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Meeting at Massey University at 8.15 AM
Departure from Massey University at 8.30 M

Internal Students normally take the trip by big bus; External Students might take the trip
by minivans. The field trip will take the students to the Manawatu River catchment area, the
Manawatu Gorge, the Tararua Ranges and the region of the Wairarapa between the
Dannevirke — Pongaroa — Pahuatua triangle (See map in figures below). Field trip program is
below: Departure and Arrival time are generously rounded on the basis of the travel time (70 km/h
average speed) and at least the amount of field time listed in the table.

Departure Arrival Distance Travel time | Field time Stop
8.30 AM 6.9 km 10 min Departure
from Massey
8.40 AM 10 min Stop 1
(alternative)
8.50 AM 8.49 km 10 min
9.00 AM 20 min Stop 2
9.20 AM 4.15 km 5 min
9.25 AM 45 min Stop 3
10.10 AM 8.84 km 10 min
10.20 AM 25 min Stop 4
(alternative)
10.45 AM 10.2 km 10 min
10.55 AM 25 min Stop 5
11.20 AM 8.96 km 10 min
11.30 AM 30 min Stop 6
12.00 AM 11.7 km 15 min
12.15 noon 45 min LUNCH
1.00 PM 39.3 km 30 min
1.30 PM 20 min Stop 7
1.50 PM 23.1 km 20 min
2.10 PM 20 min Stop 8
2.30 PM 24.3 km 20 min
2.50 PM 10 min Bathroom
3.00 PM 4.1km 5 min
3.05 PM 10 min Stop 9
3.15PM 1km 5 min
3.20 PM 25 min Stop 10
(alternative)
3.45PM 9.42 km 10 min
3.55 PM 25 min Stop 11
4.20 PM 24.3 km 20 min
4.40 PM 30 min Stop 12
5.10 PM 56.5 km 50 min
6.00 PM Arrival to
Massey
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Overview map of the Wairarapa field trip (Stop 1 and 4 are only examined during the
“Extramural” version of the trip if the trip commences by vans. Internal students will
get explanation in the bus pointing out these stops only)
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The main goals of the field trip:

1) Providing an introduction to understand the relationship between landscape and
geological features,

2) To see diverse variety of rock types in their real position,

3) Expand your horizons on the variety of similar rock types such as mudstones and
sandstones,

4) To provide fundamental basics for geological field work,

5) To give hints how to record field data including geological sketch preparation, cross
sections, strike and dip measurements (using geological compass),

6) To provide practical hints what the main questions you need to formulate in every
location to get the most information out of your study area,

7) Understand the geological evolution of the region of New Zealand after its landmass
separated from Gondwanaland about 85 million of years ago when the Tasman Sea
has started to open,

8) Provide some conceptual model to link the post-85 million years geological history of
New Zealand with the Cambrian to 85 million of years evolution of the active
continental margin of Gondwanaland,

9) Provide some hint on understanding the geological and geomorphological meaning
of the Waipounamu Erosional Surface versus the Otago Peneplain concept,

10) Show graphic examples for strike-slip faulting in a compressional (transpressional)
setting where tectonic horses forming complex fault zones along major axial ranges,

11) Understand the sedimentary processes take place in an active continental margin
such as the eastern margin of New Zealand was/is through the Tertiary (post 60

12) Understand the geological, sedimentological and tectonic significances of the
formation and preservation of an accretionary wedge,

13) Provide some ideas how clastic sedimentary rocks can turn to be weak metamorphic
rocks,

14) Show evidences of cold-water continental margin carbonate rocks and their fossil
assemblages,

15) Provide some basic graphical and literature representation on the variety of
geological beauties the Wairarapa Region can offer.

In the following section you will find some key figures that can help to understand the
discussions on the field as well as some link to further readings. In your Dropbox folder few
of those key files are uploaded and you can submerge to understand the geology of the
eastern active continental margin of New Zealand.
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Map Coordinates

TO GIVE A GRID REFERENCE ON THIS MAP
(To the nearest 1000 metres)

Full coordinates are given on the sheet corners.
Use anly the second and third numbers when taking a 6-figure grid reference.

SAMPLE POINT: Taumatawhakatangihangakoauauotamateapokaiwhenuakitanatahu

East North
Locate first VERTICAL grid line to LEFT Locate first HORIZONTAL grid line BELOW
of point and read figures labelling line. 81 of point and read figures labelling line. 08
Estimate tenths eastward from grid line Estimate tenths northward from grid line ‘.
to point. 0 to point. 9
810 089

SAMPLE REFERENCE: (Give sheet name first) WAIRARAPA 810089

The wastern boundary of this map differs from that used for the LINZ topographical map of this area at
the same scale.

This map is drawn an the New Zealand Map Grid Projection, a minimum-error conformal projection. The
grid is the New Zealand Map Grid, showing coordinates in metres in tarms of the Geodetic Datum 1948,
based on the International (Hayford) Spheroid,

Record the visited sites coordinates:

Stopl=

Stop 2 =

Stop 3=

Stop 4 =

Stop 5=

Stop 6 =
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Stop 8 =

Stop 9=

Stop 10 =

Stop 11 =

Stop 12 =
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Notes on geology Map Reading (legend of the Wairarapa QMap sheet):

Lee, J.M.; Begg, J.G. (compilers) 2002: Geology of the Wairarapa area: scale
1:250,000. Lower Hutt: Institute of Geological & Nuclear Sciences Limited.
Institute of Geological & Nuclear Sciences 1:250,000 geological map 11. 66 p. +
1 folded map

In the field guide map frames are provided from the Wairarapa QMap series.



Supplementary file
Geoconservation Research/ Volume 3/ Issue 2 Palmer: Geoheritage Values of the Wairarapa

Palmerston North — Woodville Geology Map
(details from Wairarapa 1:250,000 QMap

Series)
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Weber — Pongaroa — Makuri (details from Wairarapa 1:250,000 QMap
Series)
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Details from NZTopo 50 BN36 1:50,000 scale Topography Map
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Regional Geology Setting
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Geological time scale
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GSA,j
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AGE* MAJOR EVENTS
.01
Earliest Homo sapiens
1.8
Earliest hominids
5.3
23.8

33.7 Dominance of mammals

29
65  — Widespread extinctions —
145 First flowering plants
200 Dinosaurs dominant
251 — Widespread extinctions —
299
359 First reptiles
- 417
C 443 Fishes dominant
+ 490 First fishes
- 542  Appearance of fossils

*Age in millions of years (Ma)

http://www.teara.govt.nz/files/di-9019-enz.qif
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Soft-bodied animals

3000 First one-celled organisms

4600 — Origin of the earth ———


http://www.teara.govt.nz/files/di-9019-enz.gif
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Active and Passive Continental Margins

(a) Passive continental margin
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& [

From: http://www.geologyin.com/2014/10/whats-difference-between-active-and.html
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Accretionary prism and subduction

accretionary wedge
outer ridge
iggyback basin
backthrust PIEEY slope sediments thrust front
_._'—'—"'_'_'__'_—'_'_\_ R

forearc basin prospective

subduction
channel

sediments of
the lower plate

frontal accretion of scraped-off material from
the lower plate transferred to the upper plate

From: https://link.springer.com/content/pdf/10.1007%2F978-94-007-6644-0_101-1.pdf
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Eastern active plate margin of New Zealand (Zealandia Continent)

AUSTRALIAN CONTINENT

CHALLENGER
PLATEAU

CHATHAM RISE

¥

~ Zealandia
Continent

CAMPBELL
PLATEAU

http://www.gns.cri.nz/Home/Learning/Science-Topics/Ocean-Floor/History-of-Zealandia
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http://www.teara.govt.nz/files/m-5579-enz.jpg
http://www.gns.cri.nz/Home/Learning/Science-Topics/Ocean-Floor/History-of-Zealandia
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Crumpled and Mid-ocean spreading ridge
AUSPT’;‘;‘LElAN uplifted sediments
L

http://www.gns.cri.nz/Home/Learning/Science-Topics/\VVolcanoes/\VVolcanoes-at-a-Plate-
Boundary
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http://www.gns.cri.nz/Home/Learning/Science-Topics/Volcanoes/Volcanoes-at-a-Plate-Boundary
http://www.gns.cri.nz/Home/Learning/Science-Topics/Volcanoes/Volcanoes-at-a-Plate-Boundary
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Gondwana

-
- o

' , GONDWANA
S s 27 RIFTS

ARGOLAND-CINMERIA
THAI-MALAY PENINSULA

PERMIAN
Bl 7 BASINS

http://specialpapers.gsapubs.org/content/430/593/F1.large.jpg

' Madagascar
Mew Guinea

: \

i-‘
170 MILLION YEARS AGO New Zealand

http://www.visitzealandia.com/wp-content/uploads/2012/02/map-170-mya-500.qif
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New Zealand Geology Map

=

—~ Major fauit

| l Post-Gondwana sedimentary rocks
____| (Cretaceous - Recent)

Il oicanic rocks (Cretaceous - Recent)
- Intrusive rocks (including Median Batholith)
(Devonian - Cretaceaous)

- Eastern Province sedimentary and minor
volcanic rocks (Permian - Cretaceous)

Western Province sedimentary and minor
volcanic rocks (Cambrian - Devonian)

http://www.teara.govt.nz/files/di-9019-enz.qif
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New Zealand Geological Evolution

Visit the following website for details:

http://ncealevel2sci.wikispaces.com/Geology

Timeline for New Zealand Geological History

«————— Gondwana accretion time |

"Age of Dinosaurs"

Zealandia tme @—————

Rangitata depositional phase

500 400 300 200 100 a0 B0 Ta 60 50 40 30 n 0 ]

millon years ago

TUHUA DEPOSITIONAL PHASE - Early Palaeozoic (~550 — 380 My)

[——Tuhua depositional basin /]

future

.
‘ealandla

P
&,
> el

New Zealand and eastern Gondwana in Tuhua times

—

— Tuhua —]

foreland

*l— future —

Zealandia

Tuhua Orogeny
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RANGITATA DEPOSITIONAL PHASE - Early Mesozoic (~315 — 250
My)

NZ in Mesozoic (Rangitata depositional period)
Gondwana

| | :
—— Zealandia ,
,S\ﬁ:::’af: ° Eastern block I

A ;I-Uh:-'a ; future NW Nelson A
orelan
= sedimentary basin
I Sedment from Queensland? Fubwre

Rangitata Orogeny

I Gondwana I Zealandia |

peneplanation, future
future NW Waipa Supergroup,

‘“‘"’"“ i ::cu“:},a ::re ""'m&‘)wh'i Future eastem South Island Nuum :ﬁm .
f ] a )
é Future Dun Mt , ) terrestial
§ Brook Slerrane 4

some vdicanism e.g. Mt Somers
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ZEALANDIA DEPOSITIONAL (AND EORSIONAL/SUBMERGENCE)

PHASE
Late Mesozoic — Early Cenozoic (~85 — 25 My)
Opening of Tasman
Sondwana [——— Zealandia — M:m
L e Cape, Northéand Alocthon
’ Proto-Tasman G e ening et ‘

— —

Submergence

Zealandia
I Eastern sedimentary belt I
shellbank (limestone) . mudstones, marls and
mudstones and with cays FOreSt W|th peat/coal limey sandstones
Tasman  mars N \ ) ) /

Pacific

New Zealand at the
beginning of the 112 R
Kaikoura Orogeny L

uplift to east and downwarp to west
results in sediments to north of East
Cape sliding into place to form
Northland Allochthon

South Island
East Coast

Time = early Miocene
approx. 22 million years ago
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New Zealand’s Geological Terrains (Basement Rocks)

Rangitata depositional period, Easte
block (Torlesse and Caples)
di y and phic rocks

Ultramafic intrusive
rocks (Dun Mountain
belt)

Rangitata depositional period,
Western block (Muruhiku and
Brook St) sedimentary and
Island arc volcanic rocks
Granitic intrusive

rocks (Median
Batholith)

http://ncealevel2sci.wikispaces.com/file/view/submergence.png/109314949/778x343/sub
mergence.png
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Stop 1 River Terraces versus Marine Terraces

Stop is ONLY for Extramural Students if the trip commences by vans.

Internal student (and Extramural students if we take big bus) will get explanation on
the site during the bus ride.

Write down the NZ Grid Reference of the location:
Measure/Estimate from the map the orientation of the outcrop face:
Marine Terrace:

http://geosphere.gsapubs.org/content/8/2/386/F2.l1arge.jpg

Modernshoreline&
Z

I

“Falling sea levels leading into the Last Glacial Maximum (LGM) and tectonic uplift resulted in the
exposure of Last Interglacial marine deposits and the subsequent dissection of a seaward sloping
raised marine terrace. Remnants of the Last Interglacial (Oturi; c. 128-115 ka) are well preserved in
the Manawatu district forming broad planar surfaces flanking the adjacent Tararua-Ruahine Range
known as the Tokomaru Marine Terrace (Fig. 1; Heerdegen and Shepherd, 1992). The terrace
comprises soft sandstones, siltstones and gravels. Between 1 and 4 m of loess blown in from river
beds by the prevailing northwesterly winds during the LGM cover the terraces. The Kawakawa
Tephra, a volcanic ash associated with the Oruanui eruption dated at 22,590+230 yr BP (Wilson et
al., 1988; locally known as the Aokautere Ash) is present within the loess, providing a chronological
control in the Manawatu area. To the south of the Manawatu Gorge the narrow Tokomaru Marine
Terrace rises to an elevation of 30 m near Levin to ¢. 90 m near Palmerston North, reflecting a
northerly increase in uplift rates along the western flanks of the range (Heerdegen and Shepherd,
1992).” From: http://www.gsnz.org.nz/file_downloads/fieldtrip/MP122B_FT1.pdf
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Manawatu
River

E Waitarere Phase

Motuiti Phase
Foxton Phase

[ ] Holocene alluvial piains

v
8U820|0H

J\

g Hawera Temaces: Non marine
TARARUA RN undifferentiated sandy gravels

RANGE D Hawera Terraces: Mainly marine

sands and dune sands >

- Wanganui series: Dominantly
marine sands and siltstone

aua203sio|d

Figure 1: Quaternary geology of the Manawatu region (After Shepherd, 1987; Geological Map
of New Zealand, 1:250 000, Sheet 10 (Wanganui), Sheet 11 (Dannevirke) and Sheet 12
(Wellington).
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River floodplain

Meandering, graded

stream
Meander scar Oxbow lake

Natural levees
Copyright © 2005 Pearson Prentice Hall, Inc.

http://www.geographypods.com/uploads/7/6/2/2/7622863/754057079 orig.jpg

Alluvial terraces
Alluvial-terrace development.

& 2 Meander
Undercut & 7 scar
bank <

Point bar
deposit

Yazoo
tributary

Play
[EEBEIS Off |

http://thebritishgeographer.weebly.com/uploads/1/1/8/1/11812015/6035222 orig.jpg?365

Backswamp Meandering, Oxbow lake
graded stream
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Stop 2 - Terraces of Manawatu

Write down the NZ Grid Reference of the location: Measure/Estimate
from the map the orientation of the outcrop face: Measure the bedding

direction:

Make a sketch of the outcrop by naming the location, orientation marks showing the outcrop
orientation, vertical and horizontal scale and show features you think important to note:
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Field notes:
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Manawatu floodplain

The lower Manawatu River is characterised by two discrete channel phases. and the
floodplain characteristics reflect this. Between the Manawatu gorge and Opiki the
channel has a relatively steep slope (0.0012). is gravel-bedded and has a sinuosity of 1.4
(Page and Heerdegen 1985). The floodplain associated with the Manawatu River
comprises gravels. sands and silts and fits the classification of a medium energy non-
cohesive wandering or lateral migration floodplain (Nanson and Croke 1992). Alluvium
in this reach of the Manawatu River floodplain has four well defined terraces evident
between Palmerston North and the gorge. These terraces have all been formed during
the last glacial cycle, inset against the Tokomaru Marine Terrace. which represents the
coastline during the last interglacial (OIS 5e). The highest river terrace (Forest Hill) in
the lower Manawatu is associated with the (early?) Otiran cold stage (Heerdegen and
Shepherd 1992). Cutting of this terrace and refilling formed the Milson terrace. which
Heerdegen and Shepherd (1992) suggest correlates with the Rata terrace in the
Rangitkei (OIS 3?). The Last Glacial Maximum floodplain (OIS 2) is associated with
the Ashhurst Terrace. and the lowermost unit (Raukawa) is of undetermined age. but is
presumed to be Holocene in age (Heerdegen and Shepherd 1992). The Holocene and
modern alluvium retain a series of palaco-meanders indicating a recent change in

sinuosity of this reach (Page and Heerdegen. 1985).

From http://www.gsnz.org.nz/file downloads/fieldtrip/MP122B FT1.pdf

Notes:

31


http://www.gsnz.org.nz/file_downloads/fieldtrip/MP122B_FT1.pdf

Supplementary file
Geoconservation Research/ VVolume 3/ Issue 2 Palmer: Geoheritage Values of the Wairarapa

Palmerston North

Manawatu River

Hiankohsar.- S

Holocene surface

e °| Ashhurst terrace
Milson terrace

/] Forest Hill terrace

Tokomaru terrace

Hill & Mountain

HIREEN=

AR D B Foii 43K
@ | HiITHESEAERS BFRESEm) O Fo< Vil FMRomENERS X @ RS S
Fig. 3 Distribution of terrace surfaces in the study area
@ : Measured point and altitude of Tokomaru shoreline (O : measured point of lower edge of Tokomaru Terrace
X @ locality of geologic columnars

From: https://www.jstage.jst.go.jp/article/grj2002/79/13/79_13 769/ pdf

Rangitikei river terraces

“Originally, fourteen sets of river terraces were originally mapped by Milne (1973a). These were (in
order of increasing age): Kakariki, Onepuhi, Rewa, Bulls, Ohakea, Vinegar Hill, Rata, Putorino,
Powera, Cliff, Greatford, Marton, Burnand and Aldworth.

However, only the major terrace sets (Ohakea, Rata, Porewa, Greatford, Marton, Burnand, and
Aldworth) are considered aggradational, having formed during episodes of cool or cold climate. Each
aggradational surface generated loess that was distributed onto older, adjacent surfaces. Hence, an
increasing number of loess sheets with intervening paleosols (representing negligible loess
accumulation during episodes of warm climate) progressively occur on older and more elevated
terraces.

Seven loess’s within the Rangitikei have now been recognised (Pillans 1988): Ohakea, Rata, Porewa,
L4, Marton, Burnand, Aldworth and Waituna. Critical to the chronology of loess within the
Rangitikei is the occurrence, near the base of the loess sequence, of Rangitawa Tephra, a widespread
rhyolitic tephra dated at c. 340 ka (Pillans et al. 1996).”

From: http://www.gsnz.org.nz/file _downloads/fieldtrip/MP124B FT7.pdf
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River Terraces vs Marine Terrace of the Manawatu/Rangitikei River region

Tokomaru Marine Terrace (115 -125 ka)
Forest Hill (Manawatu) — Ohakean (Rangitikei)
Milson (Manawatu) — Rata (Rangitikei)
Ashurst (Manawatu) — Porewa or younger (Rangitikei)
Raukawa (Manawatu)

Present day Manawatu River

Complete the ideal section above with your line drawing

Clastic Sediments Classification

Millimeters (mm) Micrometers (pm) Phi (&) | Wentworth size class Rack type
4096 -12.0 Boulder
256 T -8.0 o
Cobble @ | Conglomerate/
64 I -6.0 G Breccia
Pebble
4 20— — — — — — —
Granule
2.00 1 -1.0
Very coarse sand
1.00 - 0.0
Coarse sand
1/2 050 — — — -850 — — 4 10— — — — — — — -
Medium sand 5 Sandstone
1/4 0.25 1 250 2.0 (7))
Fine sand
1/8 0125 — — — - 45 — — 4 30— — — — — — —
Very fine sand
116 0.0625 — 63 4,0
Coarse silt
1/32 0031 — — — -3 — — 4 50—|— — — — — —
Medium silt -
1/64 00156_ - - = 156 - — 1 6860—-|- - - — — — E Si|t5t0r|e
Fine silt
1128 0.0078 — 78 7.0
Very fine silt
1/256 0.0039 3.9 8.0
=)
0.00006 0.06 14.0 Clay 2 Claystone
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FOLK'S CLASSIFICATION SYSTEM
GRAVEL SAND

5, sand; s, sandy

& G, gravel; g, gravelly 90% Z,silt; 2, silty
q'}g[}% (g}, slightly gravelly _é‘;’ M, mu:?l. m, muddy
X 5, sand; s, sandy l‘.;r C, clay; ¢, clayey
C M, mud; m, muddy &

5 o

© A
IS S 50%
G 30% é..r

& &
& gM gms gs qQ sC sM sZ
5%
TRACE ’é;"‘/ {EJ_SM (g)m5 \':91"5\ 0.01% 10%

/M/  sM mS \ S\ o T

B N 21 :2

MUD 19 canp - Mib RaTIO SAND CLAY L SILT
moderate poor
Ve T Ty @R T v :
1O e A,
‘078 ’l.!i :
Sorting

mudstones
I"””,’

wackes
A

arenites

percent matrix
< 30

volcanic

rock fragments ) )
sedimentary  metamorphic

Sandstone classification
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Stop 3 Manawatu Gorge
Write down the NZ Grid Reference of the location: Measure/Estimate
from the map the orientation of the outcrop face: Measure the bedding

direction if you can identify bedding:

Make a sketch of the outcrop by naming the location, orientation marks showing the outcrop
orientation, vertical and horizontal scale and show features you think important to note:
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Stop 4 Saddle Road section

Stop is ONLY for Extramural Students if the trip commences by vans.

Internal student (and Extramurals if we take the trip by big bus) will get explanation
on the site during the bus ride.

Write down the NZ Grid Reference of the location: Measure/Estimate
from the map the orientation of the outcrop face: Measure the bedding
direction if you can identify bedding:

Make a sketch of the outcrop by naming the location, orientation marks showing the outcrop
orientation, vertical and horizontal scale and show features you think important to note:
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What features can you see in this view? Describe them by using proper geological terms.
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Stop 4A Waipounamu Erosional Surface versus Otago Peneplain
An alternative Stop in the eastern side of the Saddle Road if the weather is nice and the view is
worth to stop. Otherwise the landscape elements will be pointed out during the van and bus ride.

Waipounamu Erosion Surface™ = =

BL bl anit

N A )
(NN X ‘Cretaceous peneplain’ ~ ]
T o T g S o i i, S 0 D a5 g M 0

submergence and submergence and wave
conventional inundation of planation of moderate
interpretation ‘Cretaceous peneplain’ relief landscape
burial by fluvial deposits passive inundation with coastal erosion and planation
and coal measures maring transgression with maring transgression

Cretaceous peneplanation ‘Cretaceous alluvium - filled moderate relief Late Cretaceous -
peneplain’ valley — . Palaeogene landscape

(@) R (b) ﬂ ©

mountainous landscape

high relief mid - Cretaceous landscape LEGEND

Lo N NN AR AOANIENCANA In_e fluvi :
NN N DNl NN | uvial sediments
N el o N\ se e

Figure 3. Spatial relationships between the ‘Cretaceous Peneplain’ and the Waipounamu Erosion Surface. Assuming an original
high-relief mountainous landscape in Zealandia dating from middle Cretaceous break-up (at bottom), three scenarios are presented: (a)
the conventional interpretation, showing peneplanation by terrestrial processes followed by deposition of a mantle of fluvial and coal-
measure sediments. During subsequent subsidence, transgressive marine strata accumulated around the coastal periphery of Zealandia;
(b) Cretaceous peneplanation of Zealandia is accompanied by deposition of non-marine sediment in erosional valleys draining the
interior; marine transgression gradually inundates the subdued and deeply weathered continental margin; and (c) (the option preferred
here) channel-fill fluvial and swamp sediments are deposited in erosional valleys within the moderate-relief Zealandia continent.
Coastal erosion accompanying thermal subsidence forms extensive surfaces of marine planation upon which re-worked clastics plus
fresh first-cycle basement-derived sediment is deposited. Subsidence and coastal erosion continued for at least 40 million years, the
resulting transgression eventually covering Zealandia. Thus, along the present-day coast, shallow marine coarse clastic sediments of
Late Cretaceous age fine upward to marl, greensand and eventually Oligocene limestone. (On diagram: g — greensand).

From: Landis et al (2008) Geol. Mag. 145 (2): 173-197
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Dunstan Formation (Early Miocene)

Miocene
unconformity

Y ]

WYY

Hogburn
Formation

C

Marine Marshall P'araoonfonnitv
sediment Waipounamu Erosion Surface
Taratu
Formation

A

From: http://www.otago.ac.nz/geology/otago070863.png
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Stop 5 Gorge Cemetery - Woodville

Write down the NZ Grid Reference of the location:

Look for and identify the rocks used for headstones below. Describe the rocks.

Headstone or Rocks Description

A

At bl 8
> WAy T
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\INCG-MEMqg
L0 or Ry
/COTTFRIED LINDAUER,
ARTIST
BORN IN PILSEN, BOHEMIA|

JANUARY STH 1839,
Dieo June 137 1926.

N

REsT IN pEACE
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Gottfried Lindauer

Igneous and Metamorphic Rock Classification
Guides Igneous (Plutonic vs Volcanic) Rock

Classification

. / (Cafich)
oclaze | 7513 .
Flagiozlase 5
A0 450 @
Ganz / i:
(Ma-fich) Arriphibile aine [EISEI
T Biotite e =
Rhyalite Andesite Basalt Faomatiite Extrushe
Granite GQuarz diorite  diorite Gahbro Fericotite Intrusive
Acidic Intermediate Basic Ltrabasic Composition
Felsic Irntermediate afic Litrarmafic Colour
| | | | I Silica (%)
an ik A2 45 30
I T T T 1 Fel + Mg (%)
3 5 16 26 40
| T | T T T K20+ NaZ0 %)
7 ] al 4 3 2
Ligght Gray Dark Color
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Plutonic (Intrusive) Volcani

50
Quartz monzodiorite
(An<50)
% Quartz monzogabbro
Alkal-feldspar
quartz syenite

Alkal-feldspar |\ o0

Quanz dierite (An<50)
syenite

Quarntz gabhre (An>50)
20
Monzodiorite (An<50)
onzogabbre (An=50)
Dionte (An<50) Orthoclase
o Gabbro (An>50)
Foid-bearingdiorite (An<50)
Foid-beaning gabbro (An>50)
Foud-bearing
maonzodiorite (An<s0)
Foid-bearing
manzogabbro (An>50)
Fold diorite (An<50)
Foid gabbro (An<=50)

Feldspathoid

Metamorphic Rock Classification

Rock Name Texture Grain Size Comments Parent Rock

Copyright © 2006 Pearson Prentice Hall, Inc.

From: http://science5242buffa.weebly.com/uploads/2/1/9/4/21944106/9544544.jpg?715
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Stop 6 Wellington Fault — Tectonic horse in strike-slip fault system

“Horse is the geological technical term used for any block of rock completely separated from
the surrounding rock either by mineral veins or fault planes.” From Wikipedia

http://en.wikipedia.org/wiki/Horse %28geologqy%29

Write down the NZ Grid Reference of the location:

Strike-slip faults

Positive Flower

Figure 7.6 Formation of an extensional duplex at an extensional (releasing) bend. Large arrows

e i Mldea s nasias af csnilia 2lie

LUNCH STOP — Woodville
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Stop 7 Loess — Soil and Volcanic Ash

Write down the NZ Grid Reference of the location: Measure/Estimate
from the map the orientation of the outcrop face: Measure the bedding

direction if you can identify bedding:

Make a sketch of the outcrop by naming the location, orientation marks showing the outcrop
orientation, vertical and horizontal scale and show features you think important to note:
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Stop 8 Whangai Shale and Weber Mudstone

Wairarapa Geology
Qmap 1 250 000

Mi - Middlle Miocene (16 My) 1"

Mudstone 2 ¢ 0 s L st

Ogw - Oligocene (24 My) ik RS pipf mgliis

Weber Formation - Mudstone ~— Sed =3 o d oo

Egw - Eocene (40 My) stz i HE

Wanstead Formation - Mudstone,. KlWL_‘{ VI LA

Kiw - Paleocene (60 My) ShEi e ptais Yoz it

Whongoi Shale . Wr o ":;,-.i; &

Mark the Stop 8 on both maps
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Write down the NZ Grid Reference of the location:

Measure/Estimate from the map the orientation of the outcrop face:
Measure the bedding direction if you can identify bedding:

Make a sketch of the outcrop by naming the location, orientation marks showing the outcrop
orientation, vertical and horizontal scale and show features you think important to note:

“Shale is a fine-grained sedimentary rock that forms from the compaction of silt and clay- size
mineral particles that we commonly call "mud". This composition places shale in a category of
sedimentary rocks known as "mudstones".”

From: http://geology.com/rocks/shale.shtml

w| Unconventional Formations E

Secondary & Unconventional targets
conventional

targets

Mio-Pliocene

Basement

EAST COAST BASIN STRATIGRAPHY

Legend: — Faults

From: http://www.tagoil.com/wp-content/uploads/2014/09/Unconventional_Side_ECB-Diagram.jpg
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17!8E
Q

17 176°E 178°E 180°
' 7I‘E | | |
Legend Sediment Thickness
o Majoroil seep e Majorgasseep < Dryhole = Oil & gas shows D 0-2km 2_4km
_‘/ Fault .Basement <~Gasshows & Oil shows o© Unknown . 4-6km - 6 + km

Source: https://www.nzpam.govt.nz/assets/Uploads/doing-business/nz-petroleum-basins-part-
two.pdf
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Stop 9 Pongaroa Gunclub (Alternative Stop)

Write down the NZ Grid Reference of the location: Measure/Estimate
from the map the orientation of the outcrop face: Identify geological

features on the outcrop face:
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Stop 10 Pongaroa turbidite sequence

< Wairarapa Geology
Qmop 1 250 000

5 4
Mi - Middle M|ocene (15 My)
: mudstone
| Mit - Early Miocene (17 My)
L muddy limestone
% Miw - Whakataki Formation
| Early Miocene (20 My)
| Ogw - Weber Formation
Oligocene (30 my)
Kiw - Whangai Shale
Paleocene (60 My)

BN/ : JNZTopOSO BN35

B
| Al 200,/4%0 =\ _ALI( T

\: i\\ AR /
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/1 /2 /3

Mark the Stop 10 on both maps
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Supplementary file
Geoconservation Research/ Volume 3/ Issue 2 Palmer: Geoheritage Values of the Wairarapa

Write down the NZ Grid Reference of the location: Measure/Estimate
from the map the orientation of the outcrop face: Identify geological

features on the outcrop face:
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Supplementary file
Geoconservation Research/ Volume 3/ Issue 2

Bouma sequence

Palmer: Geoheritage Values of the Wairarapa

G':aln H“"T".' .[195\21 Interpretation
Size Divisions
B Pelagic
T, .| Pelite 9
_I| ep sedimentation
E: . fine grained, low
Tof Massive or graded density turbidity
l Turbidite current deposition
+ Upper parallel laminae 707 7
2 =| 1 | Ripples,wavy or Lower part of
Ln': ¥ ¢ ] convoluted laminas Lower Flow Regime
b |1 |Plane parallel Upper Flow Regime
b| laminae Plane Bed
El Massive {7) Upper Flow Regime
wZ| |graded Rapid deposition
2ot and Quick bed {7)
2 d
g
L :
b=}

Hemipelagic/pelagic mud. Usually structureless

Laminated silts. From tail of turbidite

Cross laminated/rippled sandstone. Deposition in lower
flow regieme where traction sedimentary structure can
form. Climbing ripples may be present

Parallel laminations in coarse to medium sand.
Deposition in the upper-stage plane bed regieme

Massive sandstone. Typically coarse to pebbly. May have
traction carpet/basal lag. Erosive base, flutes, tool marks
and scours at base common. Rapid deposition from
upper flow regieme leaves bed structureless or normal
graded
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Supplementary file
Geoconservation Research/ Volume 3/ Issue 2 Palmer: Geoheritage Values of the Wairarapa

Stop 11 Undifferentiated massive, fossiliferous, concretionary
blue- grey, calcareous, sandy mudstone (Middle to Late Miocene
[15 My] marine siliciclastic units)

-..—. Wairarapa Geology
Nk Qmap 1:250,000

- Middle Mlocene(lé My) FL e
Mudstone .

Ogw - Oligocene (24 My) ook
Weber Formation - Mudstone -

Kiw - Paleocene (60 My)
Whongcn Shale

U\—kl/l ‘5{ \~ /\\ g \@poso ‘
N5 Lo\ o
) .':, , s A Q S y
/5 200 % B & 15‘
1034 : 7= VA !x .
)
¢ )} (o

O\ ' ¢

=

Vad

Mark the Stop 11 on both maps
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Supplementary file
Geoconservation Research/ Volume 3/ Issue 2 Palmer: Geoheritage Values of the Wairarapa

Write down the NZ Grid Reference of the location: Measure/Estimate
from the map the orientation of the outcrop face: Identify geological

features on the outcrop face:
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Supplementary file

Geoconservation Research/ Volume 3/ Issue 2

Palmer: Geoheritage Values of the Wairarapa

Stop 12 Makuri Limestone Quarry

| ;M_A_“_'Wairarapa Geology

Pet - Early Pliocene (4 My)
Te Onepu Limestone

Pea - Early to Late Pliocene
(6- 1.5My)
Calcareous Mudstone

| Gt ) )
N ° . . Q.
N \\ Airstri ¢
(hf;\ O0C‘> r \\\ . - - .:jC- ,/_,A<"/ ’
y \\\ 7 P ‘Q///'/ "// / e
e 5 /
W\ Z /7 KX
= 4 /4% & /A Z \
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\ y
7 eseve
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Supplementary file
Geoconservation Research/ Volume 3/ Issue 2 Palmer: Geoheritage Values of the Wairarapa

Write down the NZ Grid Reference of the location: Measure/Estimate

from the map the orientation of the outcrop face: Identify geological

features on the outcrop face:

Phialopecten (triphooki) Towaipecten (katieae)
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Supplementary file
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Identify the bivalves in these photos:
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Supplementary file
Geoconservation Research/ Volume 3/ Issue 2

Palmer: Geoheritage Values of the Wairarapa

AGE N.Z. (A) GISBORNE-WAIROA (B) NORTHERN WAIRARAPA (C) CENTRAL-EASTERN
MyB.P.| Epoch [Stages West East HAWKE'S BAY
Wc ) [
wn ‘ oy T°‘é'am Lst |caste- !
) Wm I Whaka- ol Lat ol %
| W punake Lst W Makun Ist 5E s
| %= Wo T -1 P
5 e e Ormond Lst co o
Tk & | o
! 2
[ | s
5| | | |
: |
10 g &
- - £
o | Sw o - >
- B ol ® o
Z 9| s o a
wils S ) a
15—4 © w [ o
o Sc > ®
= Takintini %=
Ist -4 &
Pl ° =
= Patangata §
o bt Ist =
20— = 5| Sw =
© o -
ot I < b
¢ l Sl- Thrusting <
Po Sc-Sl
< I 5 ART J08R !
25— d Lw : Lw :
- Limestone r | Sandstone Eﬁi?j' Siltstone E:: —"4 S Yo‘“mcl'“'c r:;'?‘ Greensand ;raan. " Conglomerate |7 T T |Tutfaceous
— — L___J‘ = s Y & - 3 | L '

From: Kamp & Nelson (1988) NZJGG 31: 1-20.

NOTES:
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