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



2 {2) EUROPEAN BEACHGRASS (3) SEASHORE BLUEGRASS--BEACH PEA YELLOW SANDVERBENA
{cyclic

‘ (1) AMERICAN DUNEGRASS--
7

cyclic hummock) {unstable sand) ‘* - = {eyelbe hummock)
~- I
"""'-. - !f
- Fi
dr / earl . wet
y . Y y
L.
2 e (7Y SICKLE-LEAVED RUSH--SPRINGBANK (8) SLOUGH SEDGE--PACIFIC |
{4) RED FESCUE--DUNE GOLDENROD |—— | (6) RED FESCUE--SEASHORE LUPINE CLOVER SILVERWEED _ |
{dry, sctive sand) (dry to modst, no sanding water) {1 1o 3 mos. sianding waier} (4 1o & mos. standing water) |
b —
° (14) HOOKER WILLOW-- PACIFIC
(13) KINNIKINNIK--SILVER MOSS () SALAL--EVERGREEN HUCKLEBERRY WAX-MYRTLE
{dry, insctive sand) (dry to maist, mo sanding water) {moksi, some standing waler)

-
e m e ————————————

(16) LODGEPOLE PINE/BRISTLY
MANZANITA

(wery dry, ridge tops}

(15) LODGEPOLE PINE/WESTERN
RHODODENDRON
{dry, ridge slopes and sand plaing)

(17) SITKA SPRUCE--LODGEPOLE PINE/ :
HOOKER WILLOW/OREGON )
BEAKED MOSS {___tm LODGEPOLE PINE/SLOUGH SEDGE ‘

(moiat, deflation plains) (standing water)

late

(20) DOUGLAS FIR/WESTERM {21) WESTERMN HEMLOCK-SITKA (19) WESTERN RED CEDAR/SMOOTH l
RHODODENDRON SPRUCE/SALAL/DEER FERN LABRADOR-TEA |
{dry, dune ridges, dlopes, sand plains) (molst, defllation pleins) . _!uﬂdinl walerh . |

*———

Figure 39. General successional relationships of sand dune plant communities of the Pacific Northwe
coastal dunes. Plant communities resulting from stabilization plantings are not included, nor a
plant communities found only on the sand dunes south of Bandon, Oregon. The number in parenthes
before each plant community refers to the number of that community in Table 8. The solid line (——
shows the mus*li'.hcumnun and obvious successional pathways. The dashed line (------- ) shows the le
common or possible pathways. Wiedemann, 1984
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TarLe 3. Relative importance values of dominant species in t

Pioneer Herbs Shrub
H 1T IT1 IV
Segments
Spenies 1 2 3 4 5 B 7
Concolonlus soldunelly I, T
Abronie latifoli . Esch, 1 1 1
Franserig chamizsonie Less 1 1 T? 1
Cavex maerocephale Willd 17 11 12
Gleknia Leiorarpe Math, 20 19 5 T
Poa macrantha Vas, 22 15 19 5 1
Lypinue liftoralizs Dougl, 2 5 12 18 T
Polygonum parenychia Q. & 8 1 T 3
dire praccor L. 12
Cerastium holosteoides Frieg Bafe sand 6
Festuca rubra L, ]
Poa confiniz Vas, 4
Hypocherts radicafe L 6
Holcus funalus L. 2
Rumer aeeloscla L. 1
Aehillen mitlefolinm 1., 2 7 T
Anaphalés marparidecee (L) B, & H. 1 T 3
Ammaophila arenarta (1.) Link 5 V.4
Pragaria chilenets (L.} Duch, 10 5

Kumler, 1969






Communities

L IT 11 v v ¥I VII | VIII | IX
Begments
Ipecios W 1 3 4|5 |6 |7 iE ERERERE | 13 ’ 14 | 15 | 18

Finus condortn Loud.k 2 ] 16 14 13
Picen silchenais (Bong.} Careb 2 4 3 1
Arctostaphiyes wa-nrei (L) Spreng. 4 2 T 4 T T 2 1
FPleridium aguilinus, (1) Kuhn, var '

pubescens Toderw. 1 15 16 15 3 u B 4 13 14 3 10 1n
Gaultherie shallon Pursh. r 17 10 13 24 3 24 21 a7 36 30 16
Feetntum ouatum Porsh, ] L] 26 25 a2 38 a2 47 a0 23 5 3
Arclostaphylos columbiana Piper 3 9 23 b 4 12 5
Rhododendron smocrepiyllum G, Don, 2 4 ] 15 16 ] 5 15 7 2
Myrica califprmics C, & B, 1 5 b 1 B 12 b b i} T
Eubus # acropetales C. & 8. 2 yy T il 3
Polystichnm muniltym (Kaull) Peesl, & 13
Struthiopleria apteant {1..) Weis. 1 4
Maianthomem b folium DO, var. Bombschatioum

{Gmel) Jeps. i 14
Vacetntdumn paves folivem J, T, B, £
Fubus parvifiorus Nuth, 1
Other vegetaticn 12 3 16 3 2 1 1 1 4] -
Bare arounds a7 40 45 21 37 33

Kumler, 1969



TasrLk 4. Relative importance values of {ree species in the various segments® of the ordination

Comrmunities
v v Y1 VIII
Brpments
Species T g 10 11 13 15
. 9,
Finyz cortorte Loud. uh g a5 ﬁ
Pirer sifchenstz (Bong.) Carr, T2
Tsune heterophulla (Raf)) Sarg. 0 o
Peewdofsupa menziesis (Mirah,) Franco 5 t 5 Q
5
8 segment 18 generally the average value of three adjacent stands along the gradient. D
(D) XX X
< - =
2l = =
e &
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< I
)
O
o
et
o
(0))]

Kumler, 1969
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Figure 56. The Dune Landscape. 1 Ocean. 2 Foredune. 3 Deflation plain. 4

Beachgrass hummocks. 5 Transverse ridges. 6 Oblique dunes. 7 Retention ridge.
8 Forest. (Kellerman.)
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\ Abronia latifolia (native)
yellow sandverbena | yellow sandverbena
unknown Co.; locality unknown; 0m; 43.6592° N -124.2057° W % Curry Co,; Langlois
June 16, 1976 = photo by Julie Reinwand Kierstead May 4, 1983 OFP confirmed
© 1976 Barbara & Glenn Halliday courtesy of Oregon Flora Project & © 1983 Julie Kierstead Nelson courtesy of Oregon Flora Project

- > s - e y ) . . L i-' “" g '«'\'-. g — 4 e s —




It 2 :

s =t e ey

| Abronia latifolia (native)
~ yellow sandverbena
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! photo by Bruce Neil Newhouse June 21, 2005 OFP confirmed
© 2005 Bruce Newhouse courtesy of Oregon Flora Project
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Photos: Andrea J. Pickart

Pickart, 2008

Fig. 1. The native dune grasses Leymus mollis and Poa macrantha mix with forbs, including Abronia latifolia (yellow sand verbena) and
Lathyrus littoralis (beach pea), on the foredune at the Lanphere Dunes Unit, Humboldt Bay National Wildlife Refuge.




Wiedemann and A.M. Wiedemann and A.]. Pickart
Pickart, 2004
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Fig.4.1. Parabola dunes at Humboldt Bay, northern California. View is to the south. The

distance from shore to parabola tip exceeds 1000 m. (Photograph by A. Wiedemann, June
1983)




Wiedemann and
Pickart, 2004

Fig. 4.2. The winter transverse dunes of the central Oregon coast. View is to the south,
the dunes moving toward the observer (note slip faces). Average crest length is about
1000 m and height above dune base can exceed 50 m (Cooper 1958) (Photograph by Ore-
gon Dept. of Transportation, May 1972)



A.M. Wiedemann and A.]. Pickart

Wiedemann and
Pickart, 2004

Fig. 4.4. Typical steep profile foredune vegetated with Ammophila arenaria prior to
restoration. Humboldt Bay, California. (Photograph by A. Pickart)
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Fig. 6a.An Ammophlla -dominated foredune at the l.anphere Dunes in February 1992,
prior to restoration (members of the California Conservation Corps are beginning the
removal process). Pickart, 2008




Fig. 6b. The same location in July 2001, five years after restoration work was completed.
Pickart, 2008




Fig. 10. Restored foredune grassland at the Lanphere Dunes Unit, Humboldt Bay National
Wildlife Refuge. Pickart, 2008
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CMNP July 2010 5 natural dune communities


Slides:


2. Successional relationships among sand dune plant communities.  Plant species that colonize early are found at the top of the diagram with those well adapted for dry habitats on the left and wet habitats on the right.  Late successional plants (those that replace previous established plants) are found on the bottom of the diagram.  Solid lines are the most common sucessional routes.


4. Fig. 2. Aerial infared (gray scale) photograph of dunes and coastal development, located just south of Florence, Oregon (see FLOR dune sheet in Fig. 1).  Active transverse and parabolic dunes (white shade) have migrated landward, abandoning foredunes and deflation-plain wetlands (darker shade) along the beach (figure left). The Holocene dunes have invaded forested terrain (darker shade) that developed on the Pliestocene dune sheet. The Pleistocene dune sheet and underlying marine terrace are dissected by coastal streams. Barrage lakes (black shade) fill tributary valleys that are now blocked by the Holocene dune sheet. Geohydrologic and geotechnical properties of the coastal plain soils are controlled by the dune-sheet deposits.

(see Hacker et al. 2008 for more info. On dune grass invasion ecology in the Pacific NW).

5. Pollen profiles from bogs in Hauser and Newport, OR that just show what species have been around the last 7000 years or so, and there's a negative relationship between pine (Pinus) and the later successional species.  Pollen profiles from bogs, Hauser, Newport, Gearhart, Ilwaco and others in washington.  

6. More pollen profiles with their depth in the bog.  Note Pinus versus later succeeding species.

43.0469859, -124.4249853  bog 2 south of bandon well west of 101

43.5169223, -124.2318837 bog 1 just south of lakeside, on old 101, couple miles north of N SLough

7. Pollen profiles from Gearhart, OR


8. Succession starts on bare sand with the pioneers.  Progresses to herbaceous meadow, no more bare sand, grasses cover the ground w other herbs.  Then shrubs move in, and eliminate all the previous herbs (next slide).

9. Seashore lupine = Lupinus littoralis, initial, early colonizer


10. Common beach dune plants and their presence in different successional communities, early (I) to late (IX) succession communities

(see Wiedemann and Pickart 2004 for more info. on the coastal temperate zone)

14. This is the slough sedge - pacific silverweed community of Wiedemann, only there is just slough sedge (Carex obnupta) in this pic. 

(see Pickart, 2008 for more information on restoring grasslands of N. California)

15. mostly slough sedge Carex obnupta 

(see Wiedemann and Pickart 2004 for more info. on the coastal temperate zone)

16. Purple sand verbena = Abronia angustilfolia

(see Pickart, 2008 for more information on restoring grasslands of N. California)

17. Abronia latifolia = Yellow sand verbena 

(see Pickart, 2008 for more information on restoring grasslands of N. California)

18. Abronia latifolia = Yellow sand verbena

(see Pickart, 2008 for more information on restoring grasslands of N. California)

19. Cakile maritima in Europe (European sea rocket) invasive on East and West Coast of North America.


Outcompetes American searocket, Cakile edentula 


Cakile edentula on the left, C. maritima on the right (more dissected leaves) 


21a. Left: Ammophila breviligulata 

Middle: A. arenaria 

Right: Elymus mollis 

Scale: _____________________  3 cm


American beachgrass has a short truncate ligule, European beachgrass has the spectacular long ligule split down the middle giving two dry pointed extensions, in this case 3.5 cm long, and the American dunegrass also has a short truncate ligule, but it usually lacks the red pigmentation and has wider leaves, more bluish and waxy on top.  The leaves of the American beachgrass are also about twice as wide usually as the European beachgrass, and usually have a noticeably yellower shade of green.

21b. American beachgrass Ammophila breviligulata on the left, and Elymus mollis (native dunegrass) on the right. This shot is from the foredune at Gearhart where the American beachgrass dominates. 

25. Ammophila arenaria = Europoean Beachgrass 


