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A BEGINERS GUIDE TO SHOWING FISHES
by John Mangan, PVAS

Must experienced fish show attendees will tell begineers that
ta prepare praperly for a fish show you must begin planning and
preparing vour Pishes monthes ahead of time if you want te have
the slightest chance of winning anything. This tends to intimidate
most beginers and discourage them from participating inm a show.
It also isn't totaly frue,if it was, ] would have never won anything.
The further ahead of time vou start thinking about the show the

better, but if you necide at the last minute to enter you still
have a chance. There have been years where I didn't decide which
fish to take to the show uniil the morning of the show and still

came home with Lrophies. You also don't need to be experienced

to have a chanve to win. In the first fish show I ever entered,
which was also only the second one [ had ever even seen, I came
home with three Crophies, including a Best in Class.

Mow that |, hopefully, have your confidence up 1'll give you
some Cips oun how to prepare for a show.

The first thing to do is to get a copy ol the show rules. Heas
these very carefullv. [l there is anvthing you don't understana
or isn't totaly vlear, ask someone. There will usually be a wam
and phone number vou can contact.

Next wyou will want to take a caretull look through your tankis.
to decide which fishies) you want to enter. The fish you pick
should be close 1o Tull size ‘or as hig as it gets in an aquarium),
it should have woud color., Lok healthy and alert, and have good
fins with no tears. This is where the months of preparation theory
comes in. If vour fish has torn fins, is a lictgle too small,etc.
you could put it into a tank of its own and give it lots of good
food and TLL.

CGo back tu the show rules again and make sure you know which
class and/or subclass each of your fish should be entered in.
Again, if wvour not absolutely sure ask. The people in charge -
of registering fishes at the show site can help you but make sure
you ask them. It can suometimes get rather hectic at the registration
table and vour mistakes won't be noticed. A winning fish can end
up being disqualified because it was entered in the wrong class.

Now that vou've decided which fish you are going to show you
will meed tu obtain the proper container to take it in. Once
more refer to the show rules to find out what kind of containers
are allowed, and alsoc if you are allouwed to use any gravel etc.
The most commonly used container is the drum shaped goldfish bowl,
or, if you have a large fish an appropriate sized aquarium. Don't
try to put a fish into a bowl that is too small for ic. It will
probably have to be in the bowl for quite awhile and too small
of a bowl will cause it to become stressed and perhaps even die.
Dead (or even just stressed) fish don't win many fish shows.
Unfortunately there is no rule to tell just how big of a bowl you
will need, a very active fish will need a bigger one than a very
sedentary fish. If you can't tell this from experience do the
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next best thing and use common sense. Don't get carried away

and use toc big of a bowl though either. A 1" fish will get
totaly lost and look very small in a two gallon bowl, a one
gallon size one is more appropriate. Make sure your bowl is good
and clean. Your fish will look much better to the judges if it
is in a clean bowl. Rinse it out real good (no socap) and dry the
outside with newspaper. This may make a mess out of your hands
(it washes off easy though) but it will make the bowl sparkle.
At this time you should also make sure you have any other
equipment you may need such as tubing, airstones, etc. Make a
list of things you need,it is very easy to forget something at
the last minute. You may want to get a piece o% paper now and
start making a list as you read the rest of this article (and
the show rules,again}). Go ahead, I'll wait for you. I want to
take a break and get a snack anyway.

Now that your all back I'll leave the advance preparation
stage and move on to .stuff you'll need to do on the day of the
show.

Look your fishes over very carefully again to make sure all
of your show choices still look good enough to go. It's surprising
how many fish develop torn fins overnight right before a show,
I guess they just can't take the pressure. Make your final decision
about who is going.

DO NOT feed your show fish today. If you do their wastes will
foul the water in their bowl and cause a lot of stress. They
won'‘t starve to death , a healthy fish can go several days
without feeding with no harm at all. Also- being a little hungry
may make the fish more active and thus better looking to the judge.

Gather all of your bowls, make sure again that you have the
proper size bowl for each fish, and that the bowls are clean.

Now that you have the bowls you are going to need some water.
Ideally it should come from the tank the fish is in to avoid
the stress of different water conditions. It should be clean,
clear, and colorless. If you can't use your tank water and have
to use tap water make sure it is properly dechlorinated and is
at as close to the same Cemperature, pH, etc. as the tank water
as possible. Ypu will want encugh water to Fill the bowl 1/2 to
3/4 full (no more) to give the largest surface area possible.

Very carefully catch your fish and gently place it in the bowl.
Be careful not to tear its fins or otherwise damage it. Don't
chase it madly about the tank with the net. Be slow and calm.
Sometimes using two nets, one to herd the fish into the other,
helps. When catching catfish or other fish with barbed spines

on their fins it is best to use a very fine mesh net so the fishs
spines don't get caught in the net and torn. Make sure rthe net
you are using is large enough for the fish you are trving to
catch. Trying to catch a big fish with a little net will only
result in you getting frustrated, wet, and possibly damaging

your fish.
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You should new cover the bowl with a piece of plastic held
in place with a rubber band. The bowl should be labeled above
the water line with the name of the fish. l'se waterproof ink
and/or cover the label with transparent tape. (heck the show
rules for details on this as it varies from show to show. Now
place the bowl in a sturdy box to carry it in. [f you are taking
more than one fish put cardboard or newspaper in between the
bowls in the box to prevent them from knocking together. It is
very unlikely that they would break from this 1f you don't put
something between them, but they will make an awfull noise every
time your car goes over the slightest bump, turns a corner, stops,
starts,etc. and by the time you get to the show sight you will
be a nervous wreck. Warning- you will still hear a lot of sloshing
noises . You'll just have to bear this as I haven't found a way
Cex stop it yel.

An alternative to the above method, and one you will probably
have Lo use if you are bringing large fish and tanks, is to carry
the fish in plastic bags or buckets. You can then transfer them
to their bowls or tanks after you arrive at the show. 1f doing
this make sure you bring along enocugh water to fill your tanks
or, if vour sure there will be a scvurce of water (I hope by now
you know where to look for this info. without me having to say
it again'make sure you bring everything you will need to dechlorinate
and ad ju~t the pH of the water.

When you arrive at the show site go inside without your fish
first, unless vou only have one relativly small box to carry.
This is to find out exactly where you need to register your fish.
You don't want to be stumbling around with a heavy box of fishbowls.

After your fish are registered make sure you place them in
the proper places on the show stands. If you put your fish in
the wrong place it may get disqualified, just like registering
it in the wrong class. What do you do if your not sure where
vour fish goes? . If you can't fill in the blanks go back
to the begining of the article and start all over.

Once your fish are placed properly vou want to hook them up
to the shows air system. Cut a small hole in the plastic cover
of yourbowl.Hook up you're air tubing fo the shows air system.
If you're not sure how to do this find someone to help you.
Feed the free end of the tubing through the hole in your plastic
and ad just the air so there is a small steady stream of bubbles.
Not too much, you don't want your bowl to be like a whirlpool.
It may also help to wrap a plant weight around the end of the
tubing to help hold it down near the bottom ot the bowl.

Mow all you have to do is wait for the judging to take place.
Good luck, and make sure to add one final thing tv vour listc of
stuff to bring- an empty box to carry all of your truphies home
in.



SHOW CHATRMAN'S MESSAGE

¥Ws are about to go througk another of onr annoal weekends of spring madness,
also known as the Fotomac Valley Aquarium Society's Twenty-Eighth Annual
Spring Show and Auction. Many long and hart hours of careful planning and
effort by FVAE members are being devoted to staging this event. Our spring
weakends routinely draw several hundred hobbyists, both gericus and casual,
from up and down the Eastern seaboard. I hope everyone will find the results
of our efforta interesting, informative, and entertaining.

Qur big weekend is composed of two separate events. On Baturday and Sunday
morning, there is an exhibition of aguatic life with hundreds of sntries
considered by their keepers to be the best of their types. The "beat of the
best®™ will be formally recognised by independent, authoritative judges. The
spring show actually mserves three functions. First, it affords hobbyiata at
all sxperience and skill levels the opportunity to display the results of
thaeir efforts in raising and kreeding aguatic animals and plants. Seccndly,
tha show demonstrates to tha public the diverse interests and specialities
available within the aquarium hobby. Thirdly, the show hopefully results in
new members joining our society.

On Sunday afternoon (and usually going on well into Sunday eveningl} is the
avction. PVAS stages two auvctions each year as our primary source of club
operating funds. If you have never before attended an aquatic hobby auction,
I think you will find ours fascinating. Hundreds of bags of fish, plants, and
aguarium supplies and hardware will change hands in one afterncon. Among all
those bags are many items rarely if ever found in a pet shop, and snat
numbar of bargains as well. Throughout the auction afternoon, donations from
bobby manufacturers will be raffled off, and at the close of the weekend, a
complete 55 gallon set-up (tank, hood, stand, filtration system, and heater)
will aleo be raffled off. Tickets for both raffles will be on sale at the
conceaslon table.

Last ysar, the PVAE participation rate in the mmber of entries and sxhibits

was, frankly, very poor. Do you have fish that you are proud of? Then share
your pride and enter them! They don't have to be the absolute best of their

kind, only the best you have besn able to raise and keep.

Finally, the 1988 Ehow Committes iz composed of the same old names that have
besn voluntesring for a number of years. Now wmore than ever, other PVAS
members should consider donating some of their time to support our club,
especially some of our newest members. Even just an hour or two selling |
raffle tickets or helping to erect or tear down show stands will pay HOGE
dividends in personal satisfaction in helping your club help you in your
hobby, and will greatly increase your sense of Mlﬂig rather than just
attending! You will become a more succeasful hobbyist for doing so. I

guarantee it!l

FETE THRIFT
1988 Show Chairman
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OTOMAC. VALLEY AQUARIUM SOCIETY
e e &

POST OFFICE BOX 6219 SHIRLINGTON ‘-:'T'AT_I:‘_}N ARLINGTON VIRCINIA 22706

28th ANNUAL FISH SHOW AND AUCTION
MAY 20-22, 1988

SCHEDULE OF EVENTS

FRIDAY, ?E 2U
to 9 PM - Early Registration of Show Entries

SATURDAY, May .1:

] lﬁ to Moon - Registration of Show Entries

1 PM 1o 5 PM - Judging

2 PM tc 8 PM - Public Yiewing of Show Entries
SUNDAY, ?E 22:

] to 1 PM - Public Viewing. The public is cordially invited to

attend the Awards Presentation and the Auction.

9 AM tc 12:30 PM - Registration of sale items for the Auction

11 AM - Awards Presentation

11:30 AM - Auction, continuing with periodic breaks until all
s]items are sold

v E

THERE IS NO ADMISSION CHARGE FOR VIEWING THE SHOW OR ATTENDING THE AUCTION

RAFFLES - RAFFLES - RAFFLES

Aguarium-related prizes will be raffled off at intervals during the Auction. You
must be present Lu win these prizes. At the close of the Auction, a 55-gallon tank
set-up will be raffled off. You need not be present to win this prize.

Tickets for both raffles may be purchased at any time during the Auction at the
concession stand. Soft drinks and souvenirs will also be on sale.



COMPETITION CATEGORIES
A1 classes (exceptinu VITI] are open To public competition

i. Livebearers 111. Cichlids (continued})
a. Guppies d. AngeTfish
b. Mollies e. Rift Lake, Malawi
c. Swordtails & Platies f. Rift Lake, A1l Other
d. Goodeids q. Discus
e Other Livebearing Fish h. Non-Rift Lake African
i. Cichlia Pairs
i1. Egglayers (Non-Cichlid) j. Other Cichlids
a. sh, Corydoras
b. Catfish, African V. Marine
¢. Catfish, All Other a. Fishes
d. Betta 5plendens b. Invertebrates
e, All Other Bettas & Anabantoids
f. Sharks & Loaches ¥. Family of Fishes
g. Characoids, Under 3" Mature
h. Characoids, Over 3" Mature ¥i. Plants
i. Barbs
J. Goldfish & Koi ¥I1. Set Tanks
k. Danios, Brachydanios, & Rasboras
1. Killifish VIII. Dealer Tanks
m. North klerican1uatiue1Fish o L
n. Other Mon-Cichlid Egglayers X, hutuﬂrﬂghg
a. Photographic 51ides
II1I. Cichlids b. Photographic Prints
“a. Wew World Large (Over 7" Mature)

b. New World Medium (4" to 7" Mature) X. Arts and Crafts
. New World Dwarf [Under 4" Mature)

THE FOLLOWING APPLIES TO ALL ENTRIES

Once entered into the competition, no entry may be removed until after the Awards
Fresentation on 5Sunday without the consent of the Show Chairman. All entries mui*
be removed by 6 PM, Sunday, May 22, or they will be disposed of at the discretion
of the Show Chairman. All entries must be accompanied by an entry form, a copy of
which is in this flyer. There will be qualified hobbyists available to assist you
in classifying your entries. PYAS can assume no liability for any entry. Howaver,
at least one qualified hobbyist will be present at all times during the show to
assure the safety and well being of the fish, and to deter theft or other damage.

AWARDS
Trophies will be awarded for Best In Show (Classes I through IV), Reserve In Show
{Classes 1 through IV}, Best In Class (Classes 1 through IV}, and for First Place
in each category of each class (Classes I through IV, IX, X), and First Place in
classes ¥ through ¥II. Ribbons will be awarded for Second and Third Place in each
category of each class. A Dealer's Rotating Trophy will be awarded for Class VIII.

INFORMATION
For additional information, please contact Mr. Peter Thrift, Show Chairman, at
{703) 971 -05%4 weekdays between 6 PM and 9 PM. and weekends between 2 PM and 4 PM.



SHOW RULES
The competition is open to anyone.

: FOR CLASSES I THROUGH VI:
ANKS, OTHER CONTAIMERS, AND STANDS: KTV tanks, drum bowls, and stands must be
shad by the entrant. A1l containers must have at least two clear, flat sides.
larger than 5 1/2 gallons must be accompanied by a stand. An air pump,
tration, light, and extension cord must be furnished by the entrant for each tank
then 5 1/2 gallons, as they may have to be placed at some distance from the
supplied air source.

DECORATIONS AMD LIGHTING: Mo decorations of any kind, including plants, back or side
mnﬂnu. or gravel, will be allowed in Classes I through ¥. 5See below for Class IV.

external 1 or tank bottom may be pafmted flat black. Omnly tanks on stands may
have entrant-provided 11ghting.

AIR, HEATERS, AMD FILTRATION: PYAS will furnish a constant air supply for all bowls and
small tanks. Entrants must furnish their own airline and airstones. A supply of each
will be available for purchase from PYAS. Box and sponge filters or outside filters
will be allowed at the entrant's discretion. In Class IV, undergravel filtration may be
used, but the tank must otherwise be bare. Heaters are allowed in all classes.

FOR CLASS ¥ (FAMILY OF FISHES):
An acceptable entry consists of a breeding pair of adult Tish and their fry. The fish
may be displayed in a single container, a divided container, or separate containers.

FOR CLASS Y1 (PLANTS):
An acceptable entry consists of a sTngle species of any recognised aguatic plant
displayed in a single container. Several individual species may be displaved as
separate entries in a compartmented container. A rooted plant may be displayed in a pot
or floating. WMo gravel or planting medium 1s allowed on the bottom of the container.
Mo fish or other fauna may be present in the container.

FOR CLASSES VII & VIII (SET TAMKS):
Entries may represent either freshwater or marine enviromments, and may stocked and
decorated as desired. These tanks will be judged on the overall appearance of the tank
and its contents. The appearance of the tank stand will not be judged. All equipment
must be supplied by the entrant. All entries wust be ready for judging by noon on

Saturday.

FOR CLASSES IX & X (PHOTOGRAPHY, ARTS & CRAFTS):
Judging of photography will be based primarily on composition and technigue. Art and
Craft entries must consist of a non-photographic representation of freshwater or marine
fishes or their associated environment, and are judged on originality, design, and
overall artistic merit. A1l entries are expected to be the work of the entrant. .If
dasired, entries may be titled but must not display the name of the entrant. Entries
will be accepted by mail vided they reach PYAS before Friday, May 15. Use the PVAS
address on cover of this flyer, and enclose applicable entry fees. Entries will be
meturned only 1f a stamped, self-addressed mailer is enclosed.

JUDGING
- K11 entries will be judged equally by esfabTished PVAS standards. If an unbreakable tie
occurs, duplicate awards will be made. In all cases, the decision of the judges 1s
fimal. Judging sheets will be available for entrant review after the judging process is
completed. A 1ist of show judges may be found elsewhere in this flyer.
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POTOMAC VALLEY AQUARIUM SOCIETY
Show Entry Registration Form

Name : Address:

Telephone: | ]

Club: _

Entry Class  :  Bowl Number - Entry Fee Ruction?

as wolos snfus sefas wn

o o

10 :

saflanw wufan wafan

T

12

13

wn gafes sofee safos sefos safs

14

15

TE :

we mafen gefus aw

Entry Fees: Single Fish - $2.00 Dealer Tanks - no charge
Pairs and Families - $2.00 5lides and Prints - §1.00
Plants - $1.50 Craft and Artwork - $1.00
Set Tanks (non-dealer) - $2.00

PYAS MEMBERS NOTE: No more than $20 in entry fees will be charged to

club members entering five or more sub-classes,
regardless of the number of total entries.
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INSTRUCTIONS FOR FILLIMG OUT THE SHOW ENTRY FORM

Please use this form to enter the show competition. Fill in the requested
data at the top of the form. This will facilitate entry registration, insure
the safeguarding and return of your entries, and allow PVAS to notify you of
future events.

In the CLASS column, 1ist the competition category for each individual entry.
A swordtail, for instance, would be placed in category “Ic*. Do not write in
the BOWL NUMBER column, as this is for use by the registrar in assigning a
specific number to your entry. You may tally your total entry costs by
entering the correct fee for each entry, or the registrar will do this for
you. If you wish to have the entry placed in the auction and sold after the
completion of the show competition, write “Yes” in the AUCTION column. If you
have any questions, the registrar will be happy to assist you.

LIST OF SHOW JUDGES
The following individuals have tentatively accepted invitations to Jjudge this
competition:
Bob Goldstein, Raleigh Aquarium Society
Dave Herlong, Raleigh Aquarium Society
Gerry Pottern, Raleigh Aquarium Society
Ed Taylor, 5-D Tropical Fish Farm
Dave Shaw, Aquaria International

PYAS AUCTION - SUMDAY, 22 MAY
RULES FOR THE SELLER:

1. You do not have to be a PYAS member to buy or sell hobby-related items,
including fish, plants, equipment, etc. in the auction.

2. Registration of items for sale will begin at % AM and will end promptly at
12:30 PM on Sunday, 22 May.

3. The auction will begin immediately after the awards ceremony and will
continue, with periodic breaks, until all items are sold.

4. A1l items must pe Jabeled with the identity of their contents, to include
number, sex (1T possiblel, and other pertinent data. Use a permanent marking
pen and adhesive Tabel. LabeTing equipment will be available at the auction,
but Tabeling must be accomplished before the items will be registered.

a. Fish: 'Pair’ means one of each sex. 'Mated Pair' means a pair that
have spawned WITH EACH OTHER. “Trio' means one male and two females.
'Reverse Tric' means two males and one female. ‘Mixed Sexes' means at least
one specimen of each sex. 1f you are uncertain, label the bag 'Unsexed'.

b. Supplies: All aquarium equipment MUST be labeled as to working

condition or missing parts. PVAS reserves the right to reject any equipment
Jjudged to be unsuitable for auction.
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5. Proper fish bags must be used. Live items must be bagged with ample air and water.
Fish packed in "baggies™ or similar bags will not be registered. If a fish is
registered in a bucket, tank, or bowl, the container will be considered part of the item
and will be auctioned as a unit. There will be a supply of fish bags for sale at the
registration desk. After registration, the Auction Committee reserves the right to
re-bag any item as is necessary.

6. Registration is limited to fifteen {15%) items per person,

7. A limit of five (5) bags per species or coler form/variety is allowed, unless prior
approval is obtained from the Auction Chairman.

8. Fror every five (5) items registered in the auctiun, one (1) colored sticker will be
given to the seller to attach to the item of his choice. These items will be ductioned
first.

9. Bags will be offered "as is' and will be sold as one item. Unce registered, the
contents of a bag may not be split.

10. Each item carries a §1.00 minimum, unless the seller assigns a higher minimum. The
seller may lower _the mivimum on an item that does not sell during the auction.

11. HNo payment will be made to the seller on the day of the auction. Payment will be
forwarded by mail within ten days after the auction date. It is the seller's
responsibility to give PYAS a proner name and address to receive payment. Envelopes for
this purpose will be filled out during registration.

12. The seller receives two-thirds of the selling price. PVYAS retains one-third.

13. A1l items not sold must be claimed at the close of the auction, or they will he
disposed of at the discretion of the Auction Chairman.

14. The auctioneer retains the right to set aside any improperly bagged or marked item,
or any sick or otherwise unsaleable item.

15. Fish species that are restricted by either federal or state statues will not be

accepted. These include, but are not limited to: Piranhas, Texas Cichlids, and-Walking
Catfish.

RULES FUR THE BIDDER

1. All persons wishing to participate in biading are required to register with their
full name and address. Bidding numbers will Le assigned to all buyers.

2. Items may be inspected only before the auction and during the intermissions.

3. A1l bidding raises will be in one dollar ($1.00) increments. The auctioneer has the
right to alter this procedure at his discretion.

4. Successful bidders will have their items brought to them, at which time payment is
expected. An authorized bidder may run a tab, or pay by check. Please see the
Treasurer before the auction. Proper identification will be required in these instances.

5. In all cases, the decision of the auctioneer is final.
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INDUSTRY SUPPORTERS OF PVAS

The following companies genercusly made product donations to PVAS to use as
prizes sither at our monthly meetings or as raffle prizes at our spring and
fall suctions:

Aguarium Pharmaceuticals, Inc,

Euvgene G. Danner Manufacturing, Inc. (Supreme)

FPinny Products Company

Freshwater and Marine Aquarium Magazine

Ginger Products Company

Rolf C. Hagen (USA) Corp.

Hawaiian Marine Imports, Inc.

Lustar Products

Mardel Laboratories

Marineland Aquarium Products

Perfecto Manufacturing Company

Tetra USA

TFH Publications, Inc.

Many of these firms have been supporting our society for many years. They all
deserve our support in return.

FVAS JUDGING STARDARDS

For each ghow class, at least two gualified judges are assigned. A judge may
decline to judge a category in which he or she is not gualified, and will not
be assigned a category that he or she is personally entering. Each entry is
evaluated in the following five areas: SIZE, BODY SHAPE, FINNAGE, CONDITION
AND DEPORTMENT, and OL.OR. In each area, each entry is given up to 20
points. A perfect entry would receive the maximum 20 points in each area, or
100 total points. The overall points assigned by each judge for an entry are
then averaged, and this average becomes the entry's overall score. The three
entries witn the highest averaged points are the winners for that class.

i

The 1988 PVAS Show has been sanctioned by the American Cichlid Association and
the Federation of American Aquarium Societies.
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PUAS DUAHJ MeeTING - APIL 4, L9948

The meeting was convened hr"‘iﬁidunt Lene Aldridge at T:30 p.m.
#lso present weram Kenny Warreg, Pete Thrift, John Stieringer, Feahn Mooy,
douv rallansch, Hay Hughes, and Gerry Hoffman.

Show Chairman Thrift announced tﬁnt thank-you letters for manufac-
turers' donations have all gone out; a good supply of prizes from
in the ten-to-thirty dollar ranyge has been received for our 3/81.00
raffle. He reported trouble contacting some of our potentisl judges

for the May 21 show; slternate names wers suggested.
the Board decided to sell cokes at the auction.

From Gene Aldridges

The bulk permit has been acquired and Ths Jelts Tsle will now bas
mailed for 16,T¢ each; the deadline for copy is now the ganesral
maatiny wach month. He has run off & ysars' supply of mailing labals
4t no cost to PVAS.

Also, we have a new editor for The Delta Tals! Tom Hetzel has accepted
the post, and we ars lopkjng forward to its svolution under his
leadership.

From Gerry Hoffmans: i # -
Qur treasury is yetting lew (circs $400.00) but most of the sadvance
costs of the Spring Show have bmen mat.

The %25.00 Va. incorporstion fee has been paid for 1988.

From Ray Hughes:
The Hamada Inn at At. 28 in Rockwville is available for the Oct.
workshop; the cost is reasonable but the room is small. He agreed to

keep looking and to investigate Md. store sponsorship.

The mecting adjourned &t 9315 p.m.
Hespectfully submitted: Hubart_ﬁ;li-nsch. Recording Secretary



FISHNET
ICHTHYOLOBY 102
Water Chemistry

Lecture 1

This course is designed to give you, the students, a better

e#tiation of the aquatic environment, primarily as found in

ﬁrtm, and to learn, as Spotte stated it, how the water
wegts the animals and how the animals effect the water.

This first discussion will be an exposition ot some of the
basic concepts to be used throughout the remainder of the course.
The International System of Units (SI) will be used for most of
the discusmsions, and the following are some of the abbreviations
for some of the most used units:

liter = L (upparcass)

milliliter = mbL

gram = g

milligram = mg

kilogram = kg

microgram = ug (the lower—-case U approrimates the Greek mu)
Centigrade or Celsius degrees = oC

When necessary, English units will be abbreviated as follows:
U.8. gallon = gal
fluid ounce = f1 oz
Avoirdupois ounce = oz
pound = lb
Fahrenheit degreses = oF
In addition, the following conversion units will be in effect:

1 gal = 3.785 L

1 1b = .4535924 kg .

Chemical shorthand will be use throughout these
discussionlsl. The first time an element or chemical compound 1=
mentioned, its chemical formula will be shown. From that point
on, if convenient, the chemical formula will be uwsed to the
exclusion of the name. The following is a list of some of the

more commonly used formulas and elemental symbols:

hydrogen = H

oxygen = 0

sodium = Na

sodium hydroxide = Nadk
calcium = Ca

magnesium = Mg

copper = Cu

potassium = kK

water = H20

chlorine = (]
hydrechloric acid = HC1



sulfur = 5

sulfuric acid = H2504
nitrogen = M

aminonia = NH3

nitric acid = HMNO3
carbon = C

carbon dioxide = CD2

For our discussions, I have assumed that evervyone knows the
definitions of "ATOM" and “ELEMENT". If these two terms are
unfamiliar, they can be looked wuwup in a suitable refersnce/
Except +or hydrogen, all atoms have electrons, protons and
neutrons. : . .

WATER, in the strictest sense, is an odorless, colorless,
and tasteless liguid. Its chemical formula is commonly stated as

H20, but can be properly written as HOH. It can be called
"hydroger monoxide" or "dihydrogen .oxide" or “dihydrogen
monoxide"; these names correspond to the first. formula.

“Hydrogen hydroxide" corresponds to the latter formula. Unless
specified by appropriate adjectives (i.e. "salt", "hard", and
“soft"}, "water" refers to the pure form as typified by distilled
or deionired forms of the substance. "

In a physiclogical sense, water is classified as a nutrient,
and all 1life requires it for proper intra— and sxtra-cellular
activities. If there ever was a universal solvent, water fills
the bill. Its high wsolvency is primarily due to its polar
nature; this is because the angle betwesn the two hydrogen atoms
is 105~degrees:

rather than 180-degress as might be expected by the formula, HDH:
H-D-H .

In the above figures the "/", “\", and "-" represent chemical
bonds between the atoms of oxygen, O, and hydrogen, H. The 0O iw=
a highly electronsgative atom and tends to withdraw electrons
from its neighboring H atoms, and the H atoms tend to give up
their electrons {thaey only have one sach) exposing the
electrically positive protons. This results in a molecule which
exhibits differently charged ends, or poles:

Water, therefore, is a polar substance; the electronegative snd,
or pole, tends to attract (or be attracted to) positively charged

particles. This aspect of water not only makes it a powarful
solvent, but probably accounts for the way all life has evolved
an this planet. If water was a neutral molecule than the life
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.‘l'ﬁlﬁil!, as we know them, would be radically different.

t The water with which most of us have an intimate
relationship, is nowhere near being pure. £ contains varying
mt' of dissolved substances. A BOLUTION 15 & wunitorm mixbure
¥ @ne or more substances (the SOLUTE) i1n one or more othear

stances {(the SOLVENT). In common experience, & solution 15 a
:!lﬂutd, howevar, in the strictest sense, the air we breathe 18 a

selytion of gases (0, argon (Ar}, COZ and others) in N. Ihe
substance in the greatest volume and/or weight is thought of as
the solventy in air N is the solvent. Metal allays, i1n sone

casss, can be thought of am solid solutionsy sterling silwver
being & solution of Cu in silver (Ag).

Water-based solutions may contain two basic Lypes  of
solutes. One type is molecular, and the other type 18 1onic. A
MOLECULE iw a chamical entity composed of one or more atoms. The
helium, He, molecule is a single atomy the oxygen mulecule 1s
compossed of two atoms, O2. The water molecule, of course, 1%
composed of two different atoms. When a molecule is composed of
two or more atoms the attractive force between the atoms 15 know

as a CHEMICAL BOND. These forces occur because of the
wlectrostatic charges on the slectrons and protons found 1n each
atom. The ELECTRONS are fundamental, negatively rharged

particles which are arranged in shells around the r,ucler of
atoms. The number of electrons in sach atom are exaittlv egual to
thea number of protons in the nucleum) the number wb Elertr s an
a given atom is equal to the AtOMIC NUMBER. Fhesicali.. an
slectron is a very small particle being 1/1837th Lhe mass ot the
proton or 9.1 ¥ 10E-28 g (where 10E-28 means "10 to the JBth

powar®™},
There are four basic types of chemical bonds: 10R1E,
covalent, bridging and metallic. We will most often e@ncounter

the first three types in water chemistry. An IOMIC BHOMD occurs
when the boanding electrons of one atom are completely transferred
te another. An example of an ionic bond is the bond which exists
between sodium and chlorine in sodium chloride, NaCl. The result
of an ionic bond is the Fformation of charged particles held
together by their mutual electrostatic attractions. A crystal of
salt, for instance, consists of positively charged sodium ions,
MNa+, and negatively charged chloride ions, Cl-; Ma*+Cl-. Ao 10N,
then, is a particle which has gained or lost one or oure
electrons thus acquiring an electrical charge. 6 positively
charged ion is called a CATIONC and a negative ion is an ANION.
In NaCl the Ma+ is the cation, and the Cl- 1s the anion. Uther
cations include the potassium ion, K+ (which has lost one
electron), the calcium ion, Ca++ (which has lost twe electrons),

and the ammonium ion, NH4+. Common anions include the hydroo:de
ion, OH= {which has gained one electron}, the dulfate ion, S049--
{which has gained two electrons), and nitrate ions, MO I he
"+% and “=", above, represent positive and negative charges; the
sul fate ion can alsc be written as, "3504-2". In print these
charges t{i.e., "-", "+", and "-2") are shown as superscripts; the
numbers designating the number of atoms 1n 1opns  and ComPOunads
(i.m., the "4" in "S04-=" angd the "2" in “H20") are shown as
subscripts.
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a LOVALENT BOMD 1= one in  which the electrons involwved 1n

the bond are shard ore or less equally shared. The extent of the
actual sharing is dependent uwupon the ditferences 1n electron
withdrawing power of the i1ndividual atoms 1n Lhe compound. The
bond between the oxygen atoms 1n [ s 15 tammplebtely covalent
(nonpolar!; the electrons are equally shrei. 1+ CODZ  the
#lectrons spend more time in the wvicimity ot the o.ygen atome
than with the carbon atom (polar).

Ionic bonds tend to occur between metals and non-metall:c
glements. Covalent bonds are more likely to occour between non
metals. A METAL 18 any element whose compounds form cations when

in solution. Metal oxides form hydrodides when dissolved in
water; uxides of non—metals form acids. About three-guarters of
all the elements are metals. Metals are atrong electrical

conductors; non-metals are poor conductors.

A BRIDGE BOND is alsc known as HYDROGEN BONDS and ccour
where polar; covalently bonded hydrogen bears either a positive
or negative charge which attracts another molecule of opposite
charge. The two molecules then are said to be bridged or

hydrogen bonded. Hydrogen bonds are wvery weak, b=ing no more
than one-tenth the strength ot covalent bonds, and are easilwv
broken. Hydrogen bonds are wvery important in living cellsa
helping to give DNA its typical spiral shape.

Water is weakly ionized in 1ts pure state; DpDut the slight

conductivity it exhibits 18 due to the following 1onization

reaction:
H20 <=2 Rkt + (UH-

In reality, the hydrogen ion, H+,;, quickly associates with a
second water molecule to form the so-called hydronium i1on, H#O+:

H20 + H20 <=3 H3ID+ + OH-.

A hydrogen idion can be properly known as a PROTON the heavy
particle with a positive charge found 1n the nucleus!;, DECAUSE 11
the hydrogen atom there 183 only one electron, =nd unlike ail
other elements there is no neutron ithe heavy partirle with no
net charge!) 1n the nucleus.

As ionic substances, like MNall, are dissolved i1n water. the
electrical conductivity of the water 15 increased. Subst s @
which i1ncrease the conductivity of water are called ELECTROL 11
Most covalently bonded molecules; like common sucrose, C12H22011),

are not electrolytes and do not +orm 1ons  1n solution. A weak
solution of NaCl will conduct an zlectrical current many times
more efficiently than a very strong soluti1on of sugar . As the

concentration of an electrolyte 1n solution 1s 1ncreassd, the
electrical conductiwvity i1ncreaswes llkew: se.

Water can act as both an acid and 4s a base. In the purest
sense an ACID 15 any substance that donates a proton. A BABE 1s
any substance which accepts a4 proton. When & hedrogen acid like
HNUZE 1w  dissolved 1n water, the water acts like a base and
arcepts a proton:

HMO3 + H20 <= Hi0+ 4+ MUS-
-19=



The use of the notation, =" omignifiles that the reaction shiow
is in ERUILIBRIUM; that 1s the tormetion of the substances i
each side of the equation occur at the same rate. EBEguilibria aee
effected by many tactors, including temperatur e and atmospher s
Irgessure.,

Water exhibits these additiuvnal physical! characterisbic.:

1 L=1kg (at 4oC and standard atmospher ic pressure, 1 atm)
specific gravity (sp gr) = 1.00 (at 4oC and 1 atm)

freezing point = 0ol (at ! atm)

boiling point = 1000C (at ! atm)

Water sxpands about 10X upon freezing

sp gr of ice = 0.91 {(at 1 atm)

BPECIFIC GRAVITY is the weight of a given volume of any ligquid or
solid compared with the weight of an equal volume of water. For
gases the reference substance iw air. For exact measurements the
tempearature of both substance must be specified; +for ethyl
alcohol , C2ZHSDH, for instance the sp gr can be given as 0.7893 at
20/40LC. The "20" refers to the temperature of the alcohol, or
200C, and the "4oC" refers to the temperature of the reference
water. For most substances the sp gr increases as 1ts
temperature decresases, and decreases an the temperature
increases. Bpecific gravity is also known as DENSITY. Sodium
chloride has a sp gr of 2,165 which means that oene liter of
sodium chloride has 2.145 times the weight of 1 liter of water.

Editor's Note: The above article is a portion of a series of
lectures prepared for delivery on the Aquaria/Fish Forum (FI15H-
MNET) on CompuBerve Information Service (CIS). It was prepared by
John Farrell Kuhne for a water chemistry class. Fermission for
reprinting was given by the author, and turther reprinting 1s not
peroitted withput writteo permission from the author or FISHNET.
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LAUREL. & HARDY Bl A CATF LSH:
A TRUE ACLOUNT!

by Wayne 5. Leibel

Try as | might, 1 just couldn’'t convince my dear, long-
suttering +ri1end Ginny Eckstein to keep my newest impul sive
acguisitlion: e lyretailed shovel nose goldfish—gulper
tgorubimichthys planiceps!, on extended _loan. Lord knows, I'd
sheaked countless other ‘desirable’ fish: innumerable FPort
Lichlids, flashy Basketmouths, etc., into her tanks before and
she graciously looked the other way. But a 20 inch planiceps
was, apparently, another story. The why and how I had arranged
tar the acquisition of this behemoth 1is another tale indeed.
Suffice it to say  that two months and several hundred goldfish
later, I was ‘persuaded’ to drive to Long Island to remove the
ottending Silurian.

Ginny retused to let me capture and box the beast hawving
prior esperience with my 1mpeccable capture technique. Moreover,
I was a cichlid person, she was a catfish person — and the fish
wolld sense the difference immediately. We proceeded I watching
from a distance -— by the time honored ‘chase it into the bag’
technigque favored by successful show pecple. Close; but no cigar
- and no bagged planiceps. MNext, a towel was introduced to
gently coax the beast into the bag, and guard against potential
hand and/or +ish injury. Despite Ginny's beat efforts, the
cattish eluded the bag, swimming lazy circles around the tank.
'y Ginny excused herself to get a net and warned me not to stir the
fish up ("Don’t spook him!"). Well, he looked friendly enough,
what with that huge gaping, toothy smile, and I figured, "What
the hell, 1°11 be the hero!” Well folks, my track record with
planigegpse 1s not marked by particular success. My first,
Mephistopheles, jumped from a covered tank (plus heavy rock
weight) the day after acquiring him - something about me, perhaps
my beard, innately riles them up. Anyway, my hand went in and
the fish went nuts: the slow lazy circles turned into quick,
frantic ones -— the +fish skittering on the surface and nearly
flew out of the tank! Bo much for not spooking him. I stepped
away and feigned innocence.

Binny returned, noticed the cloudy water (she's a quick
sketeh)  and said accusingly: “What did you do to him?" I
replied: "I think I'd go easy with that net."” Well, in the net
went, 1n went the fish and, in pinning the thrashing creature to
the glass, BGinny gasped and blurted: “I've been mpined!" With
blood dripping (Victim's note: FProfusely'}) from her punctured
finger, our undaunted heroine nonetheless wrestled the beast into
the waiting styro before registering the intense pain she was
egxperiencing (I've been spined by a 4" Pimelodid and boy, did
that sting!l). 0¥ course the phone rang just that instant—-—a
customer calling for a catalog. What timing. I grabbed the
phone, hyperventilating empathically, while Ginny, pressing her
wound to make 1t bleed freely and clear any unknown toxins, was
in obvious pain. bBusiness concluded, we sat down to watch if her i
hand swelled up and if she went into anaphylactic shock. I took
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a tranquilizer and she seened to be much better for it. See
Leibel; hypochondriac in Fadovani, 1787 Dec. Amazon_Diary,—
Thanks, Gian). But the pain! Excruciating, stabbing pain! I

offered to stomp on her foot to divert her attention, but she
declined.

Mow, we both knew that if an allergic reaction were to
occur, it would most likely happen in the first 15-20 minutes
post—-spining, which it did not, luckily. To put her at ease, I
regaled her with a story of the time I had been spined by the
dead, +rozen stingray that had attacked me when T went to
retrieve something else from my freezer: my hand and arm had
blown up like a balloon, and I did want to kill myself for the
intense pain, but I survived the attack only later to be relating
this cheerful tale. This seemed not to comfort her. She was
experiencing some localized numbness, a wee bit of swelling-—but
the pain! Excruciating. Convinced by the clock that she was
going to live, I 1laid a reassuring hand on hers and said
smoothlyt *I'm not worried,....but then, it's not my hand.*
This strangely failed to comfort her either. My expertise in
these matters now suspect, we called Carl Ferraris, catfish
specialist, at the American Museum of Matural History. 0Of course
he was a lunch, and our dear mutual friend Ginny was dyving. He
did call back ASAF with the concurrence that "the worst was now
over", Of course, it wasn't his hand either. He next inguired
about the planiceps’ condition, which Ginny, strangely enough,
found mildly offensive. I, frankly, couldn’t understand her lack
of sensitivity. Catfish, too, have immune asystems and the
possibility did exist that the fish mignt bhe done in by exposure
to Binny’'s foreign tissues.

Anyway, Carl suggested that a tetanus shot and antibiotics

were in order. Tetanus i3 lockjaw. Your jaws do lock and
talking is impossible. Ginny ngt_talk? Certainly we'd aget that
tetanus shot. Suddenly, Ginny seemed much worse. She hates

shots. Well, 1 was now late for my trip back to FPennayvlvania,
but I thought it a bit much to expect Ginny to drive herself Lo
the emergency room, so, what the hell-I'm a good friend-I stayed.
{Remember, | already had the planiceps boxed and could have lett
anytime). MWell, the receptionist looked puzzled by cur tentative
diagnosis-—-spined by a large South American cattish., Hmm. Sho
guickly jotted down "fish bite" and directed us Lo the plush
upholstery of the waiting room. If the spining itsel4 and the
anticipation of that large needle weren’'t encugh, the clientele
were' In the carner, a young ocbese girl with aging crone mother .
{bearded), deranged younger sister, and meandering toddler, was
camped on the floor putting on make-up. Tammy Fave would have
been proud! Purple lipstick, eyeliner, etc., pullsed Ffrom the
biggest bag of cosmetics I'd ever seen. They even tried to make—
up the baby but she, apparently the most stable of the guartet,

kept running away from them (who could blame her). Ginny thought
she was hallucinating from the catticsh toxin, and I was simply a
vicktim of companion-induced hysteria. They finally called Ginny
in.

Becurely inside the eramination room, the doector asked

sheepishly, "fnd just how did you get bitten by that Fish™"
-37-



Ginny explained the difference between spining and biting,
suggested that a tetanus shot was best for what ailed her. and

awalted the doctor ‘s verdict and her inevitable run in with the
dreaded needle. How he 1nguired. was the Fi1sh™ {(Evervyone, 1t
aeensd,; was concerned with the fish!. The doctor's eyes, atter a
long day of S0O5 (lsame wld-} 1.8, , colds, flu, post-holiday
indigestion, lit up! Hz had once treated a sea wochin spiming
and had heard tales of an admission for a Lionfish =tinging at
the local hospital and now, he too, could join the ranks ot the
elite with his own account of the “crazy lady who to bitten by a
fish." MWhile expressing remorse about the 445 =e would be
charging for this opportunity .to town the ranks of the Ripleys

Believe-]t-Or-Not medical =et, he nonretheless hardesn GBinny the
bill.

Sixty-—Ffive dollares for the doctor and tetanus shot, ®17.00
for the antibiotics and codeine, %52 +far the beloved planiceps,
hundreds of feeder goldfish those past two montha, gas and toill
money back and $orth from Fernsylvania to collect this fi1sh--1t
would have been cheaper to buy 1t retail in FPa. Not to mention
the split dorsal fin my prize had sustained’ Brym Ay, it was too
late by now t(ca. 3:30 P.M.; 3 hours post-spining! to attempt the
bridge traffic back to Fa.: we called Charlie, G:inny 8 husband,
to canfirm my suspicions. (Incidentally, atter briefly
establishing that Binny was D.k., he too, asked sbout the fish).
I would have to spend the night.

What to do with the now-boxed planicegs” | can assure you

we did not de-box him. Rather water and aeration were added
alon~ with a weighted egg-crat top to keep the behemoth confined
anr tive until the next morning. Suffice it to say that he wan

gv tually tanked in a huge agquarium in which he could prosper
and grow and from which; her would never need to be move again.

Reprinted +from the Faradise_ _Press, Jan. 1788, the monthly
publication of the Long Island Aguarium Society.
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BOWL SHOW REPORT FOR
MARCH

Livebearers Hon-Rift Lake Cichlids
1st Tony Fitz - Brick Red Wag Sword

2nd Tony Fitz - Brick Red Sword Ho Entries
3rd John Mangan - Characodon audax

= Angelfish & Discus
* lat Tony Fitz - Epiplatys dageti 1st Barrie & Raymond Farmer-
(monroviae, elephant waterhole #3) Silver Angel
2nd Lea Spickler - Apl. panchax 2nd Russell Hammond - Marble Angel
3rd Tony Fitz - E. annulatus 3rd Russell Hammond -

Harble Veil Angel

Sharks & Loaches Open (Cichlid}
1st George White - L. kirnaithai
Ho Entries 2nd George White - L. lelsupi

* Judge's Choice

Totals through April 1988
Month Quarter Annual Month wuarter Annual

T. Fits 18 18 55 K. Muller = - 1
E. Hughes - - 8 R&B Farmar 6 [ T
K. Muller - = 5 G. White 10 10 33
R&B Farmer - = 12 R. Hammond 6 [ &
T. Williams = = i

J. Stieringer - = 11

T. Hetzel & - 5

J. Mangan 3 3 18 -

E. Hammond 2 2 2

L. Spickler 4 4 4

May Classes: Cichlida: New World Mouthbrooders, Pseudo., Open
Egg/Live: Goldfish & Kol, Characins, Open

June Classes Cichlida: HNew World Large, Riftlake (NHeo Fseudo), Opsn
Egg/Live: Anabantoidas, Corydoras Catfish, Open
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OIOMAC VALLEY AQUARIUNM SOCIETY
s e o B o B oW

e A A T A = e e e e e i
POST OFFICE BOX 6219 SHFRL[NCT_EE STATION ARLINGTON. VIRGINIA 11206

APPLICATION POR MEMBERSIHIP

DATE 19

NAME

STREET APARTMENT

CITY STATE Z1P

TELEPHONE H W

OCCUPATION

Where did you hear about PVAS/get this application?

Humber of tanks Time in hobby

What can this club do for you?

What do you want to do for thw club?

Membership dues for the Fotomac Valley Aguarium Soclety are:

Family: 512.00 Corresponding: S7.00
Individual: 510,00 Junior (under 18) : $5.00
FPlease send application and check for jues to the addreass above.
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MARYLAND

AMIMAL EXCHANGE

7&5=-A Rockville Pike
Rockvilles Margyland 20852
424=-PETE

AQUARIUM CENTER
Randallstown Plaza Center
Liberty Road at Offutt Road
Maryland

(3B1) 521-4529

FISH FACTORY aAQuUAaRIUM

582 N. Frederick Avenue
Gaithersburg, Marland ZOBT7
(3@1) 77-7500

GAITHERSBEURG PET CENTER

&42 (Quince Orchard Road
Gaithersbura, Maryland 20878
1381 948-1133

GLENMONT TROPICALS
Glenmont Shopping Center
12345 Georgla Avenue
Wheaton, Maruland
FHF-BI 44

PETLAND

White Flint Plaza

5248 Micholson Lane
Kensington, Marvland 28895
(3@1) 231-5218

RICK™S FISH & PET SUFHF ¥
& South Market Steeet
Frederick, Maryland
({3D1)6F94-96484 B31-46848B

PET MART ROLKWVILLE
2238 Veirs Mill Road
Rockvil le, Marwyland
Tha2=-3505

SHOWCASE AJQUARIUM

11248 11258 Triangle Lane
Wheaton, Maruland ZATA.
FhT=bb b

TROPICAL LAGOON

2439 Georgia Avenus
Silver Spring, Maruland
585-45&2

CONGRESSITOMNAL AGUARTUM
Congressional Plaza

152 Congressional Lane
Rockville, Maryland  JAHSY
B881-4182

MONTGOMERY TROPICALS
7B45-G Airpark Road
Garthersburg, MD ZRQB7S
(301 &70-DBES

==SUPPORT YOUR LOCAL PET SHOP--—

==THEY HELP SUPURT US5——
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VIRGINIA

PETS-N-THINGS

Fan Am Center
JPE1 Nutley
Fairfax, Virginia
(7R3 S573-44DA

22031

TYAU TROPI-CARE

&9@5 Duke Drive
Alexandria, Yirginia
J&5-4&6713

2Z3RT

AMNNANDALE PET SHOP

T4@E Little River Turnpike
Annandale, Virginia 22003
(7@3) 25&6=-2400

AQUARIA INTERNAT IOMAL

1180 Pendleton Street
Alexandriay, Virginia 22314
&83-4811

BAILEYS PET CENTER
Leesburg Pike Plaza
3327 8. Jefferson Street
Bailews Cross Roads
Falls Church; VA 22841
931-1408

BEACON MALL PET CENTER
Beacon Mall Center
&77&6 Richmond Highway

DISCUINT PET CENTER
Manassas Shopping Center
FOZ8 Mathis Avenue
Manassas, Virginia
3H1-T74LT

2z211@

MATIONAL PET & AQUARIUM
Hillston Shopping Center
4148 Arlington Blwd.
Falls Church, VY& 22045
533-7828

OARKTON PET SHOP

Gakton Center

Rt 123 & Hunter Mill Rd.
Gaktony Virginia 22124
281-9&622

PET MART TYSONE

B417 0ld Courthouse Road
Vienna, Virginia 22188
B93-8181

WILSON'S PARROTS & MARINE LIFE
Shirley Edsall Ins Park

Build Asmerica 3

5405-6 Gan Hashington Drive
Alexandria, Virginia 22312
9ZZ2-7358

SUNSHIMNE PETS
7395H Lee Highwaw
Falls Churchsy VA 22842

Stuart Centre
462 Eiden S5t.
Herndon
VA 22171
437-B381

Hechinger Jamesway FPlaza
243-C Harry F Burd Hgwy
Sterling

VA 22178

43B-F5567
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Alexandria, Virginia 223846 S7T3-4F45
&6B-56100
PETS, ETC.
Herndon Sterling Alexandria

Mt. Vernon Plaza
7488-B Richmond Howd
Alexandria

va 223086

T&B-22002



POTOMAC VALLEY AQUARIUM SOCIETY BULK RATE

P.0. BOX 6219 U.S. POSTAGE
SHIRLINGTON STATION i i PAID
ARLINGTON, VA 22206 ERMIT Ko. 418

ARLINGTON, VA

John C. Wagd Facilit
Rt. 237, Fuirfax, \"-'LY

o
o dssle! ||

The Potomac Valley Aquarium Society will meat on the following dates in 1988:

i 11 Jan 9 May 12 Sep
B Feb 13 Jun 17 ‘Oct
14 Mar 11 Jul 14 Now
11 Apr 8 Aug 12 Dec

Meetings are held at the John C. Wood Facility, Rt. 237 (0ld Lee Highway) ,
Fairfax City, VA. Doors open at 7:30, meetings start at 8:00. EVERYONE IS
WELOOME! | |




