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SAN JUAN COUNTY FORAGE FISH ASSESSMENT PROJECT 
 

DISTRIBUTION OF POTENTIAL SURF SMELT AND PACIFIC 
SANDLANCE SPAWNING HABITAT IN SAN JUAN COUNTY  

 

INTRODUCTION 
 
 
This report represents the second phase of the San Juan County Forage Fish Assessment 
Project.  The project was initiated to identify those nearshore habitats supporting forage 
fish spawning within the county so that these habitats can receive an appropriate level of 
protection as residential and commercial development of the coastal region continues.  
Maintaining these habitats is important to the viability of the more visible marine 
populations that contribute to the unique value of islands, including Pacific salmon, 
bottomfish, marine mammals and birds.   
 
The first phase of the project was reviewing existing information of forage fish 
occurrence and habitat use within the county and developing protocols for identifying 
forage fish spawning habitat.  That initial phase led to a report issued in June 2000 
(Moulton and Penttila 2000). 
 
The objective of the second phase is to identify and map potential forage fish spawning 
habitat within the county and notify owners of adjacent property of the potential 
existence of sensitive habitat in or near their waterfront property.  It is anticipated that the 
third phase of the project will involve sampling the potential spawning habitat to identify 
those areas actually utilized. 

 

METHODS 
 

HABITAT MAPPING 
 
Identifying the potential spawning habitat consisted of: 
 
1.   examining oblique aerial photographs of the San Juan County shoreline, 
2.  identifying beach areas suspected to contain a substrate capable of supporting 
spawning, 
3.  mapping the candidate areas on USGS topographic sheets, and 
4.  transferring the information to data files compatible with the county’s GIS data base. 
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The effort was restricted to potential surf smelt and Pacific sand lance spawning areas, 
because these species utilize the upper beach zone, which is particularly vulnerable to 
impacts from development. 
 
The aerial photography was obtained in June and July 1986 by WDOT.  The photographs 
were taken from offshore looking onshore approximately perpendicular to the beach.  
The photography focused primarily on sand and gravel beach areas, with less coverage of 
rocky areas.  Plan view photography from 1983 was examined for those areas not 
covered by the oblique photographs. 
 
Surf smelt and Pacific sand lance spawn in sandy or mixed sand and fine gravels in the 
upper beach region (Penttila 1999, Moulton and Penttila 2000).  All areas that appeared 
to contain such fine-grained sediments were included in the initial mapping effort.  This 
information was transferred to 1:24,000 scale USGS topographic sheets covering San 
Juan County.  Each mapped beach was assigned a number so that information for a 
particular beach could be linked.  The numbering system consisted of the name of the 
island and a sequential number running from 1 to the total number of beaches containing 
potential spawning habitat. 
 
On May 9, a visual survey was conducted of Shaw Island beaches to verify the 
information obtained from the interpretation of aerial photographs.  Dan Penttila of 
Washington Department of Fish and Wildlife participated to provide his interpretation of 
mapped habitats and to obtain bulk samples (see Moulton and Penttila 2000) of selected 
Shaw Island beaches. 
 
The GIS files, in Arcview format, covering SJC shoreline, roads, contours, wetlands, 
streams, and lakes were obtained from SJC GIS personnel.  The mapped potential habitat 
from the USGS sheets was then input to GIS format using Arcview 3.2.  If the placement 
of a beach in the county’s shoreline file was not clear, the original aerial photography 
was re-examined to clarify position. 
 
PUBLIC OUTREACH 
 
After all potential spawning beaches were entered into digital format, the landowner 
parcels were overlain on the shoreline and all parcels not contacting a potential spawning 
beach were deleted.  This created a layer solely of parcels associated with potential 
spawning beaches.  The resulting data table was linked to a data file containing names 
and addresses of the property owners and exported to a separate table consisting of the 
list of owners. 
 
The preliminary list of owners was culled of culled listings for the same owner, state or 
federal lands, and parcels for which no useable address could be identified.  The 
remaining entries form the master list of owners whose properties border potential 
spawning areas for surf smelt or Pacific sand lance.   
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A letter explaining the project was mailed to each property owner on the master list.  This 
letter also seeks permission to access the adjacent beach from the owner’s property 
during the field assessment phase of the project. 

 
 

RESULTS AND DISCUSSION 
 
 

DISTRIBUTION OF POTENTIAL SPAWNING AREAS 
 
Previous sampling by WDFW identified a number of beaches used for spawning by surf 
smelt and Pacific sand lance (Figure 1).  Also shown on the figure are the beaches that 
were sampled using the bulk sampling method (see Moulton and Penttila 2000) but failed 
to yield eggs at the time of sampling.   
 
Potential spawning habitat for surf smelt or Pacific sand lance was identified on 24 
islands (Table 1).  Lopez Island had the greatest amount of potential habitat, followed by 
San Juan and Orcas islands.  Waldron had the highest percent of shore classified as 
potential spawning habitat (64.3 percent), with Lopez second (40.1 percent). 
 
The visual survey of potential spawning habitat on Shaw Island resulted in 13 beaches (or 
17.8 percent) being removed from the initial list of 73 beaches that were selected based 
solely on interpretation of aerial photographs.  It is expected that a similar reduction in 
the number of beaches can be achieved on the other islands through an on-water field 
verification. 
 
The mapped potential spawning habitat and list of adjacent landowners have been entered 
into Arcview data files based on the San Juan County GIS database and has been 
transmitted to that group for county use.  An example of the type of detail provided is 
illustrated for False Bay, San Juan Island (Figure 2).  Each beach is uniquely identified 
and is tied to individual land parcels.  Any updating of information for a particular beach 
can be readily added to the data file, or the beach can be deleted if further examination 
indicates the beach does not provide suitable spawning habitat. 
 
PUBLIC OUTREACH 
 
The distribution of potential spawning beaches in relation to adjacent land parcels is 
shown in Figures 3 through 12.  The identified potential spawning habitat bordered 2,156 
property parcels (Table 2).  The distribution of parcels by island reflects the character of 
the potential spawning beaches, i.e. the islands that have extensive beaches have more 
land parcels per beach.  Among the larger islands, Shaw and Orcas have a low ratio 
because most of the potential spawning areas are small pocket beaches. 
 
Information on the parcels was used to generate the mailing list needed to contact the 
respective owners.  Some of the parcel owners held multiple parcels, while others were 
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government agencies.  The list of owners was reduced to 1,747 private owners, which 
formed the master mailing list. 
 
The letter mailed to each of the identified land owners is attached as Appendix B.  Based 
on the recommendations of the San Juan County MRC, the letter will be modified and 
mailed prior to initiating field surveys of the potential spawning beaches. 
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Table 1.  Distribution of potential spawning habitat for surf smelt and Pacific sand lance 
in San Juan County based on interpretation of oblique aerial photography.1  
        
               
 Number of Potential Habitat Island Perimeter Percent  
Island Beaches (feet) (miles) (feet) (miles) Habitat  
Lopez 90 134,289 25.43 334,607 63.37 40.1%  
San Juan 138 112,573 21.32 393,849 74.59 28.6%  
Orcas 172 88,102 16.69 407,963 77.27 21.6%  
Waldron 12 37,940 7.19 58,998 11.17 64.3%  
Shaw 60 31,910 6.04 136,276 25.81 23.4%  
Decatur 15 25,606 4.85 65,704 12.44 39.0%  
Blakely 19 23,942 4.53 64,427 12.20 37.2%  
Henry 20 22,133 4.19 57,380 10.87 38.6%  
Stuart 15 13,410 2.54 78,597 14.89 17.1%  
Johns 9 6,095 1.15 22,078 4.18 27.6%  
Sucia 12 5,470 1.04 62,261 11.79 8.8%  
Satellite 11 4,408 0.83 15,396 2.92 28.6%  
Obstruction 8 2,311 0.44 15,290 2.90 15.1%  
Turn 4 2,018 0.38 5,521 1.05 36.6%  
Jones 6 1,949 0.37 15,802 2.99 12.3%  
Patos 7 1,935 0.37 19,911 3.77 9.7%  
Crane 8 1,766 0.33 14,214 2.69 12.4%  
Matia 7 1,638 0.31 17,980 3.41 9.1%  
Pearl 1 1,555 0.29 6,531 1.24 23.8%  
Brown 5 1,355 0.26 8,273 1.57 16.4%  
Charles 2 790 0.15 7,223 1.37 10.9%  
James 3 773 0.15 12,332 2.34 6.3%  
Canoe 3 518 0.10 6,021 1.14 8.6%  
Center 1 163 0.03 10,576 2.00 1.5%  
               
1  Shaw Island beaches were subjected to an on-water visual verification, which reduced the  
potential habitat from 73 beaches to 60 beaches.    
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Table 2.  Number of land parcels bordering potential spawning habitat for surf smelt and  
Pacific sand lance in San Juan County based on interpretation of oblique aerial photography. 
     
         
  Number of Number of Parcels per 
 Island Beaches Parcels Beach 
 Lopez 90 619 6.9 
 San Juan 138 462 3.3 
 Orcas 172 431 2.5 
 Shaw 60 127 2.1 
 Henry 20 107 5.4 
 Waldron 12 101 8.4 
 Blakely 19 91 4.8 
 Decatur 15 69 4.6 
 Stuart 15 46 3.1 
 Johns 9 33 3.7 
 Obstruction 8 17 2.1 
 Brown 5 15 3.0 
 Pearl 1 13 13.0 
 Crane 8 12 1.5 
 Center 1 3 3.0 
 Canoe 3 1 0.3 
 Charles 2 1 0.5 
 James 3 1 0.3 
 Jones 6 1 0.2 
 Matia 7 1 0.1 
 Patos 7 1 0.1 
 Puffin 1 1 1.0 
 Satellite 11 1 0.1 
 Sucia 12 1 0.1 
 Turn 4 1 0.3 
     
 Totals: 629 2,156 3.4 
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 Figure 1.  Distribution of forage fish spawning habitat based on WDFW sampling, 1989-1999.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 3.  Distribution of potential forage fish spawning habitat in eastern Orcas Island.   
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