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Appendix A

Andros Development Statement

By Tom Taylor
Andros Island Coordinator



INTERNATIONAL FIELD STUDIES

Proposition for Development on
Andros Island, Bahamas'

This paper will attempt to describe the proposed operations of International
Field Studies on Andros Island, Bahamas, with regards to its future developement
and status of the facilities located at Blanket Sound and those which may be located
elsewhere on Andros Island. Of primary consideration are the following :

I) Financial Support for the Programs; II) Proposed Building Projects and Improve-~
ment of Existing Facilities; and I1I) Cooperation with the Bahamian Government.

I) Financial Support for the Programs:

The programs on Andros Island are designed to be supported primarily from
the fees paid by the students enrolled in the programs; however, additional funds
will be obtained whereever possible from Federal Projects and various scientific
and/or educational foundations who may cooperate with International Field Studies
from time to time in order to increase the facilitation of achieving common goals.

In the short run perspective, International Field Studies is planning for
twenty student groups to utilize the campsites on Andros Island between July 1, 1973
and June 30, 1974. Each group will run on an average budget of between $3, 000 °
and $4, 000. Approximately half of this sum is expended in transporting the students
to and from the Island and for insurance in the United States. The remainder of the
budget is used for the purchase of food, the payment of Bahamian customs duty,
head tax, insurances and licenses, and for the rental fees of the equipment (including
boats, trucks, diving equipment, etc.), and for gasoline and oil.

II) Proposed Building Projects and Improvement of the Existing Facilities:

For the coming year, International Field Studies sees four major projects which
will begin to improve the facilities at the Blanket Sound Site. These are 1)
Construction of a dock; 2) Erection of a metal storagé shed; 3) Construction of fresh
(potable) water facilities; and 4) The purchase of additional program equipment.

The total estimated cost of these projects will be appromimately $5, 000.

1) The construction of the dock will make easier the use and maintenance of
the boats. This dock is to be built of wood and concrete at the end of the rocky point
extending into Blanket Sound immediately south of the Old School House. The
estirnated cost of this projectis $500, - _

2) A small, metal storage shed, measuring 10 feet by 10 feet will be erected for
the storage of tools, automotive and boat parts, and various other equipment.
Movement of this material from the School House will permit greater and easier use
of the School House for educational and other purposes. The metal walls and voof for
this building have been transported to Andros Island, and the project ygt requires the
construction of a concrete foundation for the building at a cost of approximately $100.

3) The need for potable, fresh water is a critical one at the Blanket Sound Site
for drinking and washing purposes. Present plans call for the digging of a well to the
west of the main road to Fresh Creek, the erection of a windmill to supply a holding
tank, and the laying of plastic tubing to carry fresh water across the tidal pond to the
campsite. The estimated cost of this would be approximately $1, 400.

ERIC
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4) The need for additional equipment has been demonstrated, and hence
International Field Studies is planning to purchase a 25 foot sloop from Mr. Irving
Mizzit of Staniard Creek and to purchase 10 to 15 additional complete sets of SCUBA
diving equipment. The cost of the boat is $800. and the SCUBA equipment will cost
approximately $2, 200,

The building and improvement projects are estimated to cost $2, 000, while the
expenditure for program equipment will approach $3, 000, bringing the investment at
the Blanket Sound Site to $5, 000 for the year beginning July 1, 1973 and ending June
30, 1974.

Besides thses definitive projects, International Field Studies also will negotiate
for the dbpation by the Owens-Illinois Corporation of several port-a-camp structures
and other equipment to supplement our present facilities. International Field Studies
will furthermore explore the possibilities of establishing and developing additional
campsites near the Andros Reef Inn at Stafford Creek and near the Andros Beach
Hotel at Nicolls Town. International Field Studies will check into the pros and cons
of pyrchasing a propane-operated freezer to assist in the preservation of food,
particularly fish and bread.

1II) Cooperation with the Bahamian Government

International Field Studies desires to re-charter in the Bahamas as a Bahamian
Corporation with the understanding that upon the dissolution of International Field
Studies all equipment and holdings of International Field Studies in the Bahamas
would revert to the possession of the prople of the Bahamas, excepting that which
would be required for the payment of all cutstanding debts accrued against International
Field Studies beforedissolution, '

International Field Studies proposes the formation of a Board of Advisors to be
comprised of four Bahamians and three Americans whose duty will be to meet once a
year at the discretion of the members to review, to analyze, and to propose mod-
ifications for the programs carried out at the International Field Studies' campsites.
This Board will also audit and review the fiscal budget of the programs carried out.

" The members of the board would consist of one representive each from the Ministry
of External Affairs, the Ministry of Education, and the Ministry of Fisheries and
Game; the Commissioner for the District in which the particular International Field
Studies' Site is located (in the case of the Blanket Sound Site, this would be the
Commissioner of Fresh Creek); the Director of the U.S. Federally funded research
project on Andros Island; one representive from International Field Studies' main
office; and the Director of the particular Field Station on Andros.

In concise form, this paper has been prepared to outline the present proposals
for the development and/or improvement of the field stations on Andros Island by
International Field Studies with regard to financial support building projects,

" and governmental associations.

}
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Appendix B

Andros Accounting Procedure
(Working Form}

By Barbara White
Financial Coordinator, IFS Main Office




ANDROS ISLAND, BAHAMAS TRIP EXPENSE ACCQUNT

Dates Camping Site

Educational Organization

Trip Leaders: : :

TRIP INCOME
# of Regular Paying People X trip cost =

# of People With Discounts X Adjusted Trip Cost =

# of People Going-Not Paying =

Total Number of People On The Trip
Total Amount of Money Taken in for this Trip =

TRIP EXPENSES
Number of Vans X .20/ mile (15 pass.) X # of Miles
X .16/mile (12 pass.) X# of Miles

Additional Vehicular Rental (Not necessarily I.F.S.)
# Rental X Rental Rate X # of Miles
Gasoline Charges on a Non-IFS V:zhicle with IFS Credit Card

Trucks on the Island: # Used X $10/day X# of Days Used -
Truck Gasoline (Paid by Cash)

Boat Gasoline (Paid by Cash)

Gasoline (From I, F,S. Tank) /

IFS Boat Rental: With a Captain Provided $50/day X # of Days____
Without a Captain $35/day X # of Days

L2

Other Boat Rentals:

Andros Reef Inn: Large Boat With a Captain $50/day X #of Days

Large Boat Without a Captain $35/day X#of Days
Other Rentals: Rental Rate X Days Used

Rental Rate X Days Used

Campsite Rental: (Payable to Andros Reef Inn *)

Blanket Sound Site: $1/person/day X # of People X # of Days _
Andros Reef Inn Site: .50/person/day X # of People X # of Days___
Andros Reef Inn Equipment Rental: .50/person/day X # of Days

SCUBA Equipment Rental:
IFS Units: $1/person/dive X total # of Dives Taken

IFS Safety Vests: $1/Trip X # of Vests Used X # of Days

Andros Reef Inn:
Tank and Backpack: $1.50/day X #of Units X Days Used

lRegulators: $1.50/day X # of Units X Days Used
©




Air: Andros Reef Inn: $1/fill (72 cu. Ft.) X # of Fills = *

Small Hope Bay: $1. 05/fill (72 cu. ft.) X # of Fills = %
Water for Blanket Sound Site: $5/week
Propane: $5/small tank or $17/ large tank (Buy only when needed) = | X
Food: The average charge is $3/day

Food On The Road

1. Restaurant: Average costis higher, usually $4. 50/person/

three meals Total cost of RestaurantFood = *

2. Fixed Along The Road: $3/person/day = *
Food Taken to Andros (Purchasedin U, S.) = *
Duty on Food Brought To Andros Island (Figure Roughly 30%) = *
Food Purchased on Andros Island. = *
Airfare: $35/person/roundtrip X #of People = %

Additional Air Freight Costs (Overweight) = Aok

Head Tax upon leaving the Bahamas $3/person X # of People = *
Airport Parking = *
Tolls = %
Insurance: . 35/person/day X # of Persons X # of Days = ki
Leader Fees:
Name_ Salary
Name Salary
Name . Salary
Name Salary
Total salaries paid AH
Overnight Expenses: ' ‘
Place Stayed Rate
Place Stayed Rate
Place Stayed Rate
Place Stayed Rate
Total Charges for Overnights ¥ *
Miscellaneous Expenses:
ITEM COST
Any-items over $10 must have prior approval by IFS.
Total Miscellaneous Expenses *

. SUBTOTAL
International Field Studies Administration Cost 7% of the subtotal

3
3

TOTAL




CASH TAKEN ON THE TRIP
TOTAL EXPENSES ON THE TRIP
CASH LEFT OVER
ADJUSTMENTS
1. PERSONNEL IXPENDITURES
2. EQUIPMENT DAMAGE COSTS
TOTAL AMOUNT TAKEN IN FOR THE TRIP
TOTAL AMOUNT SPENT FOR THE KLy

MONEY LEFT OVER

REFUND

* Money needed as cash
*% Money paid to IF'S




Appendix C

Current Banking Statement

By Phil Gordon
Branch Manager, Ohio National Bank




THE OHIO NATIONAL BANK O'F COLUMBUS
Columbus, Ohio

Beechwold Office
4530 North High Street
Columbus, Qhio 43214

fgust 7, 1973

Ministry of Education
Bahamian Government
Nassau, Providence Island

Dear Sir:

We wish to hirhly recommend to the organization International
Field Studies, Capital University, Columbus, Ohio,

They have banked with us since March 1970 and have maintained
a very satisfactory checkine sccount. Ve have never had an occasion
to return a check for non sufficent funds.

We have at various times made them loans to purchase equipment
and payment has been made promptly.

We are also well aguainted with the principals and they are
highly regarded people in the community a1 d all are in the field of
education,

If there shouls be any futher information you desire, please
contact the undersigned.

Very truly yours,

mﬁ/ g

Gordon
Manager

PSG/ml
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Appendix D

Existing Diving Regulations
&
Training Program Report

By Pete Wolfinger
Diving Coordinator, IFS



SCUBA DIVING AT ANDROS

These general regulations apply to all persons when skin or SCUBA diving under
the auspices of International Field Studies. They apply whether diving form a
boat or from shore,.

A, Any person may engage in SCUBA diving who is currently certified for such
depth. '
B. Divers shall be divided into three classes: 1. Skindiver
. 2. Qualified Diver
3. Certified Diver

Skin Divers will be given training in the use of fins, mask, and snorkel. and
should not attempt to skin dive until properly checked out.

Qualified Divers. SCUBA lessons shall be given on Andros to anyone whose
swimming ability meets with the instructor's requirements. Qualified divers
will be the title given to persons completing these lessons, and they are not
to dive over 30 feet.

Certified Divers must have taken lessons before arriving at Andros and carry

a certification card from a recommended national certifying group. (NAUI,
YMCA, PADI or equivalent) They may dive to 130 feet, and are entitled to dive
deeper only with the approval of the dive master.

C. No person shall dive alone.
D. When diving from the boat and away from shore, all persons shall wear a
flotation device (life vest) and carry a snorkel {(irregardless of whether they
© are wearing an exposure suit)
E. No decompression dives shall be made by I. F.S. divers

RECOMMENDED EQUIPMENT

fins

mask

snorkel

regulator (if you have one, but they are available}
flotation device (limited number available)

depth guage

knife

wet suit (October to March)

white shirt, or other protective garment (April to September)
10. ‘gloves (cotten)

11, goody bag or something used for collection

NO 00~ O W




' Fater J, lNolfincer SDT 35l
|
Introduction: Peter J. Yolfinger 1s co-o'ner of tr o Dive Shop.

Primary dutlies are that of SCUBA ins.. ct*on,
Curriculum Director, and Egquipment Counselor,

Inclucded :r this 1s the treining of all ascistant
instructors, and the chlef writer of the Instructor®s
Manual for The'lMid Ohio School of Underwater
Techniaues,

Teaching Four years as certified Leader-Examiner for the YMCA,
Experience: Four years as certifled N.,A.S5.D.3, Instrictor,

Four yeais as certified OCSSI Instructor,

One year ns certifi=d SII Instructor for V,A,3,D.S.

Staff Lecturer of Mid Chlo Schrol of Und~rwater
Techniquzs,

SDI in charge of £ll advanced open water instruction,
Certified regulator repailr for all major bronds,

Course director of Mid Oh‘o Sch~ol of Underwater

Techniquszs,
Five years of diving instruction with The Pro Dive
Shopo
Diving Seven ye~rs of sport diving including both s=lt and
ZXperience: fresh water experiance,

Two years experience in underwater photosraphy.

Commericial traininz in light sslvage and underwater
dredging., :

Group leader and L:ive Master for diving tours,

"

.. e
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¢ LASS ROOM #1 ' | Page 1

T, Materlials Needed for Class Roomt

A, Brief Case, Text Book Safe Scuba
B. Chalk and Eraser
C. Three types Vests
D, Mask

E. Velght Relt

wie INTRODUCTION?
A, Establish Contact
B. Create Interest
C. Valﬁe to Student

D. Overview (Notes, questions, reference readling)

[II. PRESENTATION:
A, Skin Diving
1., Water Pressure

2. Atmospheric Pressure
3, Boyles Lawi
If the Temperature is kept eonstant, the Volume of a
gas will vary inversely as the pressure while the Density
will vary directly as the pressure.

L, Bbdy Incompressable, Pressure transmitted fr-:ely throughout body.
5, Alr Spaces

a, Lungs and Alrways

b Inner EBar

c. Sinuses

d., Stomach and Intestines
e. Alr Spaces applies

6. Squeezes

a, Lung
b, Ear Saueeze (Pg.1l4) Ear Pluss
1,) Hold Nose and Blow .
2,) Jaw Wig~rling
3.,) Yawning
4,) Chewing Mouth Filece
6. Sinuses

- deo Mask - Goggles

es Other Squeezes

1. Stomach and Intestines
~ 24 Tooth

7 » Hyperventalation



Cl.5H3 LOUL 7Ll continved Paze 2

8. Vest explanatioa

a. Archmedes Principle
b, Welght Belt - Quick release
¢c. Breath Control

T . APPLICATION:

A.
B,

C.

D.

O.

P,

i

How much does pressure increase per foot of descent? _1/2 1b.

Atmospheric pressure 1s generated by the welilsht of air surrounding
the earth, What is this nres=ssure? 15 psia

The total pressure on & diver is the sum of what two pressures?
Atmosnheric pressure and water Dnressure,

How many feet must we descend in the nater to accomplish one
atmosphere of vpressure? _33 ft,

The human body is rasically incompressible, True False
|
According to Boyle's Law, if the pressure is doutled, the volume 1s

reduced to _1/2.

Name as many of the alr svaces in the body as you can that are
affected by nressure on descent., Lungs, Ears, Sinus, Stomach, Intestines,
and Mask. . T

Name two ways lung squeeze could be a prohlem, Below 99% and
Exhaling at depth.

Mame the two main »nrnblems involved in an ear ruﬁture.
Infection and Vertigo.

If you have trouble equalizing the pressure in your ears, you should
wear ear plugs. True False ,

The chief symptom of sinus saueeze 1s pain.

Marck sq¢ieeze 1s equalized by exhaling into the mask with your nese.

Hyperventilation lowers the CO2 level in your lungs.

The best way to extend your breath holding time is to develop goo
skindiving techniqgues,

Vests are used in diving to serve what two purposes?
1. Surface Resting and Survival
2. Bouyancy Control

The floating power or positive bouyancy of a safety vest 1s 14 to 16 1bs,,
of a B.,C. is 24-26 1bs,

V. SUMMARY:

While free diving, most problems are generated by pressure, This

pressure reacts on the alr spaces in the body or air spaces anplied to
;‘ the body. If all spaces are equalized so that no pressure differential
axists, we don't have any problems, Divers with a zood backeground of
[}Kf:&nowledge will have little or no problem in taking care of these soueezes,




- Tt T -

The proper use and ocare of a Sefety Vest or B,C, 15 also very important
whether it be for Surface Resting or Bouyancy Gontrol, Develop good
technloues and habits in skindiving and know your limitatinns,

_3STs .
This material will be included in the final test,

REFLiENCLES s
Safe Scuba pages 1-30, 36, 54, 55,

ASTIGNMENT s
Safe Scuba pages 50-51, 34, 35, 62-82,

See you in the pool! (Give directions)




mQ0L S STON #1 continued Poge 2
E. MASK and EAR CLEARING |
1, Instructor explain both (Finrer wells, purse valve)
2, Instructor Demonstrate

3. Work individually with each student. (Keep them moving)

F. VEST USE

1., At this time Instructor demonstrate only.
Demonstrate all three tvpes of vest (Dacor, Scubapro, B.C.)

G. PHACTICE SESSION

1, Split into four groups,help each one individually with prohlems,
Use strong people to help slorer ones, .

He ASSIGNMENT

1.'Br1ng sweat shirt to wear under tank harness, Be sure and bdbring
mack, fins, snorkel, and arm bands, (See you next Sunday)




CLASS KOOM #2 " Ppage 1

11tles Medical Aspects #1 and Tank Safety

aterlials: :

1., Tank with Back Pak

2. 2 Regulators ~ Single and Double hose
3. Spare *0" Ring

4, Chn:lk and Eraser

5. Regulator Posters

.+NTRODUCTION ¢

1. Establich Contact
2. Create Interest
3. Value to Student

I, Overview (Two Distant Pgrté)

PRESENTATION:

4. Tank Safety and Asseimbly Prooeodures

1. Scuba Tank
" "a, Explain Volume (2250=65 cu., ft.)

b. Never Leave g Tank Standipg Upattended.

2. The 1:iGULATOR
- 8¢ Dlagram (On blackboard)
be Alr = To Surrounding Pressure

3. Coupling The Two Together (Sinsle and Double Hose)
a. Checking Regulator (Cheek 1 and 2)
b, Disassembly Proceedures
c. Maintenance (Brief description)

&4, Back Pack
a, Harness and Quick Release

’

B. Embolism and Treatment
1. Alr = To Surrounding Pre-sure
2. Review Boyle's Laﬁ (Blackboard)
3.'Bo&le's Law in Reverse (Page 32. S.S.)
h.‘0verpressurization of the Lungs
. 5.’Embolism (And assoclated diseases PRe 35 S.S.)
6. Treatment (Chamber)
7. S&mptoms'and First Ald for Embolism

.
.



LaS3 RUOM #2 continued , | Pare 2 .
C. Conditioned Reflex: (Habhits):
1, Examples of Reflexes
' a, Walking ... Running
b. Playing Musical Instrument and Marching
¢. Playing Sports (Basketball, Boxing)
d, Driving a Car

2. Training Reflexes
. &, Practice and Repetition

3. Subeonscious sody Guards
" a, Safety 1s Automatic

D..Breathing Correctlys
1. Never Hold Your Breath While Using SCUBA

2. Breatie all the Time (When you‘re not inhaling, you're exhaling)
3. Exhale while Ascending ' '
\

4, Stop,Think, Get Control, Go (Pmz. 37 S.S.)

~FPLICATIONS

1., When a standard Scuba tank is filled to 1t's working pressure of
2250, 1t has about 65 cu., ft., of air.

2., In the interest of safety, the position of a tank when not attended
should be laying down, .

3. Before going into the water, your regulator should be checked,
First to see i1f 1it's going to Leak Water and second to see if 1it's
going to Breath Air,

" 4, When removing the regnlator from the tank, make sure to release or
purge the air from the first st-ce,

'5. The walst strap on a back pack should have a quick rele-se buckle,
" . the same as the weight belt.

6. The regulators used in sport diving are designed to deliver pressure

equal to surrounding or the depth of the dive at all times,

7+ The one thing you should never do while breathing with Scuba is
Hold Your Breath.

8. Hoiding your breath and comrine up in the water could cause an
P Alr Embolism. ‘

- 9, The treatment for Air Embolism is Recompression.

1 10. The first aid for Air Embolism 1s 1,) Remove from water,
Q 2.) Treat for shock, 3.) Call the Highwax Patrol.




CL 5SS HCOM #2 continued Page 3

11. Your best nrotection azainst lung accldenrs 1s Bresthe all the
time, Exhale while ascending. ,

12. If you should encounter an unusual sltuation, you should think:
Stop,, Think, Get Controi, Go.

UMkaARY s

The demand regulator truly balances the alr pressure in the lvnags with
"he surrounding pressure. This balancing takes nlace every time you take
breath, It will at all times be e"ual to ambient rres=ure rezardless of
whether you are at 2' or 200'., Upon Ascent, air must be rele-sed in
nroportion to the decreasing rressure. Breathe all the time. lhen you're

ot inhaling, you‘re exhnling. Develod gnod suhconscious bodyguards and
+hen g8afety 1s automatic, .

EFchaCESs Safe Scuba pases 62-82,
'ESTs This materlal will be covered in the final test,

SSIGNMENT: Safe Scuba pazes 38-U47

B - . v
'INAL NOTwzs

1, Buddy System Today
2. Assign Buddies

3. Assign Group #1 and 2 to Instructors.

/




POOL SESSION #2 Page 1

Group #1
A, Dressing and Undressing the Tank

1. Regulator Checks
2. Harness Adjustment

B. FArst Check with Scuba (Shallow end)
1. Putting the Tank on
a. In the WYater (Shallow)
b, On the Deck (Buddy Help)
C. Group in cilrcle, Sit down, and Breathe
1. Breathe all the Time
D. Group Surface (Pick out People who are not bre thing correctly)

1. Explain Regulator Clearing (2 ways)
2. Submerge and do Exercises one at a time (Yatch Breathing)

E. Group Surface

1, Explain Buddy Breathing

2. Asslign Buddies

3. Submeree and Buddy Breathe
Watch for Bubbling

F. Group Surface

'1. Review Ear Clearing
2. Take entire Group to Deep End
3. Clear Regulator, Clear Mask (35 min. time limit)

Group #2
: A, Beview Skin Diving Skills

1. BEach Student Demonstrate
a. Flutter and Dolphin Kick
b, Surface Dives - Ear Clearing
c. Snorkel Bre~thing
. d. Mask Clearing
e, Head Up, Hand Up

(F111 in for 1st group snorkei, buddy breathivg) 35 min,

Alternate Groups

Instructor?'s Note: :
Be sure to take notes on individuval problems.
Use arm band numbers for identification.
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TITLE:t Medilcal Aspects #2

MAToRISLStT Henry's Law Fllm | )
Projector : :
Spare bulb . )
) : !
INTROUUCTICN ¢

Establish Contact
Create Interrst
Value to Student
Overview (Bends ~ Nitrogen Narcosis)
PRESEN, ATION s |
A. Bends (History)
1, Dalton's Law (Alr Content)
a. 80% N2
b, 20% 02 ’ .
¢. Metaboulism (Brief explaination - in 02, out CO2)
d. N2 Inert
2. Henry®s Law o | : \

a. Soda pop
b, Film (12 min,)

3. Nitrogen Saturation

L4, Nitrogen Desaturation

5. Table 1-6 (No Decompression iimits)

6. Repetitive Dives (Residule nitrogen =- brief-explaination - 12 hrs,)a
,7..60' & minute (Smallest Bubbles) |

8.’Decompress10n Meter

9. Symptoms' |
10, First Ald

11. Treatment ' E ’3‘

B. Nitrogen Narcosls
1, Bapture of the Depths

- 2;‘Review Dalton's Law

i
¢
3

3. Danger Zone 100° + y -
4, Recognizing Symptoms
5. Cure l '
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APPLICATION:

1., According to Henry's Law, the amount of Nitroren th=t will be absorbed
by the tissues depends upon what two thines?
1.) Time spent at depth.
2.) Depth - pressure,

~

2. The situation in which most snort divers encounter problems with the
bends 1s due to Revetltive Dives,

3. The gas involved in tissue s>turation is n»nrimarily Nitrocen,

[
4, How much time must be allow~d between two dives without conslderingA
it a repetitive dive? 12 hrs.

5. The best way to avold problems with decompression is to stay within
the No Decompression Limits.,

6. The chief symntom of the bends is (localized) pain.

7. The treatment for the bends is Recompression.,

8. Nitrogen Narcosis starts to affect most peorle after they have
reached a depth of 100+ ft.
\
9. To make the effects of Mitrogen Narcosis subside, you would ascend
to a shallower depth,

SUMMARY

When diving, using SCUBA, the lungs, blood, and tissues are exnosed
to higher gas tensions than normal. Nitrogen, beins inert, presents the
most problem. Every time we take a breath, the higher nitrocen tension 1is
exposed t- the blood which serves as transportation for the gas. When the
blood reaches 1its dumping off place, at the tissue, the nitrogen tension in
the biood 1s higher than the nitrogen tension in the tissue, The difference
between these two tensions 1s called the Driving Force. The deeper we go
and the longer we stay, the more nitrosen wlll be absorbed by the tissues,
When coming up. thus reducinz the pressure and at the same time reducing
the nitrogen tension ln the lunas, the nrocess harpens in reverse, If the
pressurc 1s released too rapidly, or if the difference of nitroren tension
is beyond the tissues' ability to hold it in solution, the gas will form
bubbles blocking any further blood surply from that area., In order to
prevent this from occuring, we never ascend faster than 60 ft, a minute,
and always stay within the limits prescribed by the U.S. Navy in tables 1-5
and 1-6, These limits may require us to stop at various levels in order

" “to allow the nitrogen tension to drop below our body‘'s ability to hold it

in solution. If.these tables are folloved when we surface, we are within
safe limits as far as body tolerences are concerned; but, our tissues
contain considerahly more nitrogen in so'ution than when the dive began,

It may take as long as 12 hours to once amain reach a state of eauilibrium
with surface pruvssure, Any dive taken within 12 hours of a nrec edins dive
must be considered a renetitive dive, and this residual nitrogen must be
taken into account. Nitrogen MNarcosls, or Rapture of the depths, affects

a diver's awareness when the partial nressure becomes great enough., This
usually happens somewhere around 100 ft, To make the effects subside,



'LASS RUOM #3  continued

.scend to a shallover depth. Be completely aware of your new
ind the rewards are fantastic.

'EST: This material will be covered on the final test,

6F1, 2NCES: 38-47 Safe Scuba

\SSIGNNENT: 83-99 Safe Scuba

7inal Note: Bring towel with yr~u to the pool.

I

Page 3

envircnrent
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POOL SEsSION #3 ' Pare 1

MATCRIALS lisEDEDs

1, Vests and B.C.

2. Tanks and Rezulators
3. Welght Belts

L, Personal Gear

i 5. Spare towel

GROUP #1

(Shallow end water work) (Deep end deck demonstration)
A, Fir3st Ajd Mouth to Mouth Resuscitation

1. Instructor explain why the tELhnique i1s the best. (Emphasize water
resuscitation and head carry.)

2, Each student with buddy make several breath exchanees on pool deck,
3. Instructor demonstrate water technique. h

k., Each student with buddy make several breath exchanges and learn
water tow.

5. Help slower ones.,

6. Answer questions!

- GROUP f2
A. Exvlain Vests

1, Harness systems
2. How to fill
3. Make sure everyone is wearings a weicht belt (U#),

. B« Explain Two Exercises to be Dones

1. Bouyancy Control
a. Swim to deep end, form circle
‘b, Put alr into the vest by exchangine the regulator and oral inflator,
c. Save half a breath so vou'll have enoush to clear the regulator
again.

d. Each one in turn, put air in and out of their vest,
e. Try to establish a neutral state of bouvancy.
f. Mention breath contronl

2, Surface Survival ‘

a. Surface, and fill vest completely with air and Rest. .

.bs One at a time, take tank off by releasing the shoulder harness
and walst huckle,

¢. Push the tank out in front of them toward the side of the pnol.

d. Instructor take the tank and put 1t on the deck.

e. After everyone has conrleted this, explain how this can be used to
get into a bhoat easier,

- Switch Groups




_CLanS RCOM g

MATH, I.L5 NAEDEDS

- INT1,0DUCTION s

PRESENTATION ¢

1,
2.
i,

1,
2,
3.

1.
2.

Projector
Spare bulbd

- Environment and Marine Life Film

Chalk and Eraser

Establish Contact
Create Interest
Value to the Student

Overview (Environment and Marine Life)

Fiim (30 min.)
Test (30 min.)

Page

Test



POOL SE SIOd zh

MAT2HIALS NZEDED:

1. Tanks
2. Regulators
3. Personal Gear
Group #1
A. Tank up, Swim to deep end and form circle
B, Monkey see, Monkey do. Should includes
1, Mask Clearing
?. Regulator Clearing

3. 3uddy Breathing

"4, Buddy Breathing, Mask exchanre

Group #2
A, Surface Test
1, Fin Kicks (Flutter, Doiphin)
2, Surface Dives (Jackimife, Vertical)

3. BEntries (Giant step, and forward roll)

L, Snorkel Breathing

i Final deck question and answer session,

_ Stay Wet and have a good trip.




Appendix E

General Andros Information

By Wendy Holl
Trip Leader, IFS
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I.F.S LIFE ON ANDROS ISLAND

THE ISLAND
l. Go to Andros with the idea that you will enjoy it.

2. Treat the Bahamians with courtesy. We are their guests on the island
and they can make us leave if they so desire. Avoid all arguments with strangers.
3. All the fruits on the trees are not public property. Most of the fruit
trees and cocoanut palms belong to the villagers and so we can not just take what

we want.
4, Do not remove any wood or goods that might belong to an Andros Islander.
Things obviously washed up on the beaches usually belong to the firnders.

THE REEF

Do not over-collect the area. The supply of living coral, starfish, and large
mollusks is great, but not inexhaustible. I.F.S may have to restrict collecting
if abuses are not stopped. Do not collect anything you cannot take careof properly.
For instance, there is a trick to preserving large starfish.

Most marine biology laboratories forbid any collecting in the area immediately
around the station, because this is the area of highest use, but the area of greatest
need for observations.

OUR SITE
We hope that this site can be used by many people from many groups. We

. would like each group to go with the idea that they will improve the site for the

next group. :

Most trip leaders seem to take from the site whatever they need with very
little effort put forth to make things better, neater, or more convenient for the
next group. If that attitude prevails we will only have trouble for IF'S and for
the trip leaders. Rules will become more rigid, and freedoms for individualized
trips will be reduced. We may have to resort to requiring an I, F.S. represent-
itive on each trip. This can be avoided by present trip leaders.

Our suggestions follow for basic maintenance and security.
1. Keep the house clean to discourage mice.
2, All items on the walls are to remain there. The trip leaders are

s




2 IFS ou Andros

reponsible for &1l items lost or damaged due to carelessness.

3. Whenever all people are gone from camp, the windows and doors should
be locked. ‘

4. Do not burn garbage or cans in the campfire area. Do not bury it near
camp because the dogs just dig it up again. All garbage should be taken to
the dump, either at Archie's Andros Keef Inn, or on the way to Small Hope Bay.

5. When closing the site down to leave the island:

a. Empty all water containers. ‘

b. Throw away all perishables or give them to the villagers.

c¢. Collect and dump all the garbage.. ‘

d. Take en inventory of all food goods left on the island. Don't bring
thing; back home unless it's worth what you paid in the duty to bring it.
| . e, Record eny itcas that are missing, broken or need replacing. (oil,

‘white gas, first aid supplies, paper products, etc.)

" f. Inventory kitchen knives, cups, plates, & utensils. These items
ffequently are lost,stolen or strayed.

g. Disconnect and shut off burners.

h. Make sure everything is clean! This includes stoves, cookware, tools,
floor, and grounds. , '

i. Put all roveable equipment inside the schoolhouse before locking it
up. Thi; means tents, stakes, boat equipment, diving equipment‘& anything
else that might be inclined to wander. '

§. Tour the ground s several times for trash and'once more.for lost and
found items hanging on bushes or hiding underneath them. Any lost and '
found items not claimed are usually given to the villagers.

k. Clean out the fire pit. s

1. Store the boat keys & extra house keys in a coffee jar. Give the
other keys ( truck keys & one house key) to the immigration officer to
keep for the next group. B

m. Leave the trucks behind the ESSO gas station next to the ajrport.

6. There is tv be no drinking of alcoholic beverages at the campsite and
none anywhege by students who are under age. It is up to the trip leader
to control all the people under his or her charge. Drunkenness or

rowdyness are unacceptable enyvhere.
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EQUIPMENT .
Boat
1. Use high test gasoline & Johnson's motor oil, 50:l.
2. Loading the bnat is & delicate balancing problem. Be careful. The
boat cen hold 12 passengers with diving gear. Load & unload in froat of camp.
3. Remember to drain the bilge before or during your week on the island.
4. When going through the reef, especially while towing the raft, use
tk. Pigeon Cay or Staniard Rock Channels unless the water is flat &nd you

’

know where you are going. .
© 5. In rainy times, never go out in the boat without a compass. Rain
quickly reduces visibility t, a couple of 108 feet and landmarks are invisible.

6. When the motor has been run avhile, and then shut off; when you restart®
it, avoid choking too much, it will flood quickly.

7. Neéér beach the boat or raft except when your stay is over. Always
moor it out and secure it well. There are two mooring posts for the raft,
south’of the boat mooring post.

8. Always 1ift the motor when the boat is moored; it may rest on the bottom
during some low tides. Allow enough rope to float up for the high tides.

9, The 200 ft. line and anchor belongs to the boat.
10. When putting the boat away at the end of your trip:

8) Back the trailer down to the water and pull the boat onto it.

b) Take the battery out and store it on top of a non-conducting box
or bucket in the schoolhouse. - .

¢) Remove the gas cans and store them in the schoolhouse.

d) All ladders, ropes, and anchors should be stored in the schoolhouse
or locked up under the seat. (The keys are on the brat key chains). Do
not use the lock while operating the boat as the salt corrodes it easily.

e) Rinse the.engine cooling system out with fresh water when it is
‘taken out of the water for awhile. o

f) Rinse the trailer off if possible. (With fresh water)

g) Put the seat covers on the scats and consol, During your trip they
should be stored in the schoolhouse, .

h) Take the front seat off the snaps, take it apart, and dry it out in
the schoolhouse when you leave. ,

1)Store the boat at Archie's Andros Reef Inn when you leave. It ‘goes
by the old trailer and junk cars are. If you are in doubt, ask Foley.

’
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Raft

Ij_;£en'tying the raft and the boat together, ‘use bumpers and when the
transfer is completed, tie the raft off with 6-8' lines (already made) on the
starboard sid of boat and port side of raft. Ihe.raft does not need to be
anchored, just the boat. (This procedure is for diving, not towing.)

2. Do not overload the raft. It can éarry 15 divers only if they are
evenly distributed.

3. Do not tow more than 6-8 people and tanks on the raft.

4, Use the 25 foot towline for the raft.

5. Tow at % - 3/4 throttle, it takes 15 minutes longer but it saves much gas.

6. The 100 ft. anchor line & anchor belong on the raft.

7. If the raft pontoons are submerged for any period of time they will fiil
up with water. The efficiency i{s cut down considerably and the pontoons must
be drained, which requires that the raft be overturned cud allowed to drain.
This bperétion is needless {f care 1s used in the beginning.

8. When leaving bdring the raft up on the flat area above the beach.

Never leave it sitting in the intertidal zone for long.

3

Trucks

l. Observe all speed limits and traffic signs and remember to drive on |
the Ieft hand side of the road.

2. Check the oil every time you add gas. Use only our o1l ~ Quaker State
10 w-300

3. Record any damage done to the truck on your trip.as well as anything
you find that needs to be fixed.

4. Keep track of the gas and oil that you use. Before leaving take an
faventory of all oil left. Include truck oil and boat oil.

Diving Cear

}. Diving gear is under supervision of the'divémaster but care of all,

2. Gear should be rinsed off with fresh water whenever possible,

3. Dust caps should always be replaced,

4. Vests should be hung up after emptying all water out. Take used CO2
cartridges out and replace them with good ones.

4« 5, Follow divemasters instructions.

6. Record any repairs or replacements necessary. Inventory before leaving -
the group will be responsible for anything they have lost.

d



I.F.S. TENT RULES

These tents are your home away from home - they require a little extra care

to kcep them neat and clean.

1. Vhen you put them up, use a ground cloth on the inéiﬁe to help keep
from putting holes in the bottom.

2. They are not clothes racks - never hang anything on a tent.

3. To keep them standiné in a high win? or storm you will neced to tie lines
to nearby trses and/or use wooden bracing poles at the coraers,

4, Take your shoes off at the door ard leave the dirt and sand outside.

3. Sweep tent out before taking it down,

6. _If'you keep zlppers closed all the time you will cut your number of
mosouito'bites in half, (If you're irside.)

7; When “you leave the island - if there is a group coming the same day -
then you may leave the tents up: swept clean, zipped up. If no one else

is coming to occupy the tents that day - fold them carefully, put them in
prerer bags for tents, poles, and stakes, and store them on boards in the
schoolhouse. If for any reason they are wet, they sﬁould be left spread out
in the schoclhouse so they do not -19ld or ~mildew aud the next group can

have dry tents.

8. Record any repairs necessary, ma&ing-those you can, and clearly mark

those which are no longer serviceable,

4.




Appendix F

Sample Road Log in U.S.
(To & From Andros)

By Robert Carver
Lecturer, University of Georgia



ROAD LOG
MACON, GEORGIA TO FLORIDA BORDER
) VIA
U.S. INTERSTATE HIGHWAYS I-475 AND I-75

Robert E, Carver

Dept. of Geology, Univ, of Georgia, Athens

This road log describes the route of Interstatc Highway 75 across the
Coastal Plain of Georgia. The Coastal Plain consists of a wedge of Cretaceous
and Tertiary sediments which formsthe continental shelf and thins northwest
to a feather edge zlong the Fall Line. The regional strike is N€0° E and the
dip is approximately 20 fect per mile to the southeast, The surface slope is _
about 3.5 feet per mile, much less than regional dip, so progressively younger
beds are exposed at the surface from the Fall Line to the Coast.

The updip sections of all time~stratigraphic units are fluviatile in
character and the Paleogenc units grade laterally into limestones. Neogene
sediments, principally the Miocene Hawthorne Formation, overlying the Paleo-
gene limestones provide the aquiclude for the Coastal Plain artesian aquifer,
Sinks reaching into the aquifer are very common on the Miocene cover and be-
come larger and more abuandant to the south and into Florida.

" Slopes of the highway cuts are well-graded and grassed over, so the
geological scenery is not spectacular, The trip should provide some under=-
standing of the difficulty and challenge of Coastal Plain geology. A three-
foot exposure of unweathered sediment in a road cut is enough to scnd the
Coastal Plain geologist into wild-eyed enthusiasm, a ten foot outcrop, into
ecstasy. -

Except for the first two check points, the road log is keyed to the
highway mileposts which record the distance, along I-75, from the Florida Border.

1. 1-475, west of Macon, Georgia, at exit to Farmington and Macon via Ga. 74.

Near this point the Upper Cretaceous Tuscaloosa Formation overlaps meta-
morphics of the Georgia Piedmont, Thin outliners of Tuscaloose occur on
hill tops to the north with metamorphics exposed in the valleys betwecen,
To the south the Tuscaloosa becomes thicker and completely covers the
-metamorphics.,

The gradient of the Ocmulgee River flattens at this point (the Fall Line)
and the head of navigation on the river, in the pre-railroad era, was here,
Cotton was brought from North Georgia by wagon and transferred to river
boais for shipment to the Atlantic Coast at Darien, Georgia., The town of
Macon grew up at the transfer point, as did Augusta ca the Savannah River
and Columbus on the Chatahoochee River,
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Appendix G

Environmental Studies Course Outline

By Charlsie Keferl
Trip Leader, IFS



Environmental Studies of a Bahamian Island

Proposed Credit: 1/4 High School Credit

. Course Objectives: ,
l. To study the flora and fauna of a subtropical marine environment.
2. To learn some general ecological principles as they apply to Andros
Island.
To learn the fundamentals of invertebrate classification and morphology.
4. To develope the skills of skin and SCUBA diving as a means of observing
the marine environm-=nt.

w
.

Course Sponsors:
International Field Studies
Any participating High School or College

Participants:
Any school student, grades 9 and up.
Minimum number must be 10
Maximum number must be 39
Instructors, chaperones and drivers will vary from 2 to 6.

Personnel:

. Eugene P, Keferl A Ph.D. candidate in the Department of Zoology at
Ohio State University. Has taught 5 years as a teach-
ing associate in various biology and zoology programs
at O.5.U, Currently a field trip leader and an
educator for International Field Studies.

Dr. Charlsie A. Keferl Recieved her M, S, in the Department of Zoology at

Ohio State University and her Ph.D. from the
Department of Anatomy at the Ohio State University.
She has taught Senior High School biology in Bakers-
field, California and embryology, aratomy and
general biology at Capital University. Dr. Keferl
is a field trip leader, educator, and cook for
International Field Stndies,
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Personnel:

On each trip there will be one to four Ohio High School
teachers who will function as an instructor and/or chaperones
Much of the teaching 1s done by Eugene Keferl and Charlsie
Keferl, .but every course will be monitored by a certified
Ohio High School teacher.

Gourse Activitiss and Time Allotment:

' Lectures--There will be one formal lecture per daye. This
will last approximately one hour after breakfaste
Lecture toplcs are on a separate pagee.

Diving----There will be at least two hours of diving for.
each student everydaye Much of the diving
wlll be done on the Andros Island coral reef
which is the second longest reef in the world
and one of the richeste. :

: The students will learn to dive. ¥uch of
what 1s talked about in the lectures will be
observed firsthand. The students will<be

~able to collect specimens to bring back to
‘the camp for study and/or keepe

Iaboratory and Short Field Trips
There will be at least two hours of study each
day which will involve observing, preserving and
dlssecting plants and animals collected on
various diving tripse. This time would also
be used to make observations and collections 1n
the various terrestrial plant commmnities
and tidal flats near the campe.

Extended Fleld Trips

Ionger field trips which frequently take one
half a day willl also be included. Two bhours
of course time will be allotted for each tripe
There wlll be at least three of these fileld
trips. A rief written report will be re yjuired
from each student concerning the observatlons
made on the trips.

le Pwin Lakes Fam
@+ Fresh-water habitat will be 1nves,igated.
be Previous logging sites will be looked at.

‘ ¢eo A Savannah will be observed.
& d. Some tropical fruits and sugarcane will
be collected.

2¢ Red Bays
8¢ Visit a native village.
be Get a look at the west side of the islande.
ce Investigate a new marine habitat.

Se Nicollstown Beach and Morgan's Bluff
8e Investigate several intertidal zones.

.. | ' be Make a quantitative transect and queadrat
‘ survey of a rocky beache

T W . se Explore a couple of caves.
R d. Visit a coconmut grovee.
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Lab. & Short '
Field Trips=---14 hours
Extended

Field Trips-----6 hours

Methods of Evaluation:

Two 10 point quii?s over lecture material 20 polints
Three Extended field trip summary reports 30 points
.One Final Examination{Open Book) _50- points

? 100 points

Lecture Toplcs:
All lectures are made to explain and help the student
understand the immediate environment. All topics end
examples are those that can be seen on Andros Island.

Lecture # 1.
&+ Andros Island
l. Geology
2., Soils
3¢ Plant Assoclations
Be The Andros Islanders
.Ce Collecting and preserving techniques
Ds A vord about observations
: E. Animals to be careful of while diving
Lecture # 2,
A+ Marine Biology
le General considerations
2. Specific interests at Andros Island
- Be Marine Habitats
1. How they are formed and maintained
2+ What animals live there and what adaptations they

N possess.
- Lecture # 3.
= A. The Coral Reef

B. Symblotic Pzlationships



Lectare # 4,
A+ The Rocky Beach
Be The Sandy Beach
Ce Zonation
Lecture # Se
The classificatlon, morphology, 1life history, ecology
and identification of;
Ae Porifera(Sponges)
Be Coelenterata(Jellyfish, Sea Anemones and Corals)
Ce Ctenophora(Comb Jellies)
Lecture # 6e
- The classification, morphology, life history, ecology
end identification of;
A Echinodermata(Starfish)
Be Mollusca(Clams and Snails)
Lecture # 7.
The classification, morphology, life history, ecology
and identification of;
Ae Annelida(Vorms)
Be Crustacea(Crabdbs)
Ce Other miscellaneous organisms
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Trip Outline with Scheduled Activities:

Day #10 .
Teave Columbus for Orlando, Florida. When the group
leaves varies with the group going and the chaperones
in charge. -

Day #2.

- Arrive in Orlando, Florida
leave via Glenn Airlines for San Andros International
Airport on Andros Island, Bahamase.
Travel to the campsite on the property of the Andros
Reef Inn owned by Archie Forfar and set up campe
There will be a short orientation pProgreme.

Day #30
8:30 AM Lecture #1l.

Ae Andros Island Natural History

B, The Andros Islenders

Ce Collecting and preserving techniques

De A word about observations

Ee Animals to be careful of while diving

‘Fe Diving orientation

10:00AM Group #le. :

Skin dive on the ccral reef---This dive is
is primarily to get the students use to the
vater and the general diving conditions.
They willl make general observations on types
of fish and coreals presente
Group #2e

Skin diving_in Stafford Creek---This diving
18 edjacent to the campsite. Again, this is
an orlentation dive.  Diving exercises will
be given to those students who need extra help.

2:00PM Group #le.
’ Extended Field trip to Twin Lakes Farm

1. Skin dive in thiqéemi-freshwater and .

make observations and collections of the

fauna and flora in the lekese.

2. Iook at previous logging sites

Se look at a good example of a savannah

4, Collect some tropical foodstuffs
Group #2e :

- Skin dive on the coral rsef
Day fhe .
8:30AM Lecture #2e
. Ae Marine Blology
i , Be Marine Habltats
10:008H Group #le
‘ Skin dive in Stafford Creek

Group 2.

' ' th -
.. 2:00PM Groscuga.d © on €
4 : Scuba dive on the coral reef(15-20 feet)
W : Group #2e

Extonded Field trip to Twin Iekes Farm




Deay #50
B8:30AM Yecture #3.
Ae Coral Reef : .
) Be Symblotic Relationships
10:00AM Group #1le
: Scuba dive on the coral reef(20-25 feet)
On this dive the students will have had a
chance to become famliliar enough with the
equlpment to now make more acute observations
and collections of the coral reef inhabltantse
Group #2e
Skin dive at Blue Hole Cay---A very good
fleld experience in which the teacher and
the student can ‘discover together the many
forms of interesting marine lifee. The
grea 1s shallow and has three well defined
blue holes or underwater caves(very safe).
The life around the openings of these holes
is abundant.
2:00PM Group #le
. Extended field trip to Red Bays=~-~This trip
gives the students the only chance to see
the western side of Andros Island, other
than the aerial view. we will visit the
only village on this side of the island
and hopefully skin dive in the nearby
marine habitzatse. The village of Red Bays
- 1s unique on this part of Andros Island
because some of the people there still
live in thatched houses and cook outside.
Group #20
Scuba dive on the coral reef(20 to 25 feet)

Day #60
8:30AM Lecture #4.
A. The rocky beach
Be The sandy beach
Ce Zongtion
, De Methods of making an ecological study
10:00AM Group #le
] Skin Dive at Blue Eole Cay
Group #2e
Scuba dive on the coral reef(30 feet)
300PM Group #le
"Scuba dive on the coral reef (30 feet)
Group #2e
Extended field trip to Red Bays

o™
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8:30AN Yecture #5e
: The classification, morphology, life
history, ecology and 1ldentification of
some of the local:
. Ae Porifera(Sponges) '
» : B. Coelenterata(Jellyfish, Sea Anemones, etc.)
' Se Ctenophora(Comb Jellles)
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Dey #7.

=Fe

10:004M Group #le

2:00P1

Day #8e
8330AM

&

10:00AM

2 :00PM

Scuba dive on the coral reef---By this
time most of the students willbd%onfident
enough with scuba gear to start making
more specific observations. The depth
of these subsequent dives will depend
upon Archile Forfar and the competence
of each groupe Assignments will
probably be given to collect data on
specific organisms, e.ge Watch what
a rainbow parrot fish eats, where they
live, whether they exhibit territorialism
or not, or schooling behavior, actually
any life history or ecological information
about the species.

Group #2
Field trip down the beach from the camp
On this field trip emphasis will be upon
the burrowing intertidal organisms and
those which live on mangrove tree rootse
If the tide is in the wrong position, there
will be a laboratory at camp. The students
will dissect a starfish and examine material
through a microscope.

Group #l.
Extended field trip to Nicollstown Beach
and Morgan's Bluff
Here the students wlll examine "several
marine intertidal zones mentioned in Lecture
#4 and make a qumntitative survey of the
orgenlisms on a rocky beache The students
will also visit a coconut grove, visit
the village of Nicollstowvm, investigate a
few small caves and visit Morgan's Bluff
(a seaward c iff).

Group #2e
Scuba dive on the coral reef
Same as Grouwp #1 in the morning.

Lecture #6. :
The classification, morphology, life history,
ecology and 1identification of some of the
local: .
Ae Echinodermata(Sterfish)
Be Mollusca(Clams and Snails)
Group #le
. Pleld trip down the beach from the camp
Group #2e
Scuba_dive outside the corsl reef
This dive is to give the students an
gpportunity to collect and observe marine
orgenisms In a new habitat deeper than the
coral reef.
Group #le
Scuba dive outside the coral reefl
Group 72

Extended field_trin to Nico. ;
and Morgan'!s Blufit




Day #9.
8330AM Lecture #7e
The classification, morphology, life history,
ecology and identification of some of the
local:
Ae Annelida(Vorms)
Be Crustacea(Crabs)
| Ce Other miscellaneous organisms
'10:008M Group £l
Scuba dive to about 50 to 60 feet
This will be the deepest scheduled dive.
The students will as before collect and
observe marine organismse. _
Group #2.
Laboratory at camp
Ae Examine collected specimens
Be Prepare individual material which
was collected for the trip home
- Ce If low tide corresponds, the students
will make a transect quantitative
study of the organisms in front of
campe
2:00FX Group #1le '
Laboratory at camp---Same activities as Group #2.
Group 2.
Scuba dive to about 50 to 60 feet.

Day #10 .
Prepare to leave Andros Islande.

Drive the students and equipment to the San Andros
International Airport. _

Fly to Orlando, Florida via Glenn Airlines,

Start the drive to Columbus, Ohio.

Arrive in Columbus, Ohio.

<=



Appendix H

Birds of Andros
(Sample Trip Report)

By Tom Thompson, Trip Leader, Audubon Society
&
Eugene Keferl, President, IFS & Education Coordinator



AN ANNOTATED LIST OF THE BIRDS
QOF ANDROS ISLAND, BAHAMAS

By Tom Thomson

During the winter of 1971-'72, it was my privilege to accompany a Central
Ohio group of the International Field Studies program to Andros Island in the
Bahamas. The I.F.S. is an organization set up to introduce students and other
interested persons with various aspects of natural history study in the field.

The period of my observations extended from December 27, 1971 through
January 1, 1972. The greatest amount of my time was spent in the field ob-
serving birds on each of these days.

Andros is a large flat island 104 miles long and approximately 40 miles
wide at its widest point, It is the largest of the Bahama islands.

There are several major types of habitat on Andros. Most important
economically are extensive stands of yellow pine which are being logged under
a 99-year lease agreement with the Bahamian Government by the Owens Illinois
Corporation and, persumably, the cleared land will someday be cultivated.

Almost impenetrable tangles of coppice cover other large areas of the island.
This coppice consists of a mixed plant cdmmunity of poison wood, gumbo limbo,
horseflesh trees and, in earlier times, mahogany trees. The coppice usually
attains a height no greater than 20 feet, and in many places it grows in abundance
right over outcroppings of ossified limestone of which the island is composed.

There are also grassland areas os savanna with scattered trees that grade
into open plains or woodlands. In addition, there are regions of human habitation,
villages and small towns, airports and scattered settlements.

Andros' beaches are largely undeveloped commercially. They are bordered
by numerous groves of coconut palms interlaced with large and small mangrove
swamps. : '

The central part of Andros is characterized by its wide ocean-fed creeks
(called bights) which cut extensive swaths across the island. These saline creeks
divide into labyrinths of lesser watercourses which nourish great areas of man-
grove and related aquatic plant habitats. It was in this region that the roseate
flamingo bred in sizeable colonies until about the tirme of World War II. Individuals
of this species are still frequently seen, but there are no recent breeding records.

The western shore of Andros is a long low bank called "the mud'" and for the
most part it is quite barron and there is a minimum of bird life present,

The east coast is studded with small villages, several resort hotels, and a few
good lodges that cater to SCUBA divers. The barrier reef and the Great Wall of
Andros lie just off shore alond the Tongue of the Ocean, where there is a drop off
of 1, 800 feet.




The area of my observations extended from Morgan's Bluff on the extreme
northeastern portion of the island west to Red Bax on the northwestern shore,
south to the estuary at Somerset, which is five o1*-5ix miles south of Andros Town.
Most field work was done along the east coast from Stafford Creek on the north
to the village of Love Hill; around our campsite at Small Hope, and south to
Coakley Town, Andros Town, and Somerset.

Half a day was spent wading across several miles of vast tidal flats in the
Somerset region. It was here that the majority of shorebirds were seen, and 1
had hopes of finding some flamingos, but unfortunately rione were present at. the
time of my visit.

During the time Iwas on Andros, the weather was mostly fair, and with the
exception of the morning of January 2 when we were breaking camp, preparatory
to leaving, there was a consistently strong southeast wind blowing. The morning
of December 31 was cloudier than usual and somewhat cooler. This slight change in
the weather resulted in greatly increased bird activity and the observation of
unusually large numbers of birds, especially warblers.

The average temperature during my stay was about 72° with daytime maximum
temperatures in the middle and high 80's,

1 would like to add here that the lush, tropical grounds of the Andros Beach
Hotel were particularly attractive to large numbers of passerine birds. Nearby
ponds, mangrove swamps, and thickets were also extremely rewarding.

As a result of my stay on Andros, five full days of which were spent in the
field, I observed and identified 86 species of birds, and photographed 31 species.

Least Grebe (Podiceps dominicus). - Several individuals observed associating
with a flock of coots in the ponds near the Andros Beach Hotel. These little grebes
were ver'y shy and diappeared under the water at the slightest indication of my
presence. ,

Green Heron (Butorides v. virescens). - A total of three green herons were seen;
two of them in the vicinity of the great tidal flats and mangrove swamps at Somerset,
and the other in a mangrove swamp near the Andros Beach Hotel.

Little Blue Heron (Florida caerulea). - Adult and immature birds were observed
in various mangrove swamps. Eight birds were seen in one day on the tidal flats
at Somerset. '

Cattle Egret (Bubulcus i. ibis). ~ No more than two or three individuals were
noted during my entire stay on Andros. Presumably, this species in more numerous
than my observations would indicate.

Common Egret (Casmerodius albus). - Single birds and pairs were seen in and
around mangrove swamps along the coast on almost every outing, but never more
than four or five individuals were recorded on any one day.

Snowy Egret (Leucophoyx t. thula). - Observed in coastal mangrove swamps. A
flock of six birds flying over a mangrove swamp near our campsite constituted the
largest number seen at one time.

Turkey Vuiture (Cathartes aura septentrionalis). - Common; observed each day.
A dozen or so of these vultures feeding on a dog's carcass were the most seen at
any one time. :

Marsh Hawk (Circus cyaneus hudsonius). - One bird was observed hunting over
fields near the San Andros airport.

Sparrow Hawk (Falco s. sparverius). - Individual birds observed in open pine
woods near Red Bank and San Andros. Never more than two individuals seen in__ .
one day.
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Limpkin (Aramus guarauna pictus). - An individual of this locally rare species
ran across the shore road about 20 feet in front of me near the estuary at Somer-
set. The limpkin is described by James Bond in Birds of the West Indiecs as a
vagrant in the Bahamas.

Coot (Fulica americana). - Fairly common in some localities, especially around
Fresh Creek and in some of the ponds near the Andros Beach Hotel. The largest
number of these birds seen in one day was 40 in the vicinity of Andros Town.

Semipalmated Plover (Charadrius semipalmatus). - At least four individuals
observed on the tital flats at Winterset.

Piping Plover (Charadrius melodus circumcinctus). - A flock of 20 b1rds observed
at Winterset on January 1, 1972.

Wilson's Plover (Charadrius wilsonia). - One bird was seen over a period of
several days on the beach near our campsite.

Black-bellied Plover (Squatarola squatarola). - At least 50 of these birds were
scattered over the great tidal flats at Winterset. Small numbers were seen else-
where on the coast.

Ruddy Turnstone (Arenaria interpres morinella). - Twenty -four turnstones were
counted along the ocean beach south of Andros Town on January 1, 1972. Individuals
and smaller groups were seen at several other places along the coast.

Spotted Sandpiper (Actitis macularia). - Only on spotty was seen, near our camp.

Willet (Catoptorphorus semipalmatus inornatus). - One of these striking shore-
birds was observed on the tidal flats at Somerset.

Greater Yellowlegs (Totanus melanoleucus). - Two or three individuals seen at
various places on the coast every day.

Lesser Yellowlegs ( Totanus flavipes). - A flock of 40 lesser yellowlegs flew over
the lagoon near our campsite during the early evening of December 31. The birds
were flying paralel to the coast and in a southerly direction so it is quite possible
they were migrating.

Least Sanapiper (Erolia minutilla). - An individual was seen on the tidal flats at
Somerset in company with seraipalmated sandpipers on January 1, 1972.

Short-billed Dowitcher (Limnodromus griseus hendersoni). - A flock of 18 birds
were scattered over an area of the tidal flats at Somerset on January 1, 1972.

Long-billed Dowitcher (Limnodromus scolopaceus). - One bird with an extremely
long bill was observed with the short-billed form at Somerset on January 1, 1972.

Semipalmated sandpiper (Ereunetes pusillus). - Eight of these little gray and
white "peeps'' were counted amongst other shorebirds on the flats at Somerset.

Western Sandpiper (Ereunetes mauri). - Three western sandpipers were closely
observed as they fed on thc¢ mudflats at Somerset on January 1, 1972.

Sanderling (Crocethia alba). - One or two birds were observed everyday on the
beach near our campsite, and at least a dozen birds were seen along the shore near
the San Andros Hotel.

Ground Dove (Columbina passerina). - This little dove was common in brushy
areas along roadsides and around the edges of the coppice. As many as 24 were
seen in one day.

Mangrove Cuckoo (Coccyzus minor). -From one to three individuals seen-daily.

Short-earred Owl (Asio f. flammeus). - One of these diurnal owls was observed
flying over the meadows surrounding the San Andros airport.

Smooth-billed Ani (Crotophaga ani). -Flocks averaging nine-or ten individuals
were seen in and around Andros Town and Coakley Town. At‘ention was usually
drawn to thesc birds by their raucous notes and their comical posturing.




Cuban Emerald (Chlorostilbon ricordii). - Seven individuals were noted between
our campsite and Archie's Lodge on December 29. A few were seen each day in
other localities.

Bahama Woodstar (Calliphlox evelynae). - A few of these attractive hummingbirds,
usually females, were recorded each day.

Belted Kingfisher (Megacer a. alcyon). - One or two birds noted each day.

Yellow-bellied Sapsucker (Sphyrapicus v. varius). - Most often seen in and around
pine woods, where as many as four were noted in a day.

Hairy Woodpecker (Dendrocopos v. villosus). - Resident through most of the
Bahama Islands. Single individuals were seen on several days.

Tropical Kingbird (Tyrannus melancholicus). -One individual of this attractive
kingbird was seen in some coppice along the road between our campsite and Archie's
Lodge. In the Birds of the West Indies, Bond does not mention that this bird occurs
in the Bahama Isiands, but he does state that it is a vagrant to Union Island and to
Cuba.

Gray Kingbird (Tyrannus dominicensis). - This is a common wintering species,
according to Bond. Three birds were recorded on December 29 and one or two
individuals were noted on most other days, usually on the eages of pine woods.

Loggerhead Kingbird (Tyrannus caudifasciatus). - Single birds were observed on
three separate days. Dark crown and sides of head and the more olive-colored back
are good [ield marks to separate this bird from the gray kingbird.

Stolid Flycatcher (Myiarchus stolidus). - Usually seen in brushy areas near mangrove
swamps; nevel more than one or two birds seen in a day. A\

Wood Pewee (Contopus virens). - Common wintering species. Several seen daily.

Greater Antillean Pewee (Contopus caribaeus). - Told from the wood pewee by a
buffy wash on the underparts. Has a habit of quivering its tail after perching. This
species is a common resident on Andros. At least half a dozen or so birds were seen
on most days.

Caribbean Elaema (Elaema marm ica). - At least one, possibly two, of these
little tiycatchei's observed in a ‘brushy area near the San Andros Hotel.

Bahamian Swallow (Callichelidon cyaneoviridis). - Only one individual was posit-
ively identified, but it was proably more common than this one record would indicate.
The Bahamian swallow resenbles a tree swallow in coloration, but has the shape of
a barn swallow.

Tree Swallow (Iridoprocne hicolor). - Flocks of several dozen birds seen at the
San Andros airport, and at the docks near Morgan's Bluff, where fifty or more were
hawking insects over the stacks of logged trees awaiting shipment.

House Wren (Troglodytes aedon). - One individual was seen and heard singing
on the grounds of the Andros Beach Hotel.

Northern Mcckingbird (Mimus p. polyglottos). - Quite common and widespread
in distribution, especially in the vicinity of human habitation.

Bahamian Mockingbird (Mimus gundlachii). - One or two were usually seen each
day, but I experienced some difficulty in differentiating between the Bahamian and
the Northern mockingbirds.

Catbird (Dumetella carolinesis). - Seen most often around Andros Town where 12
birds were tallied on January 1, 1972,

Blue-gray Gnatcatcher (Polioptiia c. caerulea). - Very common and recorded in
many types of habitat. The maximum number seen in one day was 20 on December
29, 1971.

Starling (Sturnus v. vulgaris). - Flocks of ten and twenty birds were noted on
December 31 and January 1, respectively, in and around Andros Town.

EKC
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Thick-billed Vireo (Vireo crassirostris). - Common and re:orded on most
days in the field. The largest number seen in one day was 12. Resembles the
white-eyed vireo, but entire underparis pale yellow.

White-eyed Vireo (Vireo griseus noveboracensis). - This familiar vireo ranges
throughout most of the eastern United States, the Florida Keys, and south to the
Bermuda Isla.ids, where it is a resident. One or two individuals were noted daily.

Black-whiskered Vireo (Vireo altiloquus). - This is the West Indian represent-
ative of the red-eyed vireo. Individuals were seen on only two occasions: once out-
side Coakley Town, and once near Andros Town.

Philadelphia Vireo (Vireo philadelphicus). - This rather uncommon North Amer-
ican species is listed by Bond as a vagrant to the West Indies with records only
from New Providence, Eleuthera, western Cuba, and Jamaica. On December 31,

I observed an individual for several minutes on the grounds of the San Andros Hotel.

Black and White Warbler (Mniotilta varia). - This wintering North American
Wood Warbler was noted on four different days; the largest number seen in one day
was seven on December 31.

Blue-winged Warbler (Vermivore. pinus). - One bird observed and heard singing
on the coastal road within a mile of our campsite at Small Hope. This species is
described by Bond as a rare winter resident and transient. It winters more reg-
ularily in Central America.

Parula Warbler (Parula americana). - This beautiful little warbler was quite
common, especially in the vicinity of Coakley Town and Andros Town. At least a
dozen individuals were recorded December 31, and again on January 1.

Yellow Warbler {Dendroica petechia aestiva aestiva). - One or two individuals
were noted daily. The largest number seen in one day was four.

Magnolia Warbler (Dendroica magnolia). - Three individuals were recorded on
two consecutive days: December 31 and January 1.

Cape May Warbler (Dendroica tigrina). - Winters commonly. Recorded each day
with as many as 25 to 30 individuals listed on December 31 and again on January 1.
Black-throated Blue Warbler (Dendroica ¢. caerulescens). - One to three in-

dividuals noted on three different. L .ys.

Myrile Warbler (This warbler wzs a familiar sight every day and was found in
virtually every type of habitat. The greatest number listed in one day was 40.

Yellow~throated Warbler (Dendroica dominica). - One or two birds seen most
days, frequently in or around coconut palms. One very confiding indiv idual was
seen by many persons at the San Andros airport terminal.

Pine Warbler (Dendroica pinus). -Three pine warblers were seen on December
29 in pine woods between our campsite at Small Hope and Archie's Lodge.

Prairie Warbler (Dendroica discolor). - A few individuals seen each day, usually
on the edges of dense coppice, or in mixed brush and small bushes where eight
birds were seen in one day.

Palm Warbler (Dendroica palmarum). -Very abundant and found in a wide variety
of habitats whereever there was a stmall amount of open ground. Forty to 50 of
these little tail~waggers were seen on most days, and 65 were listed on December 29.

Yellow Palm Warbler(Dendroica palmarum hypochrysea). -One individual of this
‘Eastern form of the palm warbler was studied at leisure and in good light on Dec-
ember 28.

always in faxrly dense cover, o"ce on the margin of « mangrove swamp near Androa
Town..




Northern Waterthrush (Seiurus noveboracensis). - Three birds were recorded on
December 31, ana two were seen ondanuary 1, 13972, all 1n Anaros 1own.

Louisiana Waterthrush (Seiurus motacilla). - Three individuvals of this species
were recorded along the road near Love Hill.

Kentucky Warbler (Oporornis formosus). - One individual was seen December 31
near Coakley Town.

Common Yellowthroat (Geothlypis trichas). - Winter resident, commonly found in
coppice, brushy situations, and along the edges of mangrove swamps. Over 20 were
seen on December 31. ' -

Bahamian Yellowthroat (Geothlypis rostrata). - This large-sized version of the
yellowthroat has a decidedly heavie. bill. Only one individual was positively identified.

Yellow-breasted Chat (Icteria virens). - A single bird was closely observed January
1, 1972 in the vicinity of Somerset. Bond lists this species as a vagrant in the West
Indies.

American Redstart (Setophaga ruticilla). - Observed on four days with the largest
number in one day being six birds.

Bananaquit (Coerepa flaveola). - This interesting and colorful bird was seen in
thicke*s, groves of trees, as well as around most of the viflages. They were easily
"whistled" up close to pose for their pictures. Eight or ten were seen on .nost days.

Stripe-headed Tanager (Spindalis zena). - Rather common in mixed woods, parks,
and brushy areas. These attractive birds were ncticed on most days in the field with
12 being the most seen in one day.

Puerto Rican Tanager (Nesoospingus speculiferus). - Although Bond assigns this
species exclusively to Puerto Rico, at least four birds were observed in the park-like
grounds of the Andros Beach Hotel.

Greater Antillean Grackle (Quiscalus niger). - One bird was seen December 31 near
Coakley Town.

Black-cowled Oriole (Icterus dominicensis). - Individual females seen December 31
and January 1 on the grounds of the Andros Reach Hotel.

Red-winged Blackbird (Agelaius phoenicous). - A single inale redwing flew over our
campsite at Small Hope.

Greater Antillean Bullfinch (Loxigilla violacea). - Common and rather evenly dis-
tributed in the coppice and groves of trees around human habitations. Ten birds were
the most seen in one day.

Black-faced Grassquit (Tiaris bicolor). - Very common, usually found in brushy
areas. Females and immature birds outnumbered adult males at least four to one.
Twenty-five or more birds were noted on most days.

Indigo Bunting (Passerind cyanea): - A dozen or more individuals were noted daily.

Savannah Sparrow (Passerculus sandwichensis). - One individual was identified in
an area of open fields and cut pine woods near Red Bark on December 28.

Lincoln's Sparrow (Zonotrichia lincolnii). - A single'Lincoln's sparrow was seen
in a brushy area near Archie's Lodge on December 29. In the Birds of the West Indies,
this species is listed as a vagrant.




The Birds Of The Bahamas

Common Name Recorded For Andros Personally Sighted

By Eugene Keferl

Least Grebe T
. Pied-billed Grebe
Audubon's Shearwater
Wilson's petrel
Red-bill2d Tropicbird
White -tailed Tropicbird
White Pelican
Brown Pelican X X
Bluefaced Booby
Brown Booby
Double-crested Cormorant
Olivaceous Cormorant
Anhinga
Magnificent Frigatebird
Great White Heron
Great Blue Heron
Green Heron
Little Blue Heron
Cattle Egret
Reddish Egret
Common Egret
Snowy Egret
Louisiana Heron
Black-crowned Night Heron
Yellow-crowned Night Heron
Least Bittern '
American Bittern
Wood Ibis
Glossy Ibis x
White Ibis X
Roseate Flamingo x
Snow Goose
Black-bellied Tree Duck
West Indian Tree Duck X
Mallard X
Gadwell
Northern Pintail
White-cheeked Pintail
Blue-winged Teal
American Widgeon
Northern Shoveler
Wood Duck
Redhead
Ring-necked Duck
Lesser Scaup
Ruddy Duck

O fasked Duck
IC

XXX X XXX X XXX X KK
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The Birds Of The Bahamas

Common Name

Red-breasted Merganser
Hooded Merganser

* Sparrow Hawk

Turkey Vulture
Red-tailed Hawk
Marsh Hawk

Osprey

Peregrine Falcon
Pigeon Hawk
Sharp-shinned Hawk
Common Bobwhite
Guinea Fowl

North American Turkey
Limkin

Clapper Rail

Sora Rail

Black Crake

Purple Gallinule
Common Gallinule

Coot

Caribbean Coot
Common Oystercatcher
Semipalmated Plover
Piping Plover

Wilson's Plover

Snowy Plover
Thick-billed Plover
American Golden Plover
Black-bellied Plover

- Killdeer

Ruddy Turnstone

Stilt

Common Snipe

Upland Sandpiper
Spotted Sandpiper
Solitary Sandpiper
Greater Yellowlegs
Lesser Yellowlegs
Willet

Short-billed Dowitcher
Red Knot

Long-billed Dowitcher
White-rumped Sandpiper
Semipalmated Sandpiper
Western Sandpiper
Sanderling

Stilt Sandpiper

Recorded For Andros Personally Sighted
By Eugene Keferl
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X
T
X
X X
X
X
T

»
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The Birds Of The Bahamas

Common Name

Hudsonian Godwit

. Herring Gull

Laughing Gull
Ring-billed Gull
Bonapart's Gull
Gull-billed Tern
Forster's Tern
Common Tern
Roseate Tern

Bridled Tern

Sooty Tern

Least Tern

Royal Tern

Sandwich Tern
Caspian Tern

Brown Noddy

Black Skimmer
White-crowned Pigeon
Mourning Dove
Zenaida Dove
White-winged Dove
Ground Dove
White-bellied Dove
Key West Quail Dove
Mangrove Cuckoo
Yellow-billed Cuckoo
Great Lizard Cuckoo
Smooth-billed Ani
Barn Owl
Short-earring Owl
Purrowning Owl
Chuck -will's Widow
Common Nighthawk
Chimney Swifts

Cuban Emerald
Bahama Woodstar
Belted Kingfisher
Yellow-shafted Flicker
West Indian Red-bellied Woodpecker
Yellow-bellied Sapsucker
Bahamian Hairy Woodpecker
Eastern Kingbird
Grey Kingbird
Tropical Kingbird
Loggerhead Kingbird
Stolid Flycatcher

© “Tood Pewee

Recorded For Andros

o L
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Personally Sighted
By Eugene Keferl
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The Birds Of The Bahamas

Common Name Recorded For Andros Personally Sighted
By Eugene Keferl

Great Crested Flycatcher
Rufous-tailed Flycatcher
Greater Antillean Pewee
Carribbean Elaenia
Bahama Swallow

Tree Swallow

Purple Martin
Rough-winged Swallow
Barn Swallow
Brown-headed Nuthatch
House Wren

Northern Mockingbird
Bahama Mockingbird
Pearly-eyed Thrasher
Catbird

Starling

Robin

Red-legged Thrush
Grey-cheeked Thrush
Olive-backed Thrush
Wood Thrush

Veery

Bluebird

Blue-grey Gnatcatcher
Thick-billed Vireo
White-eyed Vireo X
Yellow-throated Vireo
Solitary Vireo
Philadelphia Vireo
Black-whiskered Vireo X
Red-eyed Vireo

Black-and- White Warbler
Blackpoll Warbler

Magnolia Warbler
Prothonotary Warbler
Tennessee Warbler

Parula Warbler

Yellow Warbler

Cape May Warbler
Black-throated Warbler (Blue)
Black-throated Green Warbler
Myrtle Warbler
Yellow-throated Warbler

Pine Warbler

Olive-capped Warbler
Bay-breasted Warbler

i+ o Prairie Warbler x
! ER|(CSwainson's Warbler

EEEEEGolden - winged Warbler 4

X o X X

E
%

R I S

X % X X g% X —
X X X X %

»
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The Birds Of The Bahamas

Common Name Recorded For Andros Personally Sighted
By Eugene Keferi

Blue-winged Warbler T
. Bachman's Warbler

Kirtlands Warbler

Palm Warbler

Ovenbird

Northern Waterthrush

Louisiana Waterthrush

Kentucky Warbler

Connecticut Warbler

Common Yellowthroat

Bahama Yellowthroat

Redstart

Yellow-breasted Chat

Bananaquit

Stripe-headed Tanager

Puerto Rican Tanager

Summer Tanager

Orchard Oriole

Black-cowled Oriole

Red-winged Blackbird

Great Antillean Grackle

Bobolink

Greater Antillean Bullfinch

House Sparrow .

Yellow-faced Grassquit

Cuban Grassquit

Black-faced Grassquit X x

Rose-breasted Grosbeak

Blue Grosbeak

L= I S I . R
]

L e B

Indigo Bunting T
Painted Bunting

Dickcissel

Savannah Sparrow T

Lark Sparrow

White-crowned Sparrow

Song Sparrow x
Lincoln's Sparrow T

Approximately 227 species of birds recorded from the Bahamas
Approximately 137 species of birds recorded from Andros Island, Bahamas
As of January 1973 Eugene P. Keferl has recorded 52 species of Birds on
Andros Island.

There are only three species of endemic birds in the Bahamas:

Bahama Swallow, Bahama Woodstar, Bahama Yellow-throated Warbler
There are approximately only 42 nesting species of birds in the Bahamas.

O = Sighted by Tom Thomson
ERIC

ext Providad by R 5



" Appendix I

Taxonomic Guide To Andros

By Eugene Keferl
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Plant Kingdom
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exlc

Aruitoxt provided by Eic:

Phylum Chlorophyte (Green Algac)

1.
2

Se

Phylum Rhodophyta (Red A1¢ae)

1.

2e
S

Pigment chlorophyll Dresent.

Cellulosec cell wall.

Unicellular or maeny~celled filaments or
flat, leaflike in sbtructurc.

&
i

Chlorophyll nmasked by the red pigment phycoerythrin.
This pigment con abSOrp the longer blue light rays.
Can grow at greater depths then obher algoe.

Some accumulate calcium--coralline elgae.

More important than corals in reecf formation.

1

Phylun Phacophyta (Brown Algae such as ke¢lp and sergessum)

1.
2.
Phylum Spermatophyta (Seed Plaonts)

1.
2e

.

Pigment chlorophyll masked by the golden-Dbrown
pigment fucozanthin.
Multicellular plants of various forms.

Usuvally have roots, sStens, end leaves.
Embryo surrounded vy cotyledonn and usually
enclosed in a covering (seed coat).

Hotes on Marine Plants:



Aninal Kingdor
Phylun Porifera (Sponges)

1. Body with many pores, canals, or chambers
throuch which waler flows. '
2. Body of two leyers of cells with mesenchyme
betv:een.
3. Interior surface cclls are flagellated choenocvtes
which set up a current of water throuzh the animal.
4, Tissue level of organisation, dizestion intracellular.
5. Mesenchymal skelelon of spongin fibers, crystalline
spleules, or both.

——porocyte

choanocyte layer

mesenchyne layexr
epideral layer

amoebacyte
spicule

Figs 1. Typical Fig. 2. Diegram of wall of
sponge. Arrovss 8 sSponge.
indicate dircction -

of wzter currcni.

Notey on Sponges:?.

{ ) l ‘ ¢
Q
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Phylum Coclenterata (Jellyfish; Eydra, Corals, etc.)

1. Radial Symmetry.

2. Two body layers, outer epideriis end inner
gastrodermis, with nesoglesl layer belueen.

3. Sone organs—-gonads, nouth, gestrovoescular
cavity, tentacles with nematocysts, etc.

4, A diffvse netvork of nerve cells.

5. Altecrnation of generation wilth asexual polyp

. stage and sexval meduse stage---only one

stage dominates.

Class Hydrozoa
T 1. Body form a polyp.
2. Mo pertition of gastrovasculer cavity.
d. Yo gullet. :
4. Solitary or colonial.

Class Scyohozoa (Jellyfish)

1. Body form a frec-swimming medusa.

2. No gullet; gastrovasculer cavity is pouched.

3. Tentacles on both the "umbrella" edge and
mouth margin.

nematocyst gastrodermal cell

interstitia gland cell
cell

epidermal cell

nerve cell

Fig. 3. Diagram of the body wall
of & cOelenterate. -

Notes on hydrozoans and jellyfish:



-4 -
Class Anthozoa (Corzls, Sca fnemones)

1. Body form a polyp (Mo medusac).

2. Nouth lenrds into 2 gullet, gastrovoscular
cavity divided by vertical septa.

3. Solitary or colonial, attached.

4. Some scerete skeletons internally (Soft end
Horny Corals) or exbcrnally (Stony Corcls).

Subclass Aleyonaria (Soft and Horny Corals)

v
l. Eight pinnately branched tentzcles and
. 2. Bient singlce complete scpta.
’, ) . - A
3. An endoskcleton (IFormed within the mesogzlea ) o

Order Alcyonacea (Soft Corals)

1. Polyps with Jowver parts fusecd.

2. Oral ends (tcatacles) probrude.

3. Skeleton of separate limy spicules,
no sxial rod.

Order Gorgonacea (Forny Corals)
1. Polyps fused, colonies plant-like.

2. Axial skeleton of calcareous spicules
or horn-like gorgonin, or both.

Fig. 4. Diagren of a horuy
coral. liotlicc the axial rod.
Soft corals do not have this
axial structure.

Notes on soft and horny corals:

O
ER

Jostirmirn £
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v Subclass Zoantharia (Stony Corals)
1., Tentacles never 8--zometiyes bhranched.
2. Skeleton solid, if prcsent. -
5. Sleleton secrcted by epidermal cells,
external.

Order fclbinisria (Sca inemones)

l. Mo skeleton.

2. Polyp larze, colunnar, with muscular
/ wvalls and pedal disc.
. Order ladreporarias (Stony Corals)

l. Exoskeleton compact, calcarcous.

— , Intercommunication betwsen polyps

body wall

gastrovascular cavity

{iii

alcium carbonute exoslkeleton

An ok 2y
e ¥

S
Vi

AP 271N ~

Fig. 5. Diagram of a stony
coral. Hotice that the hard
exoskeleton is outside of the
animals.

Notes on stony coreals:

«
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Phylum Bryozoa (lloss Animals)

l. Biloteral csymuaetry, thrce germ loyers.

« Coloniel, eszch ¢.nrall individual in a separatc
house (Zoocciwwi}.

Coinplete digestive trazet, U-shaped.

Pouth surroundced by a retractile lophophore
beering tentacles.

Zooeeiun, secrcted by epliderniis, is usually
calcareous or chitinous.

B G IR

-

w

lophophorce besring tentacles
~ pharynx

intestinc

gastrodermis

coelon:

cuticle and epidermis
retractor ruscle

Fig. 6. Diagram of
one anirnal in & colony
of bryozogcns.

Notes on bryczoansi
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Phylum Echinodernats

1
2.
3o

4.
S

6.

Class Asteroidea (Starfish)

Redial symmebry, usually S-partcd.

Three body layers--orgons co ered with cilia.
Body covered by enidermis ovcv o mnes odﬂrnr]
skelcton, often viith spines (lchinos-goines,
dernmis-skin).

Complete, simple digestive tract.

Vieter vasculor system with tube feet for
locoriotion and respiration (in some); madrenorite
is entronce and coxit for waler.

Tube . fect project from an smbulacral groove.

l. Body 11 ebtcnea, starshaped or pentagonal.
2. Arms not sharply set coff Irom contral cdisc.
3+ Spincs short.

4, Two or 4 rows of tube {feet.

Notes on Class Asteroidea:
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Class Holotrurioidea (Sca Cucunbers)

S em .. _Ye Body long, sausase-chaped. -
2. o arms or spiness
. S. Mouth rinzed by retractile tentacles.

4. Cloaca usuzlly with respiratory trce.

Class Behinoidea (Secs Urchins, Sand Dollars, Sea
. Biscuits) :
1. Skzeleton rigid znd globvular or disc-like,
with movablc svinecs.
2. Slcender tube feet with suckers.

Class Ophiuroidesn (Brittlﬂ!Stars)
i
1. Body a central disc with O slender jointed arms.
2. Tube fecet In 2 rows.
3. Incomplete digestive system-~stomach sac-likes

Notecs on sea cucumbers, sea urchins, sand dollars, sea
bisculits, and brittlestars;

ERIC

Aruitoxt provided by Eic:
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Phylwn Annelida (Scgmented Torme)
1. Body long, usually viscbly segmented with
paired sctee (bristles).
2. Completec digestive trect.
O« Blood systen closede. ‘
4, Midventral nerve cord with a ganglion per segment.
5. Nephridia as excretory systeu.
Class Polychaeta (YiLany Brisiles")

1. Many segments with parapodia (ficshy feet) with
setae., .

Order Errantia (Bristleworms, Clamworms)

1. Segments alike except in head and anal regions.
Order Sedentaria (Tubeuorms)

1. Body segments of two unlike regions.

2. Live 3in burrows or tubes (calcarcous or

non-calcareous ).

Notes on annelid worms:
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Phylum Arthropode (Joint-fooled Animals)

1. Body with head, thorax, and abdonmen.

2. Like or unlikec somites (segments) variously fusecd.

5. Each somitc Dears a pair ol jointed zonendoges.

4. Exoskeleton of chiitin which is molted periodically.

5. Oper blood systcn.

6. Ventral nerve cord with paired ganzlia in cach
somite.

Class Crustacea

l. Eead of O fused somites.

2. Two pair antennce, 1 pair jows, 2 pair maxilla.
. 3, Body usually with dorsal carapace.

4. Appendages often biranous.

5. Respiration by gills in most.

Subclass Cirripedia (Barnscles)

1., Adulis sessile.

2. Attached in head rcgion by secretion
from cement glond.

3. Carapece becomes mantle around body--
usually with limy plates. )

4. Thorecic apnendages slencer and bristly,
vsed for food-gathering. Abdomen vestigeal.

Subclass Malecostraca ‘

1. Body typically of 19 somites (5 head, 8
thoracic, 6 ebdominal).

2. Head fused with several thoracic somites
(cephalothorax) .

Order Isopoda (P11l bugs, for example)
l. Body flattened dorsoventrally.
2+ Y0 carepace.
3+ Abdomen short, somites partly or all fused.

Notes on Barnacles and Isopocds:

-6 -



Order Amphipoda (Sand hopprers, bench fleas, ctc.)
1. Body flattencd laterally.
2. llo caranuce.
3. Abdomen Tlcred ventrally.

Order Stomatonoda (iantis shrimp)

~

1. Chelipcds look like first legs of
preying mantcis.

Order Decopoda (Tobsters, Crabs, etc.)

1. Mostly marine.
2. Five pairs of;walking legs.

!
Notes on amphipods, mantis shrimp, and decopodss

|
H
I Tt
i
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Phylum lollusca

. Bilateral syrmectry.

2. Soft body surroundcd by a mantle vhich voually
secretes a limy shell of 1, 2, or 8 parts.

9. Usually an gnlerlor nead and ventral rmscular
foot.

4. bouth with a horny radula (except bivalves).

Class Amphincura (Chitons)

1. Body ellintical.

2. Shell middorsal of 8 plates.

S+ Foot large and Tlat.

4. Gills in & row in groove around foot.

Class Gastropoda (T.lmpets, Sluzs, Snails, Conchs)

1. Single shell, usually spiral. (Uncoiled,
reduced, or sbsent in some) .

2. Head distinct, wilth rasping radula, commonly
with tentacles and eyes.

5. Foot large and flat.

fotes on amphineurans and gestronods:

ERIC

Aruitoxt provided by Eic:
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Class
1.
2.

Se

- 13 -

“J

Peleceywode (Clans, Scallows, cte.)

Shell o £ lateral valves, usuelly with dorsal
hinge and liceament, and cloced by 1010 2
adductor uscles. _ )
lfantle of flcttencd right and left lobes, with
vosterior siphons in merine foris. .
Foot wedge-shaped in most, vrojecting between
mantles and shells.

o head, jaws, or radula.

Cephalopoda (Squid, Octopus, Hautllus)

Shell external in navtiloids, internal in -
squids, lacking in octopi. .
Head lerge, eyes conspicuous, mouth with
horny jaws and radulsa.

Foot modified into 8 or 10 arms.

Notes on peleceypods and cephalopods:



Phylwm Cliordata

end a notochord at sonc Line in their 1:
2. Scypucntetlon uweuwally cvident.
Z .
w

. TaLl bLehind anws.

)+ Dorsal tubuler verve cord, neired i1l sliis
i

Subphyium Tuniceata (Urochordata) (Sea Souirts)

1. Larve Tree-svinming, sadpole-lilke, with
t nerve cord onc nOLOplOPG In tail,

2, Aduvlt tubuler, globose, or irregular irw
form, covered with tunic vhich is oft
transparent.

* 3. G111 slits in pharyngeal region.

4, Animal solitary or colonigl.

nerve cord

“—A—l.&___“ e '.,v...ﬂ-r‘ /rgu?"a
QET 7 TR Yk

/,/—~"“"—’_——/’1 notochord

gill slits in pherynx

Tige 7. Diagram of the free-swirming
larval form of a tunicate.

incurrent siphon
erycurrent siphon

Dharyngeal basket
*\——————iztestine

~—cduct of gonad

stomacn
tunic
Fig. 8. Diagram of one
sessile adult tunicate.
Notes on tunicates:
/”
Vs
- - . Ld ... ) )
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A List of lerine Plants and
Found liear Andros

Compilled by Tuzene P.

Phylum Chlorophyte (Green alzae)
Ulva Sca lecttuce
Enteromornha  grass
!ceutunlﬂﬂzﬁ Lushroon sheped
. Mermen's sheving
heart or

"Tﬁnu, Lecember,

Aninnls

1970

¥elerl .

brush
kidneyry~shaped sconients
club-shuped bronchas (sponse scowvecd)

resenlces mosses, ferns or cacti
. each plant is o single coll
Phylum Rhodophyta (Red algae)
Corallina
Goniolithon dinsely branched pink
Phylwn Phaeophyta (Brovm elgac)
Sareas s
Phylum Trecheophyta (lorine seecd plants)
Zostera eelprass
ihelossia turtle grass
Phy lum Porifera
Class Demosponglsa
Togzgerheed Spronge
Vose Sponge (Hir
‘ FPinzer uﬂOﬂﬂe
Tubc Snour;o
Black Spvonge
Phylum Coelenterata
Class Eyarozoo
Order Iydroida (llydroids)
Ifany unlmotm sneceles
Oxder Evdrocorallina
Stln3¢n; (Fire) Coral (:illepora)

O
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Pnjlum Conlantewrta
"Class anthoioa
Subelac: Ll

-
Order Alovonncon (S0t Corals)

¥

Ordor Zorxzonecca (lorny Corals)

Sea Fan (Zorronin Pleballum)
Sca Tinip
Sca Meother (I’" audo: 1,,'3.=rv ovin)

—— e LIRUSRRIEPD g

Svbeclags Zoanthania
S Opder fcebiniaria (SexAncioves)
“Sceveral Unlmhovm Svecles

Ordor Hadreporsria (Stony Corals)
Stenorn eorall LC1ONOrn conV1novn ”
Elxhora coral voion Anlrnbn

Large finger coral Lues
Sralld, flnan coral orubwf 'npn‘ta
Braii Goral Isondra

Tasp, or
Yountsin coral

T.ovw brein coral
Ster coral
nose coral

? .
Siall round coral
Lechuée coral
Pillar coral

L)

Phylwn Eehinodernata
Class :spnrwoacd (Starfish)
Oresester c,l ienlatus

LcthrSu .gppgp
Unimovm qull sand gstarfish

Class Eolothurioidea (Sca cucumbers)
[olothwria Floridaong  Vest Indisn Sea Cucumber

- e

Class KEchinnideno
N

Sca Urchins)
D)qnﬂm 0

Jon(—ﬂn ned blaclk ses urchin

short-spined vhite (pink) 7

blunt--avined sca urchin
Poecl-boring sca urchin

Clyvensber . Sen bDiscuib

Tollice be"uur‘nwra Sznd-Lollor

1‘1»01“.—1,1;3

. s

Behinoacirr

Cless Othur01qma (5rittle Stavs)
Unknovn specics

ERIC
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Phylwn frmelida
- Class Folychoeto - ~ C o
Ordcy wrvontlin
Bristle wvorn Odontosyllis
Clem wori Torers™

Pemily Sabellid: non-cn cons Luves

Ocrder Ledentoria F'nmﬁpms and fectnor dnastor voras)
he]
A 2

D bc']l J'
FPomily Serpulidac Cslenrcous tubes Sferpule

Phylum Arthronoda
Class Crosbtecen )
Subclass Cirprincdia Barnacles Severcl urdmmoun
upec,-.l_os
Subcloss Ealcoceostrocn

Order Izopodc Ileny unknovn scecles
Onrder ampninoda  Beaclh {lors ond nmany othera

Ordcer Stomatopoda  Eantis Shrimp

Order Decopola
Spiny rock lonstcr
Blue crab
Purple clawad hewrnisy

crab
Other hersaiit creds
Rock crabs
. Fud cerahs

C—] A vf"‘!l'l

Phylum Holl 1sc:

Barbados Xeyhole Limpet
Svolted lidnnhet

West Indizn To»n Shell
foerican Stayr Sholl
Four-toothed orite
Tes=elicte Werlte

Virgin Heribe

Anzulste Peririnlide

Faleo Prickly-inile
Beaded Periviinile

west Indiasn “orm-Shell
Slivnver sncll

Stocky Cerith

fmeen Conch
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Phylum Porifera(To bear pores)--Sponges

Ao Morphological Characteris tics

Boe

Notes?$

1.
2e
Se

Lo
Se

Ge

7o

Radigl symmetry or nonce

A1l shapes and sizes(¥ ine to 6 ft.) and colorse

Rody with many pores, canals or ch ubers through which
water flovwse

Body wiith two layers of cells and a mecsenchyme betweeno
Fescnchymal skeleton of spongin fibers, crystalline
spicules or bothe.

Interior surface cells are flagellated, theSc cclls
called cheoanocytes, set up a current of water through
the animale.

Tissue level of organizatione

Habitet and Life History Characteristics

1.
2
Se
Lo
Se
6o
Te
8Be

Most are marine, a few live in fresh-waters

None are parasitice

Alviays sesslleo

Solitary or coloniale.

Fecds on plankton and suspended organic mattere

The larger sponges take & to 6 years to reach maturitys.
Reproduce asexually by budding and gemmulcs. .
Reproduce sexually by egg and spcrm.

Classification basis

1.
e
Se

Skeletal arrangemente
Shape of the spicules or skeletal unlt.
Structv“e of the canal system. >

Cla331f1cation(5000 SDCCLCS)

1.

2e

Se

Class Calcarea(Calcarcous sponges)

g+ Usually small end drabe.

be Has calcium carbonate spiculese

ce Can be an ascon, sycon or leucon grade spongee

Class Hexactinellida(Glass sponges)
ae. Pale colore

be Symmetricel in shapee.

ce 6 pointed siliceous spiculese

d. Deep viater .

Class Demosponglae

. &« Coloration .is frequently brilliant.

b. Irregular in shapee
ce Leucon grade onlye
de Siliceous splcules or spongin fibers or bothe
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Phylum Coclenterata(lollosw gut)

Ae Phylum Characteristics

1.
2e

o
4o
Se
6o
e

Be

B, Cla

1.

2o

Ce Cla
lo

Zo

Notes?

Radial syrmecrye

Body gene rally with two layers of cells, an outer epideriais
and an inner gastrodermisy but has a mesogeal layer betvicen.
Skeleton liry, horay or nonece

Possesses specialized cells called nematocystse

Some orgens; gonads, mouth, sensory and tcntaclese
PYossesses a gastrovascular cavity.

Possesses a diffuse network of. unpolarlzeu nerve cells

an some SCNSOry OrgEanse

Reproduction is COmJO“ly by alternatcion of generation;

with medusa &nd polyp svagese One stege usually dominatese

ss Hydrozoa(¥ydroids---2,700 spccies)

Some Cless Characteristics

8o Can dioplay elther the polyp or medusa stage or bothe

bo Mewoglea is never cellulare

Ce PVdrOﬂeaus“ has a veclunle

de Gastrodermis does not have nematocystse

ee¢ Some have a calcarcous exoskeletono

Scme Habitat and Life Iistory Characteristics

8¢ Most are relatively small and inconspicuous, frequently
appear to be "sea/cedv' or algace

be Colonial or solitarye

co Feed on small planktonic anlmaISe

ass Scyphozoa("ellyfish=-~200 speciles)

Some Class Churacteristics

ae Medusa stage is the dominant life _urie

be Thick mesoglea which contains wandering amocbold cellse

ce The bell never has a velume

de Four to many tentaclese

e« Manubrium is dravn out into four oral a: 'se

fe The bell varies from a flat szucer to a dcep helmete

Some Habitat and Life History Characteristics

ae¢ All ere marinee

be lfost are free swinming, only one group is sessilee

Ce Size varies from 1 inch to 7 feete.

de They fe- on all types of enimals, a Tew are ciliary
fceders. .

e+ Some pousess synbiotic algae.

3



De Class Anthozoa(Sca encmoncs snd corals---G,000 specice)
Somc Claoss Chaoracteristics

Notes:

e

2o

o

be
Co
de
Coe
fe

Polyp stage ouly, the mcdusold stage is compleitely
ebscnte.
Mesoglea is cellulare

Aninel possesses a tubular pharynxe
The gastrovasculzr covity is divided by vertical scptae

The septe have nenmctocystse
Thcy are bsth colonlal and solitarye

Subclass Alcyonaria(Soft and Korny Corals)

Qo
be
Co
de

€Co

Lo

Eight pinmately branched tentaclese

Eight single complete scpta.

Has an endoskeleton formed within the mesogleae
Colonial

Order Alcvonacea(Soft Corals)

aa) Polyps viith the lowver parts fusede

bb) Only the oral cnds(tentaclzs; arc expozed.

cz) Skeleton is made up of separate limy spiculces,
no axial rodo

Order Gorgonacca(lorny Corals)

aa) Polyps arc fuscda

bb) Colonics are plant-likee.

ce) Axial skelebton of calcarecus spicules or horn-like
. gorgonin, ox botl.

Subclass Zoantharia(Stony Coizls and Sca Ancmones)

8o
be
Ce

Qe

Coe

Tentacles ere never 8, sometimes they arc branchdéde
The skeleion is sollid or absente
The skelcton is secreted by epidermal cells externallyo

Order Actiniaria(Sea Ansemones)

aa) lio skeletone '

bb) Polyps sarc large, colurmer. with muscular walls
and a pedal disce

cc) Solitarye.

Order Madreporaria(Stohy Corals)

aa) Exoskcleton is compaoct and calcsrecusa -
bb) Colonial or soliterye

Vd
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Phylum thnpphora(comb<bearing)--Cémb Jellies-~-80 speciles
Ae Morphological Charécteristics
ls Biradial Symmetry.
2¢ Threce germ layers with much mesogleze.
Se Tvo tentaclceses .
4, Eight'ciliated bands of fused cilia(Comb rowvs)
50 No nematocysts(one rare exceptioni
6¢ The gut has one opening(Gastrovascular Cavity)
7 Posscsses colloblasts or adhesive cellse
Be Habitat and Life History Characteristics
1. All mariné(Usually in coastal waters)
‘2. Carnivorous, feed on small planktonic animals.
- &e Most are Iumlnescent.
4. Fceble swimmers.

5+ Moneocilous

Notes:
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Phylum Annelida(Ringed worms)---Scgmented Vorme

A¢ Phylun Characteristics

Be

1o
2.
Se

" 4.

Se
Geo

Bilateral symmetrys

Body elongated.

Body divided into segments,

8¢ Yhe body 1is composcd of body divisions which are
arranged in a linear.antero-posterior axis.

be Condition is called metamerisme

ce Condition exists intcernally as well as externally.

Digestive systcm is complete.

Circulatory system is closecde.

Complex nervous system with a ventrzl nerve cord and

some cephalizatione

Class Polychacta(liany bristles)---4,000 species

1.

2o

~

Se

4o

ulass Characteristics
ae ¥Well defined head regicn{cephalization)
be Possess lateral appendages called parapodia on most
segmentse
ce Sexes are separate withovt permanent gonads.
Miscellaneous Infornmstion '
8o Most primitive classe
be. Host ars marine.
Ce Vary from 2 mm to 3 meters in lengthe
d. Many are brightly colored j;some iridescent.
ee Most polychazetecs are sccretivce
fo Can become adapted to low salinitiese.
Classification
g« Subclass Errantia
aae. Many similar segmentse
bbe Possess head appendagese
cce Swimming, crawling, burrowing and tube building forms.
dd. Actiwve wormse

vb. Subclass Scedentaria

aae Body is regionally. dlfferenuiated.
bbe Parspodia reduced.
cce. Head region is highly modified for feadinp.
dde. Usually tube dwellers, tube is fixed to somethinge
Epitoky
a¢ A reprodusicive phencmencn characteristic of some
errent polychaetes in which a nonsexual form(atoke)
becomes a sexual form(Epitoke)e
. aae Head region changes.
bb. Parapodia changes.,
cce Gonads develope
Do Swarming
aae Swim to the surface,
bbe. Shed eggs and sperme
cco Very distinct perilodicity which often coincides
with lunar periodse.
ce West Indian example---Atlantic Palolo(Eunice svhem cephala)
July; first or last quarter of a lunar cycle;
S to 4AM In the morning.




Co Oligochaeta(Few bristles)--~2,700 specles
le Poorly devcloped head.
2e¢ Fcw setac.
3¢ No lateral appendagese
4. Very few marine specles.

Do Class Hirudinea---Leeches
l. No setace.
2e¢ Possesses suckerse
3e Segments hard to see.
4. No tentacles or parapodiae.
5. Few marine speciese ~

Notes:
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Miscellaneous\Worm-Likc'FhV1a

Phylum NCMCTtiHCd(SFa Nymnh)-—«Ribbon Torms: 550 specics
Ae Phylum Characteristics
l. Unsegmenteda
2¢ Ribbon shaped.
3e Complete digestive systeme
4+ Posscses & proboscise
S5e Many have eyes.
Be. Miscellancous Information
l. One spccies is said to be 80 feet longe.
2e Feed on other animals living and dead.
Se Most are marine.

Phyluvm Aschelmenthes

Ae Class Nematcda---Roundworms: at least 0,000 speciese
l. Unscgmentede
2¢ Cylindrical and slender; ends usually pointede
3¢ No large uppendegese
4. Longitudinal muscles only.
OS¢ Complete digestive systeme
6e Found in all habitats, meny are serious parasitic

peste to plants and animals.,.
/’ .
Phylum Sipunculoidea(Tittle pipe)-~-~Peanut vorms: 250 speciese

Ae Fhylum Characteristics
le Unsegmentede.
2e¢ Cylindrical, blunt posteriorlye.
Se¢ Retractile front end vhich bears the mouthe.
4. Mouth surrounced by tentaclese

B. Misccllﬂneovs IAformation
1. 1/10 inch to 24 inches long.
2¢ All marine.
3¢ Burrow in mud end sand.
4e¢ Yellcwish or grayish in colore.

Phyium Echiuroidea(Adder worm)---Spoon worm: 60 species

A. Phylur Characteristics
l. Unsegmented.
2. Sausage-shapede
de Anterior proboscis spatulate or thread-like, cannot be

completely withdrawme

Be Miscellaneous Information ‘
l. One inch to 18 inches longe. '
2e¢ All marinee
3¢ Burrows in the mud or sand, or in rock or coral crevices.
4. Color usually drabe

Phylum Hemichordata(H2lf string)--~Acorn “brms. 100 species
A« PhyYuwm Characteristics
9 l. 3 body divisions(Proboscis, collar and trunk).
FRIC 2+ Gill slits. .
e Se Complete digestive systeme




Be Miscellaneous Information
le £ to 24 inches longe.
2e¢ All marine.
3e Burrow in rmd and send or live under stones and shellse
4, Have colled castings et exits of U-shaped burrowse

Notes:
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Phylum Echinodermata(sbiny skin)---5,300 species

A. Phylum Characteristics
"le Radisl symmetry, usually 5-partcd.
2 Three bodyr layers(A true coelom)
3¢ Body coveired by an epidermnis over & mesodermal skeleton
often with spinese
4. Complete digestive system in most classes.
5. Meny possess a water-vascular systere
6e Many have tube fect.
7e Dioecious usually; reproduction is usually sexual.
Some species can reproduce by self-division and many
regenerate lost parts readilye.
Be All arec marinse.
9¢ Generally carnivorouse
g
Be Class Asteriodea---Starfish: 1500 spccies .
l. Body flattened, star-shaped or pentagonal. .
2e¢ Arms not sharply set off from the central disc.
Se Spines usually shorte.
4. Tvio to four rows of tube fcetle
Se¢ Has &n open ambulacral groovee
6e Has a medriporite.
7e Has pedicellaria.
8e Usually hzs a complete digestlive systeme

Ce Class Ophiuroideca---Brittle Stars and Basket Stars; 1900 species
. le Body flattened.

2¢ 5 arms are sharply set off from the central disc.

5e Spines usually short.

4, Xo -s5uckers-on:the tube feet.

5¢ Closcd ambulacral groove.

6. Has a madreporite. '

7« Mo pedicellariae

8¢ Has an incomplete digestive system; no anuse.

De Class Echinoidea~~-Sea Urchinsg, Sand Dollars,; Sea Biscuits

B60 species

l. Body globular or disc like.

2¢ Skeleton rigid.

Sde Slender tube feet with suc kers.

4, Spines short to wvery long end moveble.

Se¢ Possesses pedicellarice.

6¢ Mouth has sharp teeth; Aristollet!s lantern.

Ee Class Eolothurioidea~-~Sea Cucumers: 1100 speciss
1. Body long, sausage~shapede
2e¢ Skeleton is usually composed of microscopic plates.
Se No armse
4e¢ No rigid spines.
S5e¢ No pedicellariae.
6¢ Mouth ringed by retractile tentacles.
7¢ Cloaca usually with a respiratory trees
Be POssesses tube feet with suckerse.
9e Food 1is orgsnic materiszl from tottom debris cr planktone




'Fe Class Crinoidea---Feather Stars and Sea Lilies: 620 speciles

Notes

1.
2,
Se
4.
Se
Ge
7e

Body s a small cup-shaped calyxe

S arms can be branched.

Arms have lateral appendeges called pinnulese

Some arc stalked and sessile(sea 1ilies).

No madreporitee

Open ambulacral groove lined with cilia and tube Toct,.
Food is microscopic plankton, small crusteceans and
detritus caught by the tentaclese.



Five Ziw'ng Classes Of Fehinodermata
D;o.ararWMa'fl'c Sections SAOW!nj Booly'For;nﬁ

A
s
M
A
Asteroidea : M
Starfsh ‘ - Echmoidea
2 ,. ' Sea Urchin
N ) A ”ﬂﬂ.{’ / ;
( “‘_:- 3 \ O 'W
A Anus ““ ‘ d
M- Mou'”‘l M}
T = Tube Feef
St Sp'mes

' . Ophivroidea
Br”ﬂ@. Sf'ar.

Holothvrioidea
Sea Cucumnber

Crinoidea
Seaq Li/y

Aruitoxt provided by Eic:

ERIC
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Phyluna lMollusca

Ae Phylum Characteristics

l. Bilateral symmetrye.

2¢ -Soft body surrounded by a mantly vhich usually secretes
a limy shell of 1, 2 or 8 partse

3e Head region developcd in some classese.

4¢ Mouth has a radula bearing minute chitinous teeth
(Except Pelecypoda)

Se lany heve a ventral musculsp foot.

Be Cldss Amphineura---Chitons: 600 species
le Class Characteristics
ae Possesses B dorsal plates{shells) or nonee
be Body ellipticale
ce Foot lerge and flate
de Head srigll; no eyes; no tentaclese
es 6 to 80 gills in the pallial groovee
2e¢ Misccllaneous Information
ge One to 12 inches long.
be All marinee
Ce Usunlly founé on racky shorese
de Most feed on algace
€ees All are dioccious.

Ce Class Gastropoda(Belly-foot)~--Snails: 100,000 specics
l. Class Characteristics
2e Most possess a single coiled shell(May be uncoiled,
reduced, absent, intcrnsl or external).
be Head distinet usually with eyes and tentaclese
ce. Foot large and flate.
de Possesses gills and/b” a pulmonate cavity.
Lo Mlscell neous Information
« 1/25 inch to 24 inches long.
b. Marine, fresh-water or terrcstrial.
ce Free living, scssile, some ‘are parasitice
de Omnivorous, carniwvorous, herbivorous, scavengers, or
ciliary feederse '
6. Moneotrious or dioeclouse °
fe Purther classification of the Gastropoda 1s based
solely on internal enatomy which is not practicsal
to use in the fielde.

De Class Pelecypoda(Hatchet~ foot)---Bivalves. 30,000 species

le Class Characteristics
a. Shell is in two partse
be Laterally coupressede.
Ce No head.
de Foot is wedge-sheped.

2e¢ Miscellaneous Inforration
aes 1/10 inch to 48 inches(500 1lbse)
bs Marine and fresh-watere
ce Most are ciliary feeders; a few feed on bottom debrise




Eo Class Cephalopoda(Heed-foot)--=0ctopus, Squid: 1,000 spedies
le. Class Chzracteristics

Notes:

2e

Qe

be
Ce
de
€Co

One shell or none; the shell can be internal or
external, flat or coiled.

Head is well developed with conspicuous eyese
Tentacles and arms with suckers surround the mouthe
Mouth possessns a horny beak and a radulae.

Mantle surrounds the body oréanv

Mlscellaneous Information

Qe
De
Coe
de
Ce

% inch to 100+ feet longe

All narine.

Most are free-swimninge.

A1l 'are predaceous carnivoress

Nay be the most intelligent of the invertebratese
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Phylun Arthropoda(Joint-footed)=---1,000,000 species

Ae

Be

Ce

De

Phylum Characteristics

le Body frequently divided into segmentss head, thorax and
ebdomen; may be fused in soric groupse

2e¢ Hardened exoskeleton containing chiting st molt
periodicallye.

Se Jointed appondagese

4, Open circulatory systen.

Class Merostomsta---Horseshoe Crab: 5 spccies
dle Class Characteristics
ae Six palr of eppendages on the cephalothoraxe
be Horseshoe shaped carapace.
Ce Bayonet-like telsone
de Five pair of exposcd book gillse
2e¢ Miscellancous Informatlon
ae Carapace reaches a length of 2 Teeto
be All marine.
ce Most are found in shallow areass
de Scavengers, feed on small invertebrates, some feed on
algaee
ee One West Indian species(Xiphosura polyphemus)

Class Pycnogonida---Sea spiders: 500 species
1. Class Characteristics
ae 4-6 palr of legs{8 segments/ leg)e
be Body is usually composed of distinct segments(4-5).
Ce Four dorsal cyese.
de Possesses chelicera and a proboscis,
2e¢ Miscellancous Information
ae¢ O mme to S00 mma
be Exclusively marine botteor dwellerse
ce Feed on hydroids, soft corals, anemoncs bryozoans
end spongese :
de Abundance is directly proportional to the food supplye.
ee They move very slowly and are very hard to seee

Clas: Crustacea--~30,000 species .
1. Class Characteristics
8¢ Head is 5 fused segments.
be TWo pair of antennae, one palr of jaws, two pair of
maxillae
ce Body is usually covered with a dorsal carsgpacee
de Appendoges are often biramouse
ee Respiration by gills in most groupse

2e Subclass Cirrinedia-~-~Barnacles: 800 species
ae Adults sessile
be Attached in the head region by a secretion from a
cement gland
ce Carapace becomes a mantle around the body; this usually
forms limy platese :



de Thoracic appendages are slender and bristlys usz a
" for food gatheringe

ee Abdomen vestizale

fo Exclusively marine.

ge May be frec~living or porasitice

he Many comaensal on jellyfish, sharlss, bony fish, whales,
manatees, sea snalkes, turtles and crabse. Many
species are host specifice

de Subclass Malacostraca
a. Body typically of 19 somites(5 head, 8 Thoracic and
6 abdominal).
be Head Tused with several thoracic somites; cephalothoraxe

Ce Order Isopoda---4,000 species
aae Body flattened dorsoventrallye
bbe Yo carapacce
cce Abdomen shorte. : ‘
dde 1/5 inch to 14 inches. ‘
ece Marine, fresh~water or terrestrial.
ffe Free-living or parasitice

de Order Amphipoda--~Scuds, beach hoppers
aae Body flatteded laterallye
bbe NO carapacee
tCe Abdomen flexed ventrally.
dde 1/10 inch to 4% inches longe
eee Marine, fresh-uwater or ucml—terrestrial.
ffe Frece~living or parasitice.

ee Order Stomatopoda---Mantis shrimp
ane Body flattened dorsoventrally.
bbe Shield-like carapaces
cce Eyes are large and stalkede.
dde Chelipeds look like the first legs of a prcying
m&nb ise
ees 1% inches to 12 inches longe.
i All are marine, most are burrowerse.
gge Most are brilliantly colorece.

fe Order Decavoda-~-Shrimp, crabs and lobsters: 8,500 species

aae First three pairs of thoracic appendages are
modified as maxillipedse

bbe Five pairs of legse

cce First pair of legs are often chelatee

dde Head and thorax are fused.

ees 1/10 inch to 24 inches(body lenzth) some have a
cheliped span of 12 feete

ff. Marine, fresh-water and terrestrial.

gge Most are predacious and/or scavengers; a few are
filter feeders.
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Phylun Chordata

1. Dorsal tubular verve cord, :aired glll slits,

and a notochord at some time in their lifc cycle.
2. Segnentatlion usunlly evident.
3¢ Toil behind anus.

Subphylunm Tunicata (Urochordats) (Sea Souirts)

1. Larva frce-swinming, tedpole~li%e, viith
nerve cord and nolochord In teil.

2. Adult tubulor, glovosc, or irrcgular in
formm, covered with tunic vhich 1s often
transparent.

3¢ Gill slits in pharyngesl region.

4. fnimel solitary or colonlal.

nerve coxrd

o> :
R TN e T ;;J:fr{g £ *

QU inn e o e .
_‘,__,,—~—f’£g -notochord

£ill slits in pharynx

Figs 7. Dlagram of the frec-swimming
larval form of & tunicate.

incurrent siphon
excurrcnt siplhion

_ pharyngeal baskel
L-————-intcstine

duct of goned

stomach
~—tunic .
Fige. 8. Diagram of one
sessile adult tunicate.
Notes on tunicates:
<,

Q .
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Phylum Bryozoa (lfoss Animals)

1. Bilateral symmetry, thrce germ leyers.

2, Colonial, each small individual in a separate
house (400001um)

3. Complete digestive tract, U-shaped.

4. louth surrounded by a PeurnGtL]C lophophore
bearing tentacles

5. Zooecium, secrotnd by epidermis, 1s usually
calcareous or chitinous.

lophophore bearing tentacles
pharynx

intestine

stomach _ *

gastrodermis

coelomn

cubicle and epldernis
retractor muscle

Fige. 6. Diagram of
one animal in a colony
of bryozoans.

Notes on bryozcansi




A LIST OF THT INARINE ORGANISLS FOUND ARQUND ANDROS ISTAND

‘Compiled from collections made in December, 1970, Janmary, 1971,
March, 1871, lay, 1971, and September, 1971

These plants and anlimals were elther collected or observed
by Eugene P. Keferl.

Phylum Chlorophyta(Green Algae)
Ulva lactuce(Sea lettuce)
Enteromorpha(Grass Algae)’
Dasycladus
Acetabularia crenulata )
Penicillus dumentosus(Mermen's Shaving Brush)
Halimeda
Caulerpa mexicansa
Udotea

Phylum Rhodophyta(Red Algeae)
Corallina
Goniolithon
PYoralithon

Phylum Phaeophyta(Brown Algae)
Sargassum bacciferum
Padina .

Phylum Tracheophyta(liarine Seed Plants)
Zostera(Eelgrass) '
Thalassia(Turtle Grass)

Phylum Porifera(Sponges)

Class Demospongilae ‘
Speciosponaie vespara({Loggerhead Sponge)
Euspongia(Bath Sponge)
fiirciniz(Vase Sponge)

Chalina({Finger Sponge)
(Pleated Tube Sponge)
(Levender Tube Sponge)

A very large number of unidentified spongese

Phylwn Ctenophora
Class Tentacula
Mnemiopsis(Sea Yalnub)
At leest another unidentified specieses

Phylum Coelenterata
Class Hydrozoa !

Ordexr Hydroida
Several unidentified speciese

Order Hydrocorallina
Millepora alcicornis(Fire Corsal)

Ordexr Siphonophora
Physalia physalis(Portuguese Man-of-'ar)




Class Scyphozoa
Cassiopca xamachena(llanzrove Jellyfish)
. Aurelia aurite (loon JelTy)
At lcast one other unidentlfied speciess
Class Anthozoa
Subclass Alcyonaria(Soft Corals)
Order Alcyonaces
Alcyonium(Dead Man's Fingcrs)
Other unidentified Spec’ S,
Order Gorgonacez{iorny Cora.:s)
Gorgzonia flnbnllum(Sna fan)
Leptogorzia(Sea whip)
Pseudopuerogor ‘1a(Sea Feather)
Many other unidentified specicse
Subclass Zoantharia
Order Actiniaria(Sca Ancmones)
At least three unidentified species observede
Order Madreporaria(Stony Corals)
Acropora ccrvncorniQ(Stagnorn Coral)
Acropora paluctal®Biknorn Coral)
Porites po“¢te*TLarbe Finger Coral)
Porites furcata(Small Finvor Coral)
Meandra labyrinthiformis(Brain Coral)
lleandra clivosa(Low Brain Coral)
Meandra sreolataf(lushroom Coral)
Honautrea nnnularis(hountaln Coral)

Slder strea Ple@n°(BPOUn Coral)

Agaricia egaricites(Lettuce Coral)
Agaricia sp.(Bracket Coral)

Dendrogyra cvlindrus{Pillar Coral)
Isophyilia sp.(Rose Coral)

Favia fragum

Coloovhyllia natans{ioon Coral)

Many other unidentified speciles observed.

Phylum Echinodermata
Class Asteroidea
Order Thanerozonia ,
Astropecten spe(Send Qtarflsh)
Oreaster reticulatus(Vest Indian Starfish)
Order Spinulosa
Echinaster sentus(Spiny Starfish)
Class Holothurioldea
Actinopvza arassizi(Vest Indian Sea Cucumber)

A b ond

Fuapta laopa

Class Ichinoidea
Dicsderma antillarum(TLong-spined Black Sea Urchin)
Trioncustes esculenta(Sea Ezg)
Tytechinus variczatus(Short-spined Vhite Sca Urchin)
Fucideris triburoidcs(Slate Pencil Urchin)
Echinorietra subanzularis{Rock~boring Sea Urchin)
Echinanthus rosaccus(Sea Biscult)
Clypecaster suodeuﬁcsvus(Cake Urchin)
NMellita testudinatea(Send Dollar)




Class Ophiuroidea
‘Ophiothrix )p.fLi"tlc Spin Brlttlcst"r)

Ophiodnzma b*LVstiﬂum(Grcnn Serpent Stﬂr)
Gorronceonnlus sp.(Basket Star)
Several un¢oentificd specicse
Class Crinoidea
Antcdon sp.{Feather Star)
At least two unldentified specles.,

Phylum Annelida
. Class Polychaeta
/ Order Erantia
Odontosyllis sp.(Bristleviorm or Fire Viorm)
Nereis spe.
Several other unidentified specics.
Order Sedentaris
Pamily Sabellidac(Non-calcarcous tubes)
Sabellaria(Fan “orm)
Fenily Serpulidae(Calcarcous tubces)
Serpula(Featherduster Vorm)
Femily Terebellidac{liop-headed Yiorms)
One unidentified species knovn.

Phylum Arthropoda
" Class Crustacea
Subclass Cirripedia
Order Thoracla
Fanmily Lepadideac ~
Lepas snatifera(Goose-neck Barnacle)
Fannily Balanidac
Balanus spe(Acorn Barnacle)
Chthamalus fr‘gilLd(Acorn Barnacle)
Subclass Malacostraca
Order Isopode
Several unidentified species.
Order Amphipoda
Several unidentified specicse
Order Stomatopoda
Several unidentified specics.,
Order Decapoda
Suborder Macrura
Family Alphcidee(Crangonidae)
At least two unidentified species of
snapping shrinp are found in the Logoerhcad
sponge, in Pen Shells and under rocks.
Family Palaemonidac
Several unidentified spe01eq
A Burrowing specics
{(Barbarshop Shrimp--a clcaner shrimp)
Suborder Reptantia
Family Scyllaridae
Scyllarus sp.(Spanish Lobster)
Family Palinuridac
Psnulirus argus(West Indian Spiny Lobster)
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Suborder Anormira .
Family Paguridae
Cocnobita clypcatus(Purple-claved Hermit Creb)
Petrochirus diorsenes
Clibenarius vittetus{Striped Hermit Crab)
Pagurus spe
Suborder Breachyura
Femily Dromiidaoe
Dromidia antillensis(Vest Indian Sponge Crab)
Family Calappiace
Calappa flquna(Flamed Box Crab)
Family Portunidac
Callincctes sp.(Blue Crab)
Portunus spe
Family Xanthidae
Panopeus herbstii(Common ¥ud Crab)
Family Ocypodidae
Ocyoode albicans(CGhost Crab)
Uca sp. (Fiddler Crab)
Family Grapsidee
. Pachvprapsus transversus(Mottled Shore Crab)
Scsarma cincroun(Souare-~backed Crab)
Femily lajidac
At least onc unidentificd Spider crab
Family Gecarcinldee
Gecarcinus ruricola(Vest Indian Land Crab)
Cardisoma ouunqum1(Pd¢ble Land Crab)
Family liajidae
Stenorynchus seticornls(hrro Crab)

Phylum Mollusca
Class Gastropoda
Subclass Prosobranchia
Order Archacogastrovoda
Family Fissurellidae
, Fissurelle barbadensis(Barbados Keyhole Limpet)

Dicdora listeri(Lister's Keyhole Limpet)
Dlodora cavenensls(Cayennc Keyhole Limpet)
Tucenina soverbii(Sowverby!s Fleshy Limpet)
Tucapina suffuss(Cancellete Fleshy Limpet)

Family Acmaeldae
Acmaca pustulata{Spotted Limpet)

Family Trochidae
Cittarium pica(®est Indien Top Shell)
Calliostomo 1u1ub1nu1(Jub3ube Top Shell)
Pcgula fascinta(Smooth Atlantic Tegula)
Tegula 11v;d01°cu1bta(.e3u Indian Tegula)

Family Turbinidac
Astraeca smerlicana(American Star Shell)
Astraca phoebia(long-spined Star Shell)
Astraca cncista(Carved Star Shell)

Family Keritidae
Nerita versicolor(Four-toothed Nerite)
Nerita tessellata(Tessellate Nerite)
Nerita Egjovont5TBleed*nv Tooth Nerite)
Neritina virginea(Virgin Nerite)
Puperita puod?écbra Nerilte)
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Order Caenogustropoda
Family Littorinidae
Tittorina an: ujlfera(ﬁtlantlc Periwinkle)
Littorina 7;02ﬂc(41~z Periwvinkle)
Littorina mc"plllum(D a"f Brovn Perivinkle)
Littorina floccosa(lloccose Periwvinlzle)
Nodilittoriaz tubereculata(Cormmon Prickly=-winkle)
Pectariuec ruricatus(Beaded Perivinkle)
Echininus noculosus(False Prickly—hlnhle)
Family Vermetidac
Vermiculoria sviratn{iest Indian %Worm Sh-=11)
Family Planoxidae
Planaxis lincatus(Dwarf Atlentic Planaxis)
Family Potamicidae
Batillaria minima(False Cerith)
Cerithiwn lutasuvm(C. variebile)
Cerithivn churncun(Ivory Cerith)
Cerithium 1ittcratum{Stocky Cerith)
Family Calyptracidae
Crepidula moculosa({Spotted Slipper Shell)
Family Strombidac
Strombus gigas(oueen Conch)
Strombus ran;nu<(lpvk—r1ng Conch)
Strombus costetus(liilk Conch)
Strombus saniba
Xenophora conchllonhora(Atlanth Carrier Shell)
Pamlly Ovulidae
Cyphoma gibbosurn(Flamingo Tongue)
Neosimnia CCLcularls(Common Vlest Indian Simnia}
Family Naticidae
Natica canrcena(Colorful Atlantic Natica)
Natica livida(Livid Natica)
Polinices lactcus(Milk Moon Snail)
Family Cassidac
Cassis tuberosa(King Helmet)
Cassis mad°rascqr1en01q(ouocn or Fmperor Fnlmct)
Cassis fl"mned(ﬂlame Helmet) -
Femily cymatlldqc
Charonia veriepata(Triton's Trumpet)
Cynmativn tuberosua{Vvhite-mouthed Triton)
Cymatiwm caribbacum({Dog-headed Triton)
Cymatium nicoburicun(< '01d-1outhed Triton)
Family Tonnidae
Tonna moculosa(Atlantic Partridge Tun)
Family Muricidse
¥urex dilecctus(Lace MNurex)
Jurex porum(Apple Murex
¥orula nodulosa{Blackberry Drupa)
Purpura patula(iide-mouthed Dye Shell)
Taois doltoicea(Deltoid Rocl Shell)
Thais haemostona floridana(Florida Rock Shell)
Family Columbellica
Columbella mcrcutori (Cormon Dove Shell)
Family Fasciolariidaec
Fascioleria tulipa(Truc Tulip)
Leucozonia nassa(Chestnut Lat;ru°)
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Family Olividae
Oliva reticularis(Netted Olive)
Pamily Vesicdae
Xantus anculeris(Lamp Shell)
Family liargincllidae
Prumum spicinwi{Common Atlantic Marginella)
Family Conidae
Conus mus (kiouse Conc)
Subclass Opisthobranchis .
Order Tectibranchie
Famlly Bullidzce
Bulla occidentalis(iest Indian Bubble)
Femi.ly Aplysidac .
Aplysia dzctylomela(Spotted Sea Eare)
Class Amphineura
Acanthoplcura granulata(Fuzzy Chiton)
Cless Pclecypoda
Order Filibranchia
Fanily Arcidae
Arce zebra(Turkey Ving)
Arca imoricata(liossy Ark)
Anacera novnbilis(Bared Ark)
Barbatia cencelloria(Red-brovmn Ark)
Family liytilidae
Modiolus emericanus(Tulip Mussel)
Family Isopgnomonidac
Isornoron alastus(llat Tree Oyster)
Family Pteriidae
Pteria colymbus(Atlantic Wing Oyster)
Pinctada radiava(Aitlantic Pearl Oyster)
Family Pinnldee
Pinna carnece(Amber Pen Shell)
Family Pectinidsae '
Aequipecten nuscosus(Rough Scallop)
Femily Plicatulicae
Plicatula gibbosa(Kitten's Paw)
Family Spondylidae
Spondylus smericenus(Atlantic Thorny Oyster)
Order BEulamellidbraonchia
Family Jucinidae
Codakia orbicnleris(Tiger Lucine)
Jucina pennsylvanica(Pennsylvanian Iae ine)
Femily Chamidac
Chana macerovhvlla(Leafy Jewel Box)
Family Cardiidsae
Lecvicerdium laevizatum(Common Egg Cockle)
Trachycerdiwn cpnontianum(Prickly Cockle)
Papyridea soleniformiq(Spiny Paper Cockle)
Family Veneridae
Chione cancclleta(Cross-barred Venus)
Family Tellinicdse
Tellina fausta(Faust Tellin)
Tellina radiato(Sunrise Tellin)
Tellina listeri(Spcckled Tellin) .
Famlly Senguinolariidae ;Yg's/
\

Asaphis deflorata(Gaudy Asaphis).
Cless Cephalopoda
Spirula svirula(Comnon Spirula)
Octopus vulsiaris(Corzion Octopus)
Scptotcuthis sp.(Cuttle rish)
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Compiled by Zugenc P, Keferl

I. Intertidal Zonc
Ae Oo0litic Limestone Rock

Barnacles Spotted Limpeb
Terrestrlal Isopods Four-toothied Nerite
Mud Crabs(Xzathidug) Tessellate Nerite
Shore Crabs(Grapsidae) Zebra Nerlte

Hermit Crabs Blecdlins Tooth Nerite
Beaded Periwinkle Vlest Indian Top Shell
Zigzag Perlirinkle " Florida Rock Shell
Common Frickly-winlkle WVide Mouthcd Dye¢ Shell
False Prickly-swiinkle Blackberry Drupe
Barbados Keyhole Limpet Lace Murex

Lister's Xeynole Limpet Flat Tree Oyster
Caycrne Keyhole Limpet Tulip lussel
Sowerby's Fleshy Limpet Fuzzy Chitvon

Dwarf Atlentic Planaxls Common Octopus

Be Mangrove Community .

l. On Mangrove roots and branches
Anpulate Periwinkle
Barnacles
Hydroilds

2e¢ Under langrove on the nud or rock
Mud Crabs(Xanthidae)
Shore Crabs{Grapsidae)
Hermit Crabs
False Cerith ‘
Minature Ccrith : *

Ce Tidal Flats(Marl, Mud or Fine Sand) Exposed during very low tides

Hermit Crabs Milk Moon Snail

Sand Sterfish Colorful Atlantic Natica
Virgin Nerite West Indian Bubble

False Cerith Tiger ILucine

Minature Cerith Gaudy Asaphis

Comnon Atlantic Margineclla fantis Shrimp

Many spceies of Polychactes

De Exposed Sandy Beach
Ghost Crab -
Hermit Crab
Amphipods
Collembola

ITe Infratidal Zonc
Ae Coral eond Fock Rubble

Sca Ancrones Deltoid Rock Shell

Browvm Coral Vliest Indism Top Shell

Hermlt Crab fmerican Star Shell

Sponge Crab Tritont!s Trunpet

Spider Crab Lister's Keyhole Limpsot
Spiny ILobster Cayenne Keyhole Limpet

Clem Viorm(Nereis) '~ Lace Murex

Bristle Vlorm Octopus

Mantis Snrinp ) ILong~spined Black Sca Urchin
Snapping Shrluap _ Rock=-boring Sea TUrchin

| s




Re Subtidal Flats(liarl, Yud or Sand)
l. Usually in Ecl or Turtle Grass Bceds

Qucen Conch . Eydroids
True Tullps Spiny Lobster
Lemp Shecll :

Spotted Sea Hare
2e Not Particularly Associated with Grass Beds

Bluec Crab Several small corals
Hermit Crab Brown Coral

Flame Box Crab Finger Corals,
Logserhcad Sponge ‘ Rose Coral

Black Spongces Sea Fan

Mangrove Jellyfish Sea Vhip
Short-spined VWhite Sea Urchin Sca Feather .
Long-spincd Black Sca Urchin Soft Corals

Pencil Urchin Amber Sea Pen

West Indian Sca Cucumber Cross-barred Venus
Sand. Starfish Triton'!s Trumpet

West Indian Starfish vest Indian Bubble )
Spiny Starfish Coiorful Atlantic Natica
Green Scrpent Star Milk lMoon Snoi
Brittlestars Ivory Cerith

C. Coral Rccf
Many specics of corals with the dominants being Ellhorn,
Staghorn, Kountain and Braln Coralse.
Toube Sponges
Vase Sponges
" Sea Fans
Sea VWhips
- Sca Feathers
- Meny Spccics of Soft Corals
Spotted Limpet
‘Barbados Kcyhole Limpet
iest Indian Viorm Shell
Iong-spined Black Sca Urchin
'Gabellldae Viorms
" serpulidae Worms

wwenialized Kabitats(See the sheet on Symbiotic Relationships)
.o = m Corgonian Corals(Sea Fans, Sca VWhips, Sea Fea thers)

ueafly Jewel Box

Atlantic Viing Oyster

- tlantic Pcarl.Oyster

wittents Paw

Flamingo Tongue

“‘est Indian Simnia

o Onn Other Shells(Dead or Alive)

®wootted Slipper Shell
. Slantic Pearl Oyster
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Marine Trophic Levels of Various Common InVLrchraues found
around fndros Islnd, Bahamase
Compiled by Tugene Pe. Keferl

Herbivores
Fissurellidee(Keyhole Limpets)--usually browsing at night on algac
covered rocks or on spongese
Acnacidae{True Limpets)--same as above
Trochidae({Top Shells)
Turbinidac(Turban Shells)--exclusively on marine algae
Neritidae(Nerites)~-Feed on algace
Littorinidae(PeVLWLnPlcu)--h;croscopic algae and diatoms
Calyptraeidae(Slipper Shells)--Nodificd filter feeder, somctimes
called a ciliary fceder, traps alzaco
Strombidae(Conchs}-~some are suppose to fecd on red algae
Aplysidac(Scea Hares)--algae and large seaweeds
Amphinzura(Chitons)--Algae, dlatoms

Primary Consuner
Fi°surcllidae(Yoynole Limpets)--some fecd on sponbeq
Cypraeidac(Coveries)~--Presumably fced on colonial invertcbrates
such as tunicetes and hydroids.

Naticidae(lMoon Snails)--Cencrally fced on bivalves and sometimes
other gastropods; drills holes.

Pormidae (Tun Shells)--Other invertobrates

Yuricidac(lfurex Shells)--Bivalves, freshly killed sea animals,
barnacles, many intertidal gastropodse.

FaSC1olari1dac(Tu11p Shells)~~very active predators

0lividec(0lives)--carnivorous sand burrowers

Conidac(Conez)~-marine worms, gastropods and living fish.

Bullidae(Bubble Shells)--carnivorcs

fmphincura(Chitons)~-Some feed on bryozoans

Scaphopoda({Tusk Shells)--Feed on Foraminifera

Many Dcecapods :

Sccondary Consumers

Architectonicidae(Sun Dials)~-Fced on Sea Pansies

Janthinidac(Purple Sca Snail)~-~Portuguese-man-of-var and Velells

Epitoniidae(VWentletraps)~-Sea Ancmones and foraminifera

Ovulildac(Simnia and Flamingo Tongues)--Sea Fans and Sea Vhips

Cypracidae(Covirics)--Tunicates and hydroids

Cassidac(Helmet Shclls)--Sea Urchins and Sand Dollars

Cymatiidae(Tritons)~--Starfish

Tormidae(Tun Shells)~-~Feed on various invertebrates

Muricidae(lurex Shells)--Bivalves, Freshly killed sea sninals,
barnacles, many Intertidal gastropodse

Fasciolariidac(T™ulip Shells)--Gastropods and bivalves

Olividac{Olives)--Carnivorous

Conidac(Cones)--Viorms, gastropsds and 1iv1ng fishe

Bullidae (Bubble Shells)~-Carnivorous :

Pyramidellidac~~Parasitic snails on worms, sterfi sh, biVal res and

Crepidula

Nudibranchia(Sea Sluzs)--Fish eggs, hydroids, sca ancmones, small
molluses. . ,

Viest Indian Starfish--bivalves and worms

Spiny Starfish--bivalves and worns

Sea Anemones~-Fish and Crustaceans(Crabs and shrimp)

Q  Many Dzcapods . &
v | S5 7




Trophlc Relatlonships continued

Scavengers or Detritus Fceders
Strombiidac(Conchs)~~Some feed on carrion
Potamididac(¥orn Shells or Ceriths)--detritus, and probably slgee
Maricidac{liurecx Shells)--some feced on freshly killed sea animals.
Echinoldea
Sea Urchins--all types of living and dead organic matter
Heart Urchins, Sea Biscuits and Sand Dollars-~linute organlc
matter '
Amphipods
Isopods
Probably many shrimps arnd crabs
Polychacta

Filter Feeders(Suspension Fecders)--feoed on suspended organic matter
dead or alive.

Arcidee{Ark Shclls) Sabellidae Vorms
¥ytilidee(lussecls) . . Serpvlidae Wornms
Isognomonidae({Tree Oysters)
Pteriidac(Pcarl Oysters)
Pimnidac(Pen Shells)
Pectinidac(Scallops)
Tancinidec (Tucines)
Chanidac(Jewel Boxes)
Cardiidae(Cockles) :
Senguinolariidae (Sarguin Clams)
Calyptraoidac(Slipper Shells) ' .
Yiolothrioidea(Sea Cucumbers)
Tercdinidae (Shipworms)

Deposit Feeders--~feed on miscellancous organic matter on the substrate
Tellinidac(Tellins)
Holothurioidca(Sca Cucumbers)
Polycheacta(lop~headed worms) several other species of worms

Plankton Fecders--These animals feed on selective 1living planktonic
organismse. They could be herblvores, prlmary or
secondary consuncrs, depending on vhat they cate

Hydrézon--zooplecnkton . v
Alcyonaria(Soft Jorals)-~zooplankton
Medreporaria(Stony Corals)--zooplanlzton
Porifera(Sponges)

Pteropoda (Sca Butterflics)

Cirripedla(Barnscles)




A partlal Swomnary ofs .
Stephenson; Teldes and fnne Stephenson.
1930+ Life bLetvweea tide-marks in liorth America.
' I Florlida Kecys :
Journal of Zcology Vol. 38

Upper Plgtform--uﬂ low but well-marked platform of rock extending
from the cdoc of tho land vegctation tovards the
SChe
Lower Platform=--~A much lower, sea ward platform of rock, sonrictimes
absente
Reef Flat--~A low-lying areca vihlch rocky patches alternate with sand
mad and gravel; this is commonly covered by shallow sea
at low water, ond its higher parts emerge as banks at
tne lowucsat tidese

The Distribution of Organisns

UPPER PLATIFORM
Yo Dry-lend Vegetation
Ae langrove Commu:initles
Ba Haritlxe Commuultins(Andros Island vegcetation zone)
IT.. The Supralittoral Fringe and its Subzones
Ao Vhite Zone -
le More nearly dry land than <1 intertldal zono.
2e Rarely and irregularly weblted by wavese
3¢ Width varies considerablye
4, Most animals ave under rockse
50 Vegetation -
ae Treces
Vhite Mangrove
Black llangrove

Buttonviood
be Shrubs
" Suriana maritima--yellow flowering
Ce Vines

Ipomoen pes-caprae(Railroad Vine)
de Fleshy Compcsites
Borrichia frutesccns
Borrichia apbo *e3Ccens
es Fleshy Hderds
Sesuvium porbulacastrum(Sea-purslane)
Batis maritima
Philoxerus vernicularis
Salicornia perennis(Glasswort)
fo Grasses
6e Characteristlc Animals
Purple-cla‘cd Hermit Crab
Isopod(Ligia baudiniana)
Rapid CraoJ(Graosldae)
Scsaring cnnuroaﬂ(Square~bacLed Crab oxr Vharf Crab)
Cyclogransus integer
Ants
Earwlgs »
Scorpilons
Spiders
Beaded Periwinkles
Corionidac(Terrestrial gastfopods)
Truncatella pj;ﬂbiqta(Torres srial Gﬂstropod)

g\(‘
Dotracia bulloides(Melampus Salt-marsh Snail) ) ;)




Stophenson--continucd

UPPER PLATFORM
ITI. The Supralittoral Pringe and its Subzones
Be Grey Zone
l. Vetted by occasional high spring tides
20 Width varies conslderably
Se Vegectation

Se

This zone 1s not vegetated by flowering plants in some
ercas and exten31voly vegotated by flouerin* plants in
other arcase
ae Trces
Red Mangrove
Black lMangrove
Vhite llangrove
be Fleshy Composites
Borrichlia frutescens
ce Ileshy lerbs
Batls marlting
PhlLoxerus vormicularis . .
Salicornia perennis(Glasswort)
§osuv.um poriulaCnstrwn(Sea-puralane)
doe Grasscs
ee Macroscopic liarine Algaoc
Bogtrychia~---rmoss llke growth on roots of trces and
hollows of rocke
Characteristic fnimals
Zigzag Perivinkle
Beaded Periwinkle(Iovwver 1limit)
Comuion Prickly-winlle
Falsc Prickly-winkle
Bleeding Tooth Nerite
Animnals of conmon occurrence
Your~toothed Nerite{Upper limit)
Angulate Periwinklc(Usually on mangrove)
Isopoda(linia bsudiniana)
Repid Crabs(Grapsidac)
Scsirma 01ncreum(bouare-bﬁcked Crab or Wharf Crab)
Cyc Oﬁrﬂgous 1ntovcr
Uca(P daler Grab)
}elampu° flavus(Salt~marsh Snail)
Mclmnpus coffcus(Coffee Been Snail)
Detracino bulloxdcs
Truncatella biiapiata--terrestrial c'%m.tl
Truncatella pulchella--teorrestrial snal

Co Black Zone

1o
2o

Se
4o

"~ Be

Wetted completely by the sea at high water during spring
tides, partially durlng lesscr ncop tidese-

Very disscted

Rocks are discolored by lichens snd marine algacoe

Yiidth 1s dependent upon the shape{slope) of the platfora
end tne average lovel off high watere Vertical distance
is usually 2% feet and the horlzontal distance wvaries
from 6 ine to 17} feotbe

Vegetation

Usually 1ittle to no flower¢rg plantse

ac Microscople Algae : 6 (.)

vophysalis deusta--bluc~-green alg . . o
brschvnw¢ch¢q woyi-~bluc-green algac
Tollomia intricata~-green algae




Stcphenson-~continucd

be Macrescople Algae
Bostrychia an&CTl
Bostrvehia tenclil
6e Choracteristic fnimals
Zipgzag Perivinkle
Common Prickly-winkle
Four-toothed Nerilte
Pachygrapsus transverus(lottled Shore Crab)
e Animals of Commion QOccurrence
Bleeding Tooth Nerite
False Prickly-winkle
{*  Duarf Atlantic Planaxis
: Tessellate Nerite
False Cerith(In depressions)
Isopoda(Lizgia bavdiniana)

IITo The Midlittoral Zone
Ae Yellow Zone

l¢ Truly an 1nLertlda1 region

2e¢ Regularly submerged or at least wetted to the top.

3¢ Upper Yellow Zone
ae Characteristic Organisms

Barnacles{Chtha nalvg)
Algae(Bostrvchia - tvio upecles)
4+ Lovier Yellow Zone
ae Characteristic Organisms
Valonile ocelWQL“(Crocn a.zuac)~-nodulated sheets or mosses
of small bubbles, like
vesiclese.
Spiroslyohus 1rr”gu1“rLQ(VermctLdae--uorm Snail)

S5¢ Charpcteristic inimals of the Yellow Zone in General
Tessellate Nerite
Four-toothed Nerite

. False Cerith
Siphonaria pectinata
Siphonaria alter aqta}
Listert's Xeyhole Limpeb
Spotted Limpst
Florida Rocl: Shell

- Tinted Cantharus
Onchidiwa floridenun--small black sea slug
Scorched Mussel--cxtrenely varieble in occurrence
Flat Tree Oyster
Fuzzy Chiton

- Pachyzrabins trennversus(liottled Shore Crab)

66 Characteristic Plants of the Yellow Zone in General:

All algace which vsually occurs in the form of short, mossy,
turf-like or encrusting growihse

either one or nono present

LOVER PLATIORI
Only cxposed during the lows of the major spring tidess
1. Gharactorl°;ic Inimals
Spiroglynhrs irrcgularis(Vermitidae~-vorm snail)
HTdrOLd(/ﬂJH:HU: S0C1HuS)
Fcb:nowot“a 1ucunuor-~bnort-spined gea urchin
Arca imbricata(iiossy Ark)
Barbatia cenaida(iibite~bearded Ark)

Wt A ) St gt St ‘-’,. [
o Seu Anomoncs //)767
.ERKj Phymonthus ciucifer




Stephenson~~continued

LOWER PLATFORN
le Charscteristic Animals
Sea fnecmones
Bartholoriea onnulata
Condylactis gicuntea~-violet tipped tentacles
28 Charccteristic Algae
Laurencia paniliosa--low yellowish-green carpet
Voalonia ocellata )
Halimeda opuntia-~-calcarcous green algae

;
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FARIHE ORBANTSY ASSOCIATIONS

In general, ovservations arce made keener and more
enjoyable by knowing virnt to look for In a given en-
vironmment. The Tollowing is & listinz of various
marine oprganismn sssociatlions which miuAt be found in
the watcrs cround fAndros Island. Some of these organ-.
ismsg gre highly specific as to there association,
others are quite genersl, both types ore generalized
here.

Sonie definitions:

Endoecisn=-~Dcscribes a partnership in which one animal
habitually lives within Lho tube or burrow of
another.

Inquilinism--Denotes orgenisms which live together,
one within thc other, the former utilizing the
host aninal mainly as a refuge.

Phoresis~-~Indicatcs orgenisms which live tozebher in
Juch a vay that the trensport provided by one .
promotes the well-being of the other.

Matualism=--Denotes an assoclation involving reciorocn
benefits A fazcultative or oblizative relations n;p
in viiich both organisms benefit.

Commensalism--Denotes orgenisms which live together,
with no harimm to either, znd which gencrolly share

g source of food. Pood 1s obteined by one paritner,

the other is really a non-paying guest.

Parasitism~--Denotes & relationship in which one partner
lives in or on the other vartncer and zlso dcrives
nutriment from its host. Thus one partiner benefits
end the other is harmed.

Yy be found around Andros Islend:

Inqullln19m~~Jellyllsh and neny specics of young
oceanic fish (live around the teniacles).

Physalia and Nomcus gronoril (lan-0-Jar
‘Iluhj Phis is e1so conmensalism.
Lol p :Lopﬁ—Snlnpd Black Sea Urchin (Diﬂdgpg) and
UL Bhpimp fish (Acoliscus strigatus) and

Cling fish (Dizcdenichtnvs dﬁversor) are
snoluered by tlie lonz spincs.

Sca Cucwsber and Carapus (Peorl Fish)

The fishyhas no scales, no pelvic fins,

and 1ivék vithin the cucumbers clozca.
g .

'
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Inqu*1¢n¢sm——.aneh Conch (Strowbus givas) and Cardinal

Fish (Aposonictifhys) .

Mutualism--~-Targe Sea Anemones qnd Dumsclfish (Amphivrion
preninas) .

R
(Ca111an°ssa and Lno ebia).

Coral Gell Crab (¥avalocarcinidae) lives
in coral.

Pistol Shrimp (Synalvheus) lives inside the
Loggerhead S Donﬂc.

Phoresis-=~--- Barnacles of many kinds attach to vhales,
fish, sca qncho, and turtles.

Remore fish attach to sharks and large
fish.

Cleaning Symbiosis (A very speciali ized form of mutualisn)--
Forty specics of fish, six speccics of shrinp,
and one species of crab are rccognized zs

. cleaners.

Look for sesmall upCClCo of brightly colored
fish found around roclt outcrons and coral
heads. These fisn have definite stations

and fish which "come to be clcaned” congra-
gate ncarby. It has been proven that il )
all ol the cleaner fish are removed Tfron I
& given area, the other flish will eventually
leave. ‘

Cormensalism-Crabs and Sca Anemonces.

Pea Crabs (Pimnixa) and Porcelain Crabs
(Poliyonyxz) live in the tube of the Parub—
ment Tabe Joxn (Chaetoouerus)

Shrimp in Amber pen shells.

tenopid Shrimp (Srongicola) in Venus
Flowcr Basket (Punlectell: ) (In Japanese woters only )
-_-—A——---‘————
Pilot Fish (\ouopaues ductor) swim with
large sharks and manta rays.

Source: Grotto, R. V., 1869. "larine Animnls: Partner-
Q ships and Other Associotions". American
ERJ(j : Elsevicr Publishing Gompany, Ince i) ‘;;

PAruntext provided by enic [



Some Ecological Questlions To Ask Yoursclf Concerning Each Dive

Yhat were the dominant kinds of plants?
Vhat were the dominant types of animals?

‘hich corals were dominant?
Did you see any zonation? Vertical or horizontal?
What werc the wmost common specles of fish?
Did you sec any symbiotlic relationships?
How high did the coral heads get?
Vere there any trenches, caves and where vwere they in relation
to the prevailing water and air currents, shorecline, reef?
Did you sce any differences in the types of corals gnd fisnes
that were prssent on the outer fringe of the coral “and the
inner fringe of ths coral reef?
Did you see any evidence of trauma in the recf?
Did you see any evidence of measurable coral growth?
Did you sec any schooling fish? Any solitery fish?
Did you see any fish exhibiting territorialism?
How much evidence did you find concerning the food vieb of
the coral reef?
Did you see any green corals?

hac lives under the loose coral and rock on the bottom’>
vas the bottom uniform?
"That lives in the sandy areas? grassy areass? rocky arcas?
Yhat 1is the "sand" made up of?
Did you ecxperlence any thermoclines? XHow deep?
Did you cxperience any currents? In what direction?
Can you distinguish between soft, horny and herd corals?
Did you see any floating plants or enlmals?

Some Questions Concerning Ovservatlons on gn Individual Orzanism
or Spccies

Vhat does it eat?

Vhat feeds upon 1it?

Wherc exactly does it ecat? :

Vhere does it stay during the day% During the night?
Is it territorial?

Is it colitary or colonial?

Does it occur in clumbs or groups?

How often did you sce it?

Was the animal aggressive, pessive, bold, shy, jnactive, or sccretive

at any time? Vhy?

What kind of special adaptstions does it possess?
Tthen does 1t reproduce?

How does 1t reproduce?

Yhere does it reproduce? .

4




BIOLOGICAL DATA RECORD FOR DIVING

Name ' Date
Diving Partner(s) Time
Iocality

Depth Water Clarity!Visibilty)
Thermocline(s)

Type of Bottom -

Current Viater Temperature

General Description of the Area

Predominant Organisms Present

Organismé Colleccted

Unasual or Intéresting Observations
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RECEIPT AND CERTIFICATE

052
N¢

INTERNATIONAL FIELD STUDIES INC. /

NAME

Yoo /73

NUMBER

DOMESTIC CORPORATIONS

RTICLES OF INCORPORATION
AMENCMENT
MERGER/CONSOLIDATION
DISSOLUTION

AGENT

RE-INSTATEMENT

CERTIFICATES OF CONTINUED
EXISTENCE
MISCELLANEOUS

FOREIGN CORPORATIONS

LICENSE

AMENDMENT

SURRENDER OF LICENSE
APPOINTMENT OF AGENT
CHANGE OF ADDRESS OF AGENT
CHANGE OF PRINCIPAL OFFICE
RE-INSTATEMENT

FORM 7

PENALTY

" MISCELLANEOUS FILINGS

ANNEXATION/INCORPORATION—CITY !
OR VILLAGE

RESERVATION OF CORPORATE NAMES
REGISTRATION OF NAME
REGISTRATION OF NAME RENEWAL

REGISTRATION OF NAME—-CHANGE
OF REGISTRANTS ADDRESS

TRADE MARK

TRADE MARK RENEWAL
SERVICE MARK

SERVICE MARK RENEWAL

MARK OF OWNERSHIP

MARK OF OWNERSHIP RENEWAL

EQUIPMENT CONTRACT/CHATTEL
MORTGAGZ

POWER OF ATTORNEY
SERVICE OF PRCCESS
MISCELLANEOQUS

ASSIGNMENT—TRADE MARK, MARK
OF OWNERSHIP, SERVICE MARK,
REGISTRATION OF NAME

I certify that the attached document was received and filed in the office of TED W. BROWN, Secre-

tary of State, at Columbus, Ohio, on the

23rd day of

70

July A D 19 __°- , and

recorded on Roll
CELLANEOUS FILINGS.

Filed by and Returned To:_ Walter Benson Bohl

B le 70at Fra:ne-.? __ "N Aiihe RECORDS OF INCORPORATION and MIS-

Cloot 2A0B1cen

TED W. BROWN,
Secretary of State

34 Sheffield Rd,

Columbus, Ohio 43215

NAME:

25.00

FEE RECEIVED: $

INTERNATIONAL FIELD STUDIES INC,

/’¥T7-73/



Form C-102 Corporation Not For Profit
Pr MPROVZDG

bed by Secretary of State—Ted W. Brown '?Lo O / 7 3 . I’O;/'////r‘:/ .
Articles of Incorporation . 2300
—OF— Amount o2 3 - CC

FOR OFFICIAL

‘)" . N}
pOYG 83 g3
International Field Studies Tno. . - !

(Name of Corporatici) -

The undersigned, a majority of whom are citizens of the United States, desiring to form a cor-
poration, not for profit, under Sections 1702.01 et seq., Revised Code of Ohio, do hereby certify:

FIRST. The name of said corporation shall be__.._____________________ -
International Field Studies Inc.

SECOND. The place in Ohio where the principal office of the corporation is to be located is

------------- Soliwphng - - ———Erankling_______. __County.
(City, Village or Towrnship)

THIRD. The purpose or purposes for which said corporation is formed are;
(a) - Exclusively for scientific and educational purposes,

(b) - To provide opportunities for students to learn about
their environment, in all disciplines, through direct field
experiences; to provide the structure for developning an
intensive field study program with competent leadership; to
promote educaticnal and sclentific activities through

direct fileld experiences; to cooperate with school systems

so that students may receive academic credit for field studies.

(c) - To solicit, collect, and otherwise raise money for
said purposes,

FOURTH. No part of the net earnings of the corporation shall inure
to the benefit of or be distributed to its members, trustees, officers, or
other private versons, except that the corporation shall be authorized and
empowered to pay reasonable compensation for services rendered and to make
payments and distributions in furtherance of the putposes~set forth in
Article Third hereo”. No substantial part of the activities of the
corperation shall be the carryine on of provarsanda, or otherwise attemptine,
to influence legislation, and the corporation shall not particivate in, or
intervene in (including the publishing or distribution of statements)} any
political campaiegn on behalf of any candidate for public office. lotwith-
standinge any other provision of these articles, the corroration shall not
carry on any otiher activities not permitted to be carried on (a) by a
corporation exempt from Federal income tax under section 501 (c)(3)
of the Internal Revenue Code of 1954 (or the correspondineg vrovision of
any future United States Irnternal Revenue Law) or (b) by a corporation,
contributions to which are deductible under Section 170(c)(3) of the
Internal Revenue Code of 1954 (or the corresvonding provision of any
future United States Internal Revenue law).




Page two P{;1). 954

FIFTR. Upon the dissolntion of the corporation, the %“oard of Trustees
Shall, after payment or makine provision for the payment of all the liabilities
of the corporation, dispose of all of the ascets of the corporation exclustively
for the purposes of the corporation in suvch a manner, or to such orranization
or orranizations orgeanized and operated exclusively for charitable, educational,
relipgious, or scientisic purnoses as shall at the time gualify as an exennt
orrsanization of oremnizations under section 501(c)(3) of the Internal Revenue
Caode of 1954 (or the correspondine provision of anv future United States
Tnternal Revenuz Law), as the Roard of Trustees shall determine, Any of such
assets not so disposed of shall be distosed of by the Court of Common Fleas
of the county in which the princiridl office of the corporaticn is then located,
exclusively for such purposes or to such orcanization or organizations, as
said Court shall determine, which are organized and operated exclusively
for such purposes,

T - '
%&‘}K The following persons, not Lis_s_ thar. three, shall serve said corporation as trustees

until the first annual meeting or other meeting called to elect trustees,

GIVE STREET AND POST OFFICE ADDRESS

Walisr--B.--Bohl
34 Sheffield Rd., Columbus, Chio

Herbert ¥, Linzell
183-F-Gotlepe-tyesry-—Wesbenville, (.

Robert H. McRurney
66Tf"VUTThInPtbrataTena_ﬂd -------- _
Worthington, Ohilo

David Holl

Nalter 3, Lo
2

@(LF“}J R

rt H. T'c'r’urne;,:\x
{(INCORPORATORS’ muas SHOULD BE TYPED OR P BENEATH BIGNATURES)

N. B. Articles will be returned unless accompanied by Form C-103 deaignating statutory agent.
See Section 1702.06, Revised Code.

of July ,19_70

e s e @




Form C-103 Prescribed by Sccretary of State Ted W, Brown i )) i)‘ )‘ ; C J (j' ."}
Original Appointment of Agent

The undersigned, being at least a majority of the incorporators of

(Name of Corporation)

International Field Studles Inc,

Walter Renson Zohl
(Name of Agent)

a natural person resident in the county in wh1ch the corporatmn has 1ts pnnc1pa1 office, a-enrg‘dm
ha. - R e i ™ ’

{(Name of Corporation)

hereby appoint

Ras-ilo-priveipel-efiree>(strike out phrase not applicable), upon whom (vee®™®) any process, notice or
demand required or permitted by statute to be served upon the corporation may be served. His (Isy

34 Sheffield Road Columbus

complete address is ’ ’
(Sueet or Avenue) (City or Village)
__Franklin County, Ohio, #3214
(Zip Code)

International Field Studies Inc,

(Name of Corporation)

walter zenson Hohl

L {
U locr T AL fa:ozzw
diébert kdacaad- Linzell ]

bl
Eif; Nceur ey <j\‘

(R@&;OMTSRSJNAMES SHOULD BE TYPED OR PRINTED BENEATH SIGNATURES)

34 Sheffield Road Columbus , Ohio

July ik 19.70

International Fleld Studies Inec,

{(Name of Corporation)

Gentlemen: I, B strike out word not applicable) hereby accepts) appointment as agent of your
corporation upon whom process, tax notices or demands may be served.

(Signature of Agsnt or Name of Corporation)

By Md’ /Z// st 2 15 (’%/

Q (Signature of Officer Signing and Title)

l: KC Remarks: All articles of incorporation must be accompanied by an original appointment of agent. There is no
k- tiling fee for this appomtment.
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P. O. Box 476, Cincinnali, Ohio 45201

Address any reply to:

Internal Movenne Corvine
y’T "ﬁ::‘"-"? ’ . [t o PR
LT T MAY 28 1971
Wiyt Lh2:22:30R
N y CIN:E0:71:L09
St E7 " International Field Studies, Inc.

O

ERIC

Aruitoxt provided by Eic:

" 280 E. Broad Street
Columbus, Od L3215

Purpose(s): Educational & Scientific
Accounting Period nding: June 30

Gentlemncn:

Based on informaticn supplied, we have determined that you are exampt
from Federal income tax under section 501(c)(3) of the Internal Reverme
Code as it is shown that you are organized and will be operated exclu-
sively for the purpose(s) listed above.

This determination assumes your operations will be as stated in your
exemption application. Any changes in operations from these described,
or in your character or purposes, rust bs reported immediately to our
office for consideration of their effect upon your exempt status. You
must also report any change in your naug Or zuriTess.

In this letter we are not determining whether you are a private founda-
tion as definsd in new section 509(a) of the Code. When regulations
are developed to implement the provisions cf section 509 of the Code,
we will lel you know hou to establish your foundation stetus if you
beliesve you are not a private foundation.

If upon issuance of the regulaticrs we determive that you are a private
foundation, you will be required to comply with the provisions of section

506(e), which specifies that a private foundation is not exempt unless its
governing instrument includes certair provisions set forth in that sectien

and the regulatiors thereunder. Failure to comply with the requirements
of section 508(e) will result in retroactive revocation of this determi-
nation. '



-2-

For years beginning on and after January 1, 1970, you may be required to
file an information return, Form 990. Please refer to the instructions
accompanying the Form 990 for that particular year to determine whether
you are required to fiile. If filing is required, you must file the
Form 990 by the 15th day of the fifth month after the close of your
annual accounting period as shown above. Failure to file the Form

990 by this date may subject you to a penalty of $10.00 for each day
during which such failure continues, up to a maximum of $5,000.00.

You are not required to file Federal income tax returns unless you are
subject to the tax on unrelated business income under section 511 of the
Code. If you are subject to this tax, you must file an incomc tax return
on Form 990-T. In this letter we are not determining whether any of your
present o proposed activities is unrelated trade or business as defined
in section 513 of the Code. .

You are not liable for Federal unemployment taxes. You are liable for
social security taxes only if you have filed waiver of exemption certi-
ficates as provided in the Federal Insurance Contributions Act.

Contributions made to you are deductible by donors as provided in section
170 of the Code. Bequests, legacies, devises, transfers or gifts to or
for your use are deductible for Federal estate and gift tax purposcs as
provided under sections 2055, 2106, and 2522 of the Code.

This is a determination letter.

Very truly yours,

W PN

Paul A. Schuster
District Director
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Date:, . . AN teply refor to
NO l . '
CWE OB ez

> International Field Studies, Inc.
280 E. Broad Street
Zolumbus, OH 143215

¥e have reevaluated your foundation status notice
and have determined you are not a private founda-
tion within the meaning of section 509(a) of the

Code because you are an organization described in
section 509(2a)(2) .

Very truly yours,

Paul A. Schuster -~
Di§triqt Dirqctor



