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Resource Equivalency Analysis for Murre & Puffin

New Carissa Spill, February 1999

The New Carissa oil spill killed approximately 226 Common Murres and Puffins in February 1999.

Resource equivalency analysis (REA) is used to evaluate the direct loss (birds killed) and indirect loss

(two generations of lost reproduction) over time.  Details on the method used are provided in the report for

Marbled Murrelets in the Seabirds section.  The scaling and results of restoration projects are provided in

the Restoration Results section.  Complete citations are provided in a separate References section.  All

figures are converted to 2004 values (present value, or PV) using a 3% discount rate.  The injury results

and REA inputs are provided in the tables below. 

 

Injury Results

Table 1

Total Lost Bird-Years (Debit)

Interim Losses Lost Bird-Years in PV

Direct Injury 2,464.37

       1  Generation 2,981.01st

     +  2  Generationnd 2,392.98

= Total Indirect Injury 5,373.99

Total Direct & Indirect Injury: 7,838.36
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Table 2

Direct Injury by Age Class*

 *Totals are rounded by the computer; hand calculations may not sum to those presented.
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Table 2 (continued)

Direct Injury by Age Class*

 *Totals are rounded by the computer; hand calculations may not sum to those presented.
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Table 3

Indirect Injury*

                          *Totals are rounded by the computer; hand calculations may not sum to those presented.
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Table 3 (continued)

Indirect Injury*

                     *Totals are rounded by the computer; hand calculations may not sum to those presented.
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REA Inputs

Table 4

Injury, Life History & Demographic Parameters

 Parameter REA Value Reference

Species
Common Murres

Puffins
Morgue database

# shorebirds killed  (carcasses in

hand)
106 Morgue database

# injured (rehabbed birds) 26 Rehabilitation records

Estimated direct mortality

(includes injured birds)
226 Morgue database; Ford et al. 2001

Confidence in mortality estimate High Ford et al. 2001

Age Distribution of Birds Killed

(estimate)

14.6%  0-1 year old

37.6%  1-5 years old

47.8% 5-20 years old

Nevins & Carter 2003 

Average life span 24.5 years
Mean life span calculated using 

adult survivorship of 0.95

Age of first breeding 5 years
Hudson 1985; Nur et al. 1994; DeSanto &

Nelson 1995

Expected years of breeding 19.5 years Average lifespan – Age of first breeding

% of adult females that breed 90% Manuwal & Carter 2001; Hudson 1985

# eggs/nest 1
Hudson 1985; Nur et al. 1994; DeSanto &

Nelson 1995

Nesting success (% of nests that

successfully fledge a chick)

85%

0.85 fledglings/pair
Manuwal & Carter 2001

Fecundity 0.38 Nur et al. 1994

year 0-1 survival 0.40 Nur et al. 1994; Russell 1999

year 1-2 survival 0.80 Nur et al. 1994

year 2-3 survival 0.87 Nur et al. 1994

year 3-4 survival 0.92 Nur et al. 1994

year 4+ survival 0.95 Nur et al. 1994; Ainley et al. 2002

Threatened or Endangered? No – 

Locally overpopulated? No – 

Additional factors affecting

recovery

None – 

Source: Research and data were provided by Mike Szumski, Natural Resource Damage Assessment/Spill Response,

US Fish & Wildlife Service, US Department of the Interior, 2600 SE 98th Ave., Suite 100, Portland, OR, 97266-

1398, August 24, 2004, and finalized on May 5, 2005.
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Table 5

Murre and Puffin Population Information

% of Total Population  Age Age Distribution of 226 Birds* Annual Survival Rate

14.6% 0–1 32.9960 0.40

37.6%

1–2 21.2440 0.80

2–3 21.2440 0.87

3–4 21.2440 0.92

4–5 21.2440

0.95

47.8%

5–6 56.3907

6–7 26.9547

7-8 12.8844

8-9 6.1587

9-10 2.9439

10-11 1.4072

11-12 0.6726

12-13 0.3215

13-14 0.1537

14-15 0.0735

15-16 0.0351

16-17 0.0168

17-18 0.0080

18-19 0.0038

19-20 0.0018

20-21 0.0009

21-22 0.0004

22-23 0.0002

23-24 0.0001

24.5 0.0000

Total: 226

*Totals are rounded by the computer; hand calculations may not sum to those presented.


