Readme (4 June 2003, updated 13 December 2010)

This CD contains copies of raw data on rodents and mustelids collected by CM King and colleagues, now freely available for anyone interested to refer to provided they contact me at c.king@waikato.ac.nz to discuss their plans – I would not want to tell them what to do, but it would help me to help people to avoid duplicating effort if I know who is doing what with the data. Wendy Ruscoe at Landcare Research has a copy of the pre-updated CD but I do not know if she ever did anything with it.

I opened access to the data in case they might still be of any potential use to people working in the same areas, especially in the light of new techniques such as improved statistical analyses (already used to re-examine the live-trapping data for probability of capture, and the Pureora survey for probability of detection and patchy distributions) or to provide historic samples of DNA. But the collections have their idiosyncracies so it is important that I get the chance to explain the background and limitations of the datasets. If anyone finds any errors I would also be keen to know about them and so be able to warn others. Given the number of transcriptions the potential for error is worth remembering and I regrettably haven’t had time to check every entry back to the original – but could still do so for any specific enquiries.  I would also appreciate the opportunity to be involved in any future project, especially if it is publishable, because it is easy for people unfamiliar with how the data were actually collected to make reasonable assumptions that influence the analysis but are not in fact correct. 

The process of digitising all the systematically collected data took a long time but is now complete. The following table explains the origins, relationships and published papers based on the data on this CD:

	
	
	Mice
	Rats
	Stoats

	National Parks Stoat Survey 1972-76, carcases
	Reference
	-
	-
	King and Moody 1982()


	
	File names
	
	
	npss.xls

	Fiordland/Craigieburn 1972-82, carcases
	Reference
	King 1982()

	King and Moller 1997()

	
 ADDIN EN.CITE 
(King 1983; Powell and King 1997)


	
	File names
	FL+CB Mouse data.xls
	Fiordland rats.xls
	P&K.xls



	Fiordland 1979/80, live captures
	Reference
	-
	-
	King, Davis et al. 2003


( ADDIN EN.CITE ; King and McMillan 1982)


	
	File name
	-
	-
	Davis3.xls

	Pureora 1982-87, carcases
	Reference
	King, Innes et al. 1996a()

	Innes, King et al. 2001()

	King, Flux et al. 1996()


	
	File names 
	Rodent autopsy.xls

Rodent field.xls
	Rodent autopsy.xls

Rodent field.xls
	Pureora stoats.doc


There is also a small file of data on ferrets and weasels from Pureora. 

The original specimens (dried skulls only) are deposited at Te Papa (Fiordland and Craigieburn, all species, plus National Park Stoat Survey) and Auckland Museum (Pureora, all species). 

1. Eglinton and Hollyford Valleys, Fiordland National Park, plus Craigieburn forest Park, Canterbury.

File name: P&K.xls
N=793 stoats Fenn trapped and collected 1973-78, most aged to year by tooth sectioning, with body and skull measurements, and classed by whether each was born after a beechmast year or not. The 1979/80 stoat peak was observed by live trapping. The analyses were originally reported by King 1983()
 and Powell & King 1997. The raw data were later used for modeling by Wittmer, Powell et al. 2007()
 and King & Powell unpublished()
, and the published parameters used in independent models by Barlow 2002()
, Barlow & Barron 2005()
 and Choquenot 2006()
. 
Abbreviations:

SITE and ID are both needed for identification, and were allocated at autopsy

BIRTHYR year of birth deduced from date of death plus age 

CAPMON Month killed (1=January, 12=December)

CAPYR year of death

AGEYR Age assuming born in October and annual cementum lines laid down in April-May (teeth sectioned and read by Matson’s)

BODYWT complete weight incl gut, g.

LENGTH head and body length, mm

CBL  Condylobasal length, mm

1-GROWING females under 6 mn old and males under 15 mn

2-FULLGROWN  females 7-35 mn old and males 16-35 mn

 3-OLD both sexes aged 36 mn or older

Reproductive data (CL number of corpora lutea; plus ovary and testis weights) 

2. Pureora Forest Park

Four data files used in the analyses of a five year survey (1983-7) reported in a set of four papers 
 ADDIN EN.CITE 
(Innes, King et al. 2001; King, Flux et al. 1996; King, Innes et al. 1996a; King, Innes et al. 1996b)
: The data were reanalysed using site-occupancy analyses and patchiness indices by Watkins et al 2010a(; 2010b)
. 
A. File name: Field.xls 

N=5281 records of trap status by month, year, habitat, trap number, trap type, trap night, species (8 species) plus ages, sex and weight of captures. 

Key: Mm, mouse; Rr, ship rat; Rn, Norway rat; Me, stoat; Mn, weasel; Mf, ferret; Fc, cat; Ee, hedgehog; “Lucky”, unidentified escape, trap set off and left empty.

B. File name: Rodent autopsy.xls

N=2177 dissection records of ship rats R, Norway rats N, and mice M by trap site and date

Key: 

Morph, ship rat colour morph, see Handbook of NZ Mammals rear end papers for coloured illustration; 

Popn, identifies members of peak cohorts; 

distroad, distance from trap site to nearest road;

Autby, initials of person performing the dissection; 

Age, toothwear class (see Handbook);  

Wtexcst, body weight after removal of paunch; 

Nscars, number of uterine scars; perf, whether vagina perforate; 

Preglact, pregnant and lactating; bred, has it ever bred; 

Remb; no resorbing embryos; 

Premb, crown-rump measurements of live embryos; 

scrotest, were the testes scrotal or not; 

vistubes, were the epididymides visible or not; 

test. lth, test.wdth, length and breadth of testes; 

all other abbreviations self-explanatory but do ask if unsure.

NB The study areas were originally labelled A (logged native forest roadside), B (unlogged native forest interior), D (exotic forest, 2 age classes) and F (logged native forest interior), with the suffixes R for rodent trap lines and S for stoat trap lines. In the published papers the line names were changed, but the original abbreviations AR, BR, DR, FR, AS, BS, DS remain in the database.

C. File name: Rodent Field.xls

N=2200 records giving further details of captures of rodents (3 species) incl actual date, whether still alive when found, parasites noted (F=flea), whether the carcase was scavenged or the tail damaged or scarred, whether the skull and stomach were kept, which method used to determine age, toothwear index (see Handbook), trapnight number (since traps last set), measurements.


D. File name: SITE.xls

N=268 listings of site characters for trap positions – altitude, slope, physiography, drainage, height and density of vegetation, distance from trap to escape cover, distance from trap to a road, % canopy cover.

3. Livetrapping records

File name: Davis3.xls

N=391 records of live captures and recaptures of stoats in 4 study areas in Fiordland, collected in two post-seedfall summers 20 years apart (1979/80 and 2000/01). 

These data were used in the analyses reported by King and McMillan (1982), Purdey (2002), and King et al (2003), and then independently by Bartolucci & Pennoni 2007()
. 
Additional information:

Column A Round. 

Rounds 1-9 in the Eglinton and Hollyford valleys, as described in King & Macmillan 1982 Table 1.

1 = Nov 20-23 1979 (ie, traps set on Monday 19th; inspected daily rebaiting where necessary Tues-Thurs; locked open after inspection on Friday 23rd)

2= Nov 27-30 1979

3= Dec 4-7 1979

4=Dec 11-14 1979

Long break due to field assistant diverted to Borland project 18th-21st

5=Jan 1-4 1980

6=Jan 8-11 1980

7=Jan 15-17 1980 (Borland 18th)

8=Jan 22-25 1980

9=Jan 29-Feb 1 1980

10=Any time from Feb 2 1980 to latest record, August 21 1981. Includes animals recovered dead for any reason. No daily trap checks. 

Round 11=a one-off 12 day livetrapping programme in the Borland and Grebe valleys, December 12-23 2000. (NB the ms says the traps were set out on 12th, actually they were set out on 11th and first inspected on 12th). 

Round 12= Fenn traps set at the same sites as the live traps, run from 16 to 28 January 2001. 

I’ve used the term “Round” as Steve Davies preferred but in my publications I distinguish between a round, one daily trip around the trap line, and a session, a series of daily trips separated by longer periods when the traps are left unset. 

Column B Year

Column C Date

1979-80: Actual dates where known, or at least the range of possibles. Some give month only. 

2000: Day 1= Dec 12; ….Day 12=Dec 23. 

Column D Study area

1=Eglinton Valley

2=Hollyford Valley

3=Borland Valley

4=Grebe Valley

Column E Tag number

Given separately for each capture, including tag replacements as noted. The F is irrelevant and can be dropped. 

Column F Sex

1=male

2=female

3=unknown

Column G Age

1=young of the current year

2=adult (born previous year)

3=unknown

Column H Teats of females, if known (marginal value, delete if unhelpful)

1=visible (=adults)

2=not visible (=young)

3=not recorded

Column I Body Weight

Measured in field on live anaesthetised animals except in round 11 (a great loss – we forgot to pack a Pesola balance and were too far away to get one in), or in lab on dead ones. Note how the live weights of individuals often declined through successive captures. I’d like to see this looked at more closely with a GLM model controlling for the effects of growth. See Table 7 in Powell & King 1997 

Column J Livecapture class

1=First capture

2=Recapture within the same round as the previous one

3=Recapture in a different round from the previous one

4=Recapture with one or more tags lost

Column K Fate

1=released alive

2=died in livetrap or under anaesthetic

3=escaped without a tag

4=recovered dead other than in a livetrap

Column L Trap

Trap number. Prefixes E and H for Eglinton and Hollyford valleys. Spacing 400m, one trap per site.  NB some individuals genuinely did transfer from one valley to the other so don’t discount these records as mistakes.  After February 1980, Fenn traps were set at the same sites plus additional sites past the end of the live trap line. 

In round 11, trap numbers 1-11 were in the Borland Valley and the rest (12-28) in the Grebe. There were 2 sites at each station, hence trap numbers have a and b suffixes. In December there was a live trap at one site and a tracking tunnel at the other site at each station. Spacing between stations 1000m, between the two sites at each station 10-50 m.  In January 2001, 2 Fenn traps were set at the same sites (4 per station) for the 12 days 16-28 Jan. 

Column M Time

Time found in live trap, if known. In rounds 5-8, many times are late in the day, because we had only one trapper working alone and it took all day to process the huge catches. 

Column N Carcase

Carcase number given at autopsy. Prefix FL stands for Fiordland. By quoting the number given you can get various additional data since I still have all the lab sheets. 

Column O Notes

Additional info, supposed to be self-explanatory but if it isnt please ask. You should be able to get a lot of info about how things were done from the published papers but again, if you are puzzled about anything, just email or phone me. 

You will probably find that the numbers don’t exactly match those in the King & McMillan paper, because I have rechecked all the records and included some that had been excluded then for various reasons. I also have all the original hand-analysed data including a map of all recapture records in the time and space co-ordinates in which capture was possible. 

4. FL+CB MOUSE DATA

File name: FL + CB mouse data.xls

These data (n=739) were transcribed from the original autopsy sheets to edge-punched cards by CMK some time in the late 1970s, and from there to this electronic file by Piran White in November 2001. Suggest anyone who wants to use them contact me to check for potential conflicts, but in general I’m all in favour of multiple use of the same data to address different questions, and Piran did not expect to keep first-option rights for more than a year or so. 

NB Since the data have been transcribed twice, errors are possible – please beware, and notify me of any you find.

For comments on the data listing and description of variables, place cursor on red triangle. 

Specimens with ED (Ecology Division) numbers within the range 1963-2658 were processed by Mike Fitzgerald in the days when DSIR was building up a national rodent collection and dishing out metal tags with these numbers on. We used the tags to ID skulls going through the dermestid colony but they have since dyed the bone material a fetching shade of blue.

5. FIORDLAND RAT DATA

File name: Fiordland rats.xls

These data (n=125) have also been transcribed twice, from sheets to cards in the mid 1990s and from cards to electronic file in late 2002. They represent two main data sets plus a couple of oddments.

The series prefixed S dates from mid 1975 to late 1976, and represents the Fiordland members of a much larger series of rats from several different national parks, collected by rangers and sent to Massey for examination by John Skipworth in about mid 1976. The autopsy numbers are his, and the general lack of details reflects the early stage of our thinking about rats – we were interested only in whether or not the guts contained feathers and/or shells, and John collected measurements and morph data purely as extras. The date, sex and general location were recorded but not trap numbers, age or reproductive details. Some were exulans, which I have highlighted. 

The series prefixed HM were autopsied and recorded in full detail by Henrik Moller. They include all rats systematically collected during the 1976/77 seedfall event, except one batch which was lost in transit. 

The three labelled HFR (Hollyford rats) probably also belong to the Skipworth collection but I am unsure now of that or why they were numbered in a different series. If the variation in the numbering is confusing the whole series could be sorted into date order and numbered again from 1 so long as the present numbers are retained in case of queries.

The ED (Ecology Division) numbers are within the range 1963-2658 assigned to them by Mike Fitzgerald in the days when DSIR was building up a national rodent collection and dishing out metal tags with these numbers on. We used the tags to ID skulls going through the dermestid colony. 

Abbreviations:

Rr ship rat, Rex kiore. 

Trap types and numbers as on lines described in King 1983.

Age classes as in Handbook

Measurements in mm

CL (corpora lutea) and CA (corpora albicante) should probably be ignored

Testis position S scrotal, I inguinal A abdominal

Epidid (epididymides) = “tubes”, if visible supposed to indicate sexual maturity

There is also a digital file of minimal rat data from Westland and Egmont, and a few more on hard copy from other places (see section 7).

6 PUREORA STOATS

This small dataset has unaccountably been copied only as a Word document, probably because it was once part of P&K.xls but was deleted from there and stored separately because the Pureora collection was described in a different paper. This file is set up in the same way as the P&K one except that Pureora is not a beech forest so there is no column for seedyear (Y/N).

Abbreviations as in the P&K file:

SITE and ID are both needed for identification, and were allocated at autopsy

BIRTHYR year of birth deduced from date of death plus age 

CAPMON Month killed (1=January, 12=December)

CAPYR year of death

AGEYR Age assuming born in October and annual cementum lines laid down in April-May (teeth sectioned and read by Matson’s)

BODYWT complete weight incl gut, g.

LENGTH head and body length, mm

CBL  Condylobasal length, mm

1-GROWING females under 6 mn old and males under 15 mn

2-FULLGROWN  females 7-35 mn old and males 16-35 mn

 3-OLD both sexes aged 36 mn or older

Reproductive data: CL counts were not available for Pureora and the gonad weights have not been added here.  

7. NATIONAL PARKS STOAT SURVEY

File name: npss.xls

The National Parks Stoat Survey collected data from 14 study areas (including all the 10 national parks of the time) between 1972 and 1976. The mainframe digital files underlying NPSS King and Moody 1982()
 were destroyed soon after Murray Efford completed the analysis in 1978,  and the data survived only on edge-punched cards until mid 2001. Robbie McDonald then helped to get them re-entered to disc, but the resulting files have not been checked back to the original data. Since these collections were made non-systematically from National Parks rangers, the data are less likely to be useful but I include them here to alert people to their existence, and if anyone wants to make serious use of them, eg for a historic DNA survey, I still have the original necropsy files. 

This file contains the original data series from all the 14 study areas, including Craigieburn and Fiordland, up to 1976 when my technician Jenny Moody left DSIR. The extended data set that collected stoats through the 1979 seedfall and analysed by Powell & King (see Section 1) was for Craigieburn and Fiordland only.

Filename: Egmont + Westland rats (incomplete).xls 

Minimal data on rats collected from two parks (Westland and Egmont), including date, sex and body weight, are included here. More data on these rats, and on rats from other places, may be available in hard copy if needed, but were collected only non-systematically as bycatch in stoat traps.

SOURCE PAPERS

Barlow ND, Barron MC (2005) Modelling the dynamics and control of stoats in New Zealand forests. Science for Conservation 252, 1-40. 

Barlow ND, Choquenot D (2002) Predicting the impact and control of stoats: a review of modelling approaches. Science for Conservation 191, 1-46. 

Bartolucci F, Pennoni F (2007) A class of latent Markov models for capture-recapture data allowing for time, heterogeneity, and behavior effects. Biometrics 63(2), 568-578. 

Choquenot D (2006) Bioeconomic modelling in conservation pest management: effect of stoat control on extinction risk of an indigenous New Zealand passerine, Mohua ochrocephala. Conservation Biology 20(2), 480-489. 

Innes JG, King CM, Flux M, Kimberley MO (2001) Population biology of the ship rat and Norway rat in Pureora Forest Park 1982-1987. New Zealand Journal of Zoology 28(1), 57-78. 

King CM (1982) Age structure and reproduction in feral New Zealand populations of the house mouse (Mus musculus), in relation to seedfall of southern beech. New Zealand Journal of Zoology 9, 467-479 (with correction in next issue). 

King CM (1983) The relationships between beech (Nothofagus sp.) seedfall and populations of mice (Mus musculus), and the demographic and dietary responses of stoats (Mustela erminea), in three New Zealand forests. Journal of Animal Ecology 52, 141-166. 

King CM, Davis SA, Purdey DC, Lawrence B (2003) Capture probability and heterogeneity of trap response in stoats, Mustela erminea. Wildlife Research 30, 611-619. 

King CM, Flux M, Innes JG, Fitzgerald BM (1996) Population biology of small mammals in Pureora Forest Park: 1. Carnivores (Mustela erminea, M.furo, M nivalis and Felis catus). New Zealand Journal of Ecology 20(2), 241-251. 

King CM, Innes JG, Flux M, Kimberley MO (1996a) Population biology of small mammals in Pureora Forest Park: 2. The feral house mouse (Mus musculus). New Zealand Journal of Ecology 20(2), 253-269. 

King CM, Innes JG, Flux M, Kimberley MO, Leathwick JR, Williams DS (1996b) Distribution and abundance of mammals in relation to habitat in Pureora Forest Park. New Zealand Journal of Ecology 20(2), 215-240. 

King CM, McMillan CD (1982) Population structure and dispersal of peak-year cohorts of stoats (Mustela erminea) in two New Zealand forests, with especial reference to control. New Zealand Journal of Ecology 5, 59-66. 

King CM, Moller H (1997) Distribution and response of rats Rattus rattus, R. exulans to seedfall in New Zealand beech forests. Pacific Conservation Biology 3(2), 143-155. 

King CM, Moody JE (1982) The biology of the stoat (Mustela erminea) in the national parks of New Zealand. New Zealand Journal of Zoology 9, 49-144. 

King CM, Powell R (unpublished) Effects of culling on fluctuating populations of stoats (Mustela erminea) 

Powell RA, King CM (1997) Variation in body size, sexual dimorphism and age-specific survival in stoats, Mustela erminea (Mammalia: Carnivora), with fluctuating food supplies. Biol J Linn Soc 62(2), 165-194. 

Watkins AF, McWhirter JL, King CM (2010a) Patchiness in distribution of rodents and mustelids in New Zealand forests. Wildlife Research 37, 13-18. 

Watkins AF, McWhirter JL, King CM (2010b) Variable  detectability in long-term population surveys of small mammals. European Journal of Wildlife Management 56(3), 261-274. 

Wittmer H, Powell RA, King CM (2007) Understanding contributions of cohort effects to growth rates of fluctuating populations. Journal of Animal Ecology 76, 946-956. 



