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Internal Assessment Resource

Earth and Space Science Level 2
	This resource supports assessment against:

Achievement Standard 91189 version 2
Investigate geological processes in a New Zealand locality

	Resource title: Rocks of the Waikato Regions

	4 credits

	This resource:

· Clarifies the requirements of the standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic


	Date version published by Ministry of Education
	February 2015 Version 2

To support internal assessment from 2015

	Quality assurance status
	These materials have been quality assured by NZQA.

NZQA Approved number: A-A-02-2015-91189-02-5478

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.

Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.


Internal Assessment Resource

Achievement Standard Earth and Space Science 91189: Investigate geological processes in a New Zealand locality
Resource reference: Earth and Space Science 2.3 v2
Resource title: Rocks of the Waikato Region
Credits: 4
Teacher guidelines

The following guidelines are designed to ensure that teachers carry out valid and consistent assessment using this internal assessment resource.

Teachers need to be very familiar with the outcome being assessed by the Achievement Standard Earth and Space Science 91189. The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the standard and assessing students against it.

Context/setting

This assessment activity requires students to demonstrate their understanding of the formation of rocks in New Zealand by creating a report, a pamphlet, or a PowerPoint presentation that explains in depth the formation, related to plate tectonics of at least one Sedimentary, Metamorphic and Igneous Rock found in New Zealand.

Students should have studied Plate Tectonics and learned about:

· the plates and their interactions in New Zealand over geological time

· the significant events in the New Zealand’s geological history

· the main types of rocks in New Zealand e.g. Greywacke, Basalt, Tephra.

Conditions

This activity will take about 10–15 hours of in and out-of-class time.

Students complete the activity individually. 

Resource requirements

Sources of information about the formation of rocks in New Zealand, including books, the Internet, and/or discussion with subject experts are listed below: The following websites will be helpful.

http://www.teara.govt.nz/en/geological-exploration/6/2 - plate tectonics.

http://www.teara.govt.nz/en/geology-overview/3 - gives overview of formation of New Zealand.

http://www.teara.govt.nz/en/1966/geology-land-districts-of-new-zealand/1 - lists basic rock types in each area of New Zealand.

The following books and publications will be helpful:
Aitken, J. (1996). Plate Tectonics for Curious Kiwis. Lower Hutt: Institute of Geological & Nuclear Sciences Limited.

Thornton, Jocelyn (2003). The Reed Field Guide to New Zealand Geology: An Introduction to Rocks, Minerals and Fossils. Auckland: Reed.

Graham, Ian, ed. (2008). A Continent on the Move: New Zealand Geoscience into the 21st Century. Wellington: The Geological Society of New Zealand in association with GNS Science.

Additional information

None.

Internal Assessment Resource

Achievement Standard Earth and Space Science 91189: Investigate geological processes in a New Zealand locality
Resource reference: Earth and Space Science 2.3 v2
Resource title: Rocks of the Waikato Region 
Credits: 4
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Investigate geological processes in a New Zealand locality.
	Investigate in depth geological processes in a New Zealand locality.
	Investigate comprehensively geological processes in a New Zealand locality.


Student instructions 

Introduction

The Waikato Region is an important agribusiness region.  66% of the land use is in pastoral farming or exotic forestry.  How we utilise the land depends on the landforms and their underlying rocks and soils. 

This assessment activity requires you to study the formation of rocks on the Waikato Region of New Zealand and to create a report, a pamphlet, or a PowerPoint presentation that explains how two or more of these rocks have come to be in Waikato Region.  
You will be assessed on the depth and comprehensiveness of your explanation.
You will have 10–15 hours of in- and out-of-class time to complete this activity individually.

Task

Select two or more rocks found in the Waikato Region. 

For each rock, create a report, a pamphlet, or a PowerPoint presentation that:
· identifies the type of rock and where it is found in the Waikato Region
· explains how plate tectonics have formed this type of rock 

· explains how rock-cycle processes have formed this type of rock

· link the plate tectonic and rock cycle processes that have formed this type of rock

· explain how erosion has shaped landforms (in Waikato Region) that are made of this type of rock over time.

Your teacher will provide you with a list of resources for this task.
Assessment schedule: Earth and Space Science 91189 Rocks of the Waikato Region 
	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student has produced a report, pamphlet, or PowerPoint presentation in which they investigate geological processes in a New Zealand locality. 
The student:

· identifies two or more rock types found in the Waikato Region
For example: 
Volcanic eruptions of basalt and andesite laid down over base rock of greywacke. Basalt is magma rich in iron and magnesium. Andesite is a more silicon-rich magma with less iron and magnesium minerals.
Pumice from the Taupo Volcanic Zone is an extrusive volcanic rock, produced when lava with a very high content of water and gases is extruded (or thrown out of) a volcano. 

· describes plate tectonic processes that formed the rocks in the Waikato Region
For example:
Greywacke (indurated sandstone, siltstone and mudstone) is the basement rocks of the Waikato Region.  The have been formed by heat and pressure under the earth and uplifted during Early Cretaceous times (160-120Ma).

· describes the rock cycle processes that formed the rocks identified in the Waikato Region
For example: 
Greywacke found in the Waikato Region was formed by sandstone laid down as sediments off the coast of Gondwana. Because it has been subjected to significant amounts of tectonic movement over a long period of time, greywacke is commonly extremely deformed, fractured, and veined.
Basalt is extrusive volcanic rock with a fine-grained mineral texture due to the molten rock cooling too quickly for large mineral crystals to form any crystals before it was erupted.

· describes erosion that has shaped current landforms of these rocks in the Waikato Region
For example: 
The basalt and andesite deposited in the Waikato Region indicate that they were deposited by the Waikato River from stratovolcanoes locally such as Mount Pirongia. Pumice found on the alluvial plains has been influenced by more distant volcanic activity such as Oruanui eruption of Lake Taupo from the Taupo Volcanic Zone. These alluvial deposits have shaped the Waipa and Waikato Basins and the Hauraki Plains. 
These descriptions relate to only part of what is required and are indicative only.
	The student has produced a report, pamphlet, or PowerPoint presentation in which they investigate in depth geological processes in a New Zealand locality. 

The student:

· identifies two or more rock types found in the Waikato Region
For example: 
Volcanic eruptions of basalt and andesite laid down over greywacke. Basalt is a magma rich in iron and magnesium forms. Andesite is a more silicon-rich magma with less iron and magnesium minerals.
Pumice from the Taupo Volcanic Zone is an extrusive volcanic rock, produced when lava with a very high content of water and gases is extruded (or thrown out of) a volcano. 

· explains plate tectonic processes that formed the rocks identified in the Waikato Region
For example: 
Basalt and andesite was erupted from Mount Karioi and Mount Pirongia stratovolcanoes.  Basalt is a mafic extrusive rock and due to its relatively low silica content, the lava has a comparatively low viscosity, and forms thin flows that can travel long distances. It is also found as intrusive dikes and sills. Basalt forms in the middle of plates over Hotspots and the Mid-Ocean Ridges.
Pumice is an extrusive volcanic rock, produced when lava with a very high content of water and gases under pressure is extruded (or thrown out of) a volcano. As the gas bubbles escape from the lava, it becomes frothy. When this lava cools and hardens, the result is a very light rock material filled with tiny bubbles of gas.
· explains the rock cycle processes that formed the rocks identified in the Waikato Region
For example: 
Greywacke is a slight metamorphosed sedimentary rock found in the Waikato Region which is formed by sandstone laid down as sediments off the coast of Gondwana. It was formed in the Late Jurassic to Early Cretaceous times (160-120 Ma). 

Basalt is extrusive volcanic rock with a fine-grained mineral texture due to the molten rock cooling too quickly for large mineral crystals to form any crystals before it was erupted.  The larger the rock crystals the longer and slower the period of cooling. Volcanic rocks are usually small to medium crystals spread out in a finer grained ground mass of tiny crystals. This is because the lava was erupted before the crystals had time to fully form, and the rock cooled quickly, “freezing” the composition of the lava.  
· explains how erosion has shaped current landforms of these rocks in the Waikato Region
For example: 
Mount Pirongia has been eroded by wind and rain action upon the rocks. This has eroded to the shape seen today.  Although the summit has been eroded and there is now no sign of the original crater, its maximum height was probably no more than 100-150 m above its current level. 
Some of the pumice in the Taupo Volcanic Area was erupted as ignimbrites in the Oruanui eruption 26, 500 years and have been deposited into the Waikato Region by rivers.  Rivers carried vast amounts of material from the volcanoes of the central North Island to the alluvial plains around the Waikato – creating the fertile soils that typify the area. 
These descriptions relate to only part of what is required and are indicative only.
	The student has produced a report, pamphlet, or PowerPoint presentation in which they investigate comprehensively geological processes in a New Zealand locality. 

The student:

· identifies two or more rock types found in the Waikato Region
For example: 
Volcanic eruptions of basalt and andesite laid down over greywacke. Basalt is a magma rich in iron and magnesium forms. Andesite is a more silicon-rich magma with less iron and magnesium minerals.
Pumice from the Taupo Volcanic Zone is an extrusive volcanic rock, produced when lava with a very high content of water and gases is extruded (or thrown out of) a volcano. 

· links plate tectonic and rock cycle processes that have formed the identified rocks found in the Waikato Region
For example: 
Mount Pirongia was active in the late Pliocene and early Pleistocene times. Pirongia's many peaks are basaltic cones created by thick layers of basalt from successive volcanic eruptions about 2.5 Ma. Basalt lava is very fluid and it flowed swiftly from the vents near the summit to form the gentle slopes and long ridges around the mountain. Some flows travelled almost 20km to Kawhia Harbour. Deposits of volcanic ash, tiny particles of molten rock fragmented by violent eruptions, are rare on Pirongia, suggesting most eruptions were relatively quiet.
Pumice is an extrusive volcanic rock, produced when lava with a very high content of water and gases under pressure is extruded (or thrown out of) a volcano. As the gas bubbles escape from the lava, it becomes frothy. When this lava cools and hardens, the result is a very light rock material filled with tiny bubbles of gas. The release of pressure as the magma comes up from the magma chamber determines how big the gas holes in the pumice are – the more pressure the bigger the gas holes in the pumice.

· links erosional processes with the shape of the current landforms in the Waikato Region
For example: 
The prevailing weather on Mount Pirongia has eroded the stratovolcano shape over time (2-8Ma). Although the summit has been eroded and there is now no sign of the original crater, its maximum height was probably no more than 100-150 m above its current level. Pirongia summit for instance, receives in excess of 2400 mm of rain per annum compared to the township of Pirongia which may only reach 1100 mm.  The mountain also presents a barrier to the prevailing westerly winds which can be particularly strong. The eroded material is washed down streams and deposited in the lowlands.  

Pumice from the Taupo Volcanic Zone has been deposited throughout the Waipa and Waikato Basins and the Hauraki Plains forming excellent soils and swampland. Some of the pumice has been carried much further by wind and water and today is found on many North Island beaches. 
These descriptions relate to only part of what is required and are indicative only.



Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.
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