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The primary goal of our deer management plan as initially approved at the AGM 
in 2010 was to reduce the deer population to a level where the ecosystem would 
independently regenerate. An arbitrary target of an 80% reduction in the 
population was set because experts indicated we would see a definite change in the 
Island ecosystem. This translated into a target of 300 deer and we projected it 
would take 5 years to achieve. Now, 10 years later, we are close to that target, but 
it is clear that the ecosystem is still not at a point of healthy regeneration. This is 
the crux of our discussion about what to do with the deer population in the future. 
However, the point of this document is to assess the challenges, successes and 
failures of our efforts to control the deer population in the hopes that it allows all 
owners to understand what has happened historically and the efforts that have 
gone into driving down the deer population to the lowest level in 36 years. 
 
 

Estimating deer population numbers and controlling them are both notorious 
problems and the literature is full of accounts of repeated failures. Although 
knowing the population number does not really matter in itself, it is key to 
knowing whether or not removal efforts are succeeding.  

 
 The calculation of Sidney island fallow deer curves is similar to a financial 
conundrum we all face: do we have enough money in the bank for retirement? 
If you have $1 million dollars will it last 10 years? This depends on the interest 
rate and how much you spend each year. If you need $100,000/yr., then as long as 
you receive 10% interest rate you will continue to have $1 million in the bank. But 
what if you choose to leave the bank money alone for 8 years and take out 
$500,000 in years 9 and 10? You will have averaged spending $100,000 per year 
over ten years but now you will have $1,438,741 in the bank. However, if you do 
the reverse and take $5000,000 out in the first two years you will only have 
$55,000 remaining and will never last ten years. How much money you spend, 
when you spend it and the interest rate all factor in to determining how much 
money you need in the bank at the beginning. The bank principal is exactly the 
same as the deer population, the interest rate is the reproduction rate and the 
withdrawals are the deer we have removed from the island. But instead of trying to 
make the money (Deer) survive, we are trying to spend our way into debt (remove 



Deer as fast as we can). 
 
 Fortunately, we have excellent and detailed records of deer removals from 
1982-2018 so we know what our spending habits have been. If we can determine 
the reproductive rate, then we can calculate the actual population for each of the 
last 36 years. Even better, because the removals rates have been so variable the 
population has had periods of heavy stress placed on them and survived and this 
conveniently then narrows the possible solutions.  Finally, if we could determine 
the maximum reproduction rate possible, we can the calculate the MINIMUM 
number of deer that had to be on the Island each year since 1982. Think of money: 
with a high interest rate you need less capital to support your spending and with a 
lower interest rate you need more capital. 
 

By doing this we can then calculate the number of deer born each year and 
determine if the removals from that year were adequate to stop the population from 
growing or not. If the removals rate is UNDER this number then we know 
DEFINTIVELY THAT THE POPULATION WILL GROW. Fallow deer are well 
known to have only singleton pregnancies; in fact, when they are discovered to 
have multiple fawns, it is often reported in the world literature since it is believed 
to be rare. Female fawns born in the spring are assumed not to get pregnant in the 
fall rut. If we assume a 50/50 sex ratio, that all eligible females get pregnant and all 
deliver live healthy babies and that no deer ever dies by accidental or natural 
causes, then we have the maximal reproductive rate. Under these conditions the 
reproductive rate is 37%. We tested this model by counting the sex ratio from 
2008-2015, and sampled all the captured female deer in the spring to confirm only 
singleton pregnancies. These assumptions were remarkably reliable, but I have also 
run simulations changing the sex ratios and, multiple gestations up to 10% and a 
modest natural death rate. In general, these have only minor effects and do not 
influence the analysis of what happened on Sidney Island between 1982 and 2008. 

 
The 37% reproductive rate also has many surprising facts attached to it. Fist, 

this explosive birth rate means a small population can rapidly become a huge 
burden to the Island. For example, a mature deer population of 50 deer, half 
females, if left alone will equal a herd of 1,164 deer in 10 years. Or in another 
context, 9-10 extra deer on the Island in 2008 that we did not account for will 
result in 250 more deer on the Island today than we thought. As we project forward 
small differences in the numbers get magnified quickly, and is likely one of the 
reasons it is so hard to calculate populations correctly. But the reverse is also true: 
as we project backwards in time the differences minify by the same 37% per year.  
If we project backwards in time for 10 years we can achieve a 99% accuracy (e.g. 



Hindsight) while a looking back 5 years we have only a 95% certainty. But 
remember we are talking about the MINIMUM number of deer; our situation is 
likely worse than this.  

 
However, there is a second financial problem to solve. Suppose you receive 

a check of $100 every year. How much money do you have? That depends on the 
interest rate. What if you do not know the rate? Then perhaps you take out $250 
dollars from the account and then see how much your check is from the bank. If 
the check is now $75, then you know that the $250 was 25% of your money and 
that you had started with $1,000.  The same was done to the deer. Even if we did 
not know what the reproductive rate was we were removing a known number of 
deer each year and we could determine what effect we were having on the 
population if we could find a marked for their density. Parks Canada had embarked 
upon a deer pellet count method for calculating the deer population. This is a 
known and established sampling method. By looking at George Mercer’s data from 
2008-2009 and 2009-2010 when we had made large deer removals (728, 712) there 
was a measurable and reliable enough drop in the pellet counts for us to be 
confident we had a robust estimate of the deer population. By combining the 
growth curves by these two methods and looking at the data both forwards and 
backwards we could establish a reliable MINIMAL deer population curve that 
explained all of our known observations. This type of current sampling each year is 
used to test the model and ensure there is a consistent relationship between the 
model (MINIMAL NUMBER) and reality (ACTUAL NUMBER BY TODAY’S 
ESTIMNATES) This will be discussed in detail later. 

 
Having run these projections, we can evaluate how we have performed in 

removing deer form Sidney island. There have been 3 periods of major effort to 
remove deer, 1982-1992, 1993-2005, and 2008-2018.  

 
Between 1982 and 1992 Sallas Forest removed 3,473 deer for an average of 

315/yr. In 1982 the base population was 1,105 and by 1992 it was 1,085. The 
population had only diminished by 2%! This is because they were slow in 
removing large numbers of deer early and allowed the population to grow before 
then removing large number towards the end of the period. This is seen as a 
rightward skew in the historical graph recently updated by Vic Johnson. In the 
financial analogy, they delayed taking out their spending money until years 9 and 
10 and hence really did not affect the principal deer population. If you imagine that 
the removals were reversed, (that year 10’s removals were year 1 and vice versa)  
then they would have eliminated the deer in 5 years. Such a leftward skew in the 
removals would have dropped the deer population just like taking all your money 



out of the bank early. This of course would not have been possible because these 
removals would have dropped the population quickly and made it impossible to 
remove such a high percentage of the population. If they had simply removed an 
average of 315 deer from the first year they would have ended up with a base 
population of 122 deer in 1992! In the first 6 years of removals they were only 
removing 80-94% of the reproductive rate and this is what caused all the problems. 
In short, the deer population was repeated underestimated, removal rates were too 
low and the large removals were at the end simply because they were dealing with 
the excess population they had allowed to accumulate. This pattern repeats itself in 
the next effort. 

 
Between 1993 and 2005 Sallas Forest removed 5,427 deer for an average of 

417 per year. Unfortunately, the removals rates were again skewed to the later 
years and they spend most of this effort just cleaning up the mess. In fact, the 
population rose from 1,313 in1993 to 1,479 in 2005. If the removal rates were 
reversed they would have eliminated the deer in 5 years as well. But like the last 
period they underestimated the population and took too long to ramp up their 
efforts. Sadly, in 23 years they worked very hard to remove 8,900 deer AND YET 
THE POPULATION HAD GROWN FROM 1,105 TO 1,479. Remember that this 
is the absolute minimum number that could have been on the Island and that the 
correct number will be even higher than this. 

 
During the period from 1982-2008 all removals were from hunting of 

recreational hunting. There was also a period of commercial hunting. In these 27 
years there are only 7 years when the removal rate actually exceeded the 
reproductive rate of the deer. All 7 years were years that BOTH capture and 
hunting were employed. There was one additional year where a capture was 
employed but it was small (100) and the hunting yield was also only 83 for that 
year and they again fell behind the growth rate. 

 
The current effort to bring the deer population under control began in 2008 

and came as an initiative begun by Peter Pearse. It tells a very different story. For 
the first time we made a significant dent in the base population and dropped it well 
below 1,000 from a high of 2,161 in 1999 and 2,083 in 2008. There is of course 
uncertainty in what the current population is, but my best estimates place the 
number in a range between a low of 342 and a high of 548 by midsummer 2018. In 
other words, we have reduced the deer population between 75-83%, right in line 
with our original goal. 9 more deer in 2008 would account for this difference as 
would 9 more female deer above the 50/50 sex ratio, less than 0.5% of variation 
from the original projection. This was the result of fantastic cooperation among all 



owners and particularly required great commitment from the hunting community 
who were often the first to volunteer their time to the program, often at short 
notice. Sadly, but not surprisingly, it is also apparent that this population is still too 
high to allow healthy regeneration of the Island’s ecosystem. 

 
It is worth examining how we were able to achieve this end.  During the 9 

winters of operation 4,561 deer were removed for an average of 506/yr. and the 
large removals were front end loaded to quickly bring down the population. 
Capturing counted for 2,006 deer (44% of total) while Recreational Hunting took 
1,477 deer, 33% of the total. 657, or  14% of all removals of the deer captures were 
made available to owner non-hunters and hunters in a community slaughter 
program. Annual yields from the Recreational Hunt ranged from a high of 181 to a 
low of 145 over the 9year period. There was an annual average of 164 deer taken 
with a range of +/- 10%. The total yield for hunters did not really decrease during 
the entire period of time. Why were we so successful? 

 
First, the program began with bang with the largest removals occurring in 

the first years of the program. Instead of delaying and facing a greater number of 
deer we acted quickly and aggressively and got ahead of the reproductive rate. It is 
also worth stressing that this was a very closely run race with time. If we had 
delayed our efforts by one year the story could have been terrible. If we assume 
that in 2008-2009 we had taken off 398 deer, the same as the previous year, and 
then embarked upon the same annual removals in 2010 that we had begun in 2009, 
we would be facing a population today of 4,698 deer. We did not wait too long to 
start, and we began with large removals that set us on the course of real population 
reduction for the first time since 1982. 

 
The initial progress was built on a very successful capture program and the 

recreational hunt. As past years showed, this combination consistently resulted in a 
removal rate that was well above the reproductive rate; in 17/18 years when both 
programs were run we were successful in exceeding the reproductive rate. Neither 
program alone could achieve this goal, but in tandem they did. 

 
But the path to today’s low numbers was not a straight path downwards. In 

the years 2012-2014 the population decreased from 1,295 to 1,159. This is only a 
10% reduction. Yet during this time we had doubled, even quadrupled our capture 
efforts and our removals ranged from 430 to 329. At first, we thought the 
decreasing yield was because the population was decreasing but other 
measurement parameters were not decreasing, and we became suspicious that the 
population plateaued. In the annual removals the sex ratio remained 50/50 but the 



capture was collecting a greater number of males that was almost exactly offset by 
a greater number of females in the hunt. In our deer pellet monitoring across the 
Island we established that there were subpopulations of deer. Females roam in a 
smaller territory and were less likely to return to the capture fields when they were 
empty. We worried that there were too many safe havens outside the regular 
hunting zones that were not reached by either capture or hunting. Previously we 
had tried to establish more remote capture sites such as the Burnt Snag location 
and although we had Islands Trust approval to put in a temporary facility the 
proposal was vetoed at our AGM. We suggested that there could be expansion of 
the hunting zone territory and put forward 4 different proposals. In the end it was 
felt that only one would qualify for safety reasons and get approval of the owners. 
Finally, we asked for funding to run a Professional Cull Hunt which successfully 
ran from 2014-2015 through the 2016-2017 hunting seasons. A review of our 
current data now shows unequivocally that we were indeed at a plateau as we had 
suspected and that the institution of the Professional Cull Hunt was the additional 
method that led to our next step of success. 

 
In the first year the Professional Cull Hunt ran for 5 days and removed 90 

deer and accounted for 21% of our total removals for the year. The deer population 
began a second round of decreases. For the next two years this program was 
expanded to two weeks each year and removed 181 and then 160 deer. These 
numbers were 45% and 49% of our removal totals. Through all this period of time 
the population curves show that our removal methods were again clearly exceeding 
the reproductive rate.  

 
For the 2016-2017 hunting season I recommended that the Captures be 

scaled back to 50% of their previous activity. I suggested this because the efficacy 
had dropped dramatically, and their greatest utility was as an additional method to 
estimate the deer population and it relative change over time. I proposed that we 
should run both a Fall and Spring Capture for two points of comparison. This is 
particularly useful because the Fall Capture happens after all the recent births and 
before any of the hunting programs begin. The Spring Capture transpires after the 
recreational hunt, Professional Cull Hunt and of course the Fall Capture and the 
difference in yield is the only crude measure we have of estimating our efforts over 
this 8-month period. 

 
 The 2016 Fall Capture was undertaken and produced only 17 deer compared 
to 67 a year earlier. But since this was only 50% the length of the previous capture 
we can speculate that the number produced in a one-month effort may well have 
reached 35 deer. Even this represents a 50% drop in yield. Unfortunately, no 



Spring Capture was undertaken in 2017. The Professional Cull Hunting Program 
was abandoned for reasons that are unclear to me as I was not present when this 
decision was made at the 2017 AGM. This program at the time was producing 
almost half of our annual removals. In 2017-2018 we ran a recreational hunt with 
an added component of a Cull Hunt staffed by recruited volunteers.  
 
 In 2008-2009 we realized that we needed reliable estimates of the current 
deer population such as the deer pellet counting method. The projected Minimal 
population graphs and their associated reproductive rates were useful to set annual 
removal targets, but we needed to try and measure what we thought was actually 
happening to the true population. We began by establishing 4 transects across the 
Island each with 10 circular plots each 10 square meters in size. These 40 targets 
equaled 400 square meters of poop targets. Every 90 days I would count the 
number of deer pellet groupings and relate these to our population estimates and 
deer removal rates and I would have to count and remove all the deer poop from 
the targets. Of all the methods we developed this was the most direct measure of 
the deer. We ran these pellet counts from 2008-2009 until the spring of 2012. At 
that time, we abandoned the method for two reasons. First, the pellet counts had 
reduced to such low numbers that the samples were not much more than random 
variation. In the beginning each target would contain15-35 groups of pellets. By 
2012 the target might contain 0, 1 or 5 groups. To be reliable the target number 
would have to be expanded to at least 120 and would take about 3 days to actually 
find, count and clean. Second, as the deer population decreased dramatically, the 
grass began to grow to 2-3 ft. tall. I had to cut the grass to count the deer pellets 
and the time required jumped again. In the beginning I had trouble finding the plots 
because the deer kept eat the flagging tape and, in the end, I had trouble finding the 
plots because the grass was too tall. 
 
 Despite these challenges we learned that the deer removed from the center of 
the Island by capture would be replaced by those living in more remote places such 
as those living in the Park or in the Windthrow Conservancy. The effects of a deer 
capture would take 9 months to be seen at the south end of the Island and nearly 1 
year to be seen in the Park. This was a problem because we were capturing every 6 
months, faster than the effect spread across the Island so we expected we would 
reach a saturation point. We were also able to correlate these counts with the 
Recreational Hunt removals and another program we set up that entailed a standard 
course around the Island using an infrared camera at night to count the deer one 
week after the Fall Capture. We also correlated these findings with the Capture 
statistics. In general, we would use our current best estimate of the population and 
set reduction targets for hunting and capturing. For example, if we set a target of 



400 removals and this was equivalent to a 15% reduction in the deer population we 
expected to see a similar percentage drop in the deer pellet counts, infrared counts, 
the Capture removals and hunting removals. Usually I would set the targets high 
and often they were exceeded by most methods in a similar amount. If the target 
were exceeded and the year to year drops were only in a 10% range I could 
estimate that the deer population was at least 5% higher than the model suggested. 
I would then revise the population estimate accordingly. 
 
 We developed 10 surrogate methods to estimate what was happening to the 
deer population. These were: 
 

1) Deer pellet counts year to year 
2) Deer pellet counts season to season (compare all of Oct. data across time) 
3) Capture data year to year 
4) Capture data season to season (compare fall to fall across time) 
5) Infrared camera night survey year to year 
6) Recreational Hunt totals year to year 
7) Recreational Hunt totals (Oct. to Oct. session across time) 
8) Professional Cull Hunt year to year 
9) Professional Cull Hunt (first session to second session across time) 
10)Minimum Population Curves compared to above trends. 

 
Between 2008-09 and 2011-12 we used methods 1,2,3,4, and 10 
Between 2012-13 and 2015-16 we used 3,4,5,6,78,9 and 10 
Between 2016-17 and 2017-18 only 6,7 and 10 are available. 
 
Unfortunately, the rapid and marked changes in the methods used to remove deer 
over the past two seasons meant that most of the methods used to estimate the deer 
population have been lost. No others were developed before these were abandoned. 
The only remaining method is to compare the Recreational Hunt data with the 
projection curves. Current population numbers re always the most uncertain 
estimate to make because of the marked growth in the population at 37% per year 
and today we have fewer methods to try and correlate than at any point since we 
began this effort in 2008. 
 
 Given this uncertainty, what is my best estimate of the current population as 
of midsummer 2018 and how do our removals rates compare to the reproduction 
rate? I will discuss 2 estimates and then conclude. 
 
Estimate 1 



 
ASSUME THAT THE REMOVALS IN 2016 - 2017 HAD EXACTLY THE 
SAME EFFECT AS THE REMOVALS IN 2017 - 2018. 
 
This means that the Capture, Cougar, Professional Cull Hunt and Recreational 
Hunt last year were only as effective in reducing the population as this year’s 
Combined Recreational and Cull Hunt and Cougar. 
 
This yields and answer of 212 deer midsummer 2018. 
 
 
Estimate 2 
 
 
ASSUME THAT THE RECREATIONAL HUNT REMOVALS FOR 2016-2017 
AND 2017-2018 WERE THE SAME PERCANTAGE OF THE TOTAL 
POPULATION. 
 
This is the previously used method cited above and numbered (6). 
 
This yields an answer of 537 without the Cougar 
This yields an answer of 590 with the Cougar. 
 
 
 
On balance the first estimate is far too optimistic, and I favor going with the 
estimate of 537 deer. If this is true we can calculate the reproduction rates for 2018 
and 2019 
 
 
 
   Pop  spring        Rem.  Repro Rate 
 
 
Summer 2017 574  418  183  156 
Summer 2018 537  391  ----  146 
 
 
Without the Cougar’s contribution,  the combined hunt removal from this winter of 
153 is almost equal to the reproduction rate. This is adequate is enough to slightly 



reduce the overall MINIMAL population by about 6%.  But this a very small 
margin of error and would be offset by a slight predominance of females and a 
slightly higher population than the projected minimum. 
 

IN MY OPINION IT IS HIGHLY LIKELY THAT WE ARE AGAIN 
AT A PLATEAU AND AT REAL RISK OF HAVING THE DEER 
POPULATION INCREASE AGAIN. A slight predominance of females, a poor 
hunt next year due to bad weather and the expected higher population above the 
minimum would all push us into this position. 
 
 
 
 The deer management program designed to reduce the deer population 
succeeded in achieving its goal although it took twice as long as projected and it 
appears that further reductions are necessary. I would like to highlight all the effort 
and innovations that went into the program as we proceeded. 
 
DEER CAPTURE 
 
 Any program consisted of opening the gates for a period of time to allow the 
deer unfettered access. This was followed by distributing a bale of Alfalfa at and 
entering all 4 gates of the capture field., usually every other day for 2-4 weeks. 
Each distribution would take about1 hour’s worth of work. On a capture evening 
all 4 gates would be closed as simultaneously as possible, usually around midnight. 
The next morning the field would have to be walked and any captured deer 
carefully heeded into the holding pen. This could take anywhere from 1-3 hours 
depending on the behavior of the deer and ideally required 4 trained people to walk 
the fields in unison. In 2009 it was easy to collect 400- 500 deer in in 2 weeks, 
often catching 70-100 deer in one night. By 2016 the workload was at least 5 times 
as much and we were catching only 50-60 deer in a month’s prolonged effort. 
 
 Twice we attempted to install one way gates that the deer could enter but not 
leave. These modifications proved to be a failure. We also installed a temporary 
capture facility on the northeast corner of the Park fence and tries with Parks 
Canada to capture Park deer. This too proved to be a failure. Parks Canada tried to 
use an Elk trap in the radar field to catch fallow deer again without success. 
Finally, we also tried to install a remote capture site in the Burnt Snag 
Conservancy, but the owners rejected this proposal. 
 
 In the early years our capture numbers were so large we were able to sell the 



meat and realize a profit of almost $50,000 all of which was earmarked for deer 
management. This entailed hiring a portable abattoir from Fort St. John, barging it 
to the Island and over two days processing 100s of deer. We were responsible for 
herding, killing with a captive bolt and delivering to the abattoir. We were required 
to hire a Federal Food Inspector who checked each animal for disease before 
allowing it to be processed. We also had 1-2 certified Vets on site, including one 
from the Wildlife Ministry since we required special permission to handle the deer 
and slaughter the deer as we proposed. This process required 10-15 volunteers for 
two days and Parks Canada supplied 4-8 people who devoted their own weekends 
to assist us. All these people including the 3 abattoir workers food and housing. 
 
 Later, when numbers fell, we processed all the meat with owner volunteers. 
Often, we would have 60 deer to slaughter in 6 hours followed by gutting and filed 
dressing. The meat was then distributed to the volunteers and we also organized 
pickups and water taxis for the volunteers as well as organizing some of the meat 
to be butchered by a commercial butcher in Saanich. Today some of the facility 
holding pens, raceway and shooting corral  have been dismantled and it is no 
longer fit to handle a capture operation especially if the purpose of the operation 
was to catch, tag and release a small deer population to aid in estimating the total 
deer population. I am unaware how the decision to dismantle part of the facility 
was made and currently the barn surroundings are unsightly. A Strata Council 
initiative to install a concrete floor in part of the barn for use of the Professional 
Cull Hunters was carried out in 2015 and all the materials stripped from the barn 
interior were dumped outside and remain there. Similarly, the scaffolding that was 
erected on the front entrance/exit to the barn for use during the Community 
harvesting and skinning operations could be taken down. 
 
 
 
RECREATIONAL HUNT 
 
 The hunt was administered by the Hunt Committee, but we worked hard 
together to understand what changes could be made to improve the flexibility and 
harvest of deer. We advocated for maintaining as many hunt days as possible and 
greater discretion of the hunt Manager to allow last minute hunters and even 
supervise some hunters when their owner/sponsor was off Island. The hunters and 
Hunt committee were supportive of everything we were trying to achieve and as a 
group were the first to volunteer when we needed manpower for a program. Thank 
you. 
PROFESSIONAL CULL HUNT 



 
 The first effort to run a Cull Hunt was taken on by Dr. Barry Purves who ran 
a volunteer program for three years. The first two years were very successful, but 
numbers tailed off badly in the third year. The program was also hampered by less 
access to restricted land than the subsequent Professional Cull Hunt were granted. 
The Professional Cull Hunt was wildly successful and employed many of the 
hunters who come to the Island as guests. I believe his success was because the 
program was serious work rather than pleasure; They were paid to work hard and 
keep eliminating deer.  
 
SUMMARY 
 

In summary, we have achieved the goal of reducing the deer population by 
about 80% and accomplished this feat with a great amount of work and 
cooperation. What we have accomplished is almost unheard of and the 
Government has held us up as the best example of deer management anywhere in 
BC. At the behest of the Wildlife branch I have been asked to talk with communities 
on Pender island and Haida Gwaii and Oak Bay. Unfortunately, it seems clear that 
the deer population remains too high and a further 80% reduction from 537 to 60 
deer is needed. I am reminded of the adage that the first 80% of a job requires 
20% of the effort and the last 20% takes 80% of the work. The amount of work to 
get to today was huge and multiplied exponentially every year. I cannot imagine 
how we would find the time, money and energy to drop the current population to 
60. I estimate that the current population will be 537 this summer and the most 
liberal interpretation that we might be reducing the population by 10% annually 
says it would still take another 10 years to dip below 200, never mind 60. 

 
I hope this analysis demonstrates that all deer reduction efforts suffer from 

chronically underestimating the deer population, wait too long to act and usually 
act too late. Since 1982 we can confidently say that hunting alone has never 
matched the annual reproductive rate with the possible exception of this year 
where it might, just might, have matched it.  In my opinion, this analysis shows that 
the risk we would assume by maintaining the current course of action is simply too 
high. We know the actual population is likely higher than we estimate and any 
slight increase in the female population would skew the game against us. So too, 
would a single poor hunting season, even if it was only due to bad weather on hunt 
days. 

 
Ken Poskitt, April 2018 


