sWhere does it come from?
sWaves and wave energy
sHow global climate change will influence waves
and wave transport
»Dune types and formation
»Natural dune communities
»Introduced beachgrass and influence on beach and dunes
»Surf zone and sand dwelling organisms and food web
+Snowy plover biology
+Oregon beach law
»Fleld trip
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sWhat Is sand?

sWhere does it come from?

sWaves and wave energy

sHow global climate change will influence waves

’ and wave transport

+Dune types and formation

+Natural dune communities

+Introduced beachgrass and influence on beach and dunes
+Surf zone and sand dwelling organisms and food web
+Snowy plover biology

+Oregon beach law

oFleld trip



Oregon coast:

= 2/3 sandy beach

= 1/3 rocky shore

= Pocket beaches bordered by rocky headlands




Littoral Cell Pocket beach

Headland
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(3) Cape Falcon to Cape Meares; 25 km
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Cantinental Shell Cantours
Emearged in Late Pleistocene Tima
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Fig. 4. Mapol Oregon eontinental shell showing paleo-sea keve B (solid Tnes) s — 50 mand — 130 m isobatle. A cuswtic, sea-level curve i3shown Tor
ihe Tasn B0 years (Ngune redrafted from Piraeeoll, 1995, sea-level curve Prom Clappell and Shackiclon, 1986, The major period of Late-
Fleigaoene dune emplscement (30-70ka) 8 dominated by sea levels of about 50 m below presentsea evel. The average depth of closure, e.g., Himil
af livtora | ramapon (dashed lineat =75 m coniour), for the e PleBocene & asumed 1o have been about 25 m below the average sea level for that
perial. Sea bevel during the lasi glcia ] masimum (21— 18 ka) briefly decresed io 130 m below prssent sea level.
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North Spit Necanicum .

(1) Columbia River south jetty to Tillamook Head; 26 km
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Columbia River Sediment Dispersal

Fig. 4. Conceptual model of sediment dispersal within the CRLC. The ColumbiaRiver has been thedominant source of sediment to the littoral cell throughout the Holocene, having fed
the beaches, coastal plains, bays, and continental shelf. Seasonal reversals of longshore sediment transport occur along the beaches of each sub-cell.
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(2) Tillamook Head to Cape Falcon; 14 km




Bayocean Spit

(3) Cape Falcon to Cape Meares; 25 km
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Data SIO, NOAA, U.S: Navy, NGA, GEBCO

(4) Cape Meares to Cape Lookout;
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(5) Cape Lookout to Cape Kiwanda; 13 km




(6) Cape Kiwanda to Cascade Head; 13 km




(7) Cascade Head to Cape Foulweather; 22 km




Siletz River, bay, and sandspit




Siletz River, bay, and sandspit
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"The Inn At Spanish Head invites
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oceanfront lodging and /mbﬂ
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(7) Cascade Head to Cape Foulweather; 22 km
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(8) Cape Foulweather to Yaguina Head; 7 km




(9) Yaquina Head to Cape Perpetua; 37 km
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(10) Cape Perpetua to Heceta Head; 14 km
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(11) Heceta Head to Cape Arago; 83 km
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(12) Cape Arago to Coquille Point; 16 km
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(13) Coquille Point to Blacklock Point; 25 km




(14) Blacklock Point to Cape
Blanco; 4 km
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(15) Cape Blanco to Port Orford Heads; 10 km
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(16) Port Orford Heads to Humbug Mountain; 7 km
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(17) Humbug Mountain to Sisters Rocks; 6 km




(18) Sisters Rocks to Hubbard Mound/Otter Point; 8 km




(19) Otter Point to Cape Sebastian; 17 km
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(20) Cape Sebastian to Crook Point; 7 km
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(21) Crook Point to Cape Ferrelo; 15 km
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Slide comments are attached to the slide number.  If there are is no slide number, there were no comments associated with that slide.

2. These are the topics for the 2-hr lecture/discussion, which will be followed by an easy 2-hr field trip.

3. Back in the 1960s people fought to keep Oregon beaches open to the public.  And the people won.

4. As a result, there are no fences, no developments on OR beaches, and everybody is free to visit any beach, any time, and enjoy it and study it in any manner

7. Currently the Oregon coast is about 2:1 sandy beach:rocky shore.  Rocky shore is associated with erosion resistant headlands, usually basalt based, while the sandy beaches lie between headlands.

8. At the moment, the Oregon coast consists of pocket beaches (sandy) bordered by rocky headlands.

(In the past this was not the case.  During the last ice age, the OR coast was close to 100% sandy beach backed by an immense dune field.)

But right now, we have a series of about 20 to 25 pocket beaches, which are also called littoral cells.

There are 22 official littoral cells on the Oregon coast. By official, I mean they are explicitly defined in OR statute law.

A littoral cell is an enclosed segment of shoreline within which the sand is trapped and can't be transported to the N or S out of that cell.  Generally if the headlands extend more than a 1km or so from the general shoreline trend, then they block sand movement.

Let's look at them all, courtesy of Google Earth

9. Nehalem River

Trask, Wilson rivers empty into Tillamook Bay

Parabola dunes at Tillamook bay and Nehalem Bay

Bayocean spit disaster due to jetty construction.

10. Littoral Cells = Pocket Beaches


11. Oregon coast different from past. Last Glacial Max = sea level decrease, exposed sediment, old continental shelf = now dunes


Huge dune sheet 20-40Km wide dunes, no headlands and only 1 or 2 littoral cells b/c no rocks uncovered


Oregon Coast during Glacial Maxima of Late Pleistocene.  Shows 50m and 130m isobaths (or depth contours) = solid lines


The average depth for the closure, e.g. limit of littoral transport at 75m = dashed line.


Graph inlay shows change in sea level height below the present during the 20,000 to 80,000 years before the present

(See Peterson et al. 2007 for more information for Oregon coastal dune sheet)

13. Columbia River sediment.  River water discharge is one cubic mile every 9 days.

Also the Necanicum river, estuary.

Snowy plover nesting area at Necanicum spit.

14. Arrows indicated magnitude and direction of sediment dispersal


16. Nehalem River

Trask, Wilson rivers empty into Tillamook Bay

Parabola dunes at Tillamook bay and Nehalem Bay

Bayocean spit disaster due to jetty construction.

17. Major erosion just north of Cape Lookout in 1982-3 and 1997-98 El Ninos, and it hasn't returned to previous state.  The Netarts Spit may be breached in the next El Nino.

19. 14.5% of shoreline in this littoral cell has been hardened in the last 20 years, as exemplified by Neskowin Beach.

25. Aerial Spanish Inn


