Lessons and Objectives


BJPS Honors Marine Science Summer Seminar 
in HAWAII!

June 2021, meetings begin March 2020
What is included???
Airfare (return to Hawaii and return to Maui)
All transfers and transportation

Accommodation and meals for 16 days in Hawaii 

Brebeuf Jesuit tuition for course

Hawaiian teachers

Use of Hawaiian Preparatory Academy facilities

Laundry facilities are free of charge

**All of the fantastic field trips listed below!!!!!
Approximate cost - $5650
Field Trips and Other Fun Stuff

1.  Snorkel/Free Diving Familiarization

Demonstrate proper usage and care of face mask, fins, and snorkel.

Demonstrate free diving techniques and skills, Illustrate and stress safety concerns for snorkeling.

2.  Manta Ray night dive/snorkel

Observe 18-foot manta rays very close up. (They will likely touch you!)

Long wetsuits, flashlights, and glow sticks are included for everyone. 

Scuba divers will have BC, regulator, tank, and weights included.

Snorkelers hang onto a surfboard with handles at the surface.

Divers rest at the bottom (30-35 feet) and look up at the manta rays.

 3.  Turtle Cleaning Station

http://www.youtube.com/watch?v=Yo4K6aJIo-8&feature=related
Observe one of 3 turtle cleaning stations at Puako by snorkeling or wading into the shallow water.

Discuss importance of this symbiotic relationship.

4.  Body Glove Snorkeling Party Cruise

A 2-hour + cruise with snacks.

Water slide off the boat, snorkel, inner tubes, swimming, or lounging on the boat.

5.  Polynesian Luau!

Shopping time in Kona, Hotel King Kamehameha.

Traditional Hawaiian luau with full buffet meal and excellent entertainment.

6.  Atlantis Submarine

One hour submarine trip off the coast of Kailua-Kona to depths of approximately 100 feet.

7.  Dolphin Quest

Career options lecture at Hilton Waikoloa Resort by dolphin trainer.

8.  Mauna Kea or Keck Observatory

Observe several stars, galaxies and planets (including the rings of Saturn) with telescopes.

9.   Pu’uhonua o Honaunau (Place of Refuge)

Lecture on Hawaiian culture, tradition, and history

Self-guided tour of the park

Observe macadamia and coffee trees

 10.  Petroglyphs of Puako

Explain a luau – including pre and post activities.

Lecture on food preparation and significance of luau to Hawaiian culture.

11.   Hawaii Volcanoes National Park

Hamakua coast sight-seeing.

Hike to Akaka Falls and Kahuna Falls.

Laupahoehoe Point and Waipio Valley Overlook.

Kalapana Black Sand Beach.

Snack of malasadas (absolutely delicious Portugese donuts)

Queen Liliuakalani Gardens- Banyon Drive.

Hawaii Volcanoes National Park Visitor Center – Video.

Hike across Kilauea caldera to Halemaumau fire pit (3.1 miles).

Hike to Thurston lava tube, Hike Devastation Trail.

Jaggar Museum.

Hike to Sulfur Banks, steam vents, and Kilauea Overlook.

Chain –o-Crater Road to lava flow (hike to lava flow if accessible).

Dinner at a favorite local restaurant (Ken’s)

12.  5 Sunset Dinners on the Beach

Hapuna Beach State Park swimming, snorkeling, or lounging.

Buffet dinner served in the beach shelter house. 

13.   Mo’okini Heiau

Discover 1500 year old historic Hawaiian site.

Personal tour by High Priestess (family has lived on the land for over 1000 years).
 14.   Hawaiiana

History, Myths and Legends, Lei Making, Hula Instruction

 15.  Lapakahi State Historical Park

Lecture on park history, Self-guided tour via Lapakahi Village Interpretive Trail (1.1 miles)

16.   Pu‘ukohola Heiau National Historic Site

Walking tour of ruins and temple, Look for humpback whales off the coast

17.   Napo’opo’o Beach Park

Observe a traditional farming demonstration, Discuss the importance of taro 

Discuss Captain Cook’s landing and first Christian service in Hawaii

18.   Akaka Falls State Park

Hike to falls through rainforest(0.4 miles uphill – 2000 ft high cliff!)

 19.  Kona Coffee Mill and Museum

Observe coffee production process, Sampling and souvenir shopping

 20.  Gyotaku

Discuss Japanese fish printing,  Describe the history and uses of Gyotaku.

Create a Gyotaku print on paper and/or t-shirt.

Other: Pizza parties in dorms, shopping excursions, movies, gym & fitness center, tennis courts, Olympic size pool, soccer field, and track.

Course description: 

HONORS MARINE SCIENCE SUMMER SEMINAR
 Science elective (does not meet science requirement for Brebeuf or state of Indiana)
 1 credit course at honors level 

 An off-campus, 2 week intensive course (offered on even-numbered years)

 Prerequisite: Grade 9 Biology 

This course is an introduction to the biology of the marine environment.  Students will travel to a marine location, such as Hawaii, where they will conduct in-depth studies of marine organisms, their habitats, and the environmental factors that affect these organisms. Marine science is interdisciplinary; it encompasses all aspects of biology as it applies to marine biology, as well as the chemistry, physics and geology of their environments.  The course will include 4 hours of classroom lessons followed by a 4 hour laboratory in the ocean for a total of 80 hours of instruction, laboratory reporting, quizzes, a final exam and a short reflection paper and presentation.  Students will be taught snorkeling and free-diving skills and will have the opportunity to SCUBA dive. The major topics covered are safety, vertebrate & invertebrate anatomy and physiology, taxonomy, coral zonation, marine plants, plankton, mariculture, intertidal ecology, tides and waves, plate tectonics, volcanology, and conservation.  Field trips to state and national parks, locations of historical and cultural significance, boat and/or submarine rides, and many other educational extras will be included.

What we will learn:
1.  Dangerous Marine Organisms

· Identify dangerous marine organisms.

· Recognize types of wounds.

· Discuss treatment for injury.

· Describe the most common water activity hazards.

2.  Waves and Beaches

· List types of waves.

· Describe various wave properties.

· Identify and describe the parts of a wave.

3. Tides and Tsunamis

· Read a tide calendar.

· Discuss tide formation and different types of tides.

· Discuss tsunami formation and the early warning system.

4.  Snorkel Familiarization
· Demonstrate correct usage of mask, fins, and snorkel (in class and in the swimming pool).
· Discuss proper and appropriate safety precautions when skin diving.

· Demonstrate safety techniques while skin diving in a controlled environment (pool).

· Demonstrate proper method of surface diving while skin diving in a controlled environment (pool).

5. Estuarine and Coastal Marsh Communities

· Describe estuary, coastal marsh, and their relationship to the ocean community.

· Introduce life cycles of the oopu and salmon, and discuss the physiological adaptations of each.

· Describe abiotic factors that shape these environments.

· Discuss reasons to protect these environments.

6.  Chemical Oceanography

· Define salinity, dissolved oxygen, and temperature, and their influence on marine life.

· Discuss chemical properties of ocean water and their influence on marine life.

7.  Physical Oceanography

· Describe plate tectonics theory

· List evidence that supports plate tectonics theory.

8.   Geology of the Hawaiian Islands (including Origin and Evolution)

· Describe island formation.

· List stages of Hawaiian volcano formation.

· List volcanoes which make up the “Big Island”.

· Identify active volcanoes in Hawaiian Islands.

· Tell the ages of the Hawaiian Islands.

· Describe pioneer and climax communities.

· Define endemic, indigenous, exotic, and give examples found in the Hawaiian Islands.

9.  Sponges and Cnidarians

· Explain how sponges feed and reproduce.

· List classes, identify representatives, and list characteristics.

10.  Echinoderms and Annelids

· List classes, identify representatives, and list characteristics.

11.  Mollusks

· List classes, identify representatives, and list characteristics

12.  Arthropods

· List classes, identify representatives, and list characteristics

13.  Fish classification and External Anatomy

· Explain the classification of fish.

· Explain the external anatomy of bony fish.

· Discuss prevalent fish families of Hawaii.

14.  Fish Form and function

· Identify fish parts and their function.

· List four body shapes and give examples of each.

· List five types of feeding patterns and give examples of each.

· List defensive strategies utilized by fish.

15.  Fish Internal Anatomy and Physiology

· Describe the function of major organ systems in bony fish, and list the specific organs in each system

16.  Sharks and Rays

· Describe three major differences between cartilaginous fish and bony fish.

· Describe attack patterns and illustrate various factors in shark attacks.

· Describe shark senses (including the ampullae of Lorenzini).

· Discuss shark conservation importance, and human impact on this species.

17.  Plankton (DSL) Deep Scattering Layer

· List and describe types of phytoplankton and zooplankton.

· List characteristics of phytoplankton and zooplankton.

· Describe the plankton tow process, and reasons for plankton examination.

18.  Marine Plants – Seaweeds

· List and describe types of seaweeds.

· List characteristics of various seaweeds.

· Press selected seaweeds.

19. Corals

· List coral types and describe types of coral reefs.

· Explain environmental factors necessary for coral reef development.

· Explain the primary productivity and the trophic structure of a coral reef.

20.  Marine reptiles

· Identify 3 predominant species of sea turtles found in Hawaii.

· Describe the life cycle and migration of the Green Sea Turtle.

· Discuss legislation that protects the Green Sea Turtle.

· Discuss man’s impact on the ability of the Green Sea Turtle to survive.

21.  Marine Birds

· Identify common marine birds.

· Discuss migratory routes of marine birds and the importance of migratory behavior.

· List adaptations of marine birds.

· Discuss ecological importance of birds in the food web.

22.  Marine Mammals
· List marine mammal classes and identify representatives.

· Discuss legislation protecting marine mammals.

· List characteristics and adaptations of marine mammals, including bradycardia and echolocation.

· Describe the migration of a marine mammal such as the humpback whale.

23.  Coral Reef Ecology

· Discuss energy transfer in the marine environment.

· Define autotroph, heterotrophy, decomposer, symbiosis, food web, and food chain.

· Explain population cycles and material cycles.

· Describe fish feeding guilds, the relationship of various reef fish, and their food sources.

24.  Tide Pool Ecology
· Describe the ecology of a tide pool.

· Describe the abiotic and biotic factors affecting organisms living in a tide pool.

25.  Rocky Intertidal Ecology

· Describe the ecology of the rocky intertidal zone.

· Describe the abiotic and biotic factors affecting organisms living in the rocky intertidal zone.

· List adaptations required for survival in the rocky intertidal zone.

· Diagram the typical zonation pattern of a rocky shore community compared to the movements of the tide.

· List organisms inhabiting the intertidal zone.

· Describe the biological succession in the rocky intertidal zone.

· Diagram the trophic relationships of the rocky intertidal zone.

26.  Pelagic/Open Ocean Ecology

· Describe open ocean ecology.

· Describe abiotic and biotic factors affecting organisms living in the open ocean.

· List adaptations required for survival in the open ocean environment.

27. Deep Sea Hydrothermal Vents

· Explain the energy transfer at hydrothermal vent areas.

· List organisms inhabiting deep sea hydrothermal vents.

· Diagram a deep sea hydrothermal vent community.

28.   Sandy Beaches

· Describe the zonation of a sandy beach.

· Describe abiogenic and biogenic components of sand and give examples.

29.  Marine Technology and Exploration – Past to Present

· Describe the history of Polynesian voyaging (including information on canoes and directional techniques used.)

· Create a brief timeline of ocean exploration.

· Describe current ocean technologies that have impacted our understanding: vessels, submersibles, diving, sensors.

30.  Fisheries

· List the major fishing regions of the world.

· List the important marine food species.

· Describe the 3 methods of commercial fishing.

· Define “maximum sustained yield” verses “optimum yield.”

· Discuss regulation of fisheries.

31.  Mariculture

· Compare mariculture techniques used by ancient Hawaiians to current techniques.

· List material necessary to successfully carry out a mariculture project.

32.  Whaling

· Describe the function of the “International Whaling Commission.”
· Discuss the history and future of whaling and its impact on the marine environment.

33.  Marine Pollution and Man’s Impact on the Ocean Environment

· Explain how marine debris enters the marine ecosystem and the impact it has on the marine ecosystem.

· Explain how oil enters the ocean and its impact on marine life.

· List possible oil clean-up methods.

· Discuss the Gaia Hypothesis and the concept of global ecology.

Laboratories:
1.  Fish Identification Lab

Identify fish discussed in class.

Describe fin function.

Identify fish shape in relation to environment.

2.   Coral Zonation Lab

Identify 3 coral species

Draw a vertical profile of the bottom topography and label corals found at various depths.

3.  Intertidal Marine Invertebrates Identification Lab  - Day

Identify a representative of each phylum.

Describe the habitat in which it was found.

Describe mechanisms evolved for survival in the intertidal zone.

Compare with night lab.


4.   Intertidal Marine Invertebrates Identification Lab - Night

Identify a representative of each phylum.

Describe the habitat in which it was found.

Describe mechanisms evolved for survival in the intertidal zone.

Compare with day lab.

5.  Rocky Intertidal Transect

Diagram the vertical zonation of marine life in the rocky intertidal area.

6.  Sandy Beach Transect

Diagram the vertical zonation of marine life in the sandy beach area.

7.   Waves and Beaches Lab (a 1500 foot cliff climb with switchbacks! Beautiful black-sand beach with amazing views.)
Calculate wave period, measure wave frequency, and measure salinity.

Measure ocean and air temperature and utilize methods to identify currents.

Describe the Coriolis Effect and its influence on global actuation.

Describe rip current, longshore current, upwelling, and their influence on the environment.

 8.   Plankton Tow Analysis

Identify plankton as viewed.

Draw pictures of various typed of plankton viewed.

9.   Fish Feeding Guilds Lab

Discuss fish feeding guilds.

Identify and record at least 2 individuals from each of at least 8 different guilds.

What is not included:


Meals in airports


Airline baggage fees





Brebeuf student favorite activities!!!





A Brebeuf student favorite!









