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Executive Summary 

 
This Effectiveness Evaluation report documents the success of Yellow Sand-verbena 
transplant measures implemented on January 23, 2007.  Shoreline revetment work in 
January 2007 involved recovery of approximately 27 m2 of Yellow Sand-verbena habitat 
and 15 m2 of other dune habitat species, which subsequently relocated within 140 m2 of 
suitable shoreline habitat built prior to construction. Field study evaluating the success of 
transplant measures carried out 5 months later evaluated the establishment of the Yellow 
Sand-verbena plant in the transplant areas including the condition of the emergent foliage 
and approximate quantity of individual plants.  The Effectiveness Evaluation also 
compared growth of transplants to undisturbed Yellow Sand-verbena growing in similar 
habitat outside the project area.   
 
A total of 203 Yellow Sand-verbena plants were recorded within the 2 transplant areas 
including 181 individual plants between Section 22-23 and 22 individual plants between 
Section 18 – 19.5.  Other native shoreline plants successfully transplanted include 
Lupinus littoralis, Polygonum paronychia, Elymus mollis and Cakile maritime. The 
estimated 140 m2 of suitable Yellow Sand-verbena and Sand Verbena Moth habitat 
constructed in January 2007 appears to be stable and supporting Yellow Sand-verbena 
plants, many of which have propagated from manually planted tuber fragments salvaged 
during the relocation effort.  The average measured Yellow Sand-verbena diameter of 
emergent leaves corresponded closely to adjacent undisturbed Yellow Sand-verbena 
growing outside the project site.  Shoot and flower development of transplants appeared 
to be slower compared with Yellow Sand-verbena growing outside the transplant site.  It 
is expected that the transplanted Yellow Sand-verbena will successfully bloom as most 
plants were in the bud stages of flower development at the time of survey.  This report 
satisfies documentation of transplant measure success as the second and final reporting 
phases of DNDs SARA Permit 35 issued by Canadian Wildlife Service.   
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1. Introduction 
 
Evidence of shoreline erosion has been documented through periodic monitoring initiated 
in 1993 along portions of Goose Spit that is occupied by Department of National 
Defence.  Based on 9 survey sections located over the narrowest portion of Goose Spit an 
average 3.9 m of southeast facing shoreline has been lost with as much as 7.2 m of 
erosion in some areas.  Without counter-measures in place continued erosion was 
expected to compromise HMCS Quadra infrastructure as well as dune habitat supporting 
the monophagous Sand-verbena Moth, which is dependant throughout its life stages on 
the Yellow Sand-verbena plant.  Accordingly, erosion counter-measures and mitigative 
measures to protect YSV habitat were prescribed over 2 adjacent reaches of shoreline 
totalling an estimated 200 m.  A rock revetment feature occupying a footprint area of 
approximately 1,460 m2 was constructed from January 15 to 30, 2007.  On January 23, 
2007 an estimated 27 m2 of Yellow Sand-verbena habitat and 15 m2 of other dune habitat 
species was recovered from the construction site and relocated to transplant beds built 
during preceding days.  A Komatsu PC270 LC excavator equipped with a clean-up 
bucket was used to implement the recovery and transplant procedures, which occurred 
without incident and resulted in an estimated 5-fold gain in suitable habitat for Yellow 
Sand-verbena.   
 
A subsequent study of the effectiveness of the project carried out on June 8, 2007 
evaluated the establishment of the Yellow Sand-verbena plant in the transplant areas 
including the condition of the emergent foliage and approximate quantity of individual 
plants.  The effectiveness evaluation also compared growth of transplants to Yellow 
Sand-verbena growing in similar habitat outside the project area.  This report satisfies 
documentation of transplant measure success as the second and final reporting phases of 
DNDs SARA Permit 35 issued by Canadian Wildlife Service.   
 
Data for this Effectiveness Evaluation was collected on June 8, 2007 and documents the 
success of the Yellow Sand Verbena (YSV) transplant measures completed on January 
23, 2007.  Erosion counter-measures were implemented over 200 m of shoreline shown in 
Figures 1 & 2.  Compensation for displaced and disturbed YSV and Sand Verbena Moth 
(SVM) habitat was achieved by constructing an estimated 140 m2 of suitable habitat 
giving rise to an estimated 5:1 replacement for the 27 m2 of displacement during 
construction (Figure 2).  An estimated 12 YSV plugs from Section 21 were planted in a 
30 m long transplant bed (Section 22-23) and 1 YSV plug from Section 24 was 
transplanted to a 40 m long transplant bed (Section 18 – 19.5).  The success of the 
transplant measures is based on the quality of emergent foliage in the transplant areas and 
comparison of plant density against adjacent YSV habitat as the quantity of YSV plants 
in each plug was difficult to estimate.  Construction of the transplant beds and YSV 
transplant methods is detailed further by Wong (2007)1. 
 
                                                 
1 Wong, R. 2007.  Shoreline Protection Project Affecting Sand-verbena Moth – Construction Monitoring 
Report. Prepared for Department of National Defence. 19 pp.  
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2. Evaluation Methods  
 
The transplant areas were delineated in the field using wooden stakes, which also 
prevented unnecessary disturbance to YSV habitat during construction.  Wire stake flags 
were also used during the transplant works to mark locations of salvaged and manually 
planted YSV tuber fragments.  Table 1 summarizes the success of the transplanted YSV 
plants, which were quantified manually by counting the emergent foliage within the 2 
transplant areas located between Sections 22-23 (60 m2) and Sections 18-19.5 (80 m2).  
Leaves and/or shoots radiating from a buried tuber were considered a single YSV plant.  
Leaf and shoot condition was recorded and compared relative to YSV plants growing in 
adjacent undisturbed habitat.  Presence of flowers or flower buds was noted for 
transplanted YSV plant as an additional indicator of condition.  Evidence of disturbance 
by way of insect, deer or rabbit browse, erosion and trampling by foot traffic was also 
noted.  Other native shoreline plants such as Elymus mollis and Cakile maritime relocated 
during transplant efforts are also noted in Table 1.  Photo posts and transect locations 
were established for both transplant sites to assist future monitoring efforts. 
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Figure 1.  
Location 
map 
showing 
Goose Spit 
in Comox, 
Vancouver 
Island, BC 
where 
recovery 
and 
transplant of 
YSV took 
place.
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Figure 2.  
Site plan 
showing 
locations of 
recovery & 
transplant 
sites and 
photo posts
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3. Results 
 
Table 1 summarizes the results of the YSV transplant success and also compares YSV 
growth along adjacent undisturbed habitat outside of the revetment site.  181 individual 
YSV plants were recorded within the transplant bed built between Section 22-23.  The 
average YSV leaf diameter measured over 9 sample sites within the 60 m2 transplant area 
was estimated at 41 mm, which corresponded closely to adjacent YSV growing outside 
the transplant site (Photos 1-18).  YSV growing outside the transplant site built between 
Section 22-23 had shoots that were on average 1.5 times longer compared to transplanted 
YSV.  While YSV studied at all 9 sample sites between Section 22-23 showed flower 
structure development, approximately 11% of the transplanted YSV were in bloom 
compared to 78% plants in bloom outside the transplant site.  Other native shoreline 
plants successfully transplanted include Lupinus littoralis, Polygonum paronychia, 
Elymus mollis and Cakile maritime.  Emergent vegetation of other native species was 
evident at the time of survey, however immature leaf structure of some plants prevented 
positive identification.  The single YSV plug relocated to a 40 m long transplant bed 
located between Section 18 – 19.5 appeared to be successfully supporting 22 YSV as 
well as Elymus mollis & Cakile maritime (Photo 19).  YSV plants within this transplant 
bed appeared to be having similar flower development at the bud stage.  Disturbance to 
YSV appeared to be minimal within both transplant sites, however disturbance 
potentially caused by wind erosion was evident at 2 sample sites (Photo 11 & 13). 
 

4. Discussion 
 
Table 2 summarizes current compliance status to specific terms and conditions required 
of SARA Permit 35 issued for this project, which authorized displacement of an 
estimated 32 m2 of YSV habitat.  The estimated 140 m2 of suitable YSV and SVM 
habitat constructed in January 2007 appears to be supporting a significant number (>200) 
of YSV plants, many of which have propagated from manually planted tuber fragments 
salvaged during the relocation effort (Photos 20-23).  The emergent leaf growth of the 
transplanted YSV plants compares closely with YSV plants located outside the transplant 
area.  Shoot and flower development of the transplanted YSV however appears to be 
slower compared to YSV plants located outside the transplant area.  It is expected that the 
transplanted YSV will successfully bloom as most plants were in the bud stages of flower 
development at the time of survey.   With the exception of minor segments prone to wind 
scour the overall shoreline revetment site appeared stable with no significant areas of 
settlement or erosion.   The conditional terms of SARA Permit 35 summarized in 
Appendix 1 are therefore satisfied provided that the transplanted YSV plants continue to 
flourish.  The survival rate of the transplanted plants over the course of the dryer summer 
months will generate important information for the proponent as the majority of the 
tubers were fragmented during relocation efforts and may limit productivity.  The 
ultimate success of this project will be determined with the long-term establishment of 
transplanted YSV.  In accordance SARA Permit 35, the proponent must replace 
transplanted YSV that fail to survive using suitable nursery stock.  
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Table 1.  Summary of effectiveness evaluation results for YSV transplant sites 
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Sections 22-23 60 181
1 40 50 30 160 Bu Bl none none Lupinus littoralis
2 45 30 50 140 Bu Bu none none Polygonum paronychia
3 52 35 130 110 Bu Bl none none Elymus mollis
4 50 40 170 60 Bl Bu none none Lupinus littoralis
5 35 55 95 205 Bu Bl none none
6 35 50 55 100 Bu Bl none wind
7 37 55 80 230 Bu Bl none wind
8 42 42 270 167 Bu Bl none none Cakile maritime
9 30 40 35 180 Bu Bl none none Cakile maritime

avg 41 44 102 150 11% 78%
Sections 18-19.5 80 22

1 40 none 80 none buds none none none
Elymus mollis        
Cakile maritime

Notes:

2. Data collected on June 8, 2007

4. Bu = budding f low ers; Bl = blooming f low ers

1. Duplicate sample sites measuring 200 sq mm w ere placed over random w ire flagged areas w ithin transplant 
site and an adjacent sites outside the transplant area

3. Number of YSV plants represents estimated number of individual tubers, w hich may produce several shoots 
w ith emergent foliage

5. Other native shoreline plants not recorded require follow  up identif ication w hen emergent vegetation is more 
mature

browse erosion other natives5
Plants2,3 

(#)

max leaf 
dia (mm)

max 
shoot 
length 
(mm)

flower 
struture4

Section/Sample1
Area 
(m2)
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Table 2.  Current status of proponent compliance to terms and conditions of SARA Permit 35 

No
 Terms/Conditions Compliance Required Actions or Comments 

1 Proponent will make reasonable attempt to transplant YSV 
and surrounding soil  

 Yes  
 In progress 
 No 

Completed per procedures summarized in Wong (2007)2
 

2 Create a minimum 96 m2 of YSV habitat (3:1 compensation 
ratio) on DND property through clearing and transplanting 

 Yes  
 In progress 
 No 

An estimated 27 m2 of confirmed YSV habitat was recovered and 
transplanted to 2 constructed shoreline recovery sites, which 
total approximately 140 m2 in area.  An additional 15 m2 of dune 
habitat containing other species and no YSV was also 
transplanted to the constructed recovery sites. 

3 
A qualified environmental professional must be present during 
the YSV transplant/recovery phase monitor construction and 
provide technical support. 

 Yes  
 In progress 
 No 

Rupert Wong, RPBio was present on January 23, 2007 during 
the entire transplant/recovery phase  

4 
Periodic post construction monitoring, sufficient to meet 
condition #7, is required to determine success of the 
transplant procedure 

 Yes  
 In progress 
 No 

Success of the transplant procedure measured by  
1. number of live YSV plants 
2. leaf/shoot development &  YSV flowering success 
3. condition of other transplanted natives 
4. stability of YSV transplant sites 

5 The proponent commits to re-vegetate with YSV nursery stock 
should some or all transplanted plants fail to survive 

 Yes  
 In progress 
 No 

Available constructed habitat not planted with recovered YSV 
serves as suitable habitat to implement re-vegetation of YSV 
nursery stock if required  

6 
A monitoring report documenting construction phase aspects 
of the recovery/transplant, to be submitted no later than March 
8, 2007 

 Yes  
 In progress 
 No 

Wong (2007)2 

7 An additional report documenting success of the transplant 
due June 15, 2007 

 Yes  
 In progress 
 No 

This report recommends further monitoring to capture YSV 
success over dryer summer months and beyond. 

8 
Make reasonable attempt to further reduce disturbance to 
YSV and SVM habitat by making field modification during 
construction to design & layout 

 Yes  
 In progress 
 No 

Alternate methods were used for narrow portions of the 
southwest revetment area with confirmed absence of YSV, which 
involved lateral compression rather than cutting. 

9 
Per Section 73(3) (a-c), the proponent demonstrates that all 
reasonable alternatives to the activity have been considered, 
etc. 

 Yes  
 In progress 
 No 

See SARA Permit 35 (Appendix 1) 

                                                 
2 Wong, R. 2007.  Shoreline Protection Project Affecting Sand-verbena Moth – Construction Monitoring Report. Prepared for Department of National Defence. 19 
pp. 
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5. Recommendations & Observations 
 
The following recommendations and observations are made to assist future planning and 
decision making for projects involving recovery and transplanting of YSV and SVM. 
 
 Live YSV vegetation consisting of stems, shoots and immature leaves was visible 

on the surface in January and observed on all healthy plants.   
 
 While the recovery of YSV may cause some damage, substantially intact root 

fragments should be transplanted.  Buckets partially filled with moist sand can be 
used to collect and preserve YSV and SVM larvae.   

 
 YSV tubers vary in diameter and depth with some growing as deep as 1.2 m.  The 

mid sized excavator (PC270LC) used for this project appeared to be of sufficient 
size to recover the majority of the YSV root system.  Machines of smaller size 
would likely have less recovery success due to insufficient depth penetration. 

 
 The minimum target area used to evaluate YSV survival in the EM Report will be 

adjusted to 81 m2 (3:1 compensation ratio) to reflect the actual 27 m2 of displaced 
YSV habitat.  Constructed transplant areas that are surplus (built but did not 
receive transplants) will be used as needed to plant nursery stock, which will be 
proportionally replaced for transplanted plants that fail to survive. 

 
 An effectiveness evaluation of YSV relocation and transplant efforts should 

continue to monitor the condition of transplanted YSV plants over the course of 
dryer summer months as well as YSV propagation within the transplant sites over 
subsequent growing seasons. 

 
 Transplanted YSV have noticeably delayed shoot and flower development 

compared to adjacent YSV located in habitat immediately outside the transplant 
area. 

 
 Other native shoreline species have successfully transplanted from relocated plugs 

including Lupinus littoralis, Polygonum paronychia, Elymus mollis and Cakile 
maritime. 

 
 Placement of stable coarse woody debris over the shoreline improves success of 

YSV transplants by tempering erosive energy of wind, which can expose tubers 
embedded in the disturbed substrate. 
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6. Photograph Documentation 

Photo 1& 2. Sample 1 duplicate showing YSV growth on June 8, 2007 in transplant bed 
built between Section 22-23 (left) and YSV growth in shoreline habitat immediately outside 
transplant site (right). 

Photo 3& 4. Sample 2 duplicate showing YSV growth on June 8, 2007 in transplant bed 
built between Section 22-23 (left) and YSV growth in shoreline habitat immediately outside 
transplant site (right). 

Photo 5& 6. Sample 3 duplicate showing YSV growth on June 8, 2007 in transplant bed 
built between Section 22-23 (left) and YSV growth in shoreline habitat immediately outside 
transplant site (right). 

Effectiveness Evaluation Report for SARA Permit 35                                                                 page 11 of 17  



Photo 7& 8. Sample 4 duplicate showing YSV growth on June 8, 2007 in transplant bed 
built between Section 22-23 (left) and YSV growth in shoreline habitat immediately outside 
transplant site (right). 

Photo 9& 10. Sample 5 duplicate showing YSV growth on June 8, 2007 in transplant bed 
built between Section 22-23 (left) and YSV growth in shoreline habitat immediately outside 
transplant site (right). 

Photo 11& 12. Sample 6 duplicate showing YSV growth on June 8, 2007 in transplant bed 
built between Section 22-23 (left) and YSV growth in shoreline habitat immediately outside 
transplant site (right).  Wind erosion has exposed a growing YSV tuber. 
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Photo 13& 14. Sample 7 duplicate showing YSV growth on June 8, 2007 in transplant bed 
built between Section 22-23 (left) and YSV growth in shoreline habitat immediately outside 
transplant site (right).  Wind erosion has exposed a YSV tuber. 

Photo 15& 16. Sample 8 duplicate showing YSV growth on June 8, 2007 in transplant bed 
built between Section 22-23 (left) and YSV growth in shoreline habitat immediately outside 
transplant site (right).   

Photo 17& 18. Sample 9 duplicate showing YSV growth on June 8, 2007 in transplant bed 
built between Section 22-23 (left) and YSV growth in shoreline habitat immediately outside 
transplant site (right).   
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Photo 19. Sample 1 showing typical YSV 
growth on June 8, 2007 in transplant bed 
built between Section 18-19.5. Also showing 
successfully transplanted Elymus mollis &  
Cakile maritime. 

 
 

 

 

Photo 20& 21. Southwest view from photo post at Section 18 in Reach 5 showing 
transplant bed built between Section 18-19.5 before construction in Dec 06’ (left) and 
during effectiveness evaluation in Jun 07’ (right). 
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Photo 22 & 23. Northeast view from photo post at Section 23 in Reach 5 showing 
transplant bed built between Section 22-23 during transplanting in Jan 07’ (top) and during 
effectiveness evaluation in Jun 07’ (bottom). 
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Appendix 1.  Permit under Section 73(1) of the Species At Risk Act 
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