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About Me

Hawaii Pacific University
Nancy Foster Scholar
Masters Thesis:

Persistent organic pollutants in the Hawaiian monk
seal (Monachus schauinslandi) from the main
Hawaiian Islands

Field research supervisor
- PIFSC Hawaiian monk seal program



Olympic Coast
National Marine
Sanctuary

* Designated in July 1994
« 3,310 square miles

* Extends 25-50 miles
seaward of coastline

* Diverse Habitats

* Important Key species



Seabirds in OCNMS

OCNMS utilized by ~100 species of seabirds
Many nest in areas adjacent to OCNMS

Many are protected by federal and state laws
— Endangered Species Act
— Migratory Bird Treaty Act
— Washington state law

Surveyed annually via NOAA ship
Seasonal surveys on r/v Tatoosh




Summer Surveys:

Year

1995
1996
1997
1998
2000
2002
2004
2005
2007

Ship

R/V MacArthur |
R/V MacArthur |
R/V MacArthur |
R/V MacArthur |

N/V Agate Passage
R/V MacArthur Il
R/V MacArthur Il
R/V MacArthur Il
R/V MacArthur Il

Dates

July 20 — 27
June 27 —July 9
July7-21

June 24 —July 5
June 16 — 25
June 11 -19
May 22 — 31
June4-13

June 28 — July 10




Survey Methods

14 Transects
» 1-2 observer
« 300m survey width

* Data Recorded:

*Species
Number
eLocation
*Behavior



Priority Species

Common Name Scientific Name Protective Status Egluar:i(;/aence g;ﬁi?j;rr;
Black-footed albatross |Diomedea nigripes MBTA, FE Common N
Sooty shearwater Puffinus griseus MBTA XELyn dant N
Pink-footed shearwater | Puffinus creatopus MBTA Common N
Northern fulmar Fulmaris glacialis MBTA Abundant N
Fork-tailed storm petrel | Oceanodroma furcata MBTA Abundant Y
Brandt's cormorant Phalacrocorax pelagicus |MBTA, WSC Uncommon Y
Cassin’s auklet Ptychoramphus aleutica |MBTA, FSC, WSC |[Common Y
Rhinoceros auklet Cerorhinca monocerata MBTA Common Y
Common murre Uria aalge MBTA , WSC Abundant Y
Tufted puffin Lunda cirrhata MBTA, FSC,WSC |Uncommon Y

Protected categories:

FE Federally Endangered, under the Endangered Species Act.

FSC Federal Species of Concern, under the Endangered Species Act

MBTA Migratory Bird Treaty Act
WSC Washington State Candidate




Questions:

What is the relative distribution of seabird species in
OCNMS?

How does this distribution vary in space and time?

4
QUESTIONS

What variables are associated with variations in
frequency, distribution and density within the sanctuary?

Are species increasing, decreasing, or remaining stable
within sanctuary waters?




Data Challenges

ifferent data collection software

ifferent survey techniques

Varying levels of

processing

o) | i S Table Toals E”
Q) =
— 2 Home | Create  ExtenalData  DatabaseTools  Acrobat Datasheet Fle Edt View Go Geoprocessing Customize Windows Help
Lb\//’ = . Calibri - |11 - = ﬂ = New ¥ Totals 4l j? W7 Selection - £ | £ Ell x Q EE | Dan?  iE =
T B L B I UIEE=E M| | eHsave  Wspeling %) ¥ Advanced ~ Location: |R:AGIS_Library\Birds mdbbseabird_yr1 395ASEABIRDSS_MERGE v
View Paste = :=|[at Refresh Filter
< : A -l L |2 - — all~ | X Delete ~ EMore ~ T sl
Views |Clipboard ™ Font ) Rich Text Records Sort & Filter Catalog Tree 2 X [contents| Preview Dascsiokion
- - - - - - + ¢+ Tin ~ - . = bird_yr1995 ~
Tables <« ID Transect # Latitude Longitude ht »|r~ s~ Tin » |Deci ~ Year_t EEZT;;J:'S [ OBUECTID1® | Shape' | TRANSECT = LEG_ | VEAR_ | Mol
02point lattice identity  Table * 1 47.399315 12444352 7 11 19 7:11  7.18 2004 & thal o5, den 3 1]pont 19950102 |NOAA MoArthur 1 1985
Date Created: 2/8/2006 9:17:37 PN 2 47.399681  124.442223 7 11 39 711 7.20 2004 (=) bfal_s5_ine — i z:m 1:22’8133 Egii mzi:m 1 132:
Date Modified: 2/8/2006 ; ; o -
: . 3 47.400032  124.440933 7 11 59 711  7.20 2004 u Trort oo 0105 THOAR Mo rthr o0
18JUN02S" ImportErrors  Table 4 47.400368  124.439651 7 12 19 712  7.20 2004 N 5 Point ABES0I06  NOAA MoArthur 1 qass
gate ﬁfﬂ;‘;ﬂgl- 2004 11:28:11 ... 5 47.400715  124.438362 7 12 39 712  7.22 2004 B & [Point 1995-0107 MOAA MeArthur 1] 1988
ate Modified: 19/ :
J— ] 6 47.401081 124437096 7 12 59 7:12  7.22 2004 - 7 |Point 1995-0108  NOAA McArihur 1] 1ees
18JUN02_DLOG_raw_data Table . | & |Point 1995-0110 NOAS MeArthur 1 1995
Date Created: 1, 812 7 47.401432 124435822 7 13 19 713 7.22 2004 ] o Port 19850111 NOLA MoArhar 21 1808
Date Modified: 1/8/ 3739 .. 8 47.401768 124434601 7 13 39 713 7.23 2004 H 10 Poirt 19350112 |NOAA MoArthur 2| 1ass
imported directly from the datab... g9 47.402115 124.433434 7 13 59 713 7.23 2004 [ comu_ss | 11 |Paint 1895-0113 NOAR McArthur 2 1995
2002_JUN18 old lat longs  Table 10 47.402451 124432327 7 14 19 714  7.23 2004 D comu_s5_den = 12 |Point 19950205 INOAA MoArthur 3| 1985
Date Created: 1/20/2004 1:44:45 .. ' ’ : g (=) comu_95_line H 13 Foint 19950206 |NOAA Modrthur 3| 1985
Date Modified: 1/27/2004 10:09 11 47.402733 124431198 7 14 39 714 7.25 2004  frsp_95 M 14 Paint 10050208 NOAA Medrthur 3| 1998
Iat longs from D-log did not ¢oi... 12 47.403004  124.430145 7 14 59 7:14  7.25 2004 [ gwgu_95 ] 15 [Point 19850208 INOAA Modrthur 3] 1935
== ] v 16 Point 1995-0211 MOAS MeArthur 4 1995
s 2] b 95 —
=25 ZWZDataCup.y . T.able 13 47.403263  124.429115 7 15 20 715  7.25 2004 ) hﬂm:uu,95 u oo e I T e S
g::: rtir;:l‘:lc:dﬁ,elif%gaslllg;gi-- 14 47.40353 124.428108 7 15 40 7:15 7.27 2004 s ;s N 18 |Paint 1995-0216 NOAR McArthur 4 1995
2001 - = : 15 47.403801  124.427048 7 16 0 716  7.27 2004 gt N 19 Peirt 1995-0231 NOAR MeArthur 5| 1995
raw_data able 16 47.404018  124.426094 7 16 20 7:16  7.27 2004 kin 55 u 20 |Polnt 1995-0232  INOAA MoArthir 51 1895
Date Created: 4/5/2007 1:47:56 PM . 1832 H 21 Paint 1995-0301 NOAA MeArthur 99| 1995
Date Modified: 4/5/2007 25211 .., 17 47.404198 124425117 7 16 40 7:16  7.28 2004 midpoints95 1 22 Pairt 19350303 |NOAA Modrthur 93 1995
=5 2005_Data_raw Table 18 47.404369 124424187 7 17 0 717  7.28 2004 midpoints95_join 23 Paint 19950317 |NOAA Medrthur 6 1995




&N  Binning method

1995-1997: Data collected by hand, lat/long
recorded every 15 minutes.

1998-2000: Lat/long collected and
converted to 15 minute bins.

2002-2007: Location data used

All years converted to 3 kilometer bins for this
project.
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Final Methods

* Final Method:
— 3 kilometer bins
— Density (# birds/area)
— Compare years (graphically)
— Focus on four Priority Species to start

* 6 Environmental variables examined (Regression analysis):
— Sea Surface Temperature (2000, 2004, 2005)
— Chlorophyl-a (1998-2005)
— Depth
— Latitude
— Distance to land
— Distance to shelf break (200m isobath)



Oceanographic Data:
Environmental Data Collector (EDC)

e Sea Surface Temperature:
— Pathfinder Ver 5.0 4.4 km grid, night, monthly

* Chlorophyl-a (Ocean color):
— Sea-viewing Wide Field-of-View Sensor (SeaWiFS)
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Black-footed Albatross (BFAL) Northern Fulmar (NOFU)
Phoebastria nigripes Fulmaris glacialis

Pink-footed Shearwater (PFSH) Sooty Shearwater (SOSH)
Puffinus creatopus Puffinus griseus



Preliminary Results

Number of birds observed /survey day

BFAL NOFU PFSH SOSH
1995 27.7 22.3 33.1 258.7
1996 24.6 771.4 21.3 898.0
1997 32.9 210.0 14.1 263.6
1998 24.3 301.8 20.9 300.9
2000 55.6 27.6 26.6 1,500.8
2002 23.5 38.7 38.0 3,551.7
2004 45.9 53.6 54.1 253.6
2005 24.8 5.9 16.3 182.0

2007 27.4 7.0 53.9 681.2
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Look at more species

Next Steps
Compare years:

' A
— ANOVA

— Control for effort k 4

Get more robust SST and Chlorophyll data
Investigate additional drivers/variables
— Wind? Current? Prey availability? Upwelling?

Incorporate near-shore survey data
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Questions?

MY CARTOONS.ORG




