buy & sneck aboard ship or you can bring
a kag lunch. Boat has hot dogs, coffee, potato
chips, ctc.

Best from school arca,if taking cers. It is
accessilkle from the MTA. Get off at the Blue
Line 2quarium stop. Boat dockced just across

the strcet

Cood to have the 'anti-sea sick pills' alona.
Take just prior to boarding - will kecp you

in ¢good shapce for the day

Bring vour own, or arrangc to borrow. (lock ovcr
thc on koard studics in the next section to

sce what yvou micht nced). Should got a Hach

or Lamottce test kit for chemzcal tests.

Those that like to fish - he has lines aboard,
Could arrange with Capt. Huches to have bait

and get in a little fishinc.



time: Iit.

organiza:- 1.
tion:

IITI. The Trip:
tour ofboat a.
and route
that will
e taken:
first b.
taest:

stop & go C.

activities d.
on hoard:

other C.
activitics:
also bring: f£.

G

IV. On Land Acain

in classroom a.

Plan to‘uso vhole day - will return to dockside
~about 4:30.

Have your group set up in small groups - cach
assigned to perform an activity at each stop.
Make surce ecach group has a recorder. Collect
‘their reports at the conclusion of the trip.

Good to take tour of boat to learn lay-out. Have
Capt. FHuches say a few words about boat. Have
him show on a coastal chart the route you will . .. .
follow.

llake your first tests at dockside,gives you
chance to c¢et teams together and test eguipment
also report on weather of day and report on tide
Plan on making about five or six stops goinea

out. Most tests are done when boat comes to
stop. Be surc to take picturcs of activities
aboard ship and also of landrarks in harbor

s that can be undertaken

1.Frater tomp. ot diffecrent depths

2. undcrwater visibility using a Seechi disc

3. plankton samples (could have microscobo alona)
4, may catch fish (analyse_.stomach contents)

5. pH of water (acid-alka. £y ) ,
y S bottor dredge -~ Need a dredge that completely
" closes-sicve conteonts on deck-keep contents in
plastic shoc boxcs
7. BOD (biological oxygen demand)
8. spcecific oravity - determince salinity
9. ESoundinos - use marked ropce method

10, dissolved oxvaen of wator

12. nitrate - phosrhate tests

13. coliform counts

14. hardness of water

15. CO, rcading

16. benthic trap - baited crab trap

Could do currcent rcadings - simplc navigation
locate sclf

Bring prescrvatives, plastic buckets and bags,
rubber gloves, ragnifyinc lens, cameras (take
slides) fish and plankton keys.

Good totie all dredges- matcerials going over hoard

to rails.

11. talie weather readinags at cach station

have tcaws report on data in classroom. Could
be done by puttince up poster paper and have cach
group post their results-put prescntations in
order tallen so relationshins can be scen.
Instructor

1. can take the information and compile a report.
Vhen a final report ccemes out a discussion can
bc held,



b. Examinc plankton under microscopes.

Co.

finish

parasites

T d.

C.

follow
follow

examination of fish stomach analysis,

on scales, blood samples, weigh fish,etc.
up on biological oxygen demand (BOD)

up on dredge samplces.
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