
Boats and Research Vessels

95



NAME PISCES - OCEANOGRAPHIC RESEARCH

VESSEL HUDSON RIVER, LOWER

MANHATTAN, NEW YORK CITY

Field work aboard research vessel

Pisces includes basic water sampling
techniques and tests as well as
plankton tows and bottom dredging.
Programs tailored to suit the needs
of the visiting group.

TYPE:

Intermediate, high school, and
college

The R/V Pisces is docked at pier 42
N. River  foot of Morton St.! on the
Hudson River in Lower Manhattan,

next to Schoolships John W. Brown and
John W. Brown II. Most field work

done in Upper Bay off Governor' s
Island within sight of Statue of
Liberty and Battery Park; trips can
also be arranged to Bay Ridge Flats
to south or to George Washington
Bridge to north.

weeks in advance. The Pisces will

operate as ong as weather permits.

Group limited to 28. Trips generally two to four hours between l0 A.M.
and 2 P.M. A donation to cover the cost of operatio~s is suggested.
Reserve through:

Mr. William Van Loo, Assistant Principal
Schoolship John W. Brown
Pier 42 N. River

New York, New York 100l4 tel; 2l2/255-6925

Arran

Facilities: Food: students should bring lunch and drinks with them.
Parking: Bus and car parking is available near or on the pier.
Restrooms: There are restrooms aboard the Schoolship John W.
Brown hand the Pisces is equipped with a marine toilet.
Shelter from foul weather; Students should be prepared for rain
oz shine and heat or cold. Mornings can be cold and windy
whereas afternoons may be rather warm Sneakers should be worn,
and sunglasses as well as suntan lotion would be a good idea.

Water Facilities-. A variety of equipment is available on board to carry out.
various marine investigations and the captain will explain and help
the students operate the apparatus. Such items as a salinometer, secchi
disc, plankton tow, and bottom sampler may be used. A laboratory with
microscopes and reference books is located below deck and may be used.
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Directions - Pier 42 is located on the Hudson River at the f oot of Morton
Street. It can be reached on the Westside Highway; it is one block
south of Christopher Street and three blocks north of Houston Street.



Best Usage; The opportunity to use oceanographic research equipment on the
Hudson River is one which makes a marine curriculum came alive
with meaning for the student. The vessel will be operating in
one of the busiest ports in the world; this provides a hands-on
experience in a human-influenced marine environment. Undoubtedly
this wouM be a highlight in a marine science or oceanography
program.

Type of Environment: Very busy river estuary; this area is rich in historical
as well as commercial sites. A containerized shipping operatian
is close to the area and many containerized ships can be seen
coming into and leaving port. The Statue af Liberty and Ellis
Island with their meaning for immigrants and their descendants
are passed. An excellent view of the lower Manhattan skyline is
available as is the site of Battery Park City to be built on fill

Su ested Activities; A discussion of estuaries and their influence on human

activities would be appropriate before the trip; a set of slides
by students could illustrate the influence which humans have on the
estuary itself. A pre-trip demonstration of instruments to be used
on the vessel would enrich the experience although this is not
necessary. Samples of fauna and flora may be taken for future ident-
ification. A profile of physical and biological parameters may be
made from data gathered on the vessel and analyzed in the classroom.

Preparation: General discussions about hehaviar on a boat such as safety are
suggested. Preparation and pre-labeling of smpling bottles is
recommended and each student or group might be assigned observation
tasks at stations before the trip.

Warnings.. It should be noted that Federal l aws apply ta vessels an the
Hudson River which are more severe than New York State laws concern-

ing drugs.

General Comments: A side trip is available to the Schoolship John WE Brown which
is a 440-foot cargo and dependent vessel which has seen action in
World War II. It is now used as a training school and is an annex
of Park West High School. The trip can be made on the same day as
the Pisces trip and takes approximately one hour.

Author-Educator Gary Schechter, Kennedy High Schaol, Kennedy Drive, Plainview,
New York 11803 516 938-5400 '

Su ested References:  GE! 18, 25;  8! 37;  F! 39, 40, 44;  I! 46, 51;  P! 56,
60, 61;  PL! 66, 70, 72.
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NMF.: Marine �cology of Long Island Sound

TYPE; Open water field work aboard a 57' schooner
includ.ing water sampling and. testing, sedi-
ment sampling and collection of marine animals
and plants by otter trawl and. plankton tows,
Subject matter can be vazied. to suit the needs
of a specific class.

LEVEL: Facility is used by groups from 7th grade
through college 'biology classes and teachex'
workshops.

AREA: Schooner, Inc. is based. in New Haven, CT, but
the research vessel sails from several Connect-

icut, and Long Island. pozts. To serve N.Y. groups,
departures could be from Stamford., CT., Cold
Spring Harbor and. Port Jefferson on Long Island.
or possibly City Island, N.Y.

WORK AREA: Western Long Island Sound.

April through November. Early scheduling is strongly recomm .nded. The
capacity of the schooner is 18 people. The fee is $225 per day, which
includes use of the ship and equipment, ship's crew and Schooner's teaching
staff. For groups leaving from ports othez' than New Haven, there may also
be docking and launch fees. Field trip hours are from 9 a.m. to 3 p.m

For Reservations, contact Jean-ellen McSharzy or Jane Griffith at

Directions: Because departure points vary, maps or directions to the location are
provided when reservations are confirmed.

Facilities; Food � Students provide theix own lunch and. bevezage
Parking- There is generally ample parking near the pier the boat uses.
Restrooms- TRADE WIND is equipped with a head..
Shelter from foul ~cather- The vessel sails rain or shine, though in
extreme weather a tz'ip may be cancelled. at the discretion. of the licensed
Captain. Students should wear rubber-soled, flat, shoes  warm boots in late
fall and early spring! and bring warm clothing and. a rain jacket even on
fair d,ays.

A trip is best used to expand. on and demonstrate concepts and. principles
learned in the classroom as part of a science or environmental studies program.
Students are involved in using scientific equipment to collect biological,
water and sediment samples and. observe and measure physical and. chemical
factors in the marine environment. The setting of the boat also provides an
interesting perspective on the shoreline which can 'be used as a, starting
point for discussion of land. use and coastal management topics.

Best Us e:
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Water Facilities; The entire field. experience takes place on board the research vessel.
in the inland. waters of L.ong Island Sound.



T e of Environment: Tnland. waters--special features vary with the study areas.

ested Activities: A handbook is available describing curricula
and recommended and required preparation. Groups at any level may specify
the particulars they would like to accomplish, e.g., collecting specimens
for a salt water aquarium in the classroom.

lhmdbook will provide guidelines.

There are no particular dangers, but it should. be emphasized that students'
behavior be appropriately disciplined. and that, clothing recommendations
and ship's rules be followede

Warnings:

General Comments: Free teacher workshops and orientations will be offered, during the
operating season to familiarize teachers with the boat and. its potential
and to assist them in pre-trip planning.

Author-Educator: Staff, Schooner, Inc.5 60 South Water St., New Haven5 CT 06519
phone: X� 865-1737. Office hours; 9-5, Monday-Friday, year-round.

~Sn essed References:  GE! 18, 25;  8! 37;  8! 39, 40, 44; �! 46, 51;  P! 56, 60, 61;
 PL! 66, 10, 72.
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APPENDIX 1: DETERMINING POPULATION

Two methods of taking a population census and determining population density;

I. Meter Square Plat Method:
l. Prior ta the field trip prepare several meter square plot markers.

This can be dane by fastening 4 sticks, each abaut 1.04 cm, with a
single nail or nut and bolt near the ends. This should form a
square one meter on a side measured on the inside. These can be
folded or even dismantled for easy transportation.

2. Upon arrival at the salt marsh a test site can be selected. The
teacher may wish to select a site in one zone ar over several zones.
Students can naw drap their meter square plot markers in the selected
site.

3. Students should try to count all the plants within the marker area.
This will be impossible to do in the Spartina grass area due to the
large number of plants. In this situation, students should he
instructed to mark off several sections 10 cm square  l00 sq. cm.!
within the meter square area. Each meter square marker can be
marked off at 10 cm. intervals and string used to subdivide into the
smaller pl~ts. This is a miniature quadrat method.

4. Students can now determine the number of plants of each species counted
per square meter by selecting five � 100 square cm plots and averaging
the number of plants/ 100 square cm. Multiply this number by 100  the
number of plots in one square meter! to find the number of plants/
square meter. Comparisons can be made ta other plots in different
areas or averaged with other plots in the same area.

5. The same method � direct caunting � can be used ta determine the pop-
ulation density of small slow moving animals. One such animal is the
Small pulmOnate  air breather! Snail MelampuS melampuS  edentatuS!.
Although they are capable of moving, they are extremely slow and can
be on the surface of the marsh or in the base stalks af the Spartina
alterniflora. They feed on mud algae and algae growing on the Spar-
tina stalks.
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XI. Lincoln Index Method
1. Select an area in the Spartina alterniflora zone of the salt marsh.

Set out stakes to encompass an area of 200 meters square  about 10 m
x 20 m! ~

2. This is a workable plot for a group of 8 to 10 students. One or two
students will set up a marking station. This can simply be an over-
turned bucket. Red nail polish serves as a very good marking agent.

3. The remainder of the group will search for the sma11 snails Melampus
melampus  edentatus!. These will be found in and around the bases
of the Spartina grass.

4. The captured snails should all be marked and the number marked
recorded, and then set out into the study plot. Replace snails gently
so as not to bias your results by giving the marked snails a disadvantage
Be careful to distribute the marked snails uniformly throughout the
study plot.

5. Leave the plot marker stakes and return to the site in two or three days'
Recapture about 200 snails and record the number of marked and unmarked
snails.

a! The total population of snails can be estimated by the formula.

Tol'AL popULATroa marked snails x unmarked snails ~ reca curedw
marked snails  recaptured!

b! Although these snails are mobile, they generally do not migrate
out of the study area. However, to check this, have students
search the adjacent area for marked snails.



APPENDIX 2: A TRIP TO A BARRIER BEACH

A field trip to a barrier beach is a lesson in ocean dynamics. Because of waves,
tides, currents, the beach never appears exactly the same on any two visits. It
changes with the seasons, with the winds, with the storms, and with just the pas-
sage of time. Students who go to the beach in the summer just to swim may never
see these changes, but by calling their attention to the existence of clues to
change, a teacher may set upa long-term process of observation that can greatly
enrich a young person's understanding of his own environment.

PURPOSE: To observe the nature of a barrier beach, in order to understand how it
came about, how it is changing and what will be its eventual fate.

OBJECTIVES: When you have completed this field trip, you should be able to:
I. Define a barrier beach and discuss its evolution,
2. Explain the nature end origin of the sand,
3. Identify the various sections of the beach and draw a profile of the

beach, including the area immediately offshore,
4. Describe the effects of tides, longshore currents & breakers on the beach.

PREPARATION: About a week before the trip, distribute copies of the ESCP booklet,
Field Guide to Beaches by John H. Hoyt, Houghton Nifflin Company, Boston, 1971,
and assign reading of the whole booklet, 39 short pages with meaningful diagrams.
Use this as a basis for discussion in class of the parts of a beach, beach forma-
tions, action of waves, tides, long-shore currents, rip currents, formation of
dunes and barrier islands, types and sources of sand. Use filmstrips, filmloops,
slides and/or overhead transparencies to illustrate beach formation, barrier is-
lands, spits, hooks, mid-bay bars, tombolos. On a map of Long Island, show where
alI of these exist. Look for locations along the south fork where bars have sealed
off whole bays, allowing them to become brackish or fresh  Mecox Bay, Agawam Lake,
Hook Pond!. Explain that Shinnecock Bay had experienced the same fate until it
was deliberately opened up through the Shinnecock Canal, and then accidentally
opened up to the ocean through Shinnecock Inlet, created by the hurricane of 1938.
This discussion will prepare students for the fact that the beach is constantly
changing. If possible, show the film, "Beach, A River of Sand".

Consult tide tables and pick a convenient day when the tide on the ocean side will
have peaked about two to three hours before you get there. Thus, the tide will
be dropping fast when you arrive. If you cannot work this out, it is better to
have the tide on the Iow side than the high side.

Prepare a list of items for each student to bring, preferably in a waterproof totebag.
An extra pair of shoes, socks, and a towel; extra layers of clothing
Brownbag lunch and something to drink
3 small plastic containers with tight lids  such as cottage cheese containers!
Half-gallon plastic milk bottle with top, well washed, for water sample

Notebook, clipboard, graph paper, ruler, protractor, pencil, hand lens, camera
A garden trowel or child's shovel and pail.

With help of students, teacher should assemble the following additional materials
to be taken on board the bus:

One large styrofoam cooler for keeping soft drinks cold., if it is warm
A seine net, a long-handled shovel, a compass, six meter sticks, a large baIl
of twine, a dozen corks painted bright orange or yellow, thermometers
A stop watch or watch with second hand
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A coffee can with holes punched in bottom and a long string tied through holes
Copies of Golden Nature Guides: Seashores and Fishes, or similar guides
Topographic Ywp
A cardboard mailing tube 2 ft. or longer, attached at right angles to the

top of a six ft. pole  for sighting and profiling!
Instruction sheets for students to be distributed on the bus

ACTIVITIES: With notebooks fastened to clipboards, record some immediate
observations:

Direction of the wind, use the compass. Is it blowing onshore or off? Why?

2. State of the tide, put a marker in the sand where the highest wave left its
mark a few hours earlier and another marker where the highest waves are now.
If there has been a storm, look for evidence of even highez tides and waves.

3. Angle at which the waves are striking the beach. Line up your protractor
parallel to the line of the beach and estimate how many degrees off the per-
pendicular the waves are coming in. Determine the direction with the compass.

4.

Take a good look at a handful of dry sand. See if you can identify quartz,
feldspar, white mica, black mica, garnet and magnetite. Look at them with
a hand lena. Notice locations where the dark-red garnets seem to be concen-
trated. Fill plastic containers with sand samples from different locations
for sieving.

Take an overview of the whole beach area. note how straight the actual shore-
line is, but look for crescent-shaped indentations called cusps. Observe the
profile of the beach from the waterline back to the first line of dunes.
Compaze these features with the diagram in the Field Guide to Beaches booklet.
Note where the berm is; this is the break that separates the foreshore
oz beach face from the back shore. In the spring th.. > -.-;~ will be a sudden
break as a result of the winter storms; in the fall after a reasonably quiet
summez, the berm should be much less pronounced. Take pictures of the berm
so that they can be compared with previous trips and succeeding trips.

Down near the waterline, dig a deep hole in the beach. Look for evidence of
cross-bedding on the sides. Dig down till the hole is filled with water.
Plunge one of the thermometers deep into the water, hold it there for a
minute, then without withdrawing the bulb, read and record the temperature.

Let the water in the hole settle for a few minutes, then take a water sample.
If you have a water analysis kit, determine the pH, the salinity, the dis-
solved oxygen, and the suspended particulate matter. Record all results.

Measure the depth of the water level in the hole below the sand surface. This
is the water table. Dig two successive holes at ten foot intervals up the
beach, and see how faz below the surface the water table is at those places.
Record the depth and the distance from the shoreline of each hole.
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Study the waves. Eyeball them and estimate the height of the open waves. In
groups of two one counting waves, one timing with watch--determine how many waves
break in a minute, divide that number into 60 and record the period of the
breakers in seconds.



"!easure the beach for a prof~ le as described in the 3~m booklet. Turn the
sighting tube toward the horizon to get it, perfectly level~ then sight up the
beach to a given point and measure the distance to th-t ioint. Ry simple
triangulation, determine the slope of each section. lhke a sketch of the pro-
file and put your figures on th~ sketch, Later translate this tc graph oaper
and make a more exact profile. Later, draw a dashed line below th prof.'le
reuresenting the water table as yo» f und it below the surface.

Down near the wet,er's ed,,e, observ~ the swash-backwash pattern. Look fox'
deita-shaped marks on the sand after the water retreats. 1ook for riople
marks; these have all been found hardened in sandstone, Pack the corks into
the coffee can, weigh them d!wn with wet sand and throw the can as far out
as possible, The sand will wash t?:ro!gh and t' he corks will float out. ~ul i
the can in and follow the corks down the shore as the r are ca"ried b.' the
lou~-shore current. Collect them ~s they are washed in. xhis will give you
a reading on how fast the ion~-shore current is carrying the sand along the
beach. Look for evidence of rip c»rrm'.s ~

'~ake a li~t in your not, book of' ali. livinv or~anisms or evidence of orJ;anisms
.found on th beach, inc3!'ding bird tracks or feathers, shells; dig holes in
t'ie sand and look for burrowing animals. Look them up in the g .ide books,

12.

':otice how di fe! ent th, bay beach looks, the colo., the fin~nose of the silt,~
the flatness the lack of break,rs. Di:-: into the silt, and note t?... color below.
'.'ade out into the op..n water and take a temoerature reading. Take a water
sample and run analysis to be compared with tbe ocean water. Drag the seine
n t through the wat!r and see what life forms ~ ou can find. This is t?.c
n»rsery area for many fish, juveniles. 'falk alon.~ the beacu look -.~ for ..,her
evidence of life. Jelly fish are sometimes stranded on the ti dal flats. ".n
the spring oairs of mati~g horseshoe crabs can be found here.,'!bserve them
carefully but do not. disturb them, '~ake sk!!tches of some o: th» d'. "erent
nlants observed in t'~is area. Xde. t~ fy them in the Seashores gu-'de.

".-c ore leaving the oarkins field, go back and retrieve Qe st' cks out dain for
tide markers. Note where the tide is at this last reading.:ry to estimate
the total vertical drop rom your observation of the highest t'de, Comnare
this with your observat,'on of the drof of tide".as you x'ide back.

Pack at school~ observe some of' you" Pay water under the microscope. observe
sand grains under the stereoscope. .Sieve different sand samples and graph
the results. Determine the snecific brevity of ocean water. ".rite a repox't.

Prepared by: Julia Sheldon
Marine Curriculum Project
Great Neck Public Schools
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before leaving the ocean side, note whether the wind has shifted and how t?!e
tide has dr.>;!red while 'ou were working. Place another stick at +!ie new
water line, !is vou walk back to t:".e narking lot and on to th.. bay beach,
observe the dunes careful'v. "ount, t? e rows; each row represents ano+her
oar'od in the life history of ",h, barrier island--one set migrates inland
and a-,other set forms. '.<otice the'r shapes and how t,hey are carved ?.!' '.he wind,





APPENDIX 3: FIELD STUDY EDUCATIOl4--EXPLANATION AND VALUE

Field Study Education is both a valid alternative and valuable supplement
to more traditional educational approaches. A field study may be specific
in content or multidisiplinary, but it always uses the uniqueness of the site
as impetus to the expected educational goals. In a new environment, unaffect-
ed by the pressure and structure of the traditional classroom, there is a
childlike sense of wonder on the part af students, a need to know, a spirit
of inquiry, and a desire to explore both self and surrounding environment.

A field study is different than a field trip. A field study is a course in
its own right rather than a supplement to an existing classroom course. At
the very least, it is an extension of pre-training that may have been dane in
the classroom back home. By contrast, a field trip is usually a brief outing
and serves merely as an adjunct ta an existing course. A field study, on the
other hand, is more rigorous, is long in duration �-12 days! and may be
credit ariented. Field studies are often done during regularly scheduled
school time and may involve both pre and post course work.

coNsIDERATIoNs IN SELEGTING AN OUT OF sTATE FIELD STUDY SITE

Although the whole world is open to you as a site for your field study, there
are many practical considerations to keep in mind. It is a policy of Science
Education Afield, for example, never to conduct a field study to a site not
previously inspected by a member of its staff. However, If yau have a site
in mind, here are some important considerations.

COST

A rule of thumb is the greater the distance, the greater the cost. In light
of the wide range of special fares now offered by airlines, it may be possible
ta roam farther than you think and still stay in budget. It is important to
keep in mind that if you are interested in some remote area, private or small
charter planes may be involved and this is often very expensive. In same
remote areas it is often necessary to bring food, diving equipment, etc.
since there are no facilities in the area and thereby can add substantially
to the cost of the trip. Avoiding areas that are popular tourist sites and also
avoiding peak vacation or in-seasan times will help to keep the cost dawn.

WEATHER

Many people are under the misconception that all Caribbean, Central and South
American and Pacific countries have perfect weather year round. This is not
so and thus the dates of the field studies should be coordinated with knowledge
af the weather for that particular site. High winds, rainy season, currents,
can all affect both top side and underwater conditions and must be kept in
mind when looking for a potential site.



SAFE LIVING AND DIVING CONDITIONS:
It is important to know before hand that the field study site has safe condi-
tions for living and for underwater diving. Many beautiful Caribbean Islands
do not have safe diving possibilities because of their volcanic formations,
There is little shallow water and,thus, the depth is too great for scientific
inquiry or for safe diving by the beginning divers.

MEDICAL FACILITIES:

It is important that the field study site be near appropriate medical facilities
in the event of accidents. Teachers and staff' should be certified in First Aid
and emergency medical treatment procedures, and should not conduct a field
study to a remote area where professional medical facilities are lacking.

HIGH AND LOW SEASON.
Since the Caribbean is a favorite area for field study programs, it is impor-
tant to avoid the heavy tourist times both from the stand point of cost and
from the stand point of having the student see the island in its most natural
setting, Typically the high season is December first to April first and thus
field studies are best conducted in the months of April through November.

DIVING FACILITIES:
Since most field studies use snorkeling or diving as a tool for scientific
investigation, the site should have facilities for filling diving cylinders
and must be able to provide diving boats, guides, etc.

SAFE ENVIRONMENT:
In addition to being sure that the diving conditions are applicable to the
level of competency of the students, it is also important to know of other
potential hazzards before hand. The students should be informed of hazards
from both marine and terrestrial flora and fauna and be taught to recognize
and avoid these dangers. The political stability of a country is also an
important consideration in assuring a safe environment,

LEAST INTERRUPTION OF SCHOOL YEAR:
A site should be selected for its ability to accommodate the field study
group during the best time in the scholastic calender. Usually the months of
October through the first two weeks of May are best for high school field
studies.

SUITABLE ACCOMMODATION:
It is important that the accommodations be such as to comfortably separate
male and female students. Each student should be housed in a comfortable
situation and meal preparation, if done by the student, should take up as
little time as possible so as not to interfere with the purpose of the field
study. A centralized lodge for group feeding and lectures is usually important
and the distance for carrying diving and scientific equipment from the living
area to the activity area should be at a minimum. Appropriate trucks or busses
to move groups of studentsare also an important consideration.
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ORGANIZATION OF A FIELD STUDY

Select one or two teachers who are interested and enthusiastic about
the field study program.

Determine the basic eductional objectives of the field study. Start
organizing the field study at least nine  9! months in advance.

2.

Decide on the extent of pre and post instruction, and design a brief
curriculum for the pre and post instructional aspects, if they are
to take place, and for the actual field study itself.

3.

Prepare a budget with all details filled out and a cost per student
quote.

4.

Submit the Field Study Manual, curriculum design and proposed budget
to school officials.

Once the school officials give approval to conduct the field study,
announce the program to the eligible students.

6.

Set up a parent/student meeting which will present the field study
site and answer questions about the actual field study.  An audio-
visual program would be very useful.!

7.

Set up the aquatic course for students and staff.  Should be done with
guidance of a professional diving schooi.!

8.

Have students fill out the fie1d study applications and return them
ta schoo'l with a deposit.

9.

Have the parent sign the Medical Consent and Release Form.10.

Students should submit proof of physical examination within three �!
months prior to the field study date.

SUGGESTED STUDENT EIIUINNENT LIST

PERSONAL NEEDS:
Jeans and shorts
T-shirt and/or short sleeve shirt
Underwear

2 quick-drying bathing suits

115

The list of equipment that students should bring to the field study may differ
from site to site, but in general the following list is typical for most field
study programs. It is best that student equipment be packed in duffei bags as
opposed to suit cases and a separate plastic or canvas bag to carry mask, fins,
snorkel and other diving equipment is desirable.



Sweat shirt and/or sweater
Light weight water repellent jacket
Tennis shoes and Sandals

 Shoes should have a tough sole for walking
on coral and lava!

Personal toiletries
Insect repellent  Cutter's is best!
Sun Screen  Pre-sun is highly recommended!
Towels and wash cloths
Bedding  Either a sleeping bag or twin sheets

and a light blanket!
Flash light with batteries
Pocketknife
Sun glasses
Note book and pen
Camera and film

Wallet with spending money in smal'l denominations
Identification  Passport, original birth certificate

or Voter Registration Card!

Each student must bring his diver certification card.
Mask, fins and Snorkel
Boots
Reef Gloves

If night diving is anticipated student must bring
an underwater tight.

Other recommendations should be made as to personal items and diving equipment
depending on the site of the field study.

STUDENT RULES AND REGULATIONS

A field study is an educational experience and not a vacation. Teachers have
no desire to limit the educational benefit or enjoyment of the field study;
however, student safety and comfort are major concerns. Therefore, students
must agree to a few simple rules and regulations. Any violation of these
rules could result in restricting your activities for the remainder of the fie'ld
study. Serious violations could result in you being sent home and any additional
expense incurred for this special transportation would become your or your
parents' responsibility.

116



You agree to obey the laws of any state or country you are traveling
or living in. You are also expected to tolerate local customs and
be courteous to the people of the country you are visiting.

You agree to be courteous to all airline, customs, immipraeian, or
security officials you encounter enroute. If you comply with their
requests and questions the group will not be detained for any long-
er than necessary.

Joking about airline high-jacking or bombs is not considered funny
by airline and security personnel and such behavior may seriously
affect the group's travel schedule if you ~re to be detained. There-
fore, you agree to refrain from such cmments.

No illegal drugs may be in your possession nor may you purchase, or
use, such drugs at the field site. Foreign laws are most severe with
regard to illegal drugs and little can be done in your behalf by
foreign officials.

The consumption of alcoholic beverages at the field site, enroute, is
not permitted for participants of a high school group, regardless of
age.

No weapons, explosives or fire works may be brought a'long on a field
study, nor may they be purchased enroute or in the foreign country.
Spear guns of any kind may not be brought to a field study.

The destruction of any living plant or animal is forbidden and is
most likely illegal in the country selected for the field study.

Open fires will be restricted to fireplaces and/or fire rings, if they
exist. Beach fires are not permitted.

Since you will be living closely with your fellow students it is im-
portant that you be courteous and tolerant at all times. Fights and
gambling will not be tolerated and annoying fellow students will not
be permitted.

A pre-established bed time will be announced for each field study
group. Since getting proper rest is important to your safety and to
the total enjoyment of the field study you will be expected to abide
by the announced lights-out rule.

You agree to cooperate with members of your school faculty and people
at the field site. You will be expected to complete chores assigned
to you aid to be on time for all scheduled activities and events.

Operation of motor boats or any motor vehicle is strictly prohibited.
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Students may not leave the site of the field study without first
telling the staff member where they are going and what time they
expect to return. Students leaving the field study site should
do so in pairs or groups.

Students not allowed to swim, snorke1 or Scuba dive without the
permission of the staff and without staff members present.

Students agree to abide by the diving safety rules set down by the
dive master accompanying the field study. Students disobeying the
dive master's rules and regulations will not be permitted to dive
for the remainder of the field study.

All students must submit proof of a physical examination within
three �! months of the field study date.

TEACHER RESPONSIBILITIES

It is the responsibility of the teacher or teachers involved to
complete, or have completed, all forms.

The teacher or teachers from the school district are responsible
for all individuals or group violations of local state and federal
laws during the field study.

The teacher or teachers agree to abide by all rules and regulations
set forth by the field station or site used for the field study.

The safety of all personnel under the teachers supervision will be
their primary concern. The teacher will take all necessary pre-
cautions and considerations to insure the safety of all participants.

It will be the responsibility of the teacher to have the application
and medical release form signed by all participants.

It is the teacher's responsibility to insure that the field study
runs within budget and thus to obtain a sufficient number of students
based on the quote initially submitted to the school district, other-
wise the cost per student may have to be adjusted.

It is the responsibility of the teacher involved to inform the school
district about all aspects of the field study.
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The teacher agrees to be responsible for all equipment and to
insure that the equipment is returned in an undamaged and clean
condition.

8.

9.

Prepared by: Sci ence Educa ti on Af i el d
1425 Erie Blvd., East
Syracuse, New York 13210

Within NYS 315/479-5544

Outside State 800/448-5521
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The teacher or teachers involved agree to abide by the rules and
regulations set down by the dive masters and/or professional
diving consultants, if applicable.





APPENDIX 4: Fi el d Guide for Southeas tern New Engl and
Marine Environments

Prepared by: Barbara S. Waters

Sponsored by:

National Marine Education Association

Northeast Marine Education Council
Massachusetts Marine Educators

Cape Cod Sea Camps
Cooperative Extension Service
University of Massachusetts
United States Department of Agriculture
County Extension Services Cooperating
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APPENDIX 5: GLOSSARY In preparing the lis t, the
following publications were
used:

Adventures on the Beach

Board of Education of the

City of New York 1972

D' ti a f Biol~o
Edwin B. Steen
Barnes L Noble NY 1971

132



Adaption.: modification of an organism in structure or function in adjusting to a
new environment.

Aertob<c: pertaining ta life in or conditions requiring free oxygen.
Vga: the simplest of all plants, having no roots, stems, leaves, or flowers. Larger

marine forms are called seaweed.

ALgart: a derivative of algae which is added to foods.
Amp&.pod: any af a number of elongate, shrimplike crustaceans, flattened from side to

side. Ex.: sand-hoppers and beach fleas.
Amide: the distance between the lowest point in waves  trough! and the highest

point  crest!.
Anaanab~C.; capable of growing in the absence of molecular oxygen.
Aen~dh: a division of animals including earthworms, leeches and marine worms.
Antennae: the appendages of crustaceans and other organisms having a sensory function.

They may be sensitive to chemical, light or tactile stimuli.
Apperuktge: a structure attached to a larger structure; a prajection of the body or of

an organ; a limb.

~e< beach: a beach which is separated from the mainland by a lagoon or bay.
Ba<j: a relatively protected  sheltered! arm of the sea.Beau!OM Se&e: a scale of wind velocities ranging from 0  calm! to 12  hurricane!.
Bee6toh: the organisms living at the bottom of the sea ar other body of water.
Bivalve: a pelecypod mollusk having two valves  shells!. Ex. clam, oyster, scallop.'
Bog: wet, spongy earth consisting principally of decayed vegetable matter.
Buxcl~h: salty, with saline content less than that of sea water.
GkeakCA: crests of waves that plunge forward as waves enter the sloping beach area.
Bukkhead: a wall or embankment usually of wood or concrete, designed to prevent a

land mass fram slipping into the water.Bghhub &ceac4: strong anchor-lines produced by mussels for attachment to rocks.

C&~eouh- refering to the shell of an organism that is composed of calcium carbonate.
Catutpace: the fused anterior head and thorax sectians of some arthropod shells.
CaMctgeenm: a food additive which comes from a purple seaweed called carrageen or

"Irish mass" ~

CVXia: a harny material comprising the exaskeleton or shell of crabs, shrimps, lobsters.
CkloMrl~on: the addition of chlorine to water to kill pathogenic bacteria.
Chlo~g: a measure of the chloride content, by mass, or seawater.
CIA!~g4xphg: a method of chemical analysis based an the selective absorption of

components af a mixture in a column of absorbent  column chromatography! or on a
strip of paper  paper chromatography!.

C~: a slender filamentous structure, as the hairs on the antennae or legs af
certain crustaceans.

Coahlal lone Maeigeme&: the controlled use, planning, and management of the lands
adjoining the marine and aquatic coastal zone.

Co& o!im bo&ejw'a: gram negative, non spore-forming rads, including Escherichia cali
and Salmonella typhi  typhoid fever!. Demonstration of their presence indicates
human fecal contamination.

Cokreiaf. hpktozd: a close association of many hydroids having numerous feeding polyps
or hydranths.

Comb jeff  &enophojLej: a group af jellyfish-like organisms which do not have sting
cells  nematocysts! and move through the water by the action of eight rows of 'combs'.

ConmeMaLQm: two organisms existing together, one of which benefits from the relation-
ship, and the other one is not affected.

Come~/: a loose association af organisms interdependent upon one another which
survive under the same ecological parameters.

133



Comp~tioe- tbe simultaneous demand by different arganisms for food, places for
habitation, and other vital factors.

COpepoch: a group of tiny crustaceans having rounded bodies and oar-Like swimming
appendages  in particular antennae!. Great numbers are found in the plankton.

Cha6h: any of a number of ten-legged crustaceans.
CoubMcean: the group of arthropods which breathe by means of gills and have two pairs

of antennae. These include the lobsters, crabs, daphnia, copepods and barnacles.

Vecampah~art: the converting of dead organic matter or excreta into simpler substances,
as bacteria, yeasts, molds, and other fungi.

Pee5Wy; is the mass of a substance per unit of volume, usually expressed as grams
per cubic centimeter; the number of a particular type s! of organism s! found
in a particular area.

Ra4!mh: microscopic plants having a siliceous shell. These are one-celled but they
often form long chains.

0.0.[cLibsofved OxpganI: the amount of oxygen which is found in a given volume of
water  mL/L!. This is dependent primarily on. temperature, pressure, and salinity.

Dotnirr~: an organism or group of organisms which, by their size and numbers or bath,
determine the character of a community.

VtLne.: a hill of sand which changes its location due to the action of the wind.

Ebb ~e: an outgoing tide.
Ecole!gicdl mche: a way af life of a particular organism.
Ecol'ogg: the study of the interrelationships of living things to one another and to

their environments

Ecoa ghtem: an ecological system, a natural unit of living and nonliving components
which interact to form a stable system in which cyclic interchange of materials
takes place between living and nonliving units, as in a balanced aquarium.

E  Sue,W: a substance that flows out of; autflow.
Ep<phgte: a plant which grows upon another plant but is not parasitic upon it,

securing its moisture through aerial roots.
FpizOOiXC: an organism which lives on the surface of another animal. Ex. barnacle on

whale.

Ehahian.: the wearing away and transporting of rock materials, by moving water, wind
moving ice and gravity.

Ea-tuft@: a partially enclosed area of brackish sea water affected by both the tides
and a fresh water source such as a river. The estuary is important as a breeding
ground for many fish.

Evkpo~hiOlt: a change in state from a liquid to a gas.

Fauna: the animal life of a locality or region.
Flood Ada.; an incoming tide.
Flo~: the plant life or a locality or region.
Food chain: a group of organisms involved in the transfer of energy from its primary

source, plants, as algae-insects-small fish-larger fish-fish eating birds.
FOod @gad: the study of the movement of energy from one trophic level to the

next within a food chain.

Food tat6: an energy pathway which describes where any organism fits into the complex
interrelationships of living things; a complex pattern of several interlocking
food chains in a complex community or between several communities.

Fohn'&: the remains of a prehistoric living thing, preserved either altered or
unaltered through time.
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F>aed: the leaf-like part of a seaweed, a lichen or a fern.

GMn&: a mineral commonly found in igneous and metamorphic rocks. The color is usually
dark red, brown, green or black with a glassy luster.

Gab~pad: see univalve.
Ga~gQ.: a deep narrow valley, usually steep snd rocky, having a stream or river at

the bottom.
G4aan: a type of sea wall projecting from the shore to prevent movement of sand by

longshore currents. Erroneously called a jetty.

Hah~: the immediate surroundings or living place of an animal.
He&~urn: a collection of dried plants systematically arranged and labeled.
He!thzvahe: a plant~ating organism.
Hald/ahi: a section of an aquatic organism which holds it to its substrate.
Hybrid: the sessile or polyp form of anemones, corals and hydras. Anemones, corals,

and hydras exist in this form throughout their lives while jellyfish may have a
hydroid stage in their life cycles.

Hg &u3~eh: a device used to measure the specific gravity of a liquid.

lneub&e: to warm something at a particular temperature.
In&genauh: native; not imported or introduced; growing naturally in a country or locale.
I&~daL gaea: the area between the high and low tide lines which is alternately

exposed and submerged by the tides.
Inv~eLh&e: an organism without a backbone.
laapad: any of a number of flattened crustaceans bearing several sets of similar legs.

3e~+g: a structure extending into the ocean at river entrances or bay mouths to confine
the flow of water to a narrow zone. If concentrated between a pair of jetties, the
ebb and flow of tidal water keeps the sand in motion and prevents filling of the
channel.

LaP.uaC: the izmeture form of an organism which often does not resemble the adult.
a~: the region on or near the shore, especially living near the shore.

Langhbahe e~M: an ocean current that flows parallel to a coastline, caused by
waves striking the shore at an angle.

 ~agR~e: a magnetic, black, iron oxide with a metallic luster. Magnetite is usualIy
found in igneous rocks in the form of small crystals.

 laetke: a thin membranelike organ found among mollusks for tbe secretion of shell
material.

h ~la: a small boat basin.
i"aLLipahe  MW: a plastic, semipermeable membrane of molecular dimension, used to

filter bacteria from water.
Ma~Be: a mass of rocks and dirt deposited by a glacier.
tla&mk: a soft-bodied invertebrate such as a snail, clam, oyster, or squid.
,'Ia~ng: the process of shedding a skin or shell. All arthropods must periodically

shed their external shells as they grow. Hew shells replace the old and slowly
harden.

>!ahctine: a mass of rocks and dirt deposited by a glacier.
,Lfa~e: capable of movement.
i"Ufua~et: a form of symbiosis in which two organisms of different species live
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together to the advantage of both.

Neap&de: a period of diminished tides accompanying a quarter-moon phase.
Nematecgki: the sting cells typically found in coelenterates  hydra, jellyfish,

sea anemone, coral! which are used for capturing prey and for defenses

Otucefd~ng: the ability of an organism to find its - way back to its usual habitat
after going to another point distant from it.

0% aR pape.: the sewage effluent pipe.

PatutmCL'Lt: a quantity whose varying amounts are related to known facts; abiotic or
biotic factors which are likely to increase or decrease in size, number, amount,
degree, etc.; variable.

PartahMe.: an organism that lives in or on another organism from which it derives
its nourishment.

Pelagic: of or pertaining to the open sea.
PeLecgped: see bivalve.
Pe~d  tmve!: the time necessary for a wave to travel one wavelength.
pH: the concentration of hydrogen iona or hydroxyl ions. A scale ranging from 0 to 14

which represents the acidity or alkalinity of a solution.
Phgfepfanktoz: plant plankton.
Pongee&: any coloring matter.
P~9: a wooden structure, usually a pole, driven into a 9ubmerged substratum.
Plan~e: the minute animals snd planta that swim or float near the surface of the

water. The huge quantity found in sea water is an important food source for
marine organisms.

PeLf~ort: the addition of harmful or unnatural substances to the environment.
Palycha&e.: the class of Annelid worms that are found in the sea.
Pep~on de,mMp: the concentration of a particular organism within a given community.
P<evaiXotg  @used: the predominant wind for a particular locality.
P~g We~aM: the process of sewage treatment where the settleable solids are

separated from the sewage water. This is accomplished when gravity is allowed to
separate the solid and liquid sewage water.

P<etezee,: the group of one-celled animals.

gu~z: the second most abundant mineral on the earth's crust. It is colorless or
white and has a glassy luster, It exists as six-sided crystals and <rregular
grains of many sizes.

RQQ.$: a ridge of rocks, coral, sand, or some artificial substance that is formed
in shallow water.

Regee~evt: the ability of certain organisms such as sea stars end crustaceans to
grow back lost parts.

RMMveM: a place where water is collected and stored for use, especially an artificial
basin created by the damming of a river or stream,

Saturn ~: the degree of saltiness of water.
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Sand: smal1 pieces of rack which have been broken up by the actioa of waves.
Sard hpW: a small point of land formed from sand which projects into a body of water

fram the shore.

Schism: a metamorphic rock formed from shale, usually having flaky layers of other
minerals.

ScAunhkaet: the handicrafts practiced by sailors as a pastime during long whaling
ar other vayages. Ex. figures carved into whalebone.

Sece4'. Mtt,: a black snd white disk which is submerged into a body of water to determine
the depth to which light will penetrate.

SeMmkuty Wea5e~": the process of sewage treatment where suspended solids are
vigorously aerated and allowed to grow and feed. This results ia the organism
becoming heavy and sinking to the bottom of the tank. It is then processed in a
similar way as primary treatment.

Sedune&: particulate organic aad inorganic matter which accumulatee in a loose,
unconsolidated form.

SegtJCrtC: a distinct body section of an animal which is made up of several such par'ts.
S654&e: aon-moving.
Seuege &~Met: the process of resovtng the suspended aad settleable solids from

sewage water aad treating both the solid material  sludge! and liquid effluent
so that they caa be disposed of safely into the marine environment.

Sh4urlp: a prawn; aa elongate, segmented crustacean.
NLicat the basic component of sand; also called silicon dioxide  Si0 !.
&phoo: a tubelike organ possessed by aellusks through which they obtkin aad discharge

water.

Slack &de or @Lack �af&t: a period of very little tidal change occurring as the
incoming tide changes to outgoing snd vice versa.

Stodge: concentrated solid sewage
Sp&tg ~: a period of especially high aad law tides accompanying the aew or full

moon but having aothing to do with the season.
Su6h~: the medium upon which an organism grows - rocks, seaweed, sand or even

other animals.

Su64daL Naca: the area just below the low tide line which is constantly submerged.
Succah4mn:the sequence of communities that replace one another in a given area.

a group of waves that have lost their original characteristics and move
together as a unit, having a similar period and height.

Sgttb~h~: a mode of life in which two organisms of differeat species live in intimate
association with each other.

Taxonomic keg: the arrangemeat af animals aad plants into groups based on their natural
relationships which 1ead to the identification of aa unknown organism.

Tutti~ 4teatmeet: the process of sewage treatment where water from the secondary
treatment process is cleaned aad purified to make drinkable.

Th~ e$gu~: hot water discharge into a body of ~ater, usually associated with
electric power plants.

Th04cX: im arthropods, the portion of the body between the head and the abdomen.
Tide pOOZ: a basin formed by a depression ia a rock, etc., which serves to catch

water as the tide recedes. Usually contains aa interesting array af life forms.
Topee: the degree of eaduraace; to bear, withstand or endure without injury.
Topog~4e map: a map or chart showing the surface features of an area.
Trtcehe&: to cut across; a line or belt used for study purposes.
Trtough: the lowest point on a wave.
T Utility: cloudiness of water.
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Univalve-' a gastropod mollusk having but one valve or shell. Examples: snail,
periwinkle, whelk.

Uartiable.-' tending to deviate from type; subject to change.
V~ebrtate.: an animal with a backbone.

~NnPtNl: pieces of the shells of quahogs  hard shell clams! which were used by Indians
as we use money.

Nav&Mg&: the distance from the crest of one wave to the crest of the next.
L'tatk~Mg' -the breaking up of rock materials by the action of the atmosphere and

living organisms.
S~ecapb: winddriven tops of waves.
M~M�b: ripples an the surface sand of a beach caused by the wind.

2teit'h-' the point of the sky directly above your head.
Zott~tt-' the location and distribution of organisms in definite zones  delimited

area or region!.
2aoptanktan: animal plankton.




